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flosmpaBaAaNeH ¢ RPaSRNARONM

BCEeX, 4bfl XN3Hb CEronHs nay B NpOWwAom
cBsi3aHa ¢ Boopyxennsimyu Cunammn crpaHsi!
BoeHHoOCAyXalnx — pagunomobureneii oove-
annser Corwo3s paguomoburenesn BoopyxeH-
Hbix Cnn. Ectb 8 CPBC u "xonnexrusHbie 4ne-
Hbi". OTO KONNEKTUBHbIE PagnoOCTaHLuYy, pa-
60T0ii KOTOPBIX OBBIYHO PYKOBORAT yLieQLIne
B 3anac BOEHHOCHyXawue, a OCHOBHast mac-
€8 oneparopoB -- [EBYOHKN ¥ ManbYNLIK.
O6 OQHOM M3 TaKMX KOJINEKTUBOB U €ro pyKo-
BOQUTENE HAL PaccKas.

Hropb Bnagumuposuy Xuxmmontos (RW3DKF) — noa-
NONKOBHUK 3anaca, OKgHYMAN Hepenoseukoe yduauie
CBA3U 1 JIEHMHTPAACKYIO akaaemmio nm. MoXanckoro, cny-
*un nog, Mockeoir v B Bypatun. 06a cxiHa Mirops Bnaavmun-
POBMYA NOWNK NO ero cTonam. OHY TOXe OkOHUWAM Yepeno-
BELKOE yaunuwLe CBA3K, cTanm oduuepaMu. lecats Ner Ha-
3as, Uropt Bnagumuposuy yBONWACA B 3anac v XUBeT cen-
yac 8 nocenke MeuwepuHo MockoBsCkoir a6nacT.

Ewe B WKONE OH MeYTanN crarte paanoniobuteneM, HoO pe-
aNbHO CMOT 3aHATLCA PABNOTIHIOBNTENLCTBOM TOJILKO Nocne
yBONbHEHVA B8 3anac. MNpuexas 8 MewepnHO, OH MO COBETY
Bauecnaesa CypexoBuya Mpuropbesa (RK3DN) shiluen Ha
Coio3 paguoniobureneit BoopyXeHHbIX CUn, BCTYNWI B HEro.
Tam emy nOMorny oopMrTL paspeweHne Ha akcnnyara-
L0 MIOBUTENLCKON PaaMOCTaHuMK. BCkope OH Havan pato-
Tarb B 3dupe.

Habnwopan 3a 0TUOM, B PaaNOSHOBUTENLCTBO BTAHY/IMCH
M CbIHOBLA. BCKOPE ero 3aHATUAMN CTanu WHTepPecoBaTLCA
coceackue getv. OHKM 4ACcTO 334aBanK BONPOCHI: "A 4TO
aT107?", "A kak 310 paboTtaer?”, "A aayem 3107". Bonpocu no-
ABUITIN €r0 HA BAHATUA € NOAPOCTKAMK. "CBOWX AETel yXe
HayHWn, Tak NoueMy 6ul He NPVOBLUUTE K PAANO U HYXMX, OT-
gneyb ux oT ynuubl?” — nogyman rope Bnaprmmposu.
OpHUM 13 CaMblX aKTUBHBIX €r¢ MOMOLUHWKOB B 3TOM Haq-
HaHUM CTan Takke papuoniobutens, Ynes CPBC, noanon-
koBHUK BukTop Meanosud Hespaxuk (RK3DGQY).

MpumepHo 3 roaa Hasag ANa 3aHATHIA € AeToMKn B Mewe-
PVHO BHINa OpraHW30BaHa KOMNEKTUBHAN PaanQCTaHUMA,
KOTOPOY 6N NpUCBoeH noauBHOW RK3DZZ. CHavana npu-
WING YEROBEK AECATL B BO3pacTe oT 12 NET, HO YacTb U3 HUX
CO BpeMeHeM ywna. 3aTg 0CTainch UMEHHO Te, KTO NPoAB-
NAET K PAANO NCTUHHBLINA nHTepec. Ceitvac Ha paarnocTaHLvK
3aHUMAETCA KOG ABaaLaTh pebar. OHW HekOTOpOe BpemMn
M3yuyaioT npaBwia paboTel B 3PUPe, CUAN 3a NPUEMHUKOM
P-250, a 3aTeM HayuHawT paborate B adupe, UCNoNbL3ya
TpaHcHBep Ha 6ase apMenckoi cTaHuvm P-130.

PaavocTaHuma RK3DZZ perynapHO pa6oTaer B sdupe
W NPUHUMAET yYacTHe BO BCeX AHAX akTuBHOCTM Coto3a pa-
anonwburenet BoopyxexHeix Cun. Hanpumep, nerom
nNPowWnoro roaa Ha aade Uropa Bnagrmuposnya Guina pas-
BepHyTa "Nonesas no3avumn”, ¢ KOTOPOW PagnoCTaHuvs
otpa6oTana B AHAX AKTWBHOCTU, NOCBALLEHHBIX IHI0 BM®
v OHio BBC. PebaTa BHNONAHWAM YCROBWA W NONYYUNN Me-
aanb "3awmTHUK OTevecTsa”, a takxke amnnoMm AFARA co
BCEMW HaKnNerkamu.

3a Bpems CyLLECTBOBAHUS KONNEKTMBHOW paanocTaHuim
ropb BnagyMmpoeud suinyCTUn yxe Asa "noToka” aerten,
cenvac seaet TpeTnil. HeCkoneko BOCNMTAHHVKOE NONYSYNNUN


















PaBHbIX HANPSXEHWI HA aHOAAX Namn nc-
nonb30BaTb ero Heobxogumo. Kpome To-
ro, Hanuune 3Toro KOHAEHcaTopa No3Bo-
NISeT HE3aBMCUMO U B LUMPOKUX Npeaenax
MEHSITb PEXUM PaboThl KXXAOM NaMrbl Ka-
ckapa. MNosBnseTcs BO3MOXHOCTb YCTa-
HOBUTBL PEeXMM paboTel Kackaza C Xenae-
MbIM YPOBHEM 4HETHBLIX FAPMOHVK Jaxe
A9 laMn C CYLLECTBEHHO PasHALLUMMUKCA
XapakTepucTukamu.

B pesynbrate Tako Mmogudmkaumm ao-
CTUraeTcs yABOEHME BLIXOAHOM MOLLHOCTH,
a Takke KOMMEHCALUsi HETHbIX MapMOHUK
namn un TpaHchopmatopa. FMosensercs

TpaHcdhopmMaTOpHbIe KacKanbl

c napada3HbiM BO30yXaAeHuem
E. KAPIIOB, r. Ogecca, YkpanHa

B crartbe npepncrasiieHbl OPUrUHasIbHBIE BaprUaHTbl CXeM TPaHC-
dopmaTopHbIX N1amMnoBeix kackagos. Kom6uHayuu nByX OofQHOTaKT-
HbIX Kackagos ¢ napagasaHbiM BO36yX4eHNeM MO3BOMISIIOT MONYYNTD
uHTEpeCcHble MmoauuKayumu, aHaJIornYHbie ABYXTaKTHBIM Kackagam.
OnucaHb! UX NPenMyLLecTBa U HeQOCTaTKu, NPpUBeneHbl pacyeTHbie
dbopmynbl n pe3ynbrarsl UCCNE[OBaHNSA NapaMeTpOos.

aCCMOTPEHHBIE B 3TOW CTaTbe BapuaH-

Tbl BbIXOOHbLIX KacCkagoB NnamMnoBbIX
ycunuternei BeayT CBOIO pOAOCIOBHYIO OT
OOLIKHOBEHHOI O OAHOTAKTHOro BbIXOOHO-
ro xackaaa [1, 2]. MonyuvBLwMiics pesysb-
Tar — SABHbIN KOMNPOMUCC, HO KaxAblli U3
BapVaHTOB ONUCBIBAEMbIX CXEM MMEET He-
KOTOpble NMPEeUMYLLECTBA, @ HAaCKOJIbKO
OHM LIEHHbI — CyauTe camu.

TpaHchopmaTopHble  KacKagbl
C napannenbHbiM NUTaHUEM

MNepBoOHauaneHO f UICNONBL30Bas B yCU-
nuTerne BeIXOAHOM Kackaz no cxemMe, Noka-
3aHHOM Ha puc. 1, BbIHYXAEHHO, HECMOT-
ps Ha ero Hepoctartkm [3]. daktruecku,

€ro rmaBHOe NPenMyLLECTBO — OTCYTCT-
BWE NOCTOAHHOMO NMoAgMarHUHMBaHUSA Bbl-
XOAHOro TpaHchopmaropa. 3To No3BOSA-
€T yJNyuWwnTb NapaMeTpel Kackana 3a cuer
MNOBLILEHNS UHAYKTMBHOCTU OBMOTOK
1 (UNN) yMEeHbLUEHUNA NapasuTHLIX napa-
MeTpoB TpaHcdopmaropa.

B Takom kackane ¢ napannesibHelM Ha-
rpy3ke rnuTaHWeM nepeMarHuivBaHmne
MarH1TOnNpoBOAa NPOVCXOAUT NO CUMMET-
PVHHOM nemie. 310 — “XOpoLwo”, NoTomMy
4YTO B HEM HE BO3HMKAIOT HETHLIE rapMOHMU-
K1, @ AOMyCTUMBIA pasMax MHAYKLUMN yBe-
JIMYMBAETCS; "MNOX0" NOTOMY, HTO NPW rne-
pexone HOYKLMKN Hepes HOJMb KpuBaa Ha-
MarHM4MBaHUSA CYLLIECTBEHHO HeJIMHenHa.

Ecnn TpaHchopmarop paboraer no
CUMMETPUHHON MNETIIE NepeMarHNHMBaHns,
HUNTO He MeLlaeT NpeobpasoBarb Kackags,
B ABYXTakTHbI, 406aBVB €ro NpenMyLLecT-
Ba M HEOOCTATKM K yke umeroiummcs. Ecre-
CTBEHHO, MOXHO 3a/1aTb PE30HHBIM BONPOC:
3a4em aT1o genatb? MNonpobyio OTBETUTL.

Mpw paspaboTtke namnoebix YM34 no-
JIyHEeHME  MakCuMasnbHO  JIMHEMHOrO,
6€e3 VCKaXEHWI, YCUNEeHUs CTapaioTcs [10-
CTUrHYTb, B NEPBYIO o4Yepeab, MeToAamu,
NO3BOSIKIOLMMU NOAABUTL HEXeraTesib-
HYIO HEeJIMHEMHOCTb 6€e3 MCNosb30BaHUA
obLer obparHoli cBA3u. JIByXTakTHbIE Ka-
CKaabl Aal0T Takyto BO3MOXHOCTb napame-

TpUHECKUMN MeTOopamMu 6e3 BBegeHus
OOC noBbICUTbL JIMHENHOCTL MOLLHBIX Kac-
Ka,]0B, UCNOJIb3Yyst CUMMETPUIO CTPYKTYPbI.
O6cyxaaemele B [4] cnocobbl noaaeneHns

HYETHbIX TAPMOHUK B OHOTaKTHbIX KacKaaax

nyteM nop6opa TUNOB U PEXUMOB JNlamr
MeHee yHBEpCasbHbl B CPAaBHEHUN C BYX-
TakTHOW CTPYKTypoi. B pesynerate gomum-
HUPYIOLUMMN B CMEKTPE BbIXOAHOTO CUrHa-

na aBnsiioTCA HEHETHBIE NRAPMOHUKN, HO NX

yPOBEHb Ha NOPSAOK MeHbLUe, YeM NoaaB-
JIEHHBIX YETHBIX, MO3TOMY C HUMK Fopasao
nerye 60poTLCH APYrMMU METOAAMM.
OAHOTaKTHBIM Kackag, NPUHUMNUANbLHO
HecummMeTpuueH. CneacrteueM 3Toro siB-
NAETCH TO, YTO CKOPOCTU HapacTaHus
1 cnaaa GPOHTOB CUTHANIOB MMMYJIbCHOMO

Xapakrepa NpUHLMNUaneHO pasHble. Tak-
XKe 3TO NPMBOAUT K NOBBILLEHHOMY YPOBHIO
$azoBbix nckaxeHuin. B aByxTakTHbIX Kac-
Kagax 3ToT HeJOCTAaTOK MEHEE BbIPaXEH.

CxeMy ABYXTaKTHOrO Kackafa U3 cxon-
HOW (Mo puc. 1) MOXHO MONY4NTL BKJIIOHE-
HUEM Harpy3ku Mexay BbIXO4aMu AByX OJ-
HOTaKTHbIX KackaaoB C NapasenbHBIM Nn-
TaHVEM W, COOTBETCTBEHHO, BO36YXOEHU-
€M 3TKX KackanoB napagasHeIM CUMHANIOM
(puc. 2). insg namn ¢ ManbiM HaNPsKEHN-
eM cMeLleHust bonee yaobHa cxema, noka-
3aHHasA Ha puc. 3, Tak Kak B 3TOM cilyyae
He TpebyeTcs OTAENBbHOrO UCTOHHUKA CME-
LieHuA. PakTMHeckM aTa CxemMa aHanormy-
Ha 06blMHOMY AnddepeHUnansHOMy Kac-
kagy. HopmaneHas pabota aTux xackanoB
BO3MOXHa TOJIbKO B Kjiacce A.

Ecnm namnel MAEHTUYHEL, TO KO3hdU-
LIMEHT YCUNEHMS Takoro kackaaa ons na-
padasHbIX CUrHaNoB

K= UEblxI/UEx1 = Uame/Usz =

=uR/(Ri+ R.), (m
roe g — Ko3pPULMEHT YCUNEHNA NlaMnbl;
R, — ee BHyTpeHHee COnpOTUBIIEHUE;

R, — conpoTueneHne Harpysku, a BeIxoa-
HO€ CONpPOTUBNEHUE
Ri axe = 2R| . (2)
PasgenuteneHelii koHaeHcaTop C, npu
CcOBMOAEHNN HEKOTOPKIX YCIIOBUI MOXET
OTCyTCTBOBaTb, HO 6e3 nopaepXaHun

BO3MOXHOCTb perynmpoBarth CrNeKTp UCKa-
XeHuin curhana. fabaputsl TpaHchopmMarto-

pa gonyctuMo yMEHbLUUTL Uiin NPy TeX ke

pasMepax ynyHwuTb €ro napamerTpsb.
My OTCYTCTBUM NOAMarHUHMBAHUS TPAHC-
¢opmarTopa ynpoLLAETCs ero KOHCTPYKLIVS.

MNpw aToMm, opHako, noTpebyetcs 6onee
BbICOKOE HanpsXeHne nutanus, xota K

A@Xe TeOPEeTVHECKN He npeBbicuT 25 %
BeixogHoe conpoTvBneHne Moan¢uLmpo-
BaHHOro Kackana easoe 6onblue, a ypo-

BEHb HEYEeTHbIX FAPMOHKMK BbILLE, TakK Kak

TOK cUrHana NpoTeKkaeT 4epes ABe JIaMnbl.

KoHe4yHO, caMblM HENMPUATHBIM U3 He-
AOCTarkoB ABJIKIOTCA HEHETHbIE FAPMOHU-
K1, Ana nogaBneHns KOTOPbIX Lenecoob-

pasHo BBECTU MECTHYI0 0DpaTHyiO CBfi3b

B BbIXOAHOWM kackapn. Hawbonee ontu-

Puc. 3

MasnbHO UCMOoJSb30BaTh 30€Ch KaTOAHYyIO
06paTHyio CBA3b, Kak NokasaHo Ha puc. 4

MocMOTPUM, HTO NONYHUTCS NPV BBEAE-
HUK 06paTrHO CBA3U Ha PeasibHOM NpuMe:-
pe. B cootBeTCTBUM C TEOpuein obpaTHOV
cBA3u [3] yMeHblUeHNE ypOBHS FrapMOHU-

Puc. 4

ueckux cocTasnaomx U, nckaxeHuin npg-
NopLMOHanbHO MyBrHe 0BpaTHoii cesaaun A:

U, oc = Ud/A, (3)
roe U, oc — YPOBEHb M-l rapMOHUYECKOM
cocrasnsiowein B yeunutene ¢ OOC.

B obnactv cpegHux 4acTtoT BNOJIHE 10~
nycTUMO paccMaTpuBarb HE KOMMJIEKC-
Hble BeNMHUHBL, @ UX MOAYNWN, HTO Mbl
B farbHeliweM v 6ynem genarb.

WIMHX3LOMAGE
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Pue. 5 ~Unum
Tabnuua 1 Tenepe B COOTBETCTBUM C BbIPDAXEHW-
e (3) nepecyvTaem ypoBHU FraPMOHNYEC-
Koapuument CxeMa wackana KUX COCTaBASIOLMX, CUVTaNA, YTO HeTHbe
FapMOHMK Puc.1_| Puc. 3 | Puc. 4 FapPMOHUKM CKOMMEHCMPOBaHH RONHO-
ke, % 506 | 026 | 011 cTbIo {CM. TaBn. 1).
ez, % 496 s — Ana nposeneHs IKCHEPYMEHTOR UC-
kra, % 0,36 0,26 01 NOAL3OBAH BHIXOAHOW KACKaA, CoOBpaHHbI
Kra, % 0,08 - — NO CxeMe Ha puc. B (COOTRETCTBYET CTPRYK-
kes, % 0,018 | 0,013 | 0,008 Type cxemul Ha puc. 3). Ha puc. 6 nokasaH
kre. % 0,016 — - CREKTP €10 BbIXOAHOIO CrrHana. Skcnepu-
AN e 2 YUV PO M BEF LH0Y  oawse g OV 1 52 W

-

SR

a1ReT $E0.8 M3
W 30 w2

Puc. 6

OOC B kaToaHoli UENKU Namnbl ABNSET-
CA NOCeAOBATeNbHON 0BPATHOU CBASLIO
RO HANPAXEHUIO, B S3TOM Cyyae koaddu-
uMeHT yeuneHusn Koc yeunurens, oxeadeH-
HOro 06PaTHOM CBA3LIO, PABEH:

Koc= K/(1+ BK} , (4)
e K — kosdxpuumeHT yecuneHna yeunu-
Tens Ge3 obparHon cBA3u; B — koaddu-
WMEeHT nepeaayun wenu oBpaTHO CBA3KU.
3HameHaTenb BopaxeHus (4} CoOTBETCT-
BYET HYKHOM HAM BENUYMHE A:

A="1+BK. (5

Ana paHHoro Kackaaa xenarenbHo nc-
RONL3OBATH AAMNY C MAKCUMANBHBIM YCU-
NIEHUEM Y MUHUMAABHEIM YPOBHEOM TPETb-
e rapmoruku. Bubpae nyyeroii TeTpog
6M1n, sapapym Xxenaemoe ycuneHue
Koe= 3 (9T0 3HaueHne B peanbtoM yousnu-
Tene obbNHO ONPEAENAIOT RO BO3MOXHO-
CTAM NPEAOoKOHEYHOO Kackana—@daso-
nHeepTopa). Moacraeme BenuuuHy Koc
B ypaBHeHne (4}, Buuncnum rybumy ob-
paTHOM CBA3K A :

A=K/Koe=7,1/3=2,36.

i 408 we

(/% AR

AW 30 bz e Wik
Puc.7

MEHTA/IbHBE PEIYALTATE N3MEPEHNA UCKa-
KEHUW OTNUYAIOTCH OT PACHETHBIX 3HAYe-
HMiA Ha 20...25 % (B CTOPOHY yxyaweHus).
370 OBLACHAETCH U HEMONHON KOMREHCa-
UMEN YETHBIX MAPMOHUK — UCNONB30BAHH
namne 6e3 NpeneapuTenbHoro noadopa.

JINHENHOCTL HOBOrO BapuaHTa yCuiu-
TENA CYWECTBEHHO BHILWE; 0COBEHHO RPU-
BANEKaTeNeH Kacka g, ¢ KatoaHon oBpaTHOM
cBA3bi0 [5, €], B sTOM Cryyae yny4waioten
BC® ©ro napameTpul.

OCHOBHLIM OrpaHeHem NP npakTn-
HOCKOM UCNOMBIOBAHIM TAKOMO KACKaaa sB-
NAeTCs ero HsKaa ahPeKTMBHOCTL;, C pac-
NPOCTPAHEHHBIMA JAMBAMU  MOXHO NOMY-
HUTB BLIXOAHYIO MOLUHOCTE Ao 2...3 BT. Mpuy-
MEHeHe TakoW Cxembl Kackaaa Lenecoot-
pas+o, B REPBYIO OHEpEab, NPV HANKHKUK ro-
TOBbIX BBIXOAHBIX TRAHCPOPMATOROB, UC-
NOAL30BABLWIWXCA B OAHOTAKTHBIX KACKAOAX
CTapoi paamoannaparypet (3a3op B TREHC-
bopmaTope cnegyeT YCTRaHnTe). Taloke oHa
XOPOWO NOAXOAUT AN BBIXQAHOrO KaCKaaa
BbICOKOK@HECTBEHHOTO TenedoHHorn you-

Puc. 9

JTMTENs, 0OCOBEHHO ECAU ANS HErO CReLMaTb-
HO M3roTOBNEH TpancopmaTop. Ha puc. 7
ROKA3aH CREKTP BLIXOAHOMD CUIHANA TaKOTo
MTENA, NPY MAKCYIMANBHOM MOWHOCTU
0,6 B o651l KOSDPMLMEHT FrapMOHIK BCE-
ro TpakTa He npeesiwaet 0,06 %.
MpeanoxeHHbIA NOAXOA MOXHO NpMME-
HUTB M K APYrYM BapuaHTam Kackaaa ¢ na-
pannenbHbIM NUTAHUEM, 3aMEHVB NCTOYHI-
KW TOKA B aHOZAX Namn Ha Apoccents C asy-
MS MArHUTOCBA3aHHHIMU 0GMOoTKamMy. B pe-
3yNbTaTe BEEASHUA BTOPOIO MOTONHOMO Y3~
na NONySUTCA CUMMETPMYHBIY  KacKapn,
C AROCCenbHON Harpyskow (pmc. 8) u a¢-
deKTMBHOCTEID, aocTUraiowedt yxe 50 %.
NepeHoc MCTOYHUKOB TOKA VAW ApOCCena
B KaTOAHYIO LIeNb AAMIN A3eT CUMMETDMN-
HEI KaToaHbIA NOBTOpUTENt (puc. 9). Mo-
CNneaHvii BapuaHT Cxembl npeacTaesmer
NPaKTUYECKUIA UHTEPEC ANS RPUMEHeHs
B BbIXOAHbLIX KACKApax NPeasapurencHbx
yevwnuteneli ¢ TPaHchOPMATOPHLIM BEXO-
A0M, 2Takke ana TeneOHHbX YCMAMTenen.
B xackage no cxeme, NOKa3aHHOM Ha
PUC. 4, MOXHO C YCREXOM MCNROAMBL30BATE
neMToabt M AYYEBLIe TeTPOaH, WCKNIOMVB
peancTop By 1 NpUMEHVE GNKCHPOBAHHOE
CMELLEHNE.
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Bnoxk nMuTaHna marHuTonbl

C KoMmmMmyTaumen '

‘ceTb—OaTapeqa”

A. NAXOMOB, r. 3epHorpan Pocrosckoii o6n.

ABTOp yCOBOPLUEHCTBOBA ONHCaHHLIN panee B XypHane 6n0K nn-
Tanus HoCUMOK Marauronsi ("Paguo”, 2002, Ne 11, c. 12, 13), ese-
A8 aBTOMATHYECKYIO KOMMYTayuio 6noxka nuranua u 6arapeu. Cne-
ABYeT UMETb B BUAY, YTO YMOWHEONWE OA0Ka nuTanust npu nogo6Hon
Aopaborke yenecoobpasHo nuwb ANS annaparType: ¢ BOCTATOYHbIM
3anacomM no MOLIHOCTY aKyCTUYECKOH CUCTOMSbI.

aK M3BECTHO, NONYAAPHAR HLIHE HO-

.CUMan ayguoannapatypa B asro-
HOMHOM P&XUMe OGBIYHO NUTAeTCA OT
BCTPOEHHOW Oartapen HanpaxeHuem
7.5...9 B » 3HauuTencHO pexe — 12 B.
Mpr 3TOM NPaKTMYECKU BCE COBPOMEH-
Hbi® mHTerpaneHue YM3Y, npumense-
MKIE B HOCUMOW annapaTtype, UMeKoT WK-
POKUIA AUENAROH NUTAKOWETD HaNPAXe-
HUA N AONYCKAT €ro yBENUYEHWE A0
14...18 B [1]. Ucnonbaya 3Ty OCOGEH-
HOCTb MMKPOCXEM, HOPSOKO OAHON ANWL

HOFO HANPSXEHUA Ha NPEABAPUTENbHLIO
Kackanbl MarHMTonk.

B pexume "Batapen" nepexnioyaTens
Toka He noTpebnsaer; B pexume "Cers”
oro ToK NoTPebtneHUA He NpPEeBuaeT
20 MA. Nepexon B pexum ~Cerb” npomc-
xoauT npu Hanpsxenwn 11,5 B, a nepe-
xoA B pexum "Barapes” — npw 11 B.

KOMMYTaTop BCTPOEH B UMEIOLLMIICA
B Marumrone 6nok nuranuwa. Beoauman
4aCTb BLOENEHA Ha CXEME LTPUXNYHK-
TUPHOM NUHKEN. OHa NpeacTaBnneT co-

YPOBHA NuUTaHua YM3Y. MNoBrmiweHWe Ha-
MPAXEHUA Ha 3aTBOPE® TPAH3WCTOPa
VT1otkpoer ero. Hepes obmoTKy pene
K1 noTeuyer orpaHu4eHHBIn TPaH3WUCTO-
pom VT2 TOK, HO OOCTAaTONHBIN ana cpa-
Garmeanua pene. Kontaxkre K1.1 Bkaio-
yar B uenb nuTadna crabunuaartop DAL
Tenepb HanpskeHWe NUTAHUA nNpegea-
PUTENbHBIX Kackanos Byner OrpaHny4eHo
TpetyemMuim yposHem (& B) u pononHu-
TeneHO ¢rabunuanposaro. YM3Y nura-
€TCA NOBLIWEHHBIM HaNPsKeHeM oT &I,
aopatGoTaHHOro no pPeKoMeHAauWAaM
B [2]. OaHOBPEMEHHO 33CBOTUTCA CBe-
Toanoa HL1, nHauuvpys pexvm "CeTb”.
Mpy OTKNIOHEHUN PAadbeMa CETEBOrO Ka-
6ens NPOMCXOAUT NEPEXOL B PEXUM NU-
TaHuA ot Barapeun.

Pene P3C55 Ha patouee HanprxeHue
12 B {nacnopv 4.569.602) cpabarmpaer
npn Hanpsxenun 7..8BB wn TOKE
10...12 MA. 5e3 OrpaHuanTENA TOKa HEPES
o6GMOTKY pene Npu MaKCUMAaNLHOM HaNPA-
XeHun nuTanva YM34 16 B ero anavenne
00CTUrNO B 35 MA, 4TO HEXENATeNBHO.
MpumennTe pene Ha HanpaxeHue cpaba-
TBEHUA, ONU3KOE K MaKCUMANbHOMY,
T2KXKE HONL3A — 3TO HANPAXEHWE HE CTa-

xP1 vpr K I (lng) ; . i
. |l e o4 |
A AU € JJape/Radio” At Kit | 2Ar Kerwzersa
e 3|z A =N PILE5A Fasr1d o
S SB1 _L !
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' &3 £5 | 4700mxx
L7 | sarmeay £2-65 Q01mK
e
8198 | ) ] ]

nepegenkon ceteporo 6l yaaerca yee-
NUYUTE MY3BIKANBRYIO {NUKOBYIO) BEIXOO-
HYIO MOWHOCTL Gonee yem B gBa pasaa
[2]. Co3gaBaemblli 3anac MrHOBEHHOMN
MOWHOCTM YAYYLIRET AMHAMWHNECKNE Xa-
PAKTEPUCTUKH YCUNUTENA.

B Gnoke nuranua marnmrTons [2]
C MOBBLHVEHHBIM anA YM3Y Hecrabunu-
3UPOBAHHBIM HANPAXEHWEM NWUTAHURA
cTabunnaaTop nNpeaycMoTpeH NUWeL ann
MUTEHWA ManOMOLHBIX KacKaaoB yCT-
poiicTa. Mepexoga ¢ cevesoro Ha Gara-
PENHBIN PEXUM NUTEHWMA OCYLIECTRARA~
CA  KHOMOYHBIM  NEPEKIOYaATENEM.
C 3TuMm nepexnioyarenemM v CBAlaH oC~
HOBHOM  HEAOCTAaTOK  YCTPONMCTBA:
npu CNy4aitHOM NEPEBOoaE KHONKK B NO-
noxeHne "bBarapen” BO BpeMa paboTw OT
CEeTU Ha NpPeaBapUTONbHLIE Kackaak
MarHMTONL NOCTYNAET NOBHILUOHHOE Ha-
NPRXEHNE, Y4TO MOXET NPUBECTY K BHIXO-
Ay V3 CTPOR YHUBEPCANBHONO yennnrens
N NPUEMHUKA.

370T HEeaoCTaTOoK NMONMHOCTHIO YCTpa-
HEH B YCTPOWICTBE, CXeMA KOTOPOTO NOKa-
33Ha Ha PUCYHKe. 30ECb BMECTO PYYHOro
nepekniovarenn "Cerb—barapen” eeene-
Ha aBTOMATMHECKANA SNEKTPOHHA KOMMY-
TAUMA, MCKIOYAIOLWLAA NOaady NOBLILLEH-

601 HYBCTBUTENBHOE M 3KOHOMUYHO® pe-
NE HANPAXEHUs, & TRICKE UHTerpanbHLIN
crabnnunzartop HanpsxeHuna DA1. Hecta-
BUAN3MPOBAHHOE HANPAXEHUE H@ KOH-
aeHcarope C1 oTcnexueaeT noneeoi
Tpanaucrop VT1. Ha rpanaucTope VT2
cobpaH orpaHniuTens Toka ana pene K1,
Ceeroanon HL1 mHguumpyet nepexknio-
4HEHUO B pexum "CeTb”.

Mpu pabore or Garapen, koraa Hanps-
XeHuwe Ha koHpgeHcatope C1 gaxe npu
CBEXUX INEMEHTAX MNUTAHUA HE MPEEbi-
waet 10 B, TpaH3auctop VT1 3aKpuT —
NONOXUTENBHOE HANPSXNKEHNE HR €50 3a-
TBOPE, 3anaHHoe aenutenem R1R2, Huxe
noporoeoro. Pene K1 o6ecTtoueHo, ero
KOHTaKT K1.1 Haxoamrca B BOPXHEM NO
cxeme nonoxeHuw. Crabunusatop DA1
no BxoAy oTKNoYeH koHTakTom K1.1, & no
BHIXOQY — pa3BAALIB3IOWUM OUOAO0M
VD2, npenaTCTeyioummM paspaay 6atapew
4epPea BLXOAHOE CONPOTMBAEHNE CTabu-
Au3aTtopa. B 1akoM COCTORHMM YCTPOMCT-
BO TIpaKTU4ecKy He noTpebnaer Toka, 4To
0COBEHHO BaXHO B GarapeiHoM pexume.

Mpu eBknioweHun ceTeBoro katenn
8 pa3rvem AC INPUT Garapen oTkniovaer-
CA AOMNOAHUTENLHLIM KOHTAKTOM pasbe-
M3, @ HanNpPAXeHWe yBONMYMBRETCHA a0

6MNM3MPOBaHO U konebnerca npu pabore
YM3Y. MpumereHmwe crabunuaaTtopa voka
Ha NoneroMm TpaHaucTope VT2 orpasnun-
BaeT TOK NOTpebneHna pene Ha ypoBHe,
NPeBLWAILEM TOK cpabaTbiBaHuA Ha
2...3 MA. 3T0T0 AOCTATOYHO ANA HANEXK-
HOM KOMMYTaUMN U 3KOHOMMYHON patoTul
B YCNOBUAX HECTAOMNBHOCTN NUTAIOWEro
HanpaxeHua. BHICOKan KPYyTW3Ha NONEBO-
ro TpaHaucropa VT1 oGecneunna Manyio
PasHULY B YPOBHAX NEPEKAIONEHNA PEXU-
moe — okono 0,5 B.

Auopn noseonsaer natexarts NpuMeHe-
HWA  LE OOHOMO KOMMYTUPYIOLWETO KOH-
TakTa pene. [paMoe naneHne Hanpaxe-
HMA Ha auoge VD2 (302 — repmanwve-
Bbif) He npesbiwaeT 0,3 B 1 npy ncnon.-
30BaHuM Kpemuueporo gmoaa (KA212A
W aHANOrMHHBIX) MOXET GbiTb CKOMNEH-
CUPOBRaHO NOAGOPOM MUKPOCXemb DAT.
Ho ¢ repmaHuespiM guoaom v 6e3 nog-
6opa TO4HOCTL YCTaHOBNOHMA BbIXOQHO-
TO HANPS>XEHMA JOCTATO4HA W COCTaBAR-~
ev 8,7+0,27 B.

WaroToeneHuwe yCTponcTea cneayer
Hasarb ¢ gopaboTkm umeloweroca Gnoka
mnTanuws. Tunoeon TpaHchopmartop T1
B MarHUTONe, KaKk Npasuio, ManomoLl-
HEM1, €0 NyMWe 3aMeHUTL Topowaab-
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HBIM, PACCHUTAHHLIM Ha 3OPeKTUBHUE
HanNpAXeHue  BTOPUYHOM  OOMOTKW,
B8 1,2..1,3 pasza meHbwee AONYyCTUMOTO
HAMPSOKEHUR MUTAHUA KOHKPETHOW MWK-
pocxeme: YM3Y. HexoTopoie pekoMenaa-
UMK NO BBOPY KONBUEBOTC MATHUTONPO-
B0Aa ANA TpaHchopMaTopa Aare: 8 [2].

NoTpebnaemetii Tok YM34 nocne ne-
penenkn BO3PACTAET, NO3TOMY CrneayeT
YBENMHUTL EMKOCTb KOHAEHCATOPaA HVnb-
Tpa no 4700 mkd (Ha 25 B). NoeuiweHHan
EMKOCTb PunbTpa TaKke CcnocobcTeyeT
YBENUYEHWNIO MUKOBON MOLLHOCTH, & 3a-
nac no HanpsXeHUI rapaHTUpYeT Ha-
AEXHYI0 paboTy KOHAEHCATOPA.

Beogumylo 4acTe ycTpoicrea cobu-
PaloT Ha OTAENBHOW NNaTe COOTBETCTBY-
IOWKX Pa3Mepos pPsROM C OCHOBHBIM
BlN. B 3TOM YCTPOACTBE MOXHO NPVME-
HUTL TakKXe TpaHsucTopu KMN3056,
KN305B, a 8 noauumu VT2 — KN3026
nnun KM302r {(npm orbope nNo Ha4anbHO-
My TOKY CTOKa — He MeHee 15 mA —
1 KMN303E). Pene K1 MOXHO 3aMEHUTDL
aHaNorMyHBIM ManorabapuTHeM G MU-
HUMaNbHBIM TOKOM CPabaTuIBaHMA U Ha-~
npsaxeHvem cpabareieaHus He Gonee
10 B. Ceetogvon HL1 MOXHO 3aMEHNTDL
APYrUM, HO OH AOMKEH UMETH AOCTATOY-
HYI0O APKOCTb CBEMEHUA NpPU  TOKe
1...2 MA. B uensax s3kCcnnyaraymoHHOW
HAAEXHOCTU MUKpocxeMy DAT n Mukpo-
cxemy YM3BY cnepyer ycTaHOBMTb Ha
HeboNbWWE TENNOOTBOAK.

Hanaxueanme yCTpOWCTBA CBOAMTCA
K YCTAHOBKE NOACTPOEYHLIM PE3UCTO-
pom Rt nopora Hanpspkenus Ans nepe-
knoyatens "Cetb—barapen™; Tok yepes
0OMOTKY pene YCTaHaBNVBAIOT Pe3NCTO-
poM R3. MNepen HACTPOMKON ABMXKY pe-
anctopoe R1, R3 cneayer nepesectun
COOTBETCTBEHHO B BEPXHEE M NEBOE NO
cxeMe NonoxeHus. flanee ¢ NOMOLULI)
NATPa nNnagHo yBEAUYUBAIOT HAMNPSHKE-
HVIE Ha NepPBUYHOIN OOMOTKe TpaHchop-
maropa T1, KOHTPORUPYSR MOCTOAHHOE
HanpsXxeHne Ha koupeHcaTope Cl1.
MNpu ypoere 11,5 B pobusalotcs oTkpbi-
BaHua TpaH3lucrTopa VTt u cpabateiBa-
Hun pene K1. Mpouecc eu3yanbHo 3aMe-
TeH No ceexeHUI0 ceeToamona HLt. Tok
8 OOMOTKE PEne KOHTPORUPYIOT MUNAU-
aMNEPMETPOM U OrPaHUMUBAIOT €70 Ha
YpoBHE NMpUmMepHo 15 MA NOaCTPONKON
peaucTtopa R3. MNocne 3TOr0 NNasHo
CHWXAIOT NEepBMNHOE  HANPAXEHUE
M NPOBEPSIOT BLIKNIOYEHNE YCTPOUCTBA:
omyckanue pene K1, enaumoe no nora-
caHuio ceevoguopa HLT, nonmkuo npo-
ucxoauTh npu HaNpPRXEeHNW
t1...11,2 B Ha «koHaewcarope Ct.
Ha 3TOM HACTPOIKA 38KOHYEHA,

BN ¢ 3nekrpoHHOW KOMMyTauwei
MOXHO NPMMEHUTL B PA3NVNHBIX MOge-
nAX HOCUMOI annapaTypsl. HaaexHocTe
n yaobCcTBO 3kcnAyaTauuv apaHTmpo-
B8aHb! OTCYTCTBVEM PYMHBIX NEPEKQYa-
TENnew, a yeenu+eHue MOLHOCTU 3aBun-
CUT OT ACNYCTUMOSO HANPRXEHUA NUTa-
HUA M NPEAENbHON BLIXOAHOW MOWHOCTU
YM3Y.
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1. Yonnmtenn HU3KOM HacTOTbl — WMHTer-
panbHule MMKPOCXeMbl. — M.: MaTpuoT, 1995.
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Pagaxrop — A. Coxonos, rpata — 10. Auapees

Aopab6oTka aBTocTona
marumtodoHa "Hota 220C-2"

B. BOTAQNH, r. Mockea

ECTb mo6uTemn MarHnTHON 3arcn, KOTOPbIe [0 CHX Nop nons3y-

| JOTCH OTENECTBEHHbIMY MAaruuTOQOHaMN. Ecnn pecypc MarunTogo-

Ha eiije He BblIpaboTaN, MOXHO gononnunTe JINM martunrodgona onro-
SNCKTPOHHLIN BATHHKOM OKOHYBHNS I@HTBI, UCKNONSIOLNM BEPOST-

| HOCTb @€ 0Py NP YCKOPeHHOi nepemoTKe. Takoi QaTHiK MOXHO

YCTaHaBANBATL U B APYIrne mMarinToMOHb! C 3/1eKTPOMarHNTHbIM Yil-
pasnennem JINM ("Maax MIT-232C™ u ananornymsie).

JINM marnuTodoHa "Hota 220C-2" —
OTHOCUTENBHO NPOCTOR MO KOHCTPYKUMK
M BNonHe HagexHu. Bonelwe Bcero pa-
AYeT CKOPOCTb NEPEMOTKN: NEHTA B KOM-
nakT-kaccere C-90 nepematuiBasTCA 33
58 cekyna! Ho m3-3a BLICOKOM CKOPOCTU
NEePEMOTKMU MO OKOHYAHMN NEHTH B KACCEe-
TE€ NPOUCXOAUT CUSIbHBIA PHIBOK; UHOTAA
NEHTA PBETCH WY CAETAET C NONHOIC Py-
AOHA 1 HAMATHIBAETCH Ha Wwkme JINM. TNMo-
cne aToro Kaccety npuxogvrcs paibu-
pare U YKNaawBaTh NEHTY 8 PYNOH, Npu-
YeM KOHEL JeHTH A/IMHOW NPUMEPHO
C NOAMETPA OKA3LIBAETCA MOMATHIM.

CBOEBPEMEHHYIO OCTAHOBKY JEHTHI
MOXHO 0BeCneynTb, UCNONBL3YR ONTPOH-
HYI0 N3apy C MWHUATIOPHOW namnon
CMHSB,3-20-2, koTopas Npu ycTaHoBKe
kaccetut 8 JINMM BXOgUT B OAHO U3 €e OT-
sepcTvir, QOTOQMOAN B 3TOM Chydae oTae-
NEH OT NAaMMb MArHUTHO NEeHTON. Bo Bpe-
MA pabovero xoaa JINM namna He BKgwe-
Ha 1 paboTaeT WraTHuii aBToCcToN. BO Bpe-
MR NEPEMOTKW OHA BKSIIOHAETCH, W NPV No-
ABNEHVY PAKOPAA, KOTOPLIN NpocBewnBa-
€TCA NnyHwe NeHTh!, 3aceeTka GoTogvoaa
no3sONsiET NOAYYMTL Nepenag HanprXe-
HUA AR NOTUYECKON MUKPOCXeMH, Hop-
MVIpYIOWIEN CUrHan ais OCTAHOBKU NEHTDL.

CUT OT CKOPOCTV MEPEMOTKV HA MOMEHT
cpabaruisanua asTocTona. B niofom cnyyae
NIEHTa OCTaHABNMBAETCA 63 CUNBHOTO phin-
Ka. Npobnema MOXET BOZHVKATL, €CNIA NEH-
Ta HE MMEET pakopaa. Ana Toro 4Tobu B 12~
KO KaCCeTe NOCNE NPeaBapuTeNbHON ocTa-
HOBKM IOMOTaTL NEHTY A0 KOHUA, HEOBXOan-
MO 3AMYCTYITE NEPEMOTKY ewwe pa3. B atom
Cny4Hae CUABLHOMO PHIBKA YXKE HE MOMYYUTCA,
TaK kaK JITIM He yCneeT pasorHaTh NexTy.

BoO BpemsA 3KCNEPUMEHTO8 NpMLINOCH
BBECTU LIENONKY 32AEPXKY HaKana namnkl.
3TONONE3HO ANA CAMON Namnbl {NOBLILLAGST
JONrOBEHHOCTL), HO M HEOOXOaVWMO AR TO-
ro, NTOOB NP NEPEeMOTKE G Ha4ana Kacce-
T @BTOCTON HE BKAKOMANCA CPa3ly. 3aaepx-
K@ HAKana poCTUraeT HeCKONbKWX CEKyHA,
NO3TOMY Ha4arbHLIA pakopp, YcneBaeT
NPOCKOMITL U NEPEMOTKA NPOACIKAETCS.

Cxema AONONHUTENLHOIO YCTPOMCTBA
nokasaHa Ha puc. 1. Wrak, B pexxame "Cron”
v "BocnpovissegHue” Ha Bxopax ane-
MexTa DD'1.2 nprcytCTeyoT nor. 0, NostoMy
Ha 10 BbIXOAE NEVCTBYST BbICOKUM YPOBEHD,
KOTOpbIA Yepes anemeHT DD1.1 yaep»vBaeT
not. 0 Ha BLIROAE 3 MVKROCXEMBI. SNEMEHT
DD1.2 depes pesrctop R2 AepXKUT B OTKpPb-
TOM COCTORHUM TPAH3VCTOP VT1, KOTOpLIA,
B CBOIO OMepeab, 3anpellaeT BKMoYeHVe
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CKopocTs cpabaTusanms aBTOCTONA Or-
pPaHMNEHA TONMBKO BPEMEHEM OCTAHOBKM

- JINM. PeancHo MECTO CKNBUKU NEHTLI C pa-

KOPAOM YCNEBEET "NMPOCKONUTL" 33 GOTO-
AATuvK Ha paccTosHKe 5...70 mm. 370 3381~

namnel EL1 yepe3 cocTagHOM TRaH3UCTopR
VT2, VT3. 310 — VCXOHLIN PEXVIM.

Mpn BKMOYEHUN PEXUME NEPEMOTKN,
8 3ABMCUMOCTU OT HaMNpaBneHus, HA OAHOM
13 exopoe anemeHTa DD1.2 noRenseTca



noi. 1, B pesyneTare HU3KUM YpoBeHb
Ha BuiBoAE 2 anemenTa DD1.1 paspe-

puc. 2. 3ta nhara xopowWo pasme- .

19

LLAETCH CBEPXY HAA SNEKTPOABUraTe-

waer ynpaenenvwe ot gporoamoga VD1
W 3akpeiBaeT TpaHsucTop VT1. Kowd-
nencarcp C1 Ha4YMHAeT 3apsKaThes;
©ro BoEMA 3aPAAKN 33BNCUT OT conpo- K VI
TvBNeHVA peancTopa RS 1 cobecreeH- |,
HO emkocTn., Hanpsxerve Ha Gase X V2!
TpaHsncTopos VT2, VT3 yeenvmmsaer- B P
€9, 1.NaMna NNasHo BKMo4aeTeA. B pe-
XYME NEREMOTKY NPV NORBAEHWN NPO-
3paYHOro yyacTka fleHTd (pakopaa}
mexay anemextamm EL1 v VD1 onro-
Napb! PE3KO YBENVHUBAETCS TOK Yepes
$oToomoa, U HanpskeHwe Ha BXOAE
MUKPOCXEMBI NIOHKAETCH 00 YPOBHA

[ nem {¢poTo Ha pme. 3). CoegnHu-
TEeNRkHLIE NPOBOAA OT NAarw NPORO-
XEHH MO Tpaccam NPOKNaaKn NPOBo-
A0B K cooTRETCTRYIOWMM JITTM. Mpw-
WAOCE TOABKO NPOCBEPAUTL OTBEP-
ctve gnamerpom 10 mMm B kpalinei
4aCTH METannMYecKOon pamkn Kpen-
nexuna nNnatel ynpaenenus JINM, yro-
66l NPOCYHYTH NPOBOAA HA CTOPROHY
MEYaTHOrO MOHTAXa M NOANaATE WX
K Aopoxkam ($oTo Ha puc. 4).

Ha MNM (doTto Ha pme. 5} muHva-

-
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nor. 0. Npw 3Tom Ha Bbixoae DD1.1 no-
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TIOPHYIO Ramiy 1 ONTONapbl yCTaHaB-
RAUBAIOT Ha HEBORBWON CTOMKE Tak,

yTO0bl OHA BXOOQMRE B CTBEPCTUE KOM-

FBIABTCA BLICOKMIA YPOBEHD, KOTOPLIN

qepe3 auon VD3 nepexniosaet SMM  Pue. 2

Puc. 3

A B pexvm "Cron”. Ha BbBO-
nax § u 6 anemexita DD1.2
onATe nosersoTcA nor. G,
TPaH3KCTOP VT1 OTKpHIBAET-
€5, Pa3psXasn koHOeHCATOR
C1, u nasana racxer.

IneMeHTsl MUKPOCXEOMbI
DD1.3 n DD1.4 ¢ ananoruy-
HOW dyHKuMen ynpasnaloT
BTOPLIM JINM.

Ina ynpaenenmna aonon-
HUTENBHON  MUKPOCXeMOII
aBTOCTONA  MCTOAL30BaHBI
ROMVMECKWE CUFHATH € Nna-
TH YCTRONCTBA NOTMHECKOTO
ynpaenenn (YY) (cm. Tab-
VLB COCTOAHNI ROTMNECKVIX
MUKPOCXEM Ha 3aBOACKON
cxeme marHutodona). Jlormn-
HYeckMe CUFHanbl PexumMos
nepemotki JINM A cHvma-
10TCA € BoBoAoE 6 M 10 Muk-
pocxembl D1; ananornybbie
cvrkans ynpaenexms JINM B
CHUMAKOTEA € BEIBoAa 10 Mu-
kpocxemsl D2 n BuBoga 9
MukpocxemMu: D3. Cvreanst
Ha nepesoa JINM B pexum "CTon” ¢ Buixc-
NOB JONOAHUTENLHON MMKpOCXemel DD1
{4epe3 proap VD3 nVD4) nogatoT Ha nRaty
YAY cooTeeTCTBEHHO K BbiBCAam 5, 8, 11
mukpocxemst D1 (mgna JINM A), a Take
«enigonam 13D2u 1, 13 D3 (ana JINM B).

B wmarnmtodoHe Hanpsxenne 8 B,
NpeAHa3Ha4YeHHoe ans nnatoe YJ1Y martn-
TOHOHA, NCNORLIYOTCH ANA AONOAHUTE b
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HO MUKPOCXEMbI aBTOCTONA, & HaNPsXe-
Hue 10 B — pnf Hakana RamMnoNex BBOAN-
MbiX B MarHUTOg:0H ONTONap.

B kavecrse $oTOAATUMKE MOXHO NpK-
MeHUTE M gapyrve ¢GoToaMoaN cepun
KAP115 unm apybexHele aHanorn nog-
XOAALMX Pa3MepoB.

BO3MOXHBIN BAPUAHT ACNIORHUTENLHOM
NeNaTHOM NRaThl aBTOCTOMNA NOKa3aH Ha

NaKT-kacCeTH PAAOM € OTBEPCTUEM
AnRA ToHBana. Ha nnare ynpaeneHvn 2

coorteeTeTeyowero  JINM

. aakpennaoT GoToavon 3, oH
"BNAMT” CBOIO RAMITOMKY e~
pPE3 ManNeHLKOE OTBEPCTVE
¢ paboverc TopuUa KacceTu
MeXay MarHUTHOMN ronoBKON
U NPLWKMAIOLLINM POAMUKOM.
Npu perynvpoeke ycT-
POMCTBA HYXXHO CHavana no-
OUTbCA HEOOXOAMMEIX ROTW-
YecKkMx ypoBHEM Ha Bxoae
(eiBOA 1) 9nementa DD1.1
KOPPEKTUROBKON NOAoXe-
HUA ONTONAaPL NPY NEPEexc-
Ae ee OT 3aTEMHEHMS K 3a-

R6 yCTaHOBUTL APKOCTb CBE~
YEHWUA RAaMNbl, NPU KOTORON
ONTONAPOoN YETKO pasnvHa-
oTCA pPaboumin €O ReHTH
1 pakops. NpoBepwts 310
HYXKHO HA KACCETax € PasHbl-
. MM IEeHTaMm 1 paKopaamm,
4yToOb! YCTaHOBMTL ONTU-
. MabHbIM Nopor cpabaTkiea-
HUA. N B NOCReAHCIO O4Ye-
Denb nonﬁnpa:or peanctop RS TaK, 4To0bi
3a BPEMs HaKaNMBaHUA RaMnbl EL1 yene-~
BaN NPOUTU PAkopA, B HAYAE REHTHI.
Perynnpoeka ONTO3AEKTPOHHOTO aBTo-
crona B JINM B npomn3soAnTCA BHANOT Y-
HO. B gpyx kananax ynpaenenma nogot-
PAHHBIE PE3UCTOR OKA3ANNCE C PABHBIMM
HOMUHANAMM,
Pe.aaxrop A Coxonos, rpapima — !OA AHgpees,
horo — apropa

CBETKE 4Yepea paxopd. 3a- .
TeM NOABOPOM pPe3ncTopa
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NsM20uTs 1RYAMSTOH AFTSHNNIY

1 "‘ 3 »): .y ; Ty,
GCogeay 0L
B. MOJIIKOB, r. MockBa

2851035 0

MNMpaBunbHO onpepeneHHbie NapamMeTpbi aHTEHHbI B CUCTEME pa-
Avonpuema — OCHOBa BO3MOXHOCTY YCIeLHOro npuema yaaneHHbIX
panauvocrtaHunii. Ho He Bcerpa y paamnonioburenss MOryT OKa3arbCsl
noa pyko# HeobxoAMMble CpeAcCTBa A7 NOAOOHbIX U3MEPEeHMIA.
B paHHOM cTarbe aBTop npennaraeT UCroJsib30BaTh HECJIOXHbIN Me-
TOA, NPY KOTOPOM fONYHalOTCS BIIOJIHE NMPUEMIIEMbIE PE3YNIbTaThlI.

O[BECVIB HAPYXHYIO NPOBOJIOYHYIO aH-

TeHHy, nobutens pagnonpuemMa Ha
LNMHHBIX 1 cpegHux sonHax (OB v CB) vac-
TO 33AETCH BONPOCOM: a KaKOBbI XE €€ Na-
pameTpbl? OCHOBHLIX NAapaMeTpoB A8a —
3TO COMPOTUBIIEHVE NMOTEPHL CUCTEMBI aH-
TEHHa—3a3eMJIEHUNE I, U COOCTBEHHAS EM-
KOCTb @HTEHHbBI OTHOCUTESIBHO TON XE 3EeM-
m C,. OT 3TMX NapameTpos 3aBUCUT 3¢h-
(HEKTVBHOCTL PaboThl aHTEHHOW CUCTEMBI,
a crnepoBaTenbHoO, N BO3MOXHOCTb NpuemMa
AanbHUX CTaHUMIA, NUTaHUS MPUEMHOro yC-
TpoiicTea "cBOGOOHOM 3HEpruen” curHa-
JI0B, NPUHATBIX U3 3hupa, HAaCTPONKN aH-
TEHHOWN CUCTEMbBI HA Pa3HbIE HacTOTHI U T. A.

WATN/ vy 416
¥ Bt
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Puc. 1

AHTEHHHIE M3MepeHus — 3To "Teppa
VMHKOrHUTa" Ang GonblWMHCTBA PaAVONIO-
outenen, N He TONBKO HaynHawwwx. Bee
M3BECTHHE MeToab TPebylT Hanuyns
MOLLIHOrO BBHICOKOHACTOTHOrO reHeparopa
1 USMEPUTENLHOrO MoCTa — annapaTtypbl,
peako BCTpevalLlerics y pagnonobure-
nemn. Hacro 31v Aga npnbopa o6 beanHSIOT,
obpasys ¢puaepHbHii NN aHTEHHLIN OM-
METP (Tak NX Ha3bIBAIOT), NCNOSb3YEMBIN,
HanpumMep, NPV HACTPOKE N PErynnpoBke
aHTeHH nepefalomx pagvoueHTpos [1].
MowHbii reHepatop BY HyxeH notomy,
YTO Ha OTKPHITOM "BCEM BETPaM” aHTEHHE
BEJINKO HANPSHXEHWE CaMbIX Pa3HbLIX HABO-
AOK, B TOM 4MCNE 1N OT CUrHanoB8 Opyrnx
pagnocTaHuMin, MeLaKLLNX N3MEPEHNSIM.

B npennaraemom cnocobe namepeHns
reHeparop Boobie He HyxeH. Mbl Bynem
N3MEPSTb NapaMeTpbl aHTEHHBI, NOJb3Y-
SCb curHanammn n3 acgupa, 6naro nx Tam
npegocraroyHo. Hano nn mnarotasnmsearts
crneuyaneHblin NPUBop nnn cTeHg ong ns-
MEepPEHNIn? 3TO — MO XEenaHuio. YunToisas,
4YTO @HTEHHbI MEHSIIOT HE KaXAbli OeHb,
He cocrasuT Gonbworo Tpyda cobparb
NPOCTEHLKME U3MEPUTENBHBIE LUENU Npsi-
MO Ha pa6oqu CTONE NN Ha NOAJOKOHHN-
KE, HE NCTIONbL3YS OaXKe MakeTHbLIX NAar.

Hizmepenne CONnpPoOTUBNEHNUN NOTEPL.
NoHanobsTcs ¢eppuTOBLIN CTEPXEHL OT
MarHUTHOWM aHTEHHbl C NapoN KaTyllek,
xenarensHo 1B n CB guana3oHos, nepe-
MEHHBIA  PE3NCTOP CONPOTUBJIEHNEM
0,47...1 kOM (0693aTENBHO HEMPOBOJIOY-

HbIl), NGO repmaHnessii ManoOMOLLHLIN
BLICOKOYACTOTHBI ANO4 W BONLTMETP NO-
CTOSIHHOrO TOKa C BLICOKMM BHYTPEHHUM
BXOOHBLIM COMNPOTUBNEHNEM (HE MEHEe
0.5...1 MOwm). Ona naeHTugvKaumm npu-
HUMaeMbIX PaguocTaHuMin "Ha cnyx” no-
NIE3HO UMETBb U BLICOKOOMHbIE TeNedOoHb!
CobvpaemMm yCTPOMCTBO MO CXEME
puc. 11, nepemeLlas CTeKeHb B KaTyLKe
MarHUTHOM aHTEHHbI, HacTpansBaemcs Ha
YacTOTy CUrHaNa MOLLHOM MECTHOW paavo-
craHumn. lMepemenHuin peanctop R1 npu
3TOM HaA0 YCTaHOBUTL B NOJIOXEHNE HyJe-
BOIMO COMPOTURAEHUS (NEPEMECTUTL OBU-
XOK B BEPXHEE MO cxemMe nosioxexHne). Mo-
MEHT TOYHOWM HacTPOMKN KOHTYpa B Pe30-
HAHC € YacToTol paanocTaHumn GyaeT oT-
MEYEH MakCUManbHbIM  OTKJIOHEHVEM
CTPEJIKM U3MEPUTENS N HANOONbLUE MPOM-
KOCTbIO B TenedoHax. BknoyeHHbIe nocne-
[0BaTeNbHO C BOJILTMETPOM TeNehOHbl
NPaKTUHECKN HE BIINSIOT Ha €ro rnokasaHus,
B TO Xe BpemMsa rPOMKOCTb HE CIIMWKOM Be-
nvka. ns ee yBenmueHvss Ha Bpemst NaeH-
TMoVKauM  PagnocTaHum  BONLTMETP
MOXHO 3aMKHYTb, NEPEKSIIOYNTDL HA HU3LWKNIA
npegen n3MepeHus, rae ero conpoTnene-
HME MEHbLUE, WIN BKJIOYUTL NapasnenbHo

Puc. 2 St

BOSILTMETPY KOHOEHCATOP €MKOCTbIO Mo-
psaka 0,05...0,1 mk®d, ytobbl NponycTnTL
K TenepoHam 3BYKOBHIE 4HACTOTH (npwu
BKJIOYEHUN TAKOrO KOHOEHCATopa 38yK MO-
XKET HECKONBbKO NCKAa3UTLCS N3-3a HEPaBeH-
CTBa Harpy3km1 OETEKTOPa Ha 3BYKOBbIX YaC-
TOTax 1 Ha NMOCTOSIHHOM TOKE).

OTmeTnB nokalaHuns sonstMeTpa (U,)
1 HE U3MEHSIN HACTPOMKN KOHTYPA, OBUNXOK
nepemMeHHoro pesuncropa R1 nepemectnts
[0 Tex fop, NokKa nokasaHus BoJSILTMETPa
He ymeHblwartcs Basoe (U,). MNpn stom co-
npoTUBReHVe pe3ncTopa Byader pasHo cCo-
NPOTUBJIEHNIO NOTEPbL AHTEHHOW CUCTEMBbI
Ha OaHHol yactote. Te xe mnamepeHus
MOXHO NPOBECTU U HA OPYrnX 4YaCcToTax.

ConpoTtneneHne peancrTopa nsmepsior
OMMETPOM, OTKJIIOYMB €ro OT U3Mepw-
TenbHOW uenu. MNMpun oTcyTCTBUM OMMETpPa
HaA0 OCHACTUTL PE3NCTOP PYHKON C BU3N-
POM U LWKaNoOM, KOTOPYK Nporpagynpo-
BaTb 8 OMax no obpasuosomMy NpruGopy.

Monb3yscb NPUBEOEHHON METOAUNKOWN,
yaaetcs Bbbparb, HanpuMep, Hawyywnin
BapuaHT 3a3emnenns. B ropoackmx ycno-
BUSIX BO3MOXHBI Takme BapuaHTbl: TpyObt

BOZONPOBOAA, TPYOLI OTOMNEHVS, apmMaTy-
pa orpaxaeHns GankoHa U T. 4., a Takxe
pasnnyHLIE UX codeTaHns. OpUEHTVPOBATL-
cs crieflyeT Ha MakCUMarbHBIA NPUHUMaEe-
MBI CUrHan 1 MMHUMANBHOE CONPOTUBIE-
HWe notepb. B 3aropogHom gome, Kpome
"KNaccu4ecKkoro™ 3a3emMneHvs, peKkoMeHay-
eTcs nonpotosath BoA03abOPHYIO CKBaXU-
Hy Win Tpybsl BOOONPOBOAA, META/UTNYEC-
KYIO CETKY-Orpagy, Kpbilly U3 OLUMHKOBAH-
HOW xectn nn noGoit apyrovi MacCUBHBIN
METa/NIMYECKNIA NPEOMET, 0aXEe €CNMU OH
1 HE UMEET KOHTAKTa C HAaCTOSILLIEN 3eMIIEN.
izamepeHrue emMKOCTH aHTEeHHbI.
BmMecTo nepeMeHHOro pesucropa Tenepb
noHagoburcs sknoynts KIME ( nio6oro tm-
na) (o} MakCUManbHOM E€MKOCTbIO
180...510 n®. XenatenbHo MmeTb eLle
n nameputents eMKoOCTU ¢ npeanenom ms-
MEepEeHVs AeCATKU—COTHU nukodapagn.
ABTOp NoNb308BAsCs UMGBPOBLIM N3MEPU-
Tenem emkoctn "Mactep-C” [2], nio6e3Ho
NpPenocTasneHHbIM €ro KOHCTPYKTOPOM.

ECnn nameputenss eMKOCTU HET, HaAo
NOCTYNUTBL TaK Xe, KaK U ¢ Pe3ncTopoM —
ocHactuTb KIME wkanoii n nporpagynpo-
BaTL €€ B NVKodapanax. 1o yoaercs cae-
natb 1 6e3 NpnbopoB, BeEAb EMKOCTb NPOo-
MOPUMOHaNbHA NMIoLLAaN BBEAEHHOW HYac-
™ nnactuH. Hapueyiite ¢popmMy poTOpHON
MNAacTVHB HAa MWIUIMMETPOBOK OGymare
(yem kpynHee, Tem ToquHee BydeT rpagyv-
poBKa), pa3fnennTe YepTeX Ha CEeKTopbl
yepes 10 ymoBbIX rpaaycos U cocHuTanTe
Mo KAETOYKaM MJIOLLAAbL KaXA0ro cextopa
1 BCEW nnactmHbl Sy. Ha puce. 2 sawTtpu-
XOBaH Nepsbii CEKTOP C mnowagbio S;.
Y cooTBeTCTBYIOLLEN €My MEPBON PUCKM
wKanbi HaA0 NOCTasnTb EMKOCTb

C1 Cmaxs1/s nT. a.

ECnv poTOpHLIE NNACTUHBI UMEIOT MNOo-
NyKpymyo  GopMy  (MPSMOEMKOCTHBIN
KOHOEHCATOP), WKana nony4yaercs JIMHen-
HOM N Torga He Hago Oenarb YepTexen
n cumtate nnowagn. Hanpumep, KIME
C TBEPObIM ON3NEKTPUKOM 13 Habopa ans
[ETCKOro TBOPYECTBA MMEET MakcuMab-
Hyl0 emkocTbe 180 nd. [loctatoyHo pas-
6uTb wkany Ha 18 cektopos no 10 rpaa.
1 nocraButb okono genenuin 10, 20 n®
n 1. 4. Nyctb ToyHOCTb BYAET U HEBLICO-
KOW, AN HAWKX Uenen ee AocTaroyHo.
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Otrpapyvposas KIME, cobvpaem ycrta-
HOBKY No cxeme pmc. 3. MNoOknoyms aH-
TeHHy K rHe3gy XS1 v otkniouns KME nepe-
knoyatenem SA1, HacTpansBaem KOHTYP,
06pa30BaHHLIN EMKOCTHI0 @HTEHHB! U Ka-
Tywkon L1 Ha yacTtoTy paanoctaHumn.
He Tporas Gonbwe kaTywky, nepeknoya-
€M aHTEHHY B rHe3a0 XS2 n nodxknioyaem
K KOHTYpY koHaeHcaTtop C2 (Haw KIME) ne-
pekntoyatenem SA1. CHosa HacTpauea-
€eMCsl Ha TY Xe YacToTy, TENEPb yxe C Nno-
mowpio C2. OnpenensemM ero eMkocTs C,
Mo wkane wim ¢ NOMOLLBLIO N3MEPUTENS
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PAAMO Ne 2, 2004

EMKOCTU, NOAK/IOYEHHOIO K rHe3aam XS3,
XS4 (nepexknoumB ans 3toro SA1 B noka-
3aHHOe Ha cxeme nonoxenue). Octanock
HaNTN EMKOCTL aHTeHHbl C, NO popmyne

Ca=C2(1 + 1 +4C1/C2)/2.

CMbiCn HalWMX Manunynsuvii B cneay-
IOLLEM: KOrAa Mbl MOAKIIOYUNIM @HTEHHY
yepes konwaescarop ceadn C1, obLlasn em-
KOCTh KOHTYpa CTana MeHblle, 1 HTobkl ee
BOCCTaHOBUTL, NMPULLNOCL A06aBUTL eM-
kocTb C2. Bbl M camMmn MOXeTe BLIBECTU
npuBenerHylo GOpMyny uCxoas U3 pa-
BEHCTBa EMKOCTU aHTeHHb! Cp (B NEpPBOM
C/y4ae) N CNoXHOWM KOHTYPHON eMKOCTU
C2 + C,C1/(Cs + C1) BO BTOPOM Cnyyae.
Jns NOBbILLEHUS! TOYHOCTU N3MEPEHUIA eM-
KOCTb KOHAeHcaropa CBSi3W XenaresktHO
BuibMpaTe NOMEHbLUE, B npeaenax
15...50 n®. Ecnn eMKOCTh KOHaeHcaTopa
CBS3M HAMHOIO MEHbLLE eMKOCTM aHTeH-
Hbl, TO M pacyeTHas HGopMyna ynpoLLaeTcs:

C,=C2+C1.

JKcnepumMeHT U ero obcyxaeHue.
ABTOp M3mMepsn MnapameTpbl MMeBLIerncs
Ha Aayve aHTeHHbl Takoro BWAA: NPOBOL
M37 0,7 annHoii 15 M, KOTOPbIN NPOTARYT
K KOHBKY KPbILLM M B CTOPORY OT A0Ma K CO-
ceaHemy agepesy. Havnyyiuvm "3asemne-
HUEM" (NPOTMBOBECOM) OKa3asiack U30/n-
poBaHHas OT 3eMM BOZIOHAr peBarTesibHas
KONOHKa € HebonbLLOoN ceThio TPY6 1 6aTta-

Yacrora papuoctanuuu, xl'y | 549 | 873 | 1305
Hanpshkenue curnana, B 8 21 19
ConpoTuenexue norepb 400 | 120 | 60
Iy, OM

C2, n® 110 | 125 | 142
EMKOCTL @aHTeHHbI Cp, NP 86 | 94 | 103

pen MecTHoro otornenus. Bece namepe-
Hus npoeefensl B CB avanasoHe ¢ wc-
nonb30BaHMeM cranaapTHoi CB karyLuku
MarsUTHOWM aHTEeHHbl OT TPaH3MCTOPHOrO
npuemMHmka. Ecnn ans HacTpoitkn Ha Hu3-
KO4aCTOTHOM Kpato AvianasoHa UHAYKTUB-

HOCTU He XBaTasio, PSAOM C MarBUTHOM aH-
TEeHHOM nomeLlancs ewe oamu GeppuTo-
Bblli CTEPXEHb, NapannensHo NEPBOMY.
PesynstaTtel UM3MEPEHUIA  CBEAEHLI
B Tabnuuy. OHM HyxpaoTes B HeGonbLImX
KommeHTapusx. Mpexae Bcero, 6pocaeTcs
B 11233, 4TO Ha PasHbIX 4aCTOTax N Conpo-
TVBNEHNE NOTEPL U EMKOCTL AHTEHHLI Pa3-
Hble. 3TO BOBCE HE OWMBKN U3MEpPEHWIA.
PaccmoOTpyM CHauasna 4aCToTHYIO 3aBUCK-
MOCTb EMKOCTW. ECnn 66t NPOBOA, aHTEHHI
He 06napan eLle n HEKOTOPO MHAYKTUBHO-
CTbIO L, 3HavweHns emkoctn 6en 6bi 0an-
HaKOBbIMU. MHAYKTMBHOCTE NPOBOAA BK/O-
YeHa NoCe10BaTENBHO C EMKOCTLIO aHTEH-
Hbl, K&K BUOHO U3 SKBMBANEHTHOM CXEMbI
AHTEHHON Lernu, nokasanHol Ha puc. 4.

LA EA

X

4 L1
Th

Puc. 4

BnusiHne nHAyKTMBHOCTU CKa3bLiBaeTCs
CUNbHEE HA BLICOKNX YaCTOTaXx, Ie MHAYK-
TUBHOE CONPOTMBIIEHNE BO3PACTAET U va-
CTU4HO KOMNEHCUPYET EMKOCTHOE CONpPOo-
TuBnenue. B peaynsrare obLuee peakTme-
HOE COMNPOTMBIIEHNE AHTEHHbI YMEHbLUA-
eTCs, a USMEPEHHAasi EMKOCTb CTAHOBUTCS
60nbLUe. Y aHTEeHHbl eCTh COBCTBEHHAs ya-
cTtoTa f, — pe3oHaHCHast HacToTa KOHTypa
L.C,, Ha KOTOPOI1 peakTMBHOE CONPOTUB-
neHne obpallaeTcs B HyNb, a U3BMEPeHHoe
3Ha4YeHne eMKOCTU OyneT CTPeMUTLCS
Kk ©6eckoneuwHocTn. CooTBeTCTBYIOWANA
37O YacToTe COB6CTBEHHas ANMHA BOMHbI
AHTEHHBI A, NPVMEPHO paBHa y4eTBEpPEH-
HO ANMHE NPOBOAA aHTEHHEI N OBLIMHO
ronagaeT B MHTepBan gnanaloxa KB.

CoBCTBEHHYIO HAaCTOTY MOXHO paccyu-
Tark NO AAHHLIM M3MEPEHUI eMKOCTU Ha
[BYX NPOM3BOJILHLIX HACTOTax, HO GOPMYTbl
NONYHaOTCH CIIMLLKOM CIIOXHbBIMU. [1ns CBO-
el aMTensnl aBtop nonyuun C, = 85 n®,
L, =25 mxTH mn f, — oxono 3,5 Mu. ins npu-
6NKEHHBIX OLIEHOK MOXHO CHUTaTh, HTO
KaxKbl METP NPOBOAA aHTEHHBI (BMECTE CO
CHIDKEHNEM) BHOCUT MHAYKTUBHOCTE OKONO
1...1,5 MKTH 1 eMKOCTE 0Kkono 6 nNd.

ConpotBnesve notepe nNpu Aocta-
TouHO noBpoTHOM KaTywke L1 coctouT
B OCHOBHOM 13 CONPOTUBIIEHNS 3a3eMIe-
Husi. OHO, B CBOIO ONEpEb, PACCHUTLIBA-
€TCS NO 3MNMPUYECKON (NONY4EeHHOW Ha
OCHOBaHMM OMbITHLIX AAHHLIX) popmyne
M. B. LWynerikunna [3]: 1, = AM/A,. 3neck
A — NOCTOSIHHBIA KO3hDULIMEHT, 3aBUCS-
LWWIA OT Ka4ecTBa 3a3eMNeHNS, C Pa3Ho-
MEPHOCTLIO B OMax. [115 XOpOLLMX 333€EM-
Nesuii A COCTaBnRSeT eAVHULLE M fiaxe A0~
oM. Kak BMaVM, CONPOTUBNEHWE NO-
Tepb BO3pacTaeT C YBENUYEHNEM OJIMHb
BOMHbI (NOHMXEHMEM YacCTOThi), 4TO
M NOATBEPAMNOCH AaBKEIMU Tabnuub.
3aBMCHMOCTb COMNPOTUBIEHUS NOTEPL OT
HacTOTL O6HAPYXWNW eLLE B Havarne rnpo-
LIOro Bexa, 0aHako noapobHoro obusac-
Henust aToro addekra B nutepartype as-
TOp He BCTpeyan.

B cBSi3K C 3TMM MHOIVE AaHHbLIe, NONY-
4eHHbie paamonobutensMm Nnpy namepe-
HUN NapaMeTpoB CBOMX AHTEHH, MOTyT
0Ka3aThbCs BECbMa NONE3HBIMU.

JIUTEPATYPA

1. ®paauH A. 3., Poikkos E. B. amepeHue
napameTpoB aHTeHH. — M.: Ceasenagar, 1962.

2. AHgpees B. NpocToil namepuTtens em-
kocTn "MacTtep-C". — Pagmo, 2002, Ne 1,
c. 50—52; Ne 2, c. 51—53; Ne 3, c. 52—54.

3. BenouepkoBckuii I. B. AHTEHHbI. — M.:
060poHru3, 1956.

Penakrop — E. KapHayxoa, rpaguika — 0. AHgpees
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BbecnpoBoagHoOe npocnywmBaHuve

CTepeo3BYKOBOro conposoXxaeHums

A. JIIOINAEB, r. Hoeoyeb6okcapck, YyBaiuns

B xypHane ony6nnkoBaHoO HEMaJIO ONMNCaHNi HECJIOXHBIX KOHCT-
PYKunii ans 6ecnpoBofgHOro NPoC/yLLINBaHNs 3BYKOBOIrO CONPOBOX-
AEHUs pasnn4yHON annapartypsl, BC€ OHM obecne4YuBaloT nepegavy
MOHOPOHNYECKNX CUrHanoB. ABTOp AaHHOM CTaTb Npeanaraer npo-
cTO€ M yAobBHOEe B UCIIONIHEHNN PELLIeHNE 3TOoM 3anayu Ansi CTePeo-

POHNYECKOro pexuma.

B NPOoLLECCE 3KCrlyaraunm KOMreioTepa
noTpe6oBanockt o6ecneunTs BO3MOX-
HOCTb MPOCNYLLIMBaHNS 3BYKOBOro CONpPo-
BOX/EHNS B CTEPEOPEXMME B rpenenax
KBapTUpLi. YCNOBMS He NO3BONMIN UC-
nonb30BaTh NPOBOAHON BapuaHT, noaTo-
MY OH 6bINT UCKIOYEH CPasy.

Mpy nonckax pellenns 3agaqsn vepes
WHTepHeTr obpatnna Ha cebs BHYMaHnune
OflHA WHTEpecHas crneumannanpoBaHHas
mMukpocxema dmnpmel ROHM — BA1404.
Mwukpocxema npepcraensetr cobon roto-
Bl YKB cTepeomMurkponepenarymk B kop-
nyce DIP18 wnn SOP18. U nouckn ee
B MarasvHax AOBONLHO BbICTPO YyBEH4a-
JMCb YCNEXOM — B OOHON MOCKOBCKOM
TOPrytoLLeil oprasnsaumMm MMKpocxema
6uina NnprobpeTeHa 3a LEeHy, 3KBUBaNEHT-
Hyto Bcero 1,2 nponn. CLUA.

BoT HekoTopble napameTpbi MUKPO-
CXembl: Hanpskexsve nutanns — 1...2 B;
TOK notpebnenns — 3...5 MA; ananasoH
pabounx yactor — 75...108 MI'y; BbIXOA-
Hasi MOLLHOCTL — He 6onee 12 MBT (ans
KOHKPETHO npuobpetentoin BA1404F —
4,5 mBT).

YCTpOIACTBO, CXEMa KOTOPOro npuee-
neHa Ha puc. 1, 6eino cobpaHo NpakTn-
veckn 6e3 kaknx-nmbo cepbesHbiX N3me-
HEHWI NO CPaBHEHWIO C TUMOBOI ANS AaH-
HO MWMKPOCXEMEl, PEKOMEHAOBAHHOMN
NPOV3BOAMTENEM.

YCTpOMCTBO MOHTMPYIOT Ha NeYarHoun
nnate (puc. 2) pasmepamyn 50x75 mm,
KOTOPYIO M3rOoTaBnMBaloT U3 ¢oNLrmpo-
BaHHOro ¢ 06enx CTOPOH CTEKIOTEKCTO-
nvta Tonwwson 1...1,5 mm. ®onera co
CTOPOHb ZIeTanei UCNonb3oBaHa B Kaye-

ctBe 06wero nposoga. OTBEpCTUS NOL
BLIBOAbLI AETaNelr, He COEAMNHSIOLLMXCS
Cc oBLWMM MPOBOAOM, Pa33eHKOBaHbI CO
CTOPOHLI AeTanen. Hemcnons3yemele Noj,
YCTaHOBKY AeTaneil 1 Hepa33eHKOBaHHLIe
CO CTOpPOHbL!I MX YCTaHOBKM OTBEPCTUS
rnpeaHassaqeHsl AN COeaHERUst oBLUMX
npoBosoB 06enx CTOPOH NNartkt, B HMX 3a-
navBaloT OTPE3KU JIYXEHOro npoBopa.
BbiBOABI 3NEMEHTOB, COEAMHEHHLIX C 06-
WUM MpoBOAOM, TakxXe nponavBawT
¢ 06enx CTOpoH. Pe3ncTopel ycTaHasnm-
BAlOT NEPrNEHAVKYNSPHO OTHOCUTENBHO
newaTHOM nnarkt.

B kauecTtBe kopnyca 6uina ncnons3osa-
Ha nnacTtmaccosasi kopobka n3-nog, KaH-
LENAPCKMX KHOMOK pasmepamun 55x80 mm
C YCTaHOBSIEHHEIM Ha Hell BhiKouaTenem
Tuna NA9-1. B xawecTBe NCTOYHMKA NUTa-
HWS UCTIONE30BaH OAVH 3NeMeHT Tuna AA.

Bce peancropel — MJIT-0,125. Oxenp-
Hble kovpeHcaTtopel — K50-16, K50-35,
ocranbHble — KM-6, K10-17 vnn anano-
rMyHble UMMOPTHLIE ManorabapuTHble.
KeapueBklin pe3osarop Ha 4actoTy 38 kil
(kmnoreput).

Katywkun L1 n L2 6eckapkacHbie. L1
copepxuTt 8 BUTKOB npoeoaa N3B-2 ana-
meTpom 0,8 Mm, L2 — 5 BMTKOB NpoBoaa
N3B-2 0,8 MM, HAMOTaHHLIX HA OMpPaBKe
mameTpom 4 mMm. KaTtyuiky L2 o6s3atens-
HO 3annTb NapadrHOM (ONS YMEHbLLEHNS
“"MUKPOGOHHOrO™ addekTa).
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lNMpy HEOoHXOOMMOCTN B YCTPONCTBC
MOXHO BBeCTM perynstop ©OanaHca.
Jna 3T0ro U3 YCTPONCTBA YARIOT PE3NC-
Toptt A5 1 RE 1 NoAXNIoNaoT NEPeMeHHbIV
pe3ancTop conpoTveeHnem 47—51 kOm.
KpaliHue BRIBOAK NePeMeHHOro pesucTo-
pa NCAKMNICNAIOT K BeIBOAAM 16 1 17 Mukpo-
cxemel DAT, a2 ABUXOK BTOro Pe3nucTops
COBAVHSIOT C NNIOCOM MCTOHHNKA NMNTAHWSA.

B kasectBe aHTeHHH WAT npuMeHeHs
TENecKoNWYecKan aHTeHHa 3aBOACKOID
WV3rOTOBAEGHUA [AUMHON 42 CM, MMEIoLWas
ana kpennenns pe3nly M3. AHTeHHa 3a-
KperfieHa K KOHTAKTHOW MIoLWaaKe Ha ne-
YATHOM MNAaTe Yepes OTBEPCTME B NNaTe
AVAMETPOM 3,2 MM € NOMOLLBIO BUHTa M3.

HanaxveaHue nepegarTymka cocTouT
B YCTAHOBKE TpeOyeMOol 4acToTh nepena-
4. flopnae 3ByKOBOW CUrHAN Ha BXOA, YCT-
POICTEA, CXUMAA VAN PaCcTArMBas BUTKU
KaTywnim L2, ycranasnmealor Tpebyemyio
yacTory nepenasn. MNpy STOM KOHTPONU-
pOBaTh 4acToTy Nepeaariuka yaotHo pa-
ANONPUEMHNKOM, VMEIOWUM LdpoBOii
TIOHep. MNpy paHHLIX NRPAMETPAX KATYLLKW
L2 yactoTa nepepaTt™uka CoCTaBuNa
87,9 MI'u {yacToTa, paspeLueHHan Ans cu-
cTem “kapaoke”).

MukpoMoLHOE Nepenaloee yoTpon-
CTBO NPUMEHANOCH A8 TPAHCAAUMIW 3BY-
KOBOrQO CUrHana or pas’AuyHBIX MCTOMHWU-
KOB { TMHEMHOMNO BRIXOAA 3BYKOBOV NMAATH
KOMNBIOTEPa, SIMHEMHONO BRIXOA4A BUOEO-
MarHUTOPoHa CO CTEPEO3IBYKOM, SIMHEN-
HOrQ BLIXOAA 3ByKA TEAEBM30pa) n Noka-
3ano npexpacHbie pesynsrath. B kavecT-
BE NpUeMHWKa ObiNM MCMOAL30BAHH Pa-
anonpyemhvk PHILIPS-2140 1 My3bikans-
He UeHTp LG-217. CvrHan Gun socnpo-
n3BegeH 663 kakux-nMbo MCKaXEeHU v Ha
CIYX HUHEM HE OT/IMHANCA OT CUFHAAMOB Pa-
avosew@reibHoix  YKB  paguoctaHumii
B 3TOM Xe AUanasoHe.

Brino cobpaHe aga 3k3emMnNnpa 3Toro
YCTPONCTBE, KOTOpHE HaumHanu pato-
TaTh cpasy xe 663 kakmx-Mbo HacTpoek
{pasymeeTcs, 3a UCKNIOYEHNEM YCTaHOB-
KM 4acToTH Nepenayu). JanbHoCTh Oeii-
crevs coctaenana 10—15 M no npamon
BUAMMOCTW.

Pegaxtop — E Kaprayxos, rpaduke — 0. Aunpees

YBAXXAEMBbDIE YUTATENIN!

Noanucaswwvecs NO  UMHOEKCY
70772 npu HECBOGBPE@MEHHOW RO~
cragke XypHana wmoryT ofpauarbcs
B Arexvcteo "Pocneuars”:

Ten. {095) 785-14-67;

E-mail: ech@apr.ru.

Noanucaslunecs No nHaexkcy 89032
moryT obpauareca a OAO "AP3HU™:

Ten.: {095) 443-79-01; 280-95-93.

B pepakumm xypHana "Pasmo”™ MOXHO
NPUOBPECTU XYPHANK, NEPEYUCIIEHHEIE B
Tabnuye.

Jdexbry 3a HTepecyiowme Bac xypHa-
JIbl HYXXKHO NePeBoanTE HA PACHETHLIA CHET
(nonysatens 3A0 "Xypnan “Paawo”, p/c
40702810438090103159 8 CHepbaHke
Poccun 1. Mockea, Mewanckoe OCB
Ne 7811, x/c 30101810400000000225,

Homep CTOMMOCTE CTOMMOCTL OQHONC HOMepa ¢
Fop suinycKa KypHana OQHOTC HOMEPA NepPecLUKOH
B PeAAKLMM, PY6. no PoCcCcHM no CHIr
2000 7—9, 11 10 pyB. 20,00 50,20
2001 e 10 py6. 20,00 50,20
2002 2—7: 12 py6. 22,00 52.00
G--12
2003 1—6 27 pyb. 37,00 68,00
2003 7—11 28 pyb. 38,00 69,00
2004 C1 31 pyb. 41,0 710

BUK: 044525225, WUHH: 7708023424.
TMouTOBRIN MHAEKC Garka 101000).

Ha ofpaTHOil cTOoposHe nowroaoro
Gnavka HANMLUMTE, 38 KAKME XKYPHASbE
Bm nepeBoAnTe A8HLIV W yKaXuTe

cBo¥ aapec. Nocne Toro, KaxKk AsHLru
MOCTYNAT HA PACYETHBIW CYET, Mbl OT-
npasuM Bam xypHans..

HanoxeHHbIM NAarexoM peaakuma
KYpPHaNnb! He BLICLINaeT!

W3anduoutvd
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N3MEPEHMUSA
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Ten. 208-83-05

PAOWO Ne 2, 2004

Ha cBeToaunoane
B. FOPBATbIX, r. Ynarn-Yns

Peaxo BCTpeqaowmica B pannomobutTensckoi naboparopun re-
TEPOANHHDbIN HHAMKATODP PE3OHaHCa MOXHO HCROAL3CBATH ANR
OUEHKH PEe3OHAHCHON YaCTOThi BbICOKOYaCTOTHOTO KonebarenbHoro

© KOHTYPa Ui NapaMeTpoB ero KOMAOHEHTOB — eMKOCTH Uyt MHAYK-

THBHOCTH. fIpeAnoxXeHHas asTopOM KOHCTPYKUUS UmMeeT mansie ra-
Gapurel n B cpasHenmn ¢ FTUP ¢ MarinTOSAeKTPHYE CKM MHANKATO-
pom 6onee yaobra B akcnnyaraynm.

NA ONPeASNeHUA Pe30HAHCHOW Yac-

TOTH KONEBATENBHOrC KOHTYPA B 3a-
LaHHOM AMaNasoHe VAW U3MEPEHUA Ma-
FIBIX 3HAYEHWUIA UHAYKTUBHOCTH NIMGO €MKO-
€T MOXHO MPUMEHUTE HECNOXHBIA reTe-
POAVHHLIA nHAnKaTop pesoHaHca (TWP)
CO CBETOBOW MHAMKauveld. Ero cxema no-
kazaHa Ha puc. 1.

Ana nNoBuWEHUR YYBCTBUTEALHOCTU
MNP xenaTenbHo nopofpare MONEBOA
TpaHaucTop VT2 (KN3036) ¢ MuHuMarns-
HBIM HaNPRXEHUEM OTCEHKI.

B kauyecree kopnyca Guin MCNone3osaH
NYXEHB XECTAHON Kopnyc ot Garapewn
"KpoHa”, [ns yCTaHOBKU NEPEeMEHHOro
peancTopa R2 B ueHTpe BepxHen (no
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Pue. 1

leneparop BY cobpaH Ha BHICOKOYAC-
TOTHOM TpaHaucTope KT316A ¢ pesoHaHc-
HBIM KOHTYPOM MO CXEME EMKOCTHON Tpex-
TOuKM, Pabounit guana3oH 4acror —
110...170 MIL. MNepecTpoiiky YacToTL re-
Heparopa OCYWEeCTBARIOT U3MEHEHMEM
HanpskeHna Ha Bapukane VD2 nepemen-
HeIM pe3ucTopom R2. [pu paboTte HeHa-
rPYXEHHOIO reHeparopa BolNPAMAEHHOE
anoaom VD3 HanpaxeHve 3aKpLIBaeT no-
neBo¥i TpaH3ucTop VT2, TOK Yepes Hero
Man » CBeToANOA He ceeTutcs., Ecnu ka-
™WKY L1 renepatopa NnoMecTuTb 8 Heno-
CPeACTBEHHOA BAN30CTU K KaTYLUKe Kone-
GarenbHOre KOHTYpa, TO MNpU HACcTPOiike
NP 8 pe3oHaHC ¢ BHEWHUM Konebarenb-
HBIM KOHTYPOM MOTEPU, BHOCUMBIE 3THUM
KOHTYPOM, YBENMYMBAIOTCA HACTONBKO,
NTO 3aKPLIBAIOLLICE HAMPAXEHNE Ha 3aTBOo-
Pe VT2 3aMeTHO yMeHbwaeTes. CBeToaun-
0 HAYWHAET CBETUTLCH, MHAULIMPYR COB-
NMAAEHUE HYaCcTOTH HACTPOVKKM CBA3AHHBIX
KOHTYPOB.

Anana3oH 4acToT reHepaTopa MOXHO
M3MEHUTL B HEKOTOPLIX Npegenax coor-
BETCTBYIOLMM BHIOOPOM WHAYKTUBHOCTH
xatywkn Lt mam npumeHeHneM gpyroro
Bapwkana, OaoHako cneayeT MMETL B BULY,
HTO NPU YBENUHEHNI YUCNA BUTKOB KATYLU-
KW YBENUYMBAETCA U COGCTBEHHAA {MEX-
BUTKOBAA) €MKOCTb, Or PAHKHMMBAIOLLAR AW~
anasoH NepecTPOKK reHeparTopa.

RuraHwe ans MNP MOXHO UCMONB30BaTL
oT Garapen raneBaHUYeCKuX 3NeMeHTOB
¢ HanpaxeHnem 9 B unn MHOro BHEWHEro
6noka Nuranns. CneumanbHbiil BLIKIICHa-
TENE MMTaHUA B NPUBOpE HE NPEAYCMOTPEH.

pmc. 2) 4acTi Kopnyca CBEpnaT OTBep-
CTUE U HOXHWULAMK OT Kpas K STOMY OT-
BEPCTWIO [ERAIOT Npopess. [locne ycra-
HOBKU PE3MCTOpa 3TY NPOopesb 3anavea-
10T. [Ans BpauleHns OCK NEePEMEHHOro pe-

|
i

3UCTOPa WMCNONBb3OBAHO NOAXoasuee
NAacTMAcCoBOe 3yByvaToe KONEeCWKO,
Ha KOTOPOM YAOBHO HaHecTn Ludposylo
WwKany 4yacToTuy HacTpoiikn MMP. Ceetoam-
o HL1 ycraHasnvsaloT PRfloM ¢ KONECU-
KOM TaKnM 06Pa30M, YTOOR OH BHINONHAN
POAb PUCKM ANA OTCHETA YACTOTH HACT-
POIAKK, JNA NOBBILLEHUA TONHOCTH OTCHETA
KOPMNYC MHAWKATOPA MOXHO OGTOYUTL HAA-
dunem ann NPMaaHUA emy TPEeyrornbHON

PMbl {K8K Yy CBETOAMOAOB Cepuii
KNMMOG, KUMMO7, koTopHe Takke MOX-
HO NPUMEHUTL B 3TOM KOHCTRYKLMK).

Npakryeckn Bce AETaNU MOHTURYIOT
Ha HeGONLWON NAaTe, YCTAHARNMBAEMON
BHYTPM KOpNyca. 3nemenTe VD1,VD4, R,
R2 v ceeroamom HLT MOHTHMPYIOT Heno-
CPEACTBEHHO B KOPNYyCE.

Katywka L1 cocvomT n3 yethipex Bur-
koB nposoaa N3 0,45, HAMOTaHHOrO Ha

onpaBke AMAMETPOM 3 MM, ITY KaTyLUKy
NPUNAUBAIOT C HAPYXHOM CTOPOHEI NNATH
{kopnyca) Takum 06pa3om, 4robel PaceTo-
AHWE MEXOy KaTyikon u kopnycom MAP
Goino okono 15 MM,

MoHTax yCTPOMCTBA NPOW3BOAAT
B cnegywouleM nopsake., B kopnyc yora-
HAaBMUWBAIOT MIATKy pa3keMa Gartapew
C npunasHHeM auoaom VD4, kovopyio
DUKCHMPYIOT NPUNanBaHUEM OTPE3KOB
MEAHOro NPOBOAA. 3aTemM YCTaHABIMBAIOT
NePeMeHHHI PE3NCTOR C MPUNasHHEIMA
K Hemy anemeHramu R1 1 VD1. B kopnyc
BKJIEMBAIOT CBETOAMOA. INaTy yCTanaBnu-
BAIOT HA MECTO NOCAE HACTPOWKKM, KU NPK-
NANBAIOT COOTBETCTBYIOLLME BLIBOALL.

Mpu HacTpolike ycrponcTea noabo-
pom peaucropa R4 B uenu CMeuleHus
VT1 pomeaioTca yCTOMYMBON reHepauvm
BO BCEM AManasoHe 4acTor. Janee npu
KPaNHEM HUXHEM (N0 CXeME) NOFIOXEHUN
ABUXKA MEPEMEHHOro Pe3ncTopa noga-
topom pesuctopa RE & uenn 3aTBOpa
nonesoro TpaHaucropa KN3036 pocru-
ralwT MUHMMARLHOW APKOCTW CBEYEHWS
cBETOAMOAA.

KanuGpoBKky NpovssoaMTsL Nyulle ¢ no-
MO0 OGPA3LOBOro YacTOTOMEPA WAKW
xoneGaTenbHbIX KOHTYPOB € M3BECTHOK pe-
30HAHCHOI 4acTOTON. 3HAYEHWE HYACTOTH
BBILAPAMNBLIBAIOT LWKWAOM Ha NAACTMACCO-
BOM KONECHKE NEPEMEHHOIO PE3NCTOPA.

epen M3MEPEHWEM K KAEMMHON KO-
nogke MAP nopcoeanuaior Garapen nan
MHOW MCTOMHUK NUTAHWUA € HAMPSOKEHWUEM
9 B. Kanywky L1 npubnmkaloT K ucnurye-
MOMY KOHTYPY U BPAWAIOT KORECUKO A0
BO3HUKHOBEHUS CBEYEHMA WHAWKATOpA
HL1, HanpoOTHUB KOTOPOr o W CHMTHIBAIOT Ya-
CTOTY pe30oHaHcAa.

PaBoTocnocobHocte MAP MoXHO npo-
BEpUTE BBEAEHUEM METAMNUYECKOro
npeamerTa BHyTpe KaTywkwn L1. B 31OM
Cny4ae Takke BO3PacTaeT pacxom, SHep-
N KOHTYPA, 0 Y4€M HEMEANEHHO coodLMT
3aropanne uHaukatopa HL1.

Ans onpegeneHua MHAYKTUBHOCTA Ka-
TYWKN K HEW NAapannensHo nprnansalot
KOHOEHCATOP € M3BECTHOW EMKOCTHIO, 06-
pasysn "NpoGHuI” KOHTYP. Katywky npu-
Gopa NpUBAMXaT K NPOBEPAREMON Ka-
TYWKE, U BpaweHnem konecuka aobuea-
10TCA SAXUraHUA MHAMKATOPA HACTPORKM,
foCAe Yero No WKane ONPEREnsIoT YacTo-
TY pesoHaHca. MHAYKTUBHOCTE MCNbITYe-
MOIA KaTyikn L, HAXOAAT U3 M3BECTHBIX
3HAYEHUIA YaCTOTh pe3oHaHca F 1 emkoc-
T KoHAeHcaTopa C no gpopmyne

L= 25330/{CF),
roe L — MHAYKTMBHOCTL Karywky 8 MKIH;
C — eMKOCTL O6Pa3u0BOro KOHAEHCATOPA
B N®; F— vyacrora e MMy,

OUeHKY €MKOCTU KOHAEHCaTopa Mpo-
U3BOAAT AHANOFUNHO. COBMpaloT koneba-
TEAIbHBIN KOHTYP U3 UCMEITYEMOI EMKOCTH
C, 1 06pasLosoit MHAYKTUBHOCTU L1 € no-
MOLUBLIO NMpuBopa ONPeaensioT €ro Peso-
HaHCHYI0 4acToTy F. EMKOCTE BRMMUCNSIOT
no hopmyne

C,= 25330/(L-F?).

OcobenHo addpekTrero MNP moxHo
MCNONL30BaTe AN ONPEACACHUA NHAYK-
TUBHOCTU KATYILEK B A0AW MUKPOreHpW,
Hanpumep, kaiyluka 3 BOCbMWU BUTKOB
meaHoro nposopga N3 0,45 MM, Hamo-~
TAHHOrO HA PEe3bOOBOA YACTHU NCNONL3Ye-
MOrQ Kak onpaska BuHra M3, nmeer wH-
AYKTUBHOCTL 0, MKIH.

Penaxrop — A, Coxonce, rpaduwa — 10, Anapees




fpo303awmTa NoKasnbHbIX CETEN
A. MAJIOPOA, r. KospoB Bnagumupckos o61.

OpgHa n3 npobnem, ¢ KOTOPO#K NPUXOAUTCH CTalIKMBaTbCs paspa-
60TYMKaM JIOKaNbHbIX KOMNLIOTEPHBLIX ceTel, — obecneyeHue CrToii-
KOCTM ceTeBoro o6opyaoBaHus K pa3IniHbiM BHELUHUM BO34eHCcTBu-
am. Ocobasi posib OTBEAEHa yCTPoHACcTBaM rpo3o3aiymrsei. C pa3suru-
em "AoMaLuHuxX ceTeii” 3Ta npobsiema CTaHOBUTCS NO-HacTosiLemMy
OCTpO#i, MNOCKOJIbKY HEManasi 4oJis1 060pyROBaHMNS BLIXOANT U3 CTPOS
Mo BUHE CTaTuYeCcKOro 3J1eKTPpUYecTBa.

Tema ycrTposicTea rpo303aLnTbl TPARUUVNOHHO SBNISIETCS O[QHOM
un3 Hambosiee obecyxagaembix cpean pagmoniobureneii n npogeccu-
OHAaJIOB M OKYyTaHa pa3Horo poga mupamy u HeTouHocTamu. B npen-
naraeMoii cTtarse [aercs OTBET Ha BONPOC: BO3MOXHO /i MPOTUBO-
CTOSITh CJINLLKOM MOLYUHOMY A1 annapartypsl BO3[encTanio rpo3o-
BbIX pa3psnoB, v onpeaeneHbl Nyt U MeTOAbl 3aLNTbl aKTUBHOIO

obopyanoepaHus.

OMbITKY 3aLUNTHI OT FPO30BLIX Pa3ps-

0B ObIMY 3BECTHLI 33405170 [0 Ha-
wei apul. Bo Bpemsi apxeonornyeckux
packonok B Ervnrte HapoeHsl Haanuey Ha
CTeHax paspyLeHHbLIX XPaMOB, “3 KOTO-
pbIX CNeflyet, 4TO yCTAHOBEHHLIE BOKPYT
XPaMOB MauThl CRYXWIY NS 3aLUnTH OT
"HebGecHOro orus™.

KonebarenbHuiA xapakrtep rpO30BOro
paspsaa Obin gokal3aH ellle [0 aKcnepu-
meHTanbHuix paboT I lepua. BaxHbim
okaszancs ToT GakT, YTO, KPOME 3Hauu-
TENbHOrO 3JIEKTPOCTATUNECKOIO TMOTEH-
uvana, Bbi3BAHHOIO MEPEMELLEHVEM
¢ 60MbLLOM CKOPOCTLIO Kanesb BOAbI, Mbt-
JIEBLIX HACTULL Y KYCOYKOB NibAa, TPO30BOH
paspsan AeNCTBYET Kak MOLUHBIA paavno-
nepefaTuvk, nopoXaalLmia cunbHoe
anekTpoMarHutHoe unanyudeHne. CnekT-
panbHbIf COCTaB 3TOM0 U3JyHEHUA JIEXUT
B [iIVanasoHe OT HECKOJIbKUX repL, 10 Ae-
CATKOB Kuwnorepu, Havbonbwias nnot-
HOCTb KOTOPOFrO HaxoguTCcs B paiioHe
5...8 kl'u. Mo 37101 NpyyyHe TpaHcgopma-
TOpHas pas3BaA3ka YCTPOUCTB OT mnHGpOp-
MaUMOHHBIX NINHWA, BbINOJIHEHHbIX BATON
napo# (JIBBIM), Hepeako Okal3biBaeTcs
6eccuneHon. Nomexa orpoOMHON MOLLHO-
CTY NpOXoAUT yepe3 pas3BaA3biBaoLLNG
TpaHchopmMarop, He paspywas ero,
HO NMOBPEXAas 3NEKTPOHUKY.

NcenepoBanna nokasany, H4TO anv-
TEJNIbHOCTL TAKWUX YMIYNIbCOB MOXET CO-
craenatb o1 1 no 500 mkc v 6onee, a Ha-
npsixeHye — OT COTEH BOJILT [0 [IECHAT-
KOB KWIOBONLT. B peaynbrate pnuress-
HbIX MCCNefioBaHui pasnuyHeiMy nabo-
paropusMy Mypa Obinv NoNyyeHsl yepes-
HEHHbIE MapaMeTpbl UMMYJILCOB rPO30-
BbIX pa3paaoB. Ha nuHusax anekrponepe-
nay v tenepoHny ANNHON, N3MepaemMoin
KWIOMETPamMyl, BO3MOXHbI UMIyNbChl Ha-
npsxenysa 10 20...25 kB v toka 1o 10 KA.
B Gonee kOpOTKUX NNHUSAX, ANMHON B COT-
HY METPOB, HABOAATCH UMIyJIbChi HaNps-
xeHus 10 6 kB v Toka oo 5 kA, a B nuHu-
AX, NMPOXOAALUNX BHYTPYU 3aaHuil, — 0o
6 kB v oo 500 A.

Mo crarvcrvke, OnNyb6nMkOBaHHON Ha
caiite <http://nag.ru/goodies/book/
2ch4-4.html>, npoueHT "BbixvBaHua"
o6opynoBaHys, KOTOpOE TMOAKIIOHEHO
K BO3AYLUHLIM JIMHUSIM, BHINIOSIHEHHBIM HE-
3KPaHUPOBAHHOW BUTOW Mapoil, COCTaB-
nser Bcero 50 %. Uudpel, nonyyeHHble
aBTOPOM 1Py OOCNY>XUBAHUN JNIOKANBHON
CEeTYN OHOro Y3 NMPeanpusTyUii, B LENOM
MOSIHOCTBIO NMOATBEPXAAIT CKa3aHHOE.

A BbIXOA, 13 CTPOS annapartyphbi, NOAKIO-
YEHHOW K JIMHUAM N3 KOaKCUaNbHOro Ka-
6ens, He penKoCTb Aaxe BHYTPY KUpNvy-
HbIX 34aHuiA. Ha nopobHbX BO3OyLLHBIX
nuHuaX o6opynoBaHvie 6e3 crieumansHbiX
MEP 3aLUNTBI NMPaKTUHECKY "He XUBET .

Cpasy 3aMeTviM, HTO CTONPOLEHTHON
3aWmTEl OT NOACOHOrO poaa BO3AENCTBUIA
HE CYLLECTBYET, HO MUHUMUN3NPOBaTL MO~
TEPY, NCXOOR N3 Pa3yMHOrO KOMIPOMUC-
ca Mexay CTOWMOCTbIO, CIIOXHOCTBIO
¥ 9(PpPEKTUBHOCTLIO YCTPOUCTB 3aALLUUTHI,
HECOMHEHHO, MOXHO. KOHEYHO, HEernoxo
MCNoNL30BaTh "Knaccuyeckvie” MeToAbl:
repexo/ Ha OfTOBOJSIOKOHHLIE kabeny, oT-
Ka3 OT OTKPbITLIX JINHWIA, SKPaHUPOBaHVe
kabeneHoi cucTeMBI, HO MOPOW BCE 3TO
OKa3blBAETCA HEAOCTYNHO A8 CpeaHvx
N MeJikux ceTeil BCneacTBuve BblCOKOMN
CTOUMOCTY Y1 CNIOXHOCTY MOHTaXa.

WNTak, paccMOTPpUM OCHOBHLIE MpUuun-
Hbl BbIXOAA 13 CTpos 000pyAoBaHus BO
BpemsA rpo3abl.

1. OGpa3osaHMe CTaTUYECKOro
aneKTpuyecTBa Ha Kabensx v annapa-
Type B pe3ynbrarte BJIUSHUS HEMo-
ABMXHBIX 3apsifiOB, HAKOMMAEHHbIX
B rPO30BOM OGnake.

Haunbonee noapBepxeHsl BINAHWIO CcTa-
TUYECKNX 3apSIOB BO3AYLUHLIE JIHWN.
Mpudem 3HaunTEeNbHLIN 3apaa, MOXET Tak-
XE HakarMBaTbCs B CyxylO 1orofy 3vMoi
BO BpemMs CHeronaga v jieToOM BO Bpems
Tak Ha3blBaeMblX "MnecudaHblx mMetenei”.
OcHOBHO# MeTof, 3awmTel — obecrneue-
HYie OTBOa CTATUHECKOro 3JIEKTPUYECTBA
C MNOMOLLBIO 3a3EeMJIEHNA IKPaHa 1 (Unu)
NPOBOASLLEH TPaBeEPChH Y YCTaHOBKY Ha
oboux koHUax kabena pas3pALHUKOB.
3pecs Ha nepBoe MECTO BbIXOAUT npa-
BUILHOCTb BbilMOJIHEHUS  323EMJIEHUS
Y HAAEXHOCTb PalpsAHVKOB, K KOTOPBIM
npeabsBAAIOTCA BbiCOKye TpeboBaHus no
OTBOZY 3HAYNTESIBHOIO TOKA.

2. HaeepeHmne B xaGenbHoiA cucTe-
MEe MMMYSILCOB BbLICOKOINO Hampsxe-
HUS1, KOTOPbIE BO3HUKAIOT B pe3ysnbra-
Te BO3AEHCTBMA MOLLHONO 3J1eKTPO-
MarHUMTHOro MoJisi, MNOPOXAAaeMOoro
rPO30BbLIMM Pa3pPafaAMMU.

Ecnv npumensiemasn JIBBIN He akpaHu-
pOBaHa, B peaynsTaTe BO3AENCTBUSA MOLLL-
HO 3NEKTPOMArHATHOWN BOJTHBI HA K&XA0M
ware CKpyTk HaBoauTCs HeOGosbLLOE Ha-
NpsiXeHvie, B NPeaenax HECKOJIbKNX M-
nmBonst. Ecnu NBBIN waroroeBneHa wpe-
anbHO Y ryowanas KOHTYpOB OAVHAKOBA,
cyMmapHas HaeepeHHas 3[C 6nuska

K Hynio. PeanbHo e war CKpyTkv fanexko
He OAMHAKOB, NO3TOMY NOJTHON B3avMHON
KOMrieHcaumy anementapHbix 3A4C He
NpovcXoauT, ¥ Yem AnvHHee kabenb, TeEM
BbILLE MOXET OblTb Hamps>keHue Mexay
NPOBOAHVKaM1 OfHOY Napki B pe3yfbrare
JNEKTPOMarHUTHOro UMrynbca, co3naBa-
€MOro MOSIHNEN. 3TO HANPAXEHNE MOXET
LOCTUraTh HECKOJIbKUX COTEH BOJILT.

OCHOBHO¥ METOA, 3aLLTLI — SKPAHNPO-
BaHve, YCTaHOBKa Ha KoHUax kabens ycr-
POVCTB 3aLUMTHI, BLIPABHUBAIOLLNX MNOTEH-
uvansl, NPy KOTOPLIX MakCUMasibHOE Ha-
NpsixXeHve mMexay NodbiMy ABYMSi NPOBO-
namu B kabene He npeBbiwaeT 7...10 B. MNo-
TeHuvas, NPeBLILLAIoLLMIA COTHX BOSLT OT-
HOCUTENBHO 3EMITY, CHVXXAET paspaaHUK.

3. Bpocku HanNpsXeHUs NUTalLwen
ceTu.

370 AOBONBLHO HACTO BCTPEHAOLLAACH
NpyHYiHA BLIXOAA 13 CTPOs 060pynoBaHUA
"uenukom”. B cety 220 B Hepe ko npovic-
X0OAT OPOCKY HAMpsXXeHUst A0 HECKOJb-
KUX ThICAY BOJBT. MpuunHel TOMy — cpaba-
ThIBaHWE NpefioxpaHvuTeneil Ha noacTaH-
ummn, paspsag MOJHWY, NoOMexa OT ApYrux
MOLLHBbIX NOTpeduTEnei aHeprm.

TpaavLuVOHHBIE METOABI 3ALUMTHI — T10-
BbILLEHVE HAJEXHOCTY LUTATHLIX UCTOYHU-
KOB NUTaHWA, NMPUMEHEHUE WUCTOYHUKOB
6ecnepeboHOro NUTaHNsa Y yCTPONCTB 3a-
LLMTHI OT NOBLILLEHUS HANPSHXKEHVA B CETU.

4. N3meHeHue NOoTeHUMana 3asem-
JNIFIIOLWMX YCTPOMCTB.

OHo BO3HUVKaET Npy 61M3KOM paspsiae
MOJIHUY B NOBEPXHOCTL 3emnn. OcHOBHaNA
npysmHa BbIXO4a U3 CTpOos annapatypsl —
6onblas pa3HOCTb NOTEHUMANOB Ha 3a-
3eMNFIOLLMX LInHaxX 060pynoBaHus, ycTa-
HOBJIEHHOIO Ha 3HAYUTENILHOM pPaccTosi-
HUY gpyr oT apyra. B 3Tom cnyyae no ka-
6€eNbHBIM IMHUAM Y1 LIensaM BXOAOB/BbIXO-
[IOB NMpOTEKaeT O4eHb HONbLIOH ypaBHW-
BaIOLLMIA TOK, KOTOPLIA pa3pyLlaeT anek-
TPOHHOE YNy anekTpuyeckoe obopynosa-
Hye. MyUHUMU3VPOBaTL NoTEPU B 3TOM
cryyae MOXHO, CTporo cobniofas npasu-
J1a MOHTaXKa 3a3eMJISIOLLMX YCTPONCTB.

OaHO 13 NUAMPYIOLLUMX MO3ULWA 10
npoaaxam 3aHUMaloT yCTPONCTBA rpo30-
3awwwmTel (YIN) ana 66ITOBOrO NpyMeHeHvs
ProtectNet ¢upmb APC. OpHako npy
BeCbMa AOCTYMNHOM LeHE Y1 BHELLHEH npy-
BrnekarensHocTy 3Ty Y ans JIBBI He nu-
weHb HepocTaTkoB. MNpyMeHeHHbIE B HUX
METaNNIOOKCUAHBIE  BapyUCTOpHI, XOTH
¥ 06nafaloT BoICOKUM OLICTPOAENCTBUNEM
¥ O4EHb HU3KOM LIEHOM, HEe CrOCOOHLI Ha-
[EXHO 3awmTute 000pyanoBaHne Ha He-
AKPaHUPOBaHHbBIX BO3AOYLUHbBIX JINHAAX.
OcTaroqHoe HanpsXeHWEe Ha HUX MOXET
B HECKOJIbKO Pa3 MNMpeBLILaTh NpeesibHO
[ONYyCTUMOE AiNs 3alumLLaeMoil annapa-
Typul. 3710 0OBACHAETCH HenpeanbHOW
BOJILT-aMIEPHON XapakTePUCTUKON Bapu-
CTOPOB ¥ 3aBYICUMOCTLIO HAanpsixXeHuss oT
aMnITyabl UMNynbca TOKa, rNMpoTekalo-
wero yepes Hux. Heobxoavmo Takxe yuu-
TbIBaTh, YTO 3ALUMTHEIE 3NIEMEHTHI NOCTe-
NEHHO V3MEHRAIOT CBOW rMapameTpbl, ae-
rpagvpyloT, ecny 4epe3 HuX MNpoTeKaeTr
TOK, 6nn3kuiA kK NpeaensHoMy. B aTom cny-
4ae y BapyCTOPOB YMEHLLUAETCH BHYTPEH-
Hee COMpPOTUBIIEHVE N OHY, B KOHLIE KOH-
LIOB, 32aMbLIKAIOT 3aLUMLLAEMYIO JINHUIO.
MpakTyiecky Yepes napy NeT akcnnyara-
UM Ha BO3AYLUHBLIX JIMHUAX 3alUTHHIE
CBOMCTBa NprOOPOB TEPSIIOTCH Y1 yBENNHN-
BaIOTCH NoTEpPY, NMO3TOMY CTAHOBUTCS He-
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IPuc. 1;

BOIMOXHBIM WX NPYMEHEeHWE B BBICOKO-
CKOPOCTHBIX CETAX HA 3HAaYNTeNbHLIX Pac-
CTOAHMAX,

Bo MHOMMX YT 0Te4eCcTBeHHOro Npoma-
BOACTBA B Ka4YecTBe PaspAAHWKOB WC-
Nonb3ylotT AMBO HeoHOBbIe namnel, nnbo

OTAVHMAMU NapaMeTpoB Takwx Npmbopos
ot cTabunmTporos. Hanpumep, Bpems
cpabaTBaHWA OrPaHWHMTENBHOTO AMoAR
HE NPEBHILAET HECKONbKMX MMKOCEKYHO,
a nukosas paccenBaemMad MOLHOCTb (B TE-
yeHue 1 mc) cocraennet 1500 Bt

YARNAIOT TONLKO OKONO BHBOAOE AeTanei,
3eHkysn oTeepcTua. CpefHvil BHBOA pas-
PAOHUKOB NPUMNAVMBAIOT HENOCPEACTEEHHO
k $onbre O CTOPOHY AeTanel. 3azeMns-
1oL NPOBOAHVK BCTABNAIOT B OTBEPCTVE
BUEAMETPOM 2 MM M NpMNaneaoT K 06enm
CTOpOHaM nnaty. [1n5 yMeMbleHns Nepe-
KPECTHBIX HABOROK Nepemuivkn 11 2, 3n 6,
41 5, 7 v 8 MOXHO NONAPHO CBUTL ABYMA-
Tpems BUTKaMu. BHewHwi Bua cobpanHoi
nnarsl ¥l nokasax Ha pmc. 3. YCTpoiicTeo
CMOHTUPOBAHO B KOPMYyCe CTaHAapTHON
asovHON posetk RG45B (pme. 4). MNo-
CKONBbKY B 3TON PO3eTKE HyMepaumsi BLBO-
A0 pa3dtemos XS1 n XS2 nepeepuyTta ov-
HOCUTENBHO APy Apyra, NpVWIOC Ha Ne-
4aTHOWM NNaTe MCNONL30BATL MEePEeMbIYKM.
B cnyyae ppyroro sapuaHta MoHTaxa ¥YI
flepemMbiiKM MOXHO WCKMIoHUTD. LITarHue
HOXEBblE PAa3beMbl C NNATH PO3ETKYM yaa-
NSIOT, 8 BMECTO HUX 3aMaNBAIOT M30THYTHI
WyepKn (pmMce. 5), Ha KOTOpBIE MOHTUPYOT
nnarvy YT {pnc. 6).
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VD16

VD14

VD12
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VD8 K paswemy XS1 noaknioqaslor num-
HWIO, a K pa3vemy XS2 — certesoe 0bo-
pyaosanue, Kabenb, coeamusiowmin YT
VD4 ¢ ceresuM 0GOpPYAOBAHUEM, AOSTKEH
ObTb MVHUMANBHOM OAMHL, Kakakii
NPOBOAHUK WHGOPMALMOHHOTO Kabe-

"HEOHKU" OT CTApTepPOB Aamn AHEBHOro
cBeta. 3710 06ycnoBneHo B OCHOBHOM
HU3KOWN CTOMMOCTHIO NOAOOHBIX 3aWMTHBIX
anemeHTOB. Ha B3rmn aBTopa, Takoe pe-
weHue He 0YeHb YAHH0, NOCKONbKY HeO-
HOBHIEe namnu ofnagawT GoNbwKWM Co-
NpoTUBNEHWEM NPU NPOBOE N HEBLICOKUM
BucTponencrerem.

MpoaosmxurensHble MCNBITAaHMS He-
akpanvposanHoi NIBBM 100-merabuyrHon
CeTn ANUHON CTO MEeTPOB, NPOTAHYTOM
MEXAY 30aHUAMK, MNOKA3IaANN, YTO HENNOXO
CNPaBnfeTea C0 CBOMMM OBABAHHOCTSIMU
YCTPOWCTBO, CXeMa KOTOPOro Nokasaxa Ha
pmc. 1. Oso npencTaenser coboii MHOro-
dasHui AMoanbii MOCT Ha Anoaax VD1—
VD16, B AnaroHans KOTOPOro BKMICHEH 3a-
WMTHLIN AnoA VD 17, orpaHmmnBaowvn Ha-
npsXeHne Mexay NbuiMM ABYMA NPOBOA-
HVKaMU SIMHWA HA YpoBHE 0kono 8 B. Npn-
MEHEHME OrPDAHVHMTESNIBHBIX OM0A008 d)up-
mbl Transil ofycnoeneso CywecTBeHHEIMY

NA coeavHeH ¢ 3emMnel Yepes rasoHa-
nosHexHvle paspspHuk FI—F4, ko-
TOpbie 06eCcneunBaloT OTBOM, NOTEH-
uuana CTaTMYeckoro SAEKTPUYECTBA,
npesvwarowero 90 B. Cneunanuanpo-
BaHHble paspanHwky Epcos T83-A80X ao-
NYCKAIOT NPOXOKAEHNE UMITYNBCHOTO TOKA
10 XA pmTensHOCTHIo 8/20 MKC, Xapak-
TEPHOTO ANs rpo308oro paspaia. Casoew-
HHE PAsPAaHUKY NPUMEHeHB WNCX0as
TONBKO U3 BKOHOMMUECKMX COOBpaxXeHni,
BMECTO HWX MOXHO MCMIONL30BaTh NobLie,
YAOBNETBOPSIOWME YKA3aHHbIM BHILLE Tpe-
GosaMuaM. Bwmecto amogos  1N4007
(VD1—VD16) moxXHO UCHoNb3oeaTb Nio-
Obie aHANOMVYHBIE BHINPAMUTESIBHLIE AMO-
Ab UMIIOPTHOTO UM OTEHECTBEHHOTO NPO-
W3BOACTBA ¢ AONYCTUMEIM 06PaTHEIM Ha-
npsokeHnemM He meHee 1000 B, cnocofuule
paboTath Ha YacToTax euwe 10 kiy.

Y coBpaHo Ha neyaTHoil nnare us apy-
cTOpOHHE PONBMMPOBAHHOIY CTEKNOTEKC-
TonuTa Toawmeoi 1,5 MM. HepTex nevar-
HOW nnaTe YCTPOWCTEA MOKasaH Ha
pmc. 2. Ponbra Ha naare co CTOPOMbI ane-
MEHTOB BuNoSHseT GyHKLUMIO 3KPaHa, ee
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Ecnv Her HeobxopymocTh B 3aumre
BCEX BOCbMM NpoBoAHWKOE kabensa, Y
MOXHO ©oDpaTh Mo ynpoweHHol cxeme,
MOKa3aHHOW Ha puc. 7. Hemcnonesyemuie
NPOBOAHVKY COSAMHSIIOT BMECTe U Yepes
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Puc. 4 -

paspsguvk F2 (Epcos N81-A90X) nomonio-
YaloT K 333eMSIeHUIO.

ANs 3awmMTht MCTOHHWKOB NMTaHWA OT
KOPOTKWX BCNNECKOB HANPAXEHUA B CeTh
220 B npMMEHsIIOT YCTPOMCTBO, CXema KO-
TOPOrO Nokasana Ha puc. 8. Ero eiuwoya-
10T B pa3pbiB CETEBOro NPOBOAa BOIMOX-
Ho Grmxe K GnOKY NUTaHWA, Hanpymmep,
BCTPAVBAIOT B CETEBYIO PO3IETKY.
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Ecnn pnvHa Hu3koBonsTHOM (9...12 B)
Lenn NUTaHWs annapaTtypbl COCTaBnsieT
Heckosbko MeTpoB 1 Bornee, Hanpumep,
nUTaHne NoABOASAT NO cBOGOAHBIM Napam
WM  HE3KPaHUPOBaHHBIM  MPOBOLAM,
TO Heobxoanmo yctaHoBuTe YI, koTOpoe
cobupaloT No cxeMe puc. 8, oTnyaloLEein-
CA TEM, HYTO BMECTO ABYX UCRONb3YIOT
TONBKO OAWH OrpaHWuUTENbHbI Anog,
1.5KE18, BKNIOYEHHBIN KaToAOM K MIOCY
nUTaHuA. YCTPOWCTBO NOAKMIOHAIOT BO3-
MoxHo Bnnxe k akTuBHoMy obBopynoBsa-
HWIO B pa3pbiB HU3KOBOJILTHOM Lienu nuTa-
HUWS NOCTOAHHOTO TOKA.

Bce Bugbl YIT Tpebylor obssaTensHoro
NOAKIIOHEHWS] K 323E€MJIEHNIO U 3aLnT-
HOMYy 3aHyneHuo, Bynem cuntartb, 4TO 3TOo,
a Halem cny4yae, ogHo u To xe. Npu ero
OTCYTCTBMW BCE MEPONPUSITUA NO FPO30-
3aLUTe NPaKTUNECKN CBOAATCS K HYSIO.

OcTaHOBMMCS HA OCHOBHBIX MOMEHTAX,
kacalowmxes nogxnoyeHus YI k 3asemne-
Huio. CornacHo [lNMpaBunam YcTpolicTea
AnekTpoycTaHoBok (MNY3), anekTpuyeckas
CETb B XWUNblX joMax coctouT 13 ¢assl (L),
pabouero Hyns (N) v sawmtHoro Hyns (PE),
noax/IloyaeMoro K Kopnycy pacnpegeny-
TENBbHOr O WMTa Ha IECTHUYHON NoLLaake
1 CPEeOHEMY KOHTaKTy PO3ETKM B KBApTU-
pe. Ecnn Baw poM nocTpoeH nocrne
1998 r, T0 ¢ GonbLWoii CTENEHLIO BEPOAT-
HOCTW MOXHO Npeanonararb, 4TO K PO3ET-
KaM 3alMTHIN HyNb NogaeaeH. MNpoBeputb
€ro HanM4Me MOXHO, NOAKIOHMB laMny Ha-
KasveaHus Ha HanpsixxeHne 220 B oTHocu-
TenbHo a3kl cHauana K HyNIeBOMy NPOBO-
Ay, 3aTEM K CPESHEMY KOHTaKTy PO3€ETKU.
B 06oux cnyyasx namna fonxkHa ropeTb sip-
KO Y POBHO, €CNU NPY NOAK/II0YEHI NIaMNbl
K cpeaHeMy KOHTakTy npou3oigert cpaba-
TbiBaHWE YCTPOWCTBA 3aLLUMTHOIO OTKIouE-
Hus (Y30) B wmTe, 3TO NYWb NOATBEPONT
HaMume 3aLMTHOTO HyJs.

Ecnm e B NOMeLLeHUe 3aLLUTHbIN Hylb
He NoABefieH, ero NPMAETCA NPOBECTU ca-
MoMmy. s 3Toro notpebyercs NpoBoL ce-
yeHueM He MeHee 1,5 MM?, yem Gornblue,
Tem nyqwe. OAvH KOHeL NpPoBoAa 3akpen-
na10T nog, nioboit cBo6ogHbIA BONT LUMHLI,
COEZMHEHHOI C KOpPNYCOM pacnpenenu-
TENLHOIO WWTa, BTOPO COEAVHSIIOT ¢ 3a-
3eMIISIIOLLMM KOHTaKTOM po3eTku unun YT
Wcnonb3oBaTe B KayecTse 3alMTHOro 3a-
HyneHusi Gatapelo oTonneHUss UNn BoOO-
npoBogHbie TPyOsl He fonycTMo. OgHa n3
NPUYYH — BLICOKOE COMNPOTUB/IEHME NO-
no6Horo "3azemMneHus”. Kpome Toro, B He-
KOTOpPbIX CNyyaax noTeHuvan Ha GaTtapee
MOXET BbITb OTNIMYEH OT HYNA, HAaNPUMEP,
€cnn cocef, ucnonb3yeT Tpybsl B KauecTee
paboyero Hynsi n3-3a paspbiBa HyNeBoro
NPOBOAHWMKA B NPOBOAKE, YTO KaTeropuye-
€KW 3anpeLleHo. U xoTa B nogeane 3aaHust
TEOPETUYECKN AOJTKHA CYLLIECTBOBATb CUC-

TeMa  BblpaBHUBAHUSI  NOTEHLUWaNoB,
Ha NPaKTUKE BCTPEYaeTcs BCAKOE.

Ecnu B ropogckmx ksaptupax Bce 6o-
nee-MeHee NOHSITHO, TO Brafenblam, Ha-
npUMEp, CEeNbCKMX LIOMOB HENPOCTO onpe-
[enuTbcs ¢ NpaeBubHBIM BEIBOPOM 3a1LmT-
Horo 3aHyneHus. OBblHO B cenbckue Oo-
Ma HanpsxeHuve 220 B nogeogsaT Bo3ayLu-
HBIMU JIMHUSIMK 3N1IEKTpONepesayn, U uc-
NONb30BaTh B Ka4ecTBe 3aluMTHOro pabo-
Ynih Hynb onacHo. Mpu BO3HWUKHOBEHUW
aBapuiiHol cutyaummn (0BpbIB Hynesoro
NpoBoAA Ha IMHWK 3NeKTponepeaayn, na-

MU 3a3zemnurensiMm npy konndecrse BJ/1He
MeHee 4BYX; PESIbCOBbIE MYTy MarncTpasib-
HbIX HE3NEKTPOPULIMPOBaHHLIX XENE3HbLIX
A0pOr ¥ roabe3aHbIe MyTy Mpy HaIHumn
npenHaMeEPEHHOr0 YCTPOKCTBa MEPEeMbi-
H4eK MEXIy pesibcamm”.

Takxe xorenocb 6bl OTMETUTL, YTO CO-
rmacHo NY3 "He gornyckaercs obbeauHe-
HUE HyneBbiX paboymx Y HYNEeBbIX 3aLUnNT-
HbIX MPOBOLAHUNKOB PAa3/IMYHbIX [PYIMMTOBLIX
NMHWEL.. ", T. €. 3a3eMNsTb (3aHyNsTb) Npo-
BOAsILLME TpaBepchl, TPoch noaeeca kabe-
Jell 1 HencnoJb3yeMblE NPOBOAHVIKU B Ka-

VD1—VD8 1N4007 VDS 1.5KE7.5
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LeHVe gepesa Ha NIMHWIO 3nekTponepena-
Y4 U T. A.) Ha HYNIEBOM NPOBOAE BO3MOXHO
NosiIBNEeHVe NoTeHUMana, OT/IMYHOro OT Hy-
N8, BAJIOTh A0 $a3Horo HanpsiXeHus.

B 3TOM cnyyae B Ka4ecTBe yCTPOWCTBA
3aLMTHOrO 3aHYNIEHNS1 MOXHO UCMONBb30-
BaTb €CTECTBEHHbIE 3a3eMnutenu. [yHkT
1.7.70 MNY3 no 3aToMy noBofy FNacur:
"B Ka4yeCTBe €CTeCTBEHHbIX 3a3EMINTESIEH
PpEKOMEeHAYEeTCs1 MConb30Barb. pPoJo-
XKEHHbLIE B 3eMsie BOAOMpPOBOAHLIE U APY-
rve MeTaymyeckme TpybornpoBoAb!, 3a MNC-
KIoYeHNEM TpyBOONPOBOLOB rOPIOYNX XU~
KOCTE#H, roprouyxX U B3PbIBYATLIX ra3oB
Y CMecel, KaHanm3aummy v LEeHTPaIbHOro
oronnenusi; obcanHbie Tpybbl CKBaXuH,
METa/I/INHECKUE U Xeie300ETOHHLIE KOH-
CTPRYKUMY 30aHUIT 1 COOPYXEHWIA, Haxoas-
LLNECS! B COMPUKOCHOBEHNY C 3EMICH; ME-
TaINHECKNE LUYHTbI TUOPOTEXHNYECKVX
COOPYXEHWI, BOAOBOAbI, 3aTBOPbL! U T. 1.;
CBUHLOBbLIE 000/104K1 Kabenes, nposo-
JKEHHbIX B 3eM7ie. AIIOMVHNEBbIE 000/1I04KU
kabeneit He [OoMyCKaeTcsi UCIMO/b30Barb
B Ka4€CTBE €CTeCTBEHHbIX 3a3eMTNTENeH.
Ecnu obonoukn kabened cayxar equHcT-
BEHHbIMY 3a3EMITENIIMY, TO B pacyere
3a3eMNSIIOLUNX YCTPOMCTB OHU [OJKHBI
YYUTBLIBATLCS MPK KONMHECTBE Kabeneit He
MeHee OByX; 3a3eMJINTe/M Orop BLICOKO-
BOJILTHLIX JinHnit (BJ]), coeamnHeHHbIe ¢ 3a~
3EeMAISIOLLMM  YCTPOMCTBOM 3/1eKTpoycTa-
HOBKY C ITOMOLLbIO IPO303aLUNTHOI0 TPOCa
BJ1, ecn Tpoc HE u305mpoBaH oT ofiop BJ/T;
Hynesbie nposoaa BJ/10 1 kB ¢ noBTopHbI-

BHene HeobBxoaMMO TONBEKO € OAHOMO KOHLLA.
HOeno B ToM, 4To npu 61M3koM rPO30BOM
paspage B 3eMIII0 3HaYUTESNIbHO U3MEHSIET-
CH noTeHuuwan 3a3eMIsiiomX YyCTPOWCTB,
0 4eM BbINo ckasaHo Beile. Kpome Toro,

FUT1A F1 T83-A350X
— 2
g |
vD1 F1

Bxoa SZ Boixon
~220B vD2 ~220B

FU21A jQ N
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VD1, VD2 1 5KE350

PasHOCTb NOTEHLUMAJIOB MEXAy YAANEHHbI-
MU TOYKaMu 3a3eMNeHusi MoxXeT ObiTb
oueHb BONbLION N NPU "XKEeCTKOM" 3a3eM-
neHun ¢ obomnx KOHUOB, yepes kabenn
1 annaparypy BO3MOXHO NPOTEKaHWE 3Ha-
YUTENBHOMO YPaBHUBAIOLLErO TOKA.

YI nutaiowmx n NHHOPMAaLMOHHBLIX JN-
HWIA, aHanorMyHble ONUCaHHBLIM, MOXHO
MCNONb30BaTb HE TONMBLKO BNA 3alMThI
JIBBI1, HO v TenedoHHbIX, TMHUIA NPOTU-
BONOXAPHOIM N OXPaHHOW CUrHanusaumu,
CUCTEM BMAEOHAONIOAEHUS N NPOYUX,
yOaneHHblx Ha pacctosHue 6Gonee He-
CKONbKUX AECSATKOB METPOB UHbOpMaLm-
OHHBIX M NUTAKLWMX JINHUIA aKTUBHOFO
obopyaoBaHusi, 0co6eHHO 3KcnyaTupye-
MOrO Ha OTKPLITOM BO3AYXE.

00-68-202 "‘waL
ni‘oipeipdwos

Pepnakrop — B. YynHos, rpacuka — B. HyaHos,
¢oro — asTOpa
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MUKPORNPOLIECCOPHAA TEXHUKA

E-mail: chip@radio.ru
Ten. 207-89-00

PAZMO Ne 2, 2004

"MapannenbHbIN”
nporpammMmartop ana AT89

C. PIOMMUK, r. Yepuuros, YkpaunHa

Linpokumy BO3MOXHOCTSAMM Mpyi CPABHUTENbHONW AeLWeBu3He
BHuMaHune papgmomobureneii npmenekaor MSC-51-coBmecTumsbie
MUKPOKOHTponnepsi pupmelr Atmel cepun AT89C ¢ napannenbHbiM
nHTepdeiicom nporpammupoBanns. K coxaneHnvio, MHOrne pacnpo-
CTPaHEeHHbIe CeroaAHs NPorpamMmMaTops! Ans Hnx HenpurogHsl. Hyxew
cneynann3vpoBaHHblii. ABTOPY npennaaraeMou cTaten yRanocb m3-
roToBUTBL Takoi no pekomeHpaumam pupmet Atmel, Ho Ha sneMeHT-
Hoii 6a3e, Bbinyckaemoii npegnpuatnsamu CHI.

OCHOBHaﬂ npobnema npu paapaboTtke
caMopeneHoro nporpammMmaropa —
3HaTb U To4Ho cobnaaTe anropuTMbl
NPOrpaMMUpPOBaHUA  MUKPOKOHTPOJIIE-
poB. MHorux HeoxupaHHocTel ynaercs
n3bexarb, BOCNOMb30BABLINCE CXEMaMu
¥ NporpamMMHeIM obecrneyeHuem, nydnu-
KyeMbiMt  pupmMamMu-paspaboTinkamMmu
MUKPOCXEM.

Ans 3arpyskut NporpamMMHbIX KOOOB
B MUKPOKOHTpornepsl AT89C51, AT89C52,
AT89C1051, AT89C2051, AT89S8252
duvpma Atmel pekomeHayeT yCTpOWCTBO,
onucaHHoe B [1]. Ero oTHocutenbHas
CIOXHOCTb  {CeMb LMDPOBLIX 1 ABE aHa-
JIOroBbIE MUKPOCXEMbI) ¥ CKPOMHOE Npo-
rpammMHoe obecrnieveHue, pabotalouiee
rnop DOS, ¢ nuxBoi OKynarTcs HaAEXHOC-
THIO NPOrPaMMUPOBaHKA ¢ CoBnoaeHUEM
BCEX HGUPMEHHBIX a/TTOPUTMOB.

Ha puec. 1 npusBegeHa cxema npo-
rpaMmaTopa, oTnvHaioLllerocss ot "¢up-
MEHHOro” B OCHOBHOM 3nemeHTHolt ba-
30it. 3anuce B peructpsl DD2—DD5 uH-
dopmMauun, NOCTYNaLWEeR OT KOMMbIOTE-
pa no nuHusm DATA1—DATAS8, npoucxo-
AUT No CNagaM vMMyneCOB OTpULLATENb-
HOW nonspHocTK Ha Bxogax C, nocTynato-
wmx ot pewundparopa DD1. B perucrtpe
DD3 u uactu peructpa DD4 xpaHaT
13-paspsaHblii agpec suelikv BHyTpeHHelk
namMsTu MUKPOKOHTponnepa, B DD5 —
6aiT naHHbIX, NpeaHa3Ha4YeHHbLIX Ans 3a-
nucy B aTy aueliky, B DD2 v cBoBogHbIX OT
appeca paspspax DD4 — kopbl ynpaene-
Hus. Uene R13C1 npu BkloueHun nuta-
HUs npuBoauT peructp DD2 B ucxopHoe
COCTOsIHWE, NpenoTBpawas crydaiiHoe
UCKaXeHUe COAEpPXUMOro namsaTv npo-
rpaMMupyemMoro MUKpOKOHTPOSEPa.

LnHHBIR popmMuposaTens DD6 crnyxuT
ANsi Nnepefiasu AaHHbIX C BLIXOAOB MUKPO-
KOHTponnepa Ha nuHun DATA1—DATAS.
Beixogbl Mukpocxembl DD6 He porkHbI
6biTe akTUBHBIMUK, Koraa LPT-nopr pa6o-
TaeT "Ha BbiBOA". ITO YYTEHO B Nporpam-
Me, popMUpYIOLLEl pa3pellalowme cur-
Hanbl Ha YNPaBnsIOWUX BXOAAX MUKPO-
CXeM.

Peauctopel R1—R12 yMeHbLWAOT
"3BOH", CONPOBOXAAKLIWMIA nepenaabl
curHanos Ha nuHusix LPT-noprta v 3awm-
LAIOT €ro oT neperpy3ok. Korga Beixoakbl
3NEeMEHTOR KOMMLIOTEPA, NOAKIIOHEHHbIE
K JIVMHUSIM 1opTa, W BLIXOAL HEKOTOPbIX
31EMEHTOR NPOrpPaMMaTopa, B TOM Yuchne
camMolt NPorpaMMUpyeEMoit MUKPOCXEMBI,
HaxoOATCs B BbICOKOUMMNEOAHCHOM CO-
cTosiHUK, peanctopbl Habopos DR1—DR3
NoAOEpPXUBAIOT B COOTBETCTBYIOLLUUX Lie-
MAX BbICOKWIA NTOTMYECKU YPOBEHb.

[MporpaMMmnpyemMele MUKPOCXEMbI YC-
TaHaBNVB2IOT B OOHY W3 AOBYX naHenei:
ATB9C1051, AT89C2051, AT89C4051
B kopnyce DIP-20 — B XS1; AT89C51
v ppyrue B kopnyce DIP-40 — B XS2.
Keapuessuiit pesoHatop ZQ1 uactoTtoit
6 Ml'y ¢ koHpgeHcaTopamu C4 u C5 Heob-
xoauM, 4To6bl BO BpeMs NporpaMMmUpoBa-
Hus paboTan BHYTPEHHWI TAKTOBLIN reHe-
patop MUKPOKOHTPOIUIEpa, YCTaHOBNEH-
Horo B naHenb XS2. Tem, koTopbie ycTa-
HaBNMBAIOT B NaHens XS1, pesoHaTtop He
Tpebyercs. Ha koHTakT 5 aT0it naHenu no-
CTYNaioT TAKTOBLIE UMNYNLCHI, CHopMUu-
POBaHHbIE MPOrPaMMHO.

MuTalowee HanpsxeHue Ha pasbem X1
nporpaMmaropa NoAaloT OT BHELLHEr o Uc-
TouHuKa. UM MoxeT BbiTb, Hanpumep, ce-
TeBoih apantep Bupeonpuctaesku "SEGA
Mega Drive-llI". XoTs npu HOMUHanbHoM
Harpy3ke (1 A) ero BbIXOOHOE Hanpsxe-
Hue He npeebiwaer 11 B, npu Toke
70...90 MA, notpebnsemomM nporpamMma-
TOpPOM, OHO Bo3pacTaeT oo 14...15 B.

HanpsixeHue 5 B ons nuraHus Mukpo-
cxeM (B TOM uucne nporpaMmmMmpyemoit)
nony4aKT C NOMOLLLI WHTErpaneHoro
cTabunuaaTtopa DA1. HanpsxeHue Ha Bbl-
xope crabunuaaropa DA2 npu HU3KOM no-
MYeCKoOM YpOBHE Ha BbiBoAE 18 LUMHHOMo
¢dopmuposatens DD7 — 12 B. TouHoe
3HaYeHne yCTaHaBNUBAIOT NOACTPOEYHBIM
peaucTtopom R21. MNpu BEICOKOM norudec-
KOM YpPOBHE Ha BbiBoae 18 OTKpbIBLLMIACH
TpaHaucTop VT2 nogkmoyaeT napanness-
Ho R21 ewe oauH NOACTPOEYHLIN peanc-
Top R19, 4TO yMeEHbLIAET BbIXOOHOE Ha-
npsxeHue ctabunuaatopa DA2 oo 5 B.

CKOpOCTb HapaCTaHUs HaNPSXXEHUs! Ha
BbIXOQE CTabunuaaTopa Nnocne CMeHb! Bbi-
COKOro YPOBHSA Ha BbiBoge 18 DD7 HU3KuUM
3aBUCUT OT €MKOCTU KoHpeHcaTopa C14.
Mpu cnuwkom 6Gornblwoil ero emMKocTu
1 BBICOKOV CKOpOCTU paboTsl ynpaensio-
LLEero KOMMbIOTEPa HECKONBKO MIAOLWnX
siueek FLASH-namsTu MUKpPOKOHTporiepa
MOFYT 0Ka3aTbCs 3anporpaMMupoOBaHHbI-
MU C oLMGKamMK.

BuixopHoe HanpsxeHue crabunuaaTo-
pa DA2 noctynaet Ha BeiBog 31 (EA/VPP)
naHenu XS2 HenocpeacTBeHHo, a Ha Bbl-

Bog, 1 naHenu XS1 (RST/VPP) — uepes ~

K04 Ha TpaHaucTope VT 1. MNpu Hanpsxe-
Huu 12 B knioy OTKpLIT HE33BUCUMO OT Jio-
rM4eCcKoro ypoBHsi Ha BelBoae 16 perucT-
pa DD2, a nput 5 B — TOnBKO B Cny4ae, ec-
JIK 3TOT YPOBEHb HU3KWUIA.

MoHWXEHHas SPKOCTb CBEYEHUS CBe-
Toauoaa HL2 ceuperensCTBYET O Hanpsi-
xeHun 5 B Ha Bbixope DA2 1 0 TOM, 4TO
NporpaMMmupyeMas MUKPOCXEMa Haxo-

[UTCH B PEXUME CHUTLIBAHUS KOOOB U3 €€
namMsaTu. B pexume cTupanns u 3anucu
B NamsiTb Hanps>XeHue Bo3pacTaer Ao
12 B, spKOCTb CBETOAMOAA 33METHO yBE-
nu4uBaEeTCA. ITO CnpaseniMBo 4NN BCEX
MWKPOKOHTPOSINIEPOB, KPOME TEX, KOTO-
pbiM HanpsxeHue 12 B He tpebyercs.
Mpu nporpammMupoBaHUW ABaALATVBbI-
BOAHbIX MUKPOKOHTponnepoe 6yner
BKJIIO4EH U ceeToamon HL1.

Burnky X2 nporpammartopa coeanHsioT
¢ poaeTkoit LPT-nopta IBM-coemecTtumo-
ro komneioTepa kabenem onmvHon oo 2 M.
B komnbioTepe pomkeH ObiTb BKIIOYEH
paclunpeHHLIl pexvm paboTtel LPT-nopra
(ECP/EPP). B cOBpPEMEHHBIX CUCTEMHbIX
6nokax oH gelicTByeT no ymonyaHuio. Ec-
JIK 3TO HE TaK, PEXMM NopTa MOXHO U3Me-
HUTb, 3anNyCTUB NPW HayanbHol 3arpyske
KOMMbloTepa nporpammy BIOS SETUP
(nyHkTel MeHio "Integrated Peripherals™—
"Parallel Port Mode™).

AETAIIU K KOHCTPYKLIUS

MNporpammaTop cobpaH Ha ABYCTOPOH-
Hell nevaTtHoW nnare pasmMepamu
140x 140 mm. Crabunuaarop DAt ycraHas-
NMBAIOT HA TENNOOTBOA, NNOLLAAKLIO HE Me-
Hee 20 oM. MoxHo cobpate nporpaMma-
TOPp U Ha MaKETHO Nnare HaBECHbIM MOH-
TaxoM. Yutute, uyto koHaeHcatopel C4, C5
1 KBapLueBbii pe3oHaTtop ZQ1 AOXKHbI
6bITb PacronoXeHsl Kak MOXHO Bnuwke
K KoHTakTam 18, 19 nanenu XS2. Ceobona-
Hble BXoObl Mukpocxem DD1 (BbiBOAbI
13—15), DD2 (BuiBOg, 8) 1 DD7 (BbIBOALI
15, 17) HeoBX0AVMO COEAVHUTE C KX 06-
MM BbIBOAOM WA BLIBOLAOM NUTaHWUS. 3TO
NOBLICUT NOMEXOYCTOMYMBOCTE Npubopa.

Bce uudpposble MUKPOCXEMBI MOXHO
3aMEHATb KX (YHKLMOHANBHBIMW aHano-
ramu cepuit K555, KP1533 nnn umnoprt-
HbIMW, BOCHMOJNIL30BABLUUCH, HaNpUMep,
pekomeHpauuamu [2]. TpaHaucTtopel VT1,
VT2 — niobbie ManoMoLLUHbIE COOTBETCT-
BYIOLLEM CTPYKTYPbI, XEnartesibHo C MUHU-
MasbHbEIM NaaEHUEM HANPSKEHUS Ha yya-
CTKE KOJUIEKTOP—3MUTTEDP OTKPBLITOIO
TpaH3ucTopa.

MopcTtpoedHele  peauctopel  R19,
R21 — CIN3-19A. Habopbl pe3vcTopoB
DR1—DR3 — HP1-4-9M moryT GbiTk 3a-
MeHeHbl Ha HP1-4-8M, Ha 3apybexHbie
cepun 9A uUnu Ha COOTBETCTBYIOLLEE Y1C-
10 0BblyHEIX ManorabaputHelX peaucTo-
POB yKa3aHHbIX Ha CXeMe HoMuHanog. Pe-
auctopl R1—R12 MOXHO pasmecTuTb
BHYTPU KOPRyca BUIku X2,

MNanenu XS1 1 XS2 nomkHbl BEIAEPXU-
BaTb MHOIMOKPATHYIO YCT2HOBKY W U3bsiTUe
MuKpocxeM. Jlyuwie BCEro npUMEHUTb
ZIF-naHenu (C HyneebiM ycunuem ycra-
HOBKW), NpeaHa3Ha4YeHHble A8 MUKpPO-
CXEM C PACCTOSIHUEM MeXAY PsifilaMyl KOH-
TakToB 7,5 MM (XS1) 1 15 Mm (XS2). lopsaT-
CH U yHUBEPCANbHLIE NaHEenu, [ONyCKato-
LMe YCTAaHOBKY Kak "y3kux”, Tak v "LInpo-
KUX" MUKPOCXEM.

Yuyutwieas, yto ZIF-naHenu B HECKONb-
KO pas [0POXEe BCEX OCTaNnbHbIX geTaneit
nporpaMMaropa, BMECTE B3AIThbIX, Ha Nna-
T€ NPEeAYCMOTPEHEI KOHTAKTHLIE NNoLLAA-
KW OJ19 YCTAHOBKW OObLIMHBIX, XenareneHo
C LaHroBbiIMU KOHTakTamu. MNpumeHsaTb
Ccamble AeLeBbIE NaHeNM C NII0CKUMU KOH-
TakTamu HexenarenebHo. lNocne MHoro-
YUCNEHHEIX 32MEH MUKPOCXEMbl Takue
KOHTaKTbl TEPSAIOT HAAEXHOCTb.
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HANAXXWUBAHME

Mepeoe ekMO4SHWE NpOrpaMmaropa
NPOUSBOANAT, HE COSOUHAA €ro C KOMNBGC-
TepoM U 683 NPOrPaMMUPYSMOA MUKPO-
cxenbl. Mpexae Bcero, NPOBePsioT HaNW-
Yue HanpsbikeHun 13,5...15,5 B Ha Bxope
mn 5:0,1 B Ha BbixOoAe cTrabmansaTopos
DA1, DAZ2. B nocneaHem cny4ae HyxHoe
3HANeHWE YCTAHABAUBAIOT NOACTPOSYHBIM
pesucropom R19,

Mpu coeavHeHUN Mexay CoBOoR BHIBO-
poe 1 1 10 mukpocxemul DD6 HanpaxeHue
Ha ee puBOORX 3, 5, 7, 9, 12, 14, 16, 18
AOMKHO ymeHelwaTben ¢ 5 po 3...4 B. Ecnm
3TO He TaK, UMeIOTCA OLLUMOKN B MOHTaXe
U Mukpocxema DD6 HevcnpageHa.

Ana pancHenLed NPOBEPKN COEANHAIOT
NPOrpaMMaTop ¢ KOMNLIOTEPOM. CurHans
Ha nuHus LPT-nopTa npu patoTe nporpam-
MAETORA BUIMMSAAT Ha 2KpaHe ocumnnorpada

AOBOMHO Xa0TMNHO, CyamTe N ux dopme

06 MCNPABHOCTU YCTPOINCTBA CNOXHO. Peko-
MEHAYETCA 3anycTHTL TECTOBYI0 Dporpam-
wmy atmeltst.exe, mveiowyiocn Ha FTP-cep-
Bepe XypHana (aapec ykasaH B KOHUE CcTa-
ToM}. B oTBET Ha NOSIBMBLWMIACA Ha 3KpaHe
3anpoc eeeaute HoMep LPT-nopTa, K KO-
TOPOMY NOJKNICHEH NporpaMmaTop (1 nan
2}, NOCNe Yero 2KpaH MOHUTOPA NPUMET
BYA, NOKA3aHHGLIA Ha prc. 2.

MNporpaMma npegocTasnseT A0CTyn
K nioboMy us vetoipex pervcrpos DD2—

P 0,1 MK

_E-'I( swie BDD1. eue. 100D02-DD7

DDS5, NoseQasa 3aNUCHIBaTL B HUX Nicbue
BOCLMUPA3PAAHbIE ABOMYHBIE Koau. Pe-
KOMEHAYEMYIO NOCNEAcBaTeNbHOCTD Aek~
CTBMIN NMOACKAXET TEKCT B HIWKHEWN YacTh
aKpaHa. Hanpumep, ana NpoBepku Npo-
XOXAGHUN KOOOR yNPasBneHwA cnedyeT
BoiGpaTb Ha akpaHe CTpoKy "TecT CUrHa-
noe F3, CO—C2™ v npoBepuTh C NOMOLLBIO
ocuunRorpaga N BONGTMETPA NOMYec-
KMe YPOBHU Ha BbIXOAAX MUKPOCXEMb
DD2. Bce OHM AomkHbl BHITb HU3KMMU
¥ CMEHATLCH BLICOKMMM NPU HAXATUN CO-
OTBETCTBYIOWMX Knasuw F1—F8.
MaHunynupys COCTOSHUEM pa3sprpos,
MPOBEPAIOT NPOXOXAEHUE CUTHANOB NO Ue-
NHIM NPOrPaMMaToa B CODTBETCTBMU C €ro
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Puc. 2]

cxemoi. Hanpumep, HU3KOMy YpPOBHIO Ha
BbiBoAe 19 DD2 (cTapwiwii paspsig pervcT-
pa) OO/MKHBI COOTBETCTBOBaTb BbLICOKUM
ypOBeHb Ha BuiBoge 18 DD7 v HanpsikeHvie
5 B Ha BbIxoge ctabunusatopa DA2. Nocne
HaxaTuvsi knaeulLm F8 HanpsixeHve AomkKHO
yBenvuutees 1o 12 B n ogHoBpemeHHO
BO3pacTV SIPKOCTb CBEYEHUSI CBETOAVOAA
HL2. Mocne NOBTOPHOro HaXaTusi KNasuLUn
F8 HanpsbkeHve U SIPKOCTb LOMKHLI BEp-
HYTBCS K MPEXHUM 3HaqeHVSIM.

AHanornuHbim  06pa3oM NpoBepsIOT
Apyrvie perucTpbl v COeAVHEHHLIE C UX Bbl-
xo4amu Lenu.

: NTIPOrPAMMWPOBAHUE

BecnnarHo pacnpocTpaHsiemMblit naket
nporpamm o6CnyXUBaHVsi NporpamMmmaro-
pa ¢pupmbr Atmel MOXHO HarTU Ha ee cait-
Te no agpecy <http://www.atmel.com/
dyn/resources/prod_documents/
APCPGM.EXE>. BxogsiLuve B Naker npo-
rpaMmbl NPUrOAHLI Asi yNpaBieHust Kak
"¢pupmeHHBIM®, TaKk U npegiaraeMolm
nporpammaropamu. OgHako Nyulle BOC-
nonb30BaTbCsi PycUPULMPOBaHHOW NMpo-
rpammoin at89.exe, pasmeuleHHOWN Ha
FTP-cepBepe xypHana. C ee nomoLubio
MOXHO MNpPOrpaMMnpoBaTb BCE MUKPO-
KOHTpoOnepsl cepuu AT89 ¢ napannens-
HBIM  UHTEpdEricomM, B TOM uuche
AT89C4051, AT89C55, AT89S51,
AT89S52, AT89S53, "He OXBaueHHbie"
(PUPMEHHLIM MNaKeToM.

MNporpamma aBTOMaTUYeCKU onpege-
NFEeT TUN YCTaHOB/IEHHOIO B OfHY U3 Na-
Hener MUKPOKOHTPOMIEPa, aHanuaupysi
LJst 3TOro ero cUrHaTypy — fiBa unu tpu
6aliTa, crieuvanbHO 3arMCaHHble B MO-
crosiHHOU namsaTu. lMepeuenb curHartyp
MUKPOKOHTPO/IEpOB cemeicTBa AT89
npvBegeH B Tabnuue. Ecnu Bce 6Gaitol
curHatypel paBhbl OFFH, oTtcytctByer
B MaHes AN HEUCNPaBEH MUKPOKOHT-
ponnep, a BO3MOXHO — HE BK/IOHEHO M-
TaHve nporpammaropa.

Anroputm nporpaMMmMpoBaHUs U nepe-
YeHb KJ1aBULL, C MOMOLLBIO KOTOPLIX ynpas-
NIAI0T NpoLeccoM, OcTaB/ieHbl 6e3 name-
HeHuvsi. PexomeHgyemas onepauvioHHas
cpega — MS DOS. Nonb3osatensim
Wwindows criegyeT 3anyckarb nporpammy,
NpeaBapuTeNibHO Nepe3arpy3viB KOMIbIo-
Tep B pexume MS DOS vnu yctaHOBUTL

Takol pexum B CBOMCTBax ¢aiina. MHave
NPOrpaMMm1poOBaHVE MUKPOCXeEM NMPUOET-
CS1 MOBTOPSITL MO TPU-4ETHIPE pa3a nof-
pag, Noka He NpekparaTes coobuueHus 06
owwmbkax BepudukaLvu.

Becb npouecc nporpammupoBaHvis 3a-
HUMaeT He 6onee OOHOU-ABYX MUHYT,
a cobcTBerHO 3arpyska FLASH-namstu —
makcumym 10...15 ¢. KomaHgbl, Crnvcok
KOTOPbIX BLIBEAEH HA 3KpaH MOHUTOPA,
No4aloT, Haxumas knaeuy ¢ Gyksamu na-
TuHCcKoro andasuta. Peructp (BepxHuii
WM HUXKHUIA) HE MEET 3HaueHUA.

BaliTbi curHarTypbl
Mukpocxema (Hex)
1 2 3
ATB9C1051 1E 11 Her
AT89C1051U 1E 12 Het
AT89C2051 1E 21 Het
ATB9C2051x2 1E 22 Het
ATB9C4051 1E 41 Het
AT89C51 1E 51 FF
ATB9CH1-xxxx-5 1E 51 05
AT89LV51 1E 61 FF
AT89C52 1E 52 FF
AT8IC52-xxxx-5 1E 52 05
AT89LV52 1E 62 FF
AT89853 1E 53 Het
AT89LS53 1E 63 Het
AT89C55 1E 55 FF
ATBICH5-xxxx-5 1E 55 05
AT89LV55 1E 65 FF
AT8988252 1E 72 Het
AT89LS8252 1E 82 Het

Mimsi geovvHoro ¢raiina, paHHbIe U3 KO-
TOPOro AOMHKHLI BbITb 3arpy>XeHsbl B NaMsATb
MUKPOKOHTPOJUIEPa, BBOAST MNOCe nopa-
un komaHghbl "Ytenune ¢aina”. Copepxu-
MOe 3TOI NamsiTu MOXHO NpeaBapuTeib-
HO NPOSUTATL M COXPaHUTL B aHAN0r MHHOM
¢danine (komanga "3arvice B ¢ainn”).
Mpu cBEpke COAEPXMMOro NamsaTn ¢ AaH-
HbeiMu U3 ¢aiina (komaHpa "Ceepka ¢ ¢ai-
NIOM™) BO3MOXHO NOSIBNIEHVE Ha 3KpaHe
co06LLeHUIA, MOAOBHBIX TAaKOMY:

B siuenke FLASH 039A = FF ?! 6B

3710 03HauaeT, uTo B Auelike FLASH-na-
MATU (NamATU NporpamMmm} MUKPOKOHTPOJ-
nepa no agpecy 39AH 3anucan kog OFFH
BmecTo 6BH, ykazaHHOro B ¢aiine.

3AMEHA CTABUJIU3ATOPA DA2

Mpu NUTaHUKU OT ManoMOLLHOIO CeTe-
BOrO ajarnrepa U MOHUXEHHOM CETEBOM
HaNPSXXEHUU Ha NporpaMmaTop MOXET
nocTtynare Bcero 12...13 B. Ans ctabunu-
3aropa DA1 Ttakaa cutyauus 6naronpuar-
Ha (Ha HeM paccerBaeTcs MEeHbLLaA MOLL-
HOCTb). A BOT ctabunusatop DA2 moxeT
BLINTU U3 paboyero pexuma, B peaysbra-
Te 4Yero HarnpsikeHue, rnogaBaeMoe Ha
nporpamMmMupyemelii MUKPOKOHTPOJIEp,
ynagetr Hwke gonyctumbix 11,5 B. Onbim
NoKasbiBaeT, 4TO MUKpocxembl GUPMBbI
Atmel ycnewHo nporpamMmmMunpyioTcs U npu
10,5 B. OgHako rapaHTupoBarb 3TOro
HEenb3s.
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Ecnu npvmeHute B cTabunusartope
mukpocxemy KP1184EH2 vinn ee npoto-
Tun  LP2951CL ¢upmuo  National
Semiconductor (umeeTtcs Ha MHOMMX Ma-
TEPUHCKKX MiaTax KOMIMbIOTEPOB), MOXHO
06UTLCH HaaEexHOoU paboTe:r Nporpamma-
TOpa NpU YMEHbLUIEHUW HANPSXEHUs nuTa-
Hus oo 11,8 B.

Crabunusatop cobupaioT no cxeme,
n306paxeHHoON Ha puc. 3, 1 Nnoakoya-
10T K NOKa3aHHbIM Ha puc. 1 Todkam A, b
v B. Mukpocxema DA2, Tpanavctop VT2,
pe3uctopusl R18—R21 wn koHgeHcaTop
C14 v3 nporpammartopa A0/KHbl ObiTb
VICKNIOYEHbI.

LOvogp VD1 (cm. puc. 3) npy BLICOKOM
NIOrYeCKOM YPOBHE B TOuKE A 3aKpbIT,
v BbIXOAHOE HanpsixeHve 50,03 B 3apaet
NPEeUU3UOHHbI AenuTeNb HarnpsiXkeHWs,
HaxXOOsLLMICA BHYTPU MUKpOcxembr DAT.
MNpu HU3KOM ypOBHE B TOuke A guof OT-
KpbiT, pe3vctopebl R1 1 R2 WwWyHTUpYtoT 04-
HO U3 riey BHYTpeHHero genvrens. Bu-
XOQHOE HarnpsixeHue BoO3pacTaetr [0
12 B (ero perynvpytoT nogcTpoeyHbIM pe-
3uctopom R2). Kongencatop C1 nopaens-
eT BuIBpOChi HanpsixkxeHUsa NMpu nepexopn-
HbIX Npoueccax. Ero emkocTs (aHanormiHo
koHgeHcaTopy C14 Ha puc. 1) He porkHa
6bITb CNULLKOM GOJTBLLION.

Muikpocxema KP1184EH2 nmeeT BHY-
TPEHHWIA AETEKTOP NMOHUXEHUS BEIXOAHO-
ro HanpsikeHusi, KOTopblit cpabaTtbiBaeT
npu ero ymexslleHn 6onee vem Ha S %
OT YyCTaHOB/IEHHOI 0 3HaveHus. B pe3ynb-
TaTte OTKpbiBaeTcsi TpaH3ucTtop VT1
v Bkmouaetcs ceetoguon HL1. Harpy-
304Hasi cnocobHOCTb BLIXOAA HEBENVKE,
no3ToMy HoMuHan peaucropa R4 ymeHb-
WwaTb Henb3as.

Ecnv  mukpocxemy  KP1184EH2
(LP2951CL) npvobpecTu He yaanocs,
crabunuzatop Ha Mukpocxeme DA2
(c™m. puc. 1) MOXHO 3amMEeHUTb Y3JiOM,
cxema KOTOpOro rnokasaHa Ha puc. 4.
MuHuMansHOe NageHue HanpsaxeHUs Ha



Hem cocrasut 0,15...0,2 B npy Toke Ha-
rpyaku 20 mA, KORNeKTOpHBIN TOK TPaH-
aucropa VT4 npu yKalaHHOM Ha Cxeme
HoMuHane peaucropa R5 He moxeT
npeeucuTe SC MA, YTO NO3BONAET He
yCTaHaBnauBaTL ITOT TPAH3UCTOR HA
TeNNooTeOA,.

MNpy HU3KOM ROTUYECKOM YPOBHE
B TOUKE A TPaH3aNCTOP VT1 OTKPHT W Bbi-
X0AHO® HanpaxeHue crabmnusaropa —
12 B {perynupyioT nogacTpoeyHbiM pe3uc-
Topom R1). MNpu BLICOKOM ypOBHE U 3a-
KPBITOM TPAH3WCTOPE OHO YMEHBLLUUTCA
80 5 B. Peanctopu R7 n R8 gonxHuo
UMETb NPeAeNbHOE OTKAOHEHWUE OT HOMU-

VT4 KT8166 B
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f k226
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Puc. 4]

Hana He 6onee 1 % uny OkiTh NoAoOpaHbl
C TakoOW TOYHOCTbK. MuKpocxemy
KP142EH19 MOXHO 3aMEHUTb UMMNOopPT-
HBIM aHanorom TLA31CLR

SHUTEPATYPA

1. Using a Personal Computer to Program
the ATBSC51/C52/1.V51/1.Vv52/C1051/C2051. —
<http://www.atmel.com/atmel/acrobat/
doc0285.pdf>.

2. AT89 Series Programmer interface —
<ftp://www.atmel.com/pub/atmel/
apcpgm.exe>.

3. Promnk C. 3ameHa MUKPOCXeM B Gup-
MEHHOM nporpammarope. — Pagmommp. Baw
KoMmnelaTeP, 2003, Ne 5, c. 32—34.

Pegakrop — A fonrvii, rpadwia — A. Bonrwit,
CKOWMLIOT — RBTOPA

. OF penaxims. YnoMaHyTHE B CTETLE po»
; (PEMMS! i YEDTENGE NENarHoi# nnats npo-
| FPAMMETORA HaXOAARTC Na wawemM FTP-Cep-
'sepe no agpecy <Fp:fip.radio.ru/pub/
R004/02/at89.2ip>.

PAAMOAETASIU — MONTON

Komnnekrauma  npeanpUATHIA.
OnToBBIE NOCTABKWU UMIMOPTHBIX PAAMO-
Aetaneii no karanory: www.dart.ru.

Mpubopb GEFRAN, koHgeHcaTopk
WIMA, auogm DC Components, vm-
NOPTHHIE CBETOAWUOALI, PE3UCTOPHI,
KOHAEHCATORE! W pasbeMbl, GypHUTYpa
ANA SREKTPOHHBIX YCTPOUCTB.

Ten./daxc: (095) 963-6625. Onro-
Bbil oTaen: alex@dart.ru.

PoaHuua: 125040, Mockea, a/fq 36.
sales@dart.ru.

MporpammMmupoBaHue
coBpemeHHbIX PIC16, PIC12

Ha PonyProg
A. CH308B, r. UBaroBo

Kak nasecrtro, nporpammarop PonyProg npegHassavex ansg npo-
FPaMMupPOBanNs OrpPaHNYeHHOro YACNAa THIOB MUKDOKOHTPONNEPOR
PiCmicro ¢upmsr Microchip (PIC12C50x, PIC16F8x, PIC16F87x).
OQHaKO C ero noOMOLWbIO MOXHO 33anporpamMmMupoBarb u gpyrve,
B TOM SHCHe ¥ HOBbie MHKPOKOHTpoaneps: cepnit PIC12, PIC16.
O TOM, KaK 370 CHenarTh, paccKkasbiBaeTCHA B CTATbE.

Horve pagvoroburenn CTPOAT

CBOUW KOHCTPyKuuU Ha 0ase nony-
nApHoro PIC-koHTponnepa PIC16F84
{PIC16FB4A). OpHako BpeMA He CTOMT Ha
MEeCTe, U HOMEHKNarTypa BhINYCKaeMBIX
MUKkpokoHTponnepoe (MK} PICmicro no-
CTOAHHO pacwupfeTca. MoaBunUChL HO-
Bble, Gonee coepepweHHbie MK cepwif
PIC16F 7] PIC12F {Hanpumep,
PIC12F629, PIC12F675, PICI1E6F628,
PIC16F630, PIC16F676). OHU coaepxar
xomMnapatop, cnocobHuii paborars
C BXOAHBIM HanpaxXeHnem, 6auakmm K Hy-
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moe, 4yTto NpW OAHONONAPHOM NnATaHuu
BECbMA 3aMaH4YUBO. BKICueHHLI B ux
cocras 10-6utHui AL nmeeT ToyHOCTL
He XyXe, YeM CneLnanM3npoBaHHBIe M-
KPOCXeMbl, YTO, Hapagy ¢ GoRbLIMMK
BO3MOXHOCTSMU No 0B6paboTke U oTo6-
paxeHunio uHdopMaumK, NOIBONAET CO-
30aBaTb YHUKARBHME YCTPOWUCTBA € MMW-
HUMANbHbIM YUCROM BHELUHUX SNemMeH-
T0B. HoBnie MK umesor namatb 6onbwero
obveMa, AONORHUTeNbHLIE Talmeph,
yHUWBEpPCanbHblil NOPT CBA3W U Apyrue
YCOBEPLWEHCTBOBAHUA. [pU 9TOM ux CTO-
UMOCTb  3HAYUTERBHO HUXE, HeMm
PIC16F84, a FLASH PIC16F630 aeweene
PIC16C505 (06a B 14-BHBOAHBIX KOPNY-
cax}). OpraHuzauma namatm PIC12Fxxx
Takan xe, kak y PIC16F84 (ogHa cTpaHu-
U.a), YTO NO3BONAET RErKo gaanTUpoBaTh
nporpamMmbl, He Tpebyiowue npumeHe-
HuA MK B MHOTOBBLIBOAHBIX KOpMyCaXx.
Ecnu Bb pewumnnucb UCNONb30BaThL
B CBOUX KOHCTPYKUUAX HOBHE MK,
TO MPeXAe YeM UX U3yHaTb ¥ NUCATL NPO-
rpamMmel, noaymawre, Ha Yem wvx npo-
rpammMuposartb. Mpuobpererne ¢up-
MEHHOMo NPOrpaMmMaTopa NpU ero cTom-
MOCTH, CONOCTaBUMON CO CTOMMOCTHIO
cucTemMHoro 6noka koMnbKTepa, AN pa-
anomobutensii nouTy HepeanbHo. Ogna-
KO MHOrME U3 HUx cobpanu nporpamMma-

Top PONYPROG [1]. Paabepemca, kak
MOXHO MCNORL30BATL ero ARA NPOrpam-
MUPOBaHWA HOBEIX MK,

Bce MK nporpaMMUpyIoT Mo Tpexnpo-
BOAHOR wuHe. [nA NporpamMmMupoBaHUA
HeoOxoaMMH cUrHany U, (nepesoa B pe-
UM NporpamMmmupoBanun}, CLK (cuHxpo-
HU3auus) u DAT (paHHue}.

Mobutenu, He wmesclume nporpam-
MaTtopa, MOryT BOCMONb30BaTbCA MpO-
CTEeMWWM YCTPONCTBOM, coOBpaHHbiM NO
cxeme Ha puc. 1. Ero nogkriouwaor
x COM noprty MK, ana nuranua MK wc-
NoNb3YIOT OTAENbHBIN UCTONHUK € Bbi-
XOAHBEIM HanpaxeHuem S B. B "HacTpoii-
xe 000pYAOBaHUA™ yKasHBAKT TN NPO-
rpammatopa — JDOM APl Bueoaw noa-
KTOHAIOT B COOTBETCTBUM C Tabnuue.
MporpaMmMuUpoBaHMe MOXHO NPOU3BEC-
TU HENOCPEACTBEHHO B FOTOBOM YCTROM-
CcTBE, UCMONbAYA ero UCTONHUK NUTAHWA
{(HEOGX0AUMO NULLL YCTPAHUTL WYHTU-
POBAHUE BHBOAOE NPOrPaMMMPOBAHUA
MK snemeHTamu wsgenus}. Hanpaxe-
HWe NUTAHUA NPU NPOrpaMMUPOBaHUU
BOMKHO BT B Npegenax 4,5...5,5 B (npyn
HeoGxoAauUMOCTY noabupaot crabwuan-
TpOH YD1}

MUKpPOKOH- Homep BuiBOgA

Tponnep (U, [ CLK [ DAT [ +5B | GND
PIC12F629,| 4 6 7 1 8
PIC12F675
PIC16F630,| 4
PIC16F676
PIC16F627,| 4 12 13 14 5
PIC16F628.
PIC16F84,
PIC1BF84A

12 13 1 14

N3 Tabnuubl BUAHO, YTO HasHa4YeHue
WCMOAbL3YEMbIX NPY NPOrPaMMUpoBaHUN
euisopnos PIC16F84 1 PIC16F628 oauna-
KOBO, NOSTOMY WX MOXHO NPOrpaMMupo-
BaTb B OAHOI PO3ETKE NPOrpamMmMaropa.
AnA apyrux MUKPOCXem nNpugeTca ycra-
HOBUTL AONONHUTERbLHHE PO3ETKM, Noa~
KNIYEeHHBIe K ananTepy B COOTBETCTBUM
¢ tabnuueir. Bonee noapobHyic nHgop-
MauunIo 0 PIC-KOHTPONREPAX MOXHO Hal-
TU Ha canre [2].

JanvHeiwwue NOACHEHUA AaHb Ha
npumepe PIC16FE28, Tak xak OH He Tpe-
6yeT annaparHoil AopaboTkn nporpam-
maropa PonyProg n 6onee Apyrvx A0CTy-
NEH B MarasvuHax.

Kak ormesanoch, Bce MK PICmicro
NPOrPaMMURYIOTCA MO TPEM NPOBOAAM
(TouHee no apym). MpPOTOKOR (KOMaHARL)
NPOrpaMMUPOBAHUA TOXE OAUHAKOBLIN,
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MUKPOMNPOLECCOPHAA TEXHUKA

E-mail: chip@radio.ru
Ten. 207-89-00

PADNO N2 2, 2004

NamaTe nporpamMmM HAYMHAETCH C aapeca

. 0000, a 3akaHYMBaETCA B 3aBUCUMOCTI

OT ee 06beMA B KOHKPETHOM TUNE MUK-
pPOCxXemMul. ATO 03HavaeT, Y7o, Bubpas 13
cnucka PonyProg noaxoaswuii no aromy
napamerpy MK, MOXHO 3anucaTb HyX-
HYIC nporpammy. B Hawewm cnywae noa-
xoamy PIC16F871. Cnepyer y4uTHIBATS,
HTO B HWXHOW CTpOke OkHa PonyProg
ykasan oObem namaTh 8 Bairrax, a B Tex-
HU4yecknx xapakrepucTukax MK obbiuHo
npuBoAMTCA Yncno cnoe (14 6uT), NHb-
MU CIIOBaAMKW, NPOrPAMMaTOp MOKA3LIBa-
eT Gonbwmii obwem. ¥ PICI16F871
n PIC16F628 o6vem namatw — 2048
cnos. JONOAHUTENbHO 3TO MOXHO MNpo-
sepuTh B8 davine .lkr cooTBETCTBYIOLLErD
MK (HaxoawTca B nanke YyCTaHOBKW
MPLAB), npouuTaB €ro ¢ nNoMOLLEK
CTaHZapTHOU nporpaMmul "BaokHoT”,
Aapec NaMaTV NPOrpamMM YKasaH Tak:
CODEPAGE NAME=vectors

START=0x0 END=0x4

PROTECTED (nepeHoctl YCAOBHBIE)

CODEPAGE NAME=page

START=0x5 END=0x7FF {nepeHoc
YCAOBHLIA)

Ha naHHOM 3Tane yXe MOXHO RONpo-
6o8aTb 3aNMCcarb MHGOPMALMIID B NAaMATL
nporpaMm. Ans sToro nopoiaer niobon
HEX-¢aiin pasmepom He Gonee 2048
choB. 3anycTuB 0BCNYXMBAICILYIC NpO-
rpammy, nNpuCcoeavHWTE YCTPOKWCTBRO
K NOPTY KOMMLIOTEpPA, BCTasbTe MK 8 CO-
OTBETCTBYIOLLYIO PO3ETKY, 33TOM BKAIG-
4uTe NMTaHre nporpammaropa, Beilbepu-

[
r&bﬂl‘ 2. m l ::_EN:,’i,[, -
Puc. 2

1e 8 MeHI» PIC16F871, 3arpy3uTe Bbi-
Gpannuitin HEX-daiin U HaXMuTe KHOMKY
"3anucars namars nporpavm (FLASH)™.
floneuTCcR coobueHue 0b owmnbke, n3Be-
waicwee o npotnemax ¢ MK n cogepxa-
wee Tpu KHomnkv (pwuc. 2): "Abort™ (npe-
peate), "Retry" (nosTopwurb), “lgnore”
{wrHoprpoBaTsL). Haxmuve NOCNeaHIcKo
("lgnore”), » HayHeTcs Npouecc npo-
rpamMMuposanua. No ero 3aseplueHuy
AOMKHO NOABMTLCA CoobiueHue 06 yc-
newHon 3anvcu. Ecnu nporpammarop
sugan "Ownbky 3anucu”™, NposepsTe COo-
AepXUMOe NaMATW NporpamMM, cHuTae
€ro cOOTBeTCTBYIOWel koManaon. Hanu-
yne owuboKk CBURETENBLCTBYET O TOM,
47O, BO3MOXHO, NporpamMmaTop pabora-
€T CAMWKOM OLICTPO (Takoe CNy4aercs,
ecnn Ha koMNelTepe ycravoeneHa OC
WINDOWS XP; ¢ WINDOWS 98 nporpam-
mMa paboraeT MeAneHHee U nuwer Ha-
aexHee). MpuanHoit MoryT OuiTh Takxe
nomexn (Npu CAMWKOM ANNHHBX Coeau-
HUTEABHBIX NPOBOMAX), 8 B PEAKMX CAY-
HaAx — U BHTUBUPYCHBIE U Apyrue GHOHO-
Bble NporpammMul, Ecam xe 3anuch orcyT-
CTBYET MOJIHOCTBIC, TO HeUCNpasHa an-
napaTHas 4acTh NPorpaMMaTopa U1 He-
BEPHO HACTPOEHa NpOrpaMma (B MeHIO).

Creayouin, caMulil BaXHLIN 3ran —
3anuch cnosa kondurypauuu. Ero agpec
TaKkxe MOXHO nocmorpere B daline .Ikr
coorsercreyowero MK. Crpoka 8 ¢avine
BLIMMAAUT TaK:

CODEPAGE NAME-=.config
START=0x2007 END=0x2007
PROTECTED (nepeHoCH YCROBHLIE),

Cnoso kordurypaumm pacnonaraercs
no appecy 0x2007. B Hawem cnywae
PIC16F871 n PIC16F628 wmeor aapeca
2007, 7. €. NOAXOBAT AN NOAMEHH {Cne-
Ayer OTMEeTNTL, YTO CNOBO KOHPMrypauun
y Bcex PIC16 n PIC12F pacnonoxeHo
WMEHHO NO 3TOMY aapecy). YCTaHaBAn-
BaTb BUTH KOHOMIypauuy HeNoCpeacT-
B€HHO B NPOrPaMMAaTOPe HEXENATENLHO,
TaK KaK WX 0G03HaYeHUe Ha NaHenu Npo-
rpammaropa ana PIC16F628 n PIC16F871
Pa3HOE W BOAMOXHB OLKBKY, a8 HeKOTO-
puie GUTH 3aTEeHEeHBl U He MOFYT ObiTb YC-
TaHOBNEHB! HANPAMYID. 3anucare KOHpN-
rypaunic MK nyywe npwu cocrasneHvn
nporpammes. Ans MPLAB 3T CTpOKkv MO-
ryT BOIMSAETH NPUMEPHO Tak:

include <p16f628.inc>
list p=161628
__config H'0242’

3HayeHune ‘0242’ cocTasnnerca B Co-
OTBETCTBUN C HA3HAYEHUEM Kaxaoro Ou-
T2 B CNoBe KOHpUrypauuv n B Baluem
KOHKPETHOM CNyyae MOXeT BuiTb Apy-
rum. NMoapoBHoe onncaHwe BCex GuT
MOXHO HanTu Ha caure [2]).

CokpalueHHulie 0603HaueHna BUT KOH-
durypauun cogepxarca 8 davine INC
cooteercTeyuwero MK B nanke ycra-
HOBKM MPLAB. flpumepHnii na:

_BODEN_ON EQU H’3FFF’
"BODEN_OFF EQU H’3FBF
“CP_ALL EQU H'O3FF"
CP_75 EQU H17FF
“CP 50 EQU H'2BFF’
“CP OFF EQU H'3FFF
“DATA_CP_ON EQU H'SEFF
“DATA_CP_OFF EQU H’3FFF’
“PWRTE_OFF EQU H'SFFF
“PWRTE_ON EQU H'3FF7’
WDT_ON EQU H'3FFF
“WDT OFF EQU H'3FFB’
“LVP.ON EQU H’3FFF
“LVP OFF EQU H'3F7F
“MCLRE_ON EQU H'3FFF
"MCLRE_OFF EQU H’3FDF
_ER_OSC_CLKOUT EQU H’SFFF
“ER"OSC_NOCLKOUT EQU H'SFFE’
TINTRC_OSC_CLKOUT EQU H'3FFD'
_INTRC OSC_NOCLKOUT EQU H'3FFC’
“EXTCLK_OSC EQU H’3FEF
_LP_OSC EQU H'SFEC'
“XT_0SC EQU H’'3FED'
_HS_0SC EQU H'SFEE’

C vcnone308aHueM 311X 0G03HaqeHN
CTPOKa 3aNUc MOXET BHIITIARETb TAK:

__config _CP_ALL & _WDT_OFF &
_BODEN_ON & _PWRTE_ON & _HS_OSC
& _LVP_OFF ; (nepeHOChI yCROBHBIE).

Takum 06pa3cM Bl CMOXETe Hanu-
caTb cnoso koHdurypauum ans nwéoro
MK, wncnonsaya ero daiin .INC. 3to
yaobHo npu aganvayuu roToeoit npo-
rpamMmMbl, Hanpumep, B CNy4Yae 3ameHul
PIC16F627 Gonee OOLWeBHIM
PIC16F627A. MNpwn BKAKYEHUN KOHDUIY-
paumu B TEKCT NporpamMMel oHa BoiAaer
8 HEX-daiin, ycraHOBATCA W 3aTE€HEHHBIe
6ursl, MNocne TOro kak Bu BBEAU B NpO-
rpaMMaTop CNoBO KOHPUIrypauuu, cHu-
vas HEX-gavin coaepxauweri ero npo-
rpaMmMmebl, 3anNUCL BHINONHAETCA COLIYHLIM
00pa3oM, BBOAOM COOTBETCTBYICLLEN KO-
MaHAB. AHZNOMMYHO €ro MOXHO U CYU-
Tarb U3 MK. Y6egurecs, 4ro koHpUrypa-
LMA 3aNUcaHa, MOXHO NMB0O OYVUCTUB NO-

CNe 3anucy NaHenb NPOTPaMMHPOBARHUS
kOHUrypauuu nporpaMmMaTopa, a 3arem
cuuras koHPurypauuwo va MK, nubo cun-
TaB NamsATb NPOrpaMM K3 3aLUULUEHHON
OT CHUTHIBARHUA MMKPOCXEMBI: A0 3anUcH
kOHbUrypauuu oHa uyvraercs, a nocne
3aNUCK — HET (€CNN YCTAaHOBAEHA 3ally-
¥a), NpU 3TOM KOHGMUIYPauUa YMTaeTCA
W B 32WULLEHHON MMKPOCXEME.

YcTtaHasnuears 6uTel 3aumTel Ge3
0cofoli HeDOXOAMMOCTU HE PEKOMeHAY-
erca. eno B8 TOM, 4TO HekoTopbie MK
VMEIOT OTAUHAIWMECA KOMaHAL CTupa-
HURA, U Bbl HE CMOXETE UX NEepenporpam-
MUPOBATH, TaK KaK Ha PonyProg Oure 3a-
UWMTH HE COTPYTCA, OAHAKO NpK 3anucu
B HE3AWMILEHHYIC MUKPOCXEMY NOBOPX
MMEICLLENCH 8 HeM "NpownBKn” 3anNUcel-
BaeMblil KOA COTPET NPEeALIAYLLYID WUH-
dopmauni v HeOHxoAUMOCTH B CTUpa-
HUW HE BO3HUKHET. Bnpoyem, aTo He oT-
Hocurcna k PIC16F627, PIC16F628, uH-
$OpMaLVKD B HUX MOXHO 3aumiuaTts 6e3
onaceHuit,

3anuce paHHbx B EEPROM npowsso-
BuTCs 0BbINHBIM CNOCOBOM, TaK Kak AaH-
Hule B MK PIC16F u PIC12F paaMewyaior-
ca ¢ appeca 2100h, NMocmoTpers 370
MOXHO Takxe 8 daline .kr. ipuMepHBIn
BUWA CTPOKU:

CODEPAGE NAME=eedata
START=0x2100 END=0x217F
PROTECTED (nepeHochl yCNOBHHE).

PasHoe y PIC-koHTROANEPOB — AULUbL
OKOHYaHue obnacru AaHHBIX (U3-3a pas-
Horo ofwvema): y PIC16F628 — 128,
y PIC16F871 — 64 Haiir, HO ecnu Heob-
Xx0guMbIY Bam ans paBorm o6bem He
npesuiwaer obvema EEPROM suifpaH-
HOi1 MUKPOCXEMbI NOAMEHH
{y PIC16F871 — 64 0aiiT), TO MOXHO
MNPOrpaMMHUpOBaTh, HE NEPEKAIcHas TUNa
MK B Memo: wu3bHTONMHAA nNamars
PIC16F628 npocro He Gyaer ncnoneso-
BaHa. Ecnu HeoBxoAMMO 3aNucate Gone-
wuii cbbem, TO cnepyer B MEHIC MNpo-
rpammaropa 3ameHnts Tun MK umelc-
WM aHanoruuHbii ¢ PIC16F628 ofbvem
namMaTy (B Hawem cayyae — 370
PIC16F874 ¢ EEPROM 128 6aitr) u npo-
u3secTy 3anuce OOBIMHBIM CROCOBOM
3ameHsaTb TR MK 8 MEHIC MOXHO Ha NG~
6om 2T2Ne NPOrpPaMMUPOBRHNA.

Cneayer OTMETUTB, 4YTO  XOTHA
PIC16F874 nmMeer namaTth NporpaMm
B pea pasa 6onbwwnii, yem PIC16F628,
3anucaTte MHGOPMALMKD B HEE MOXHO,
ycraHosue B8 MeHio PIC16F874 n paxe
PIC16F877 (16K), ogHako npwn npoBepke
3aNMcK NPorpaMMarop ebipacT coobile-
Hue 06 owubke, Oeno B TOM, 4TO NpwM
CHUTBIBAHNU HepeanuaoBaHHON
8 PIC16F628 yactn namatn MK Bbiaacr
wHOPMAUUIG, 3ANUCAHHYIC B HMXHUX
aapecax (crapwmue 6uTel aapeca WrHo-
PUPYIOTCA), T. €. NaMATL nporpamm Gy-
ner cuutada asaxam (8 PICI6F877 —
yerelpe pasa). WHbeiMu CNIOBaMU, 370 He
owmnbka B NporpamMmMe, a NOBTOPHOE CYK-
THIBAHUE NAMATH, NMPOrPaMMa 3anucHIBa-~
8TCA HOPMANBbHO.

JIMTEPATYPA
1. Bonrnid A. Paspaborka v 0TnaaKa ycr-
poicTe Ha MK. — Paawo, 2001, Ne B, ¢, 24—26;
Ne 7,c. 18—21.
2. <www.microchip.ru>.
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feHepaTOp BUAEeocurHana

Ha PIC-koHTpONnepe
10. JILICEHKOB, r. Kpamaropck foneyioif o6n., Yxpanna

a npakTuke Hepeako OGoeaer, 4TO

HaAo OTPEMOHTUPOBATL, NPOBEPUTL
nnmn HacrTponte VGA MOHMTOP, a nepco-
HanNLHOro KOMNLIoTEpa Het. B Takom cny-
Hae NpurogMrcs HeCnoXHblM reHeparop
VGA BMgeocwrHana Ha MUKPOKOHTRON-
nepe PIC16F84 wnw PIC16C84. Cxema
ycrpoiicTBa  paspaboraHa  3pukom
LWnendepom {Eric Schlaepfer) n wmpoko

" DD1 FIC16F84
g +5 B~ CLR|MCU
: ©11000 ] e
2 e
(7 __{ GND
2 10— [3R110K -
872 - 5] RB1

13 12| RB3
g lha = RB4

za1 16

E amry M| Soca
x

pacnpocrpadeHa B MurepHerte. K coxa-
nexHnio, B Her ectb ownbka {HenpaBwvnb-
HO YKa3aH HOMEp BLIBOAA NMTAHWA MWK-

poKOHTpOANepa), a npunaraemMas
‘npownBka” npeaHaslHa4veHa ans
CGA/MDA MOHUTOPOB M ¢ VGA
MoHuTopamn He paboraer. MNpen-
Narail UCnNpagneHHyYo cxemy (cMm,
PUCYHOK) n Nporpammy (Koast
"npowvekn” NpMeeneHy B Tabnn-
ue), ananTUpoBaHHYIo AnAa VGA pe-
»mma 640%480, 60 My, UcxogHbmn
TEKCT NPOrPFaMMbl MOXHO Han T Ha
canite <http://www.hardw.net/
russlan/vga-test. ph#vid-pic>
u ftp-cepeepe penakuum (fp://
ftp.radio.ru/pub/2004/02/
genVGA.zip).

MyTar YCTPOMCTBO MOXHO OT
N0BOro UCTOYHNKA HANPAXEHNEM
4,5...5 B, B TOM wucne u ot Hara-
pen w3 Tpex ranbBaHUNEeCKUX
anemMeHToB nnm yetmpex Ni-Cd
AKKYMYNATOPOB.

Mpn patote OBUXOK nepe-
MEHHOro peauctopa R1 ycraHag-
AMBAIOT B KpanHee nesoe nono-
XEeHWe U BKIOYAI0T NUTaHne BHa-~
Yane MoOHWUTOpa, a 3aTeM reHe-
patopa. MeaneHHo yMeHLwaa

COMNPOTYBIIEHNE BEBEASHHOMN 4aCTh pean-
cTOpa, AOGMBAOTCA NOABAGHWA Ha 3Kpa-
He KpynHoW Haanwewn “TEST . Ycrawae-

:020000002028B6
:100040000601831686018312061606120000000040
+1000500000000000000006168610D0308C008D00D5
:100060000F3090009100920093005400950096004C
:100070008610000000003421342100000000000040
$100080000611000086158C0R302800008610861417
$100090000614061486148614861086148614861494
+11000A00006140861486108610861486148614861488
:1000B0000610061406140861486148614861086107C
:1000C0000861100008615900B4628000086108610C9
$£1000D0008610061406108610861086148610861068
:100020008610086100610861486108610861086105¢C
s1000F0000861006100610061486108610861086104¢C
:10010000861100000615910B662800008610861067
:100110000610861486100610061006148610861027
:100120008610806108610061486108610861086101B
:10013000861008610061008614861086108610861008
+10014000861100008615920P062800008610861006
:100150000861086146610861080610861486148614DF
:1001600006148614861006140610061086108610D3
:1001700086100610861086146610861086108610CB
$10018000861100000615930BR628000006108610A5
:1001500086108614861086100610061486108610A7
£+1001A00006108610061006148610861066100610SB
:1001B000061086108610861406100610861086106B
:11001C000861100008615940B¢62800000610061044
+1001DP0008610861486108610861006146610861067
:10012000061086100610861406108610861086105P
t1001P0008610861006108614861080610661006104B
+10020000861100008615950BR62800008610861082
:110021000861006148610861086100614861466141E
:100220008614061486100610861406148614861406
:10023000861086208610861406108610861086100A
:10024000861200008615960B062900008610000016
+10025000000034213421000000000000861100005D
:1002600086158D0B262925200000000000000000BF
:10602700000000000080080

+02400B00P13F80

:100000001FPF

NUBATL BONLLUYIO APKOCTE N30BPaXKEHNA
HE PEKOMEHAYETCS.

Penaxropn — B. ®ponce, rpagura — B. Oponos

My3biKanbHbIA 3BOHOK

Ha 120 menogumn

M. BENELKUA, r. Yda

a CrpaHnuax XYpPHanoB MOXHO

BCTPETUTE MHOTO CX8M M ONMCAHNIA
MY3bIKanbHBIX 3BOHKOB, HO BCE OHW MMEIoT
OfMH HEAOCTATOK — YMCAO MENOAMIA Or-
paHnseHo {He Gomee 16), NO3TOMY OHW
AOBROABHO BHICTPO 3aNOMMHAIOTCA 1 HAAo-
epawot. pegnaraeMoe ycTpoucTeo Cno-
COBHO cuUHTeanpoBars go 120 menoawii,
KOTOPLI® BOCMPOWM3BROAATCHA NOCNegoRa-
TEABHO ¢ KAXABM CNeayoLtmMM HaXATUEM
3BOHKOBOIN KHONKM.

NpyHUMNManNEHan cxema IBOHKA N306-
PAXEeHa Ha PUCYHKE. Ero ocHOBa — MWK~
pokoHTponnep AT90S8515-8Pt dupme
ATMEL. lMpn Haxatum Ha 3BOHKOBYIO
KHONKY SB1 BKNO4aeTCA NUTaHWe yCTRoM-
C€TR4, HavmHaeT paborare nporpamMma, 3a-
NMCaHHaa B NaMATb MUKPOKOHTPONNepa,
v Ha eeiroae 39 (PAD) nosenseTca Hanps-
xeHne nor. 1. B peaynerare oTkpoiBaerca
TpaHauctop VT1, cpabareigaer pene K1
N cBOMMK KoHTakTamu K1.1 Gnokmpyer
KHOMKY 3BOHKA.

Ana dopmmposanma koneGavnin 34
MCNONL3YETCA TalMep MUKPOKOHTpoNNe-
Pa 1 pexum ero patoTel HA Nepekioye-
HWe BHeWHero Beieoga PD5 (AnA nonyve-
HWS1 HY)XHOI 3BYKOBOI 4acTOThl YACTOTY
paboTel TaliMepa HYXHO YMHOXWUTB Ha
Aea). CurHan, CHUMaeMuIf ¢ 3TOro BHIBO-

CMBHAETCA HU3KMM WM PENE PaspbiBaer
Uent NUTaHnA A0 CReayIoWero Haxatvs
Ha KHonky SB1.

Menogun Ana 3BOHKA B3ATH M3 NPO-
rpammet Melody Player for Motorola (Ha-
X0AWTCA B apxuee mpdm.rar). Ana koH-
BEPTMPOBAHMA Menognii B accembnep-
HBW BMA Hanwucana nporpamma motcevi

A4, YCWIMBAaeTCA COCTABHBEIM TPaH3UCTO-
POM VT2VT3, B KOANEKTOPHYIO LENb KOTO-
PoOro BK/IONEHA AMHAMUYECKAA FONORKA
BA1. Aina perynupoBaHua rpoMKoCTH No-
CIenoBATeNIbHO ¢ HEl MOXHO BKAIOMMTL
nopctpoeyHslid peaucrop RS (nsobpaxen
WITPUXOBOW NIMHUEN).

{Haxogntca B apxuee motcvt.rar). Uc-
nonNbL3ya ee, HeTPYAHO WM3MEHWTb/noba-
BUTb/yGpare Niobyio menoamio. Mpy 3any-
cke B KOMaHAHOW CTPOKE YKa3HBaIOT UMS
daiina ¢ MenogmsMn O MpP4m 1 uM§,
nog KOTOPbIM HAA0 3aNUCATL Pe3yMLTUPY-
towmia dpamn (Hanpymep, mel.inc).

K11 =
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e Pt | o R551
> XP1 025A Ut en R
L vm -2208 [~ =2
/] LTS ’
R1 6.6 K DD1ATOSESI5-8P1 Lo o VT2 KTS03E
' 39 15 ,& K
PAD |MCU| PDS =1
18]y rAL1 RST[2 e VT3 KT810r
L
ZQ1 36184 MIy =
Nt - 18! 40 R4
I S IR o XTAL2 7 E— 250
IC1 33 Icz 33 GND 1

Mocne npovrpuieaHMa MeNnoaMn Npo-
rpammMa 3anUCHIBAET B SHOPIOHE3aBMCH-
mMyto namarts {EEPROM) mMukpokoHTpon-
nepa ykasatenb HA CRAEAYIOWYIO Meno-
OO, BBICOKUIA YPOBEHb HA ero Beleoae 39

UcxooHbe TekcTh nporpammMb Ana
MUKPOKOHTPOANEPA HaXOOATCA B apxuBe
zvonok.rar, OCHOBHEIE MOMEHTH NJOKOM-
MEHTHMPOBaHH. [pn  UCNOAL3OBAHWU
KBapPLIEBOro pe3oHaropa Ha opyryto Yac-

WIMHX3L BYHdOD2INOJLIOdIMIN
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PAOVONIIOBUTENIO-KOHCTPYKTOPY

E-maill: misc@radio.ru
Ten. 207-88-18

PAMIHO Me 2, 2004

TOTY HECHXOAMMO B CTROKE

equ fsck = 3618400
daina zvonok.asm WaMEHWUTE 3HavYeHve
vyacToTel (3618400) Ha ¢akTuyeckn mc-
noneayeMoe (B repuax}. Bee octansHoe
nepecuuraeT accembnep. lNporpamma
HaNWcaHa W CTRnaxXeHa ¢ MOMOLUbIO
AVRStudic 4.0 Build 181.

NerouHuk nutanva U1 — mobon cra-
BUNUANPOBAHHBIA € BBIXOAHBIM HANPRXe-
HuemM 5 B {MOXHC wcnoneaoBare v Gara-
Pel0, COCTABAEHHYID M3 MaNbBaHWECKNX
3MEMEHTOB UK aKKyMynaTopos). BmecTo
BESTAR BT-58 ponyctumo npuMeHeHue
nioBoro pene ¢ HanpsbkeHwem cpadaro-
BaHWA He Bonee 4,5 B v kOHTakTamw, pac-
CUWTAHHBIMY HA KOMMYTAUWIO CETEBOrC
Hanpsxexva 220 B.

B npouecce otnagkm ycrpoiictea 06-
HAPYXEHO, 4TO COOEPXUMOE SHEPrOHe-
3ABVCUMON NAMATY AAHHBIX MWKPOKOHT-
ponnepa MOXeT UCMOPTUTLCR, ecny Mo-
CNe BLIKNIOYEHNR NUTAIOWEE HANPRXEHUE
nagaer ao 0 meanesnc (Gonee 10 mc).
Jenc B TOM, HTO MNPV NNABHOM €70 MNOHW-
KEHNU MUKPOKOHTPCANEP HEKOTOPCE
BpEeMR NPCAOMXAET paborarb, a 3T0 MO-
XET BbIABATE HEBEPHLIE AEKOAWPOBAHUE
n (unu} BeIBOPKY KOMaHA, 4TC, B CBOWO
oqepenk, CnocobHO CNPCBOUMPOBATL He-
CaHKLMOHMPOBaHHYIO 3anmcs, 8 EEPROM.
Ang NpepoTBpalleHUn MNopYY COOEPXV-
MOTO MaMRTU MOXHO WUCMONB3CBATE TakK
HA3LIBAEMEIN AETEKTOP NCHWXEHWA Ha-
NMPSKEHUR  NUTaHWA  {OTEHYECTBEHHEIN
KP1171CNA47 unu ero aapyGexHeii aHa-
nor PST529), kCTOPHIUA NpU NOHWXEHWN
HANPAXKEHUR NMUTAHVR HUXE YCTAHOBNEH-
HOMO Nopora sunaeT curvan Reset, octa-
HaBNMBaA TEM CAMBIM PABOTY MUKPOKCGHT-
ponnepa. ABTOP ANa 3TOIN UENW UCMONb-
308an peaucTop RE, nogknioueHHBIN K B~

" XOAy WCTOUHWUKA NWTAHWS B KAYeCcTBe Ao-

NONHUTENBHON HATPY3KW (HA CXEME NoKa-
3aH LUITPWXOBOW NHUEen}.

Penaxiop — B. Oponos, rpadika — 8. GPponoe
O7 peasigny. Hexonsmit roxcrnpomau-*
Muzmokasm. HEX- dm‘in SOPOLIABKE T M-
poxwmannepa zvonok.fiex, & reiwe, Apor
fpammRDe  obiecnaverve; YADMUHEBOE®
8-0TaTLE, XOnBioHe HalyT He, flp-cepsepe”
pegakunn 1o aApecy- '<ftps/ﬁtp¢tadia.m/
pub/2004/02/rvonok120.2ip> :

PAAWOAETANU ANA BAC!

ToproBo-NPOMBILLIAEHHBIA  XCNAWHT
«HOBOM» OCYWECTBNSIET MOCTABKY |
PAOMOKOMIOHEHTOB OTEHECTBEHHLIX W
3apyGexHEIX NPOWIBOAUTENEN BCEM
IOPVAMHECKUM 1 DUBUHECKUM NWLAM B
nioByio Tonky Poccyv v CHIL

¥ Hac Bu BCTPETUTE BHUMATENBHOE
U ACOPOXKENATENLHOE CTHOLLUEHUE.

Cambie pefkue KOMNOHEHTH —
TOXE ¥ Hac. |

Aobpo nomarosams! Bydem eam ovewe
padei,

www.nowel.ru.
L Ten.: 194-1800, 194-0074,

190-5330.

KBapueBbiin pe3oHaToOp
npeooOpa3yeT He3aNeKTpu4YeckKue
BEJINYUHDbI B 3NEeKTpU4YecKue

B. CABYEHKO, J1. FPUBOBA, r. iBanoBO

Ksapuessiti pe3oHarop HAXORNT NPUMEHEHNE HE TONBKO ANR CTa-
Ounuzaynt 4acToTsl ¥ PUALTPaLNY PSANOYACTOTHBIX CUrHaNos. S1B-
AAACHL BHICOKOQOOPOTHON INCKTPOMEXIHUYECKOR KonebarensHoM
CHCTEeMOM, OH OKa3bIBAETCS NPUFORHBIM AR U3MEPEHNR He3anexTpu-
YEeCKNX NAPaMETPOB B TEXHONOrNYECKOM KOHTPOAE U3Renns, nony-
PabpuKkaroB ¥ B MOHUTOPRPMHIE OKPYXKAIOLEeN cpeRb:.

’ 7 BAPUEBLIM AMCCHNATUBHBIN Npecbpa-
% 30BaTENL MEXAHUHYECKON 3HEPTUU Bhi-
NCHHEH HA OCHOBE CMNELMANU3UPOBaHHC
TO KBApLEBOTO PE3OMATOPA, B KOTOPOM
NLEACINEMEHT NOKPLIT YYBCTBUTENBHLIM
K U3MEPREMOI1 HE3NEKTPUYECKOIR BENWYU-
HE BELWECTBOM. BHIXOAHOW 3nexkTpndec-
Kuid cursan npeobpasosarens NocTynaeT
Ha M3MEPUTENBHBI NMPUEOP VAU KOMNLIO-
Tep. OOLEKTaMM KOHTPONA MOryT OuiTh ra-
3006pasHuie, XUaKve v Teepabie Cpeanl,
BIIIIOYER XMAKVE KPUCTANNE v Bucnonn-
MEPbI, 8 N3MEPSIEMBIMN HE3NEKTPUHECKN-
MW BENVHUHAMK — BAAXHOCTL, TEMNEPA-
TYPa, 3NeKTpO-, TENNO- 1 CBETONPOBOAM-
MOCTb, BRIKOYNPYrue CBOUCTEA U AP.
Mpu Bo3pelicTBUM Ha npeobpasoBa-
TENL UBMEPAEMON HEINEKTPUHECKON Be-
NIWHUHBE UIMEHRETCR SKBUBANEHTHOE aK-
TUBHOE CONPOTUBNEHUE KBAPLEBOrO pe-
30HETOPA, RBNSIOWESCS MEPCH ANCCUNA-
u (paccesiHur) ynpyrux konebaHwi
KBapLa. N3BeCTHO, YTO peacHarcp npea-
craBnreT coHoN BNEKTPOMEXAHWHECKYIO
KONEOATENLHYIO CUCTEMY, COAECPXALLYIO
NLEIOINEMEHT, €O 3NEKTPOAR! C BHBOOA-
MV 1 gepxarent. [Tbe303nemMeHT Bupesa-
10T U3 MPUPOOHOTO UMM CUHTETUHECKOTO
KPUCTanna Keapua. SAeKTPOMEXaHWYeC-
kve konebanvs B PeacHaTope Npovcxo-

asy 6narogapa npamoMy v oOpaTHOMY

nNee303¢dexTam, NPUCYLLIMM KBapuy.

B CCHOBHOM MPMMEHEHUU Pe30HATOPA
{CTabunmaaums U GUABTPALIMA CUMHANOB)
€ro 3KBUBANEHTHOE 3NEKTpUYecKoe (ak-
TUBHOE) conpoTvBneHve R, Ha3LIBaOT au-
HAMUHECKUM M DACCMaTPUWBAIOT Kak ean-
Hoe uenoe [1]. B AeiCTBUTENEHOCTU OHO
MOXET ObiTh pasaeneHo Ha COCTaRNRIn-
wwe: R, — conpoTuBneHuwe, 0OyYCNoOBneH-
HOE NOTEPRMK 3HEPruv Konebanun B ca-
MOM KeapLie; R, — B anekTpogax; R, — no-
TEPRMU HA U3NYYEHNE YNLTPAa3BYKa; R, —
Ha CBR3&AHHLIE Konebanus; R, — norvepw
B gepxarene.

Mpyv 1CNONL3IOBaHVK KBAPLIEBOTO pe-
30HaTopa B Npeobpaszosarene 3Heprvv
HEOBXCAMMO ObnG NOAYYUTE DOPMYIIbI
BN8 PAcHETA BCEX COCTABNAIOWMX CONPO-
TviBneHus R, Bknwdar R, oTpaxaiouylo
AONONHUTENbHBIE NOTEPW B YYBCTBUTEND-
HOM NOKPBITUKW, — €ro HAHOCKRT HA MO-
BEPXHOCTE NLEe303nemMeHTa ana cbecne-
HeHWR NHOOPMATMBHONC BLIXCAHOTO Cyr-
Hana, nNpPONOPUMCHANBHOTO 3HAYEHUIO
KOHTPONVPYEMOTO HEBNEKTPWHECKOTO Na-
pameTpa [2]. Bmecre ¢ 3TumM npecbpaac-
BATENb ACIKEH UMETE MOCTORHHOE aKTHB-
HOE CONPOTUBNEHWE MPW W3MEHEHVN HE-
UHPOPMATUBHEIX NapamMeTpoB. Ans no-
CTUXEHVR HE3ABUCUMCCTU R, OF Temne-

PATYPhl AOMKHE GBI Tb MCKIIONEHE!, HANpW-
MEP, NOTEPU HA CBRA3AHHLIE KonebaHwR
B PE30HATOPE, YTO ACCTUIAETCA N3MEHE-
HVWEM KOHCTPYKLUMK 3NEKTPOAOS HA NbE30-
anemexTe [3].

PacqeT cocraBmiowux no popmMynam
B [2]) noasonun BeIGparTE BUA Cpesa Nbeac-
ANEeMEHTa ¥ ONPEeaenuTs ero CNTUMANL-
Hbele paaMepbl. OmvMansHelM anst keap-
LEeBOro AUCCUNATUBHOTC Npecbpasoeare-
5 MEXAHUHECKOW 3HEPTVM OKA3ancn Cpes
AT (yxI/-52 rpag.) ¢ pasmepamMm nueso-
anemeHTa 14,5%6,1x0,25 MM; pesoHaHc-
Har vacrora — 300 kl'u, R, = 236 Om (Bes
HYBCTBUTEABHOMO MOKPHITUA).

3HaveHne WHGOPMATUBHOIO CurHana
npeobpazosarens (W3MEHEHNE aKTWBHO-
rO COMPOTUBAEHWR) ONPERENRIOT Mo
dopmyne

Ry.c = Koprdm, 4}
e Ky — kozdduument npectpazosa-
HUSA, paBHbIn 5416,74 KOM-C/KT; A v v —
TONUWMHA YYBCTBUTEABHOTO MOKPBLITUA
¥ €rQ BA3KOCTH (BHYTPEHHEE TPEHUE}.

MpurmeHVB B KAYECTBE YYBCTBUTENBHO-
ro NOKPHITVR MAEHKY KanpoHa {nonwvka-
npoaMuAa), BHYTPBHHEE TPEHUE KOTOPOro
32BUCUT OT BNaxXHOCTH BOAAYXA, YOAnoch
€o3paTth npeobpa3ceaTens—Aarduk
BAXKHOCTI, CTABLLWK OCHOBOW BRaroMepa
[4]. DuHamMuueckoe CoNpoTUBNEHUE npe-
obpaloBarens B CyxoM Bo3ayxe {npu oF-
HOCUTENEHON BRaxHOCTM 20...30 %) pas-
HO 1,2 kOm, a Bo Bnaxwom {90...95 %} —
3,265 kOmM, 4TC COOTBETCTBYET YWYBCTBWM-
TENEHOCTU HE Menee 26 Onm/%. Bnaromep
HALLEN NPUMEHEHWE B TENNUYHOM X031~
CTBe COBX03a "Tennuunbiii™ {r. MBaHoBO},
a TaKXe B BONHOBCAAX UBAHOBCKWX rOPOA-~
CKMX 1 OBNECTHLIX TENEBU3NOHHBIX CTaH-
unir. 3aMeTvM, YTo B 3UMHEE BPEMR B BON-
HOBOAE TEMMNEPATYPA MOXET MOHWKATECR
no -35...45, a nerom gocrurats +45 °C.

MHTEPECHE, YTO B MABECTHBHIX BRAaro-
Mepax Bo3ayxa "BOJIHA” B kasecTse gar-
HUKE TEKXKE NMPUMEHEH KBAPLIEBHIN peac-
HaTOP € KanpOHOBOI BAATONYBCTBUTENL-
HOU NNEHKCH, HO B HEM UCMONBLIOBAHA 3a-
BUCMMOCTL PE3OHAHCHGIA HACTOTH KBapUAa
OT MACCH YYBCTBUTENBLHOTO MNOKPLITUR.
Takon Npubop TPYAHO BLINONHUTL MAano-
rabapuUTHBIM (KapMaHHEIM), TaK Kak OH
JONXKEH COAEPXATb ABA KBAPLIEBHIX PE30c-
HATOPA W 4BA aBTOreHeparopa.

MexaHnam paccenHusl aHeprum ynpy-
rux konebaHui NLE303AEMEHTa B PE30Ha-
TOPE 3HAYWTENBHO CACXKHEE, OH CBA3AH
C PENAKCALMOHHBIMY MPOUECCAMY B M0~
AVMEDHOM YYBCTBUTENLHOM MOKPLITUW
W MyBVHON NPOHWKHOBEHUA YNPYTGIA BOA-
HBl B HEro. Ang noayHeHna ONTUMANLHON



BJIaro4yBCTBUTENIELHOCTU  NOJIMMEPHAA
MJIeHKa, HaHOCUMas Ha Nbe303JIEMEHT,
LOMXHA UMETb OnpeneneHHoe COOTHO-
LEHWE MEXIy ee BA3KOCTLIO U YNpyroc-
TblO, 4ero pocrurawTt pobaeneHMem
K BA3KOMY KanpoHy XecTkoro ¢heHosono-
JMBUHUNaUeTaTHoro knes (Bd-2).

OTMETUM, HTO HEKOTOpPLIE MNONUMEPH,
MMeELLNE 3HauMTEeNbHOE npupalleHne
MaccCkl BO BNaxHOW cpesie, UMET Masnyio
3aBUCMMOCTb BHYTPEHHErO TpeHus OT
BNIAXHOCTW N MO3TOMY HENPUrofHbl Ais
JatHinka BNaXHOCTU U3-33 HU3KOW €ero
4YBCTBUTENBHOCTU.

KoHcTpykuma npeobpasoBartens, wvc-
MoJib3yEMOro B KAYeCTBE [AaTHnKa Brax-
HOCTW BO3yxa, CXEMAaTUHNECKUN MOKasaHa
Ha puc. 1 [5]. Ha nbe3okBapLeByio nnac-
TuHy 1 OT-cpe3a ¢ cobCTBEHHOW HacTo-
Toi konebanuin 300 klMy, HaHeceHo NPoBo-
OslUee MoKpeiThe 2, K KOTOPOMY npunas-
Hbt TOKOnoaeoawl 3. Ha nbe3oanemeHTe
OTMEuEHbI MECTA MaKCUMaSTbHbIX CMeLLLe-
Hui B n pedopmaumn B. 3tn mecra co-
eanHeHsl nonocamun 4 knes, HAHOCUMOTO
50%-HbIM PacTBOPOM €0 B 3TUJIOBOM
cnuprte. BrnarouyBcTBUTENBHAA MeHka 5
Ha MOBEPXHOCTU MJIACTUHBI COCTOUT U3
CJI0€EB MOJSIMMEPOB C Pa3HbIMU BrarouyB-
CTBUTENBHOCTBLIO N BA3KOYMNPYroCTbIO.

5 4 3 2 1
Puc. 1

TexHONornsa HanoXeHUs CYI0EB HECTOX-
Ha. [Nocne HaHeceHns NONOC Kres racTu-
Hy cywiart npu Temnepartype 150 °C B Teue-
Hue 60+10 MuH 019 nonMMepu3aumm Knes.
3arem ee okyHaloT B 30 %-HuI pacTBOp
KJiesi B STUJIOBOM CrivpTe U LeHTpudyrnpy-
I0T Ha BO34YyXE C 4acTOTOW BpalleHUs
2000...2500 MuH' BOKpYr OCW BLIBOJIOB
B TeueHue 30...40 c. Ha 3Ty TOHKyIO ryieHKy
KJesi, BBICYLUEHHYIO HA BO3A4yXe, HAHOCAT
cnow kanpoHa ua 6 %-Horo pacteopa B My-
paBbnHONM kucrote. MNneHkn ewle pas cy-
wart npu Temnepartype 150 °C. Mpu aTtom
NPONCXOAST HE TOJIBKO MNOJIMMEPU3aLUs
Kneq v B3anMHas andaoysna MneHok,
HO 1 CTabnnn3auma CBOMCTB MNOKPLITUA.

3areM HaHOCHT BTOPOIA TOHKWIA CroK
KNes, Cyliat Ha BO3Jyxe, U BTOPOW Cron
KanpoHa 3%-HbelM paCTBOPOM B MypaBbU-
Hol kucnote. NnacTuHy cHoBa noasepra-
10T ropsiueli CcyLuke, nocne Yero npoBeps-
10T BLIXOAHOM napamMeTp npeotpasosare-
515 — ero AMHaMn4eckoe ConpoTUBIIEHNE
R. B cyxom BO3ayxe. Ecnn oHO mano, Ha-
HOCAT AONONHUTESNBHLIE CIION KJIES U Kar-
poHa [0 Tex nop, noka R, He CTaHeT paB-
HbiM 1,2+0,1 KOM.

OnncaHHas TeXHONorMsa NO3BOJIAET Mo-
Jly4aTb BOCMPOU3BOAVMLIE NO 3KCIulyaTa-
LMOHHBEIM NMapaMeTpam AAaTUNKN BIIAXHOC-

Puc. 2

TN. OHN UMEIOT JINHEHYIO XapaKTePUCTU-
Ky npeobpasoBaHns, Masnyld UHEPLMOH-
HOCTb U TEMMNEPATYPHYIO NOrPELLHOCTb.

Ha 6a3e 3toro paruvka cospaH kap-
MaHHbIA TUFrPOMETP (PUC. 2), CNOCOBHIN
KOHTPONIMPOBATL BJIAXHOCTbL BO3LyXa
B npepenax 20...95 % ¢ TouHocTeO 1 %.
MpuHuMNManeHas anekTpuyeckas cxema
M3MepUTESILHOroO y3na npubopa naobpa-
XeHa Ha puc. 3

Harunk BQ1 BkO4YEH B OOHO U3 nneuy
M3MEpPUTENEHOrO camobanaHcHpyoLLero-
cs MocTa, paboTalpllero Ha uactoTe
300 kl'y, nocnepoBaTenbHO C KOMMNEHCA-
LIMOHHEBIM 3JIEMEHTOM, COAEPXALLMM pe-
auctop R1, koHpeHcatop C1 wn Bapukan
VD1. MoactpoeuHeiin peanctop RS cnyxut
[N YCTaHOBKU pexuMa MOCTa, Hanpu-
Mep, Npu 3aMeHe npeobpasosartens. Bol-
X0[, MOCTa H4epes koHpeHcarop C2 coegun-
HEH C ero BXOAOM 4Yepes3 yCWIUTese Ha
Tpansuctopax VT1, V12 n ¢asupyowmii
TpaHchopmarop T1.

EmkocTe Bapukana VD1 (n3 cepuin
KB102, KB104 nnn aHanorn4Horo um)
6e3 nogayn yrnpaeBnsioLLero nocTOSHHOroO
HanpsixeHus MakCUMarnbHa, a aKTUBHOE
conpoTtuBnenue Ha vactote 300 kly mn-
HUMarneHo. Mo 3TOW NPUHMHE aKkTUBHOE
conpotuenenne yenn VD1R1 Ha vacToTe
300 klMy Takxe MMHMManeHo. B peaynera-
TE BHINOJIHAETCSH YCIIOBUE CAMOBO30YX-
[EHUS YCUINUTENNA: aKTUBHOE COMNPOTUB-
NeHne N3MepUTEeNbHOro nieda mocTta
MEHbLLE COMNPOTUBNIEHUS TJIE4a CpaBHE-
HUS, MoCT pa3bGanaHcupoBaH, €ro Bbl-
XOAHOe HanpsxeHue MakcumanbHo. OHO
nocre yCUneHns no TOKY 3MUTTEPHBIM
noBTopuTENneM Ha TpaHaucrope VT3 no-
CTynaeT Ha BXO[, NETEKTOPA, BLINOJIHEH-
HOro0 MO CXeMe YABOEHUSI HanpsXeHUs
(onoaw VD4, VD5). MNonyueHHoe Hanpsi-
X€HWE MOCTOSHHOrO TOKa NOoAAaKT Ha
aHanoro-ungposol npeobpasoBaresnb
C XWOKOKPUCTANINYECKUM WHAMKATO-
pom. lMpeobGpasoBartene U MHAUKATOP
BEINOJSIHEHBI MO CTAHAAPTHOW CXEMeE, No-
3TOMy Ha puc. 3 He nokasaHbl. Peancro-
poM R17 perynupyioT npefensl KOHTpo-
NIMpYyeEMOI BNaxHOCTW.

lNMepekniouarenem SB1 BuibupaloT pe-
xum "Paborta” unu "KoHTpose Hanpsixe-
HUA NuTaHMs” (KOTOpOE MOLAEPXUBAIOT
peauctopom R16).

Taknm 06pa3oM, OAHOBPEMEHHO C Mo-
nyveHneM nHpopMaTMBHOrO CUrHana, or-
penensemMoro U3MeHeHMeM ANHAMUUEC-
KOro conpoTuBiieHNs npeobpas3oBarens,
KOTOPOE, B CBOIO O4epefb, 3aBUCUT OT
BraxHocTn, obecrneymBaercs aBToMaTn-
yeckoe camobanaHCUpoBaHNE MOCTA: Bbl-
COKO4YACTOTHOE HanpsXeHre C nepemeH-
Horo peanctopa R15 noctynaer Ha perek-
TOp (Avopk VD2, VD3) 1 uepes pe3nctop
R6 Ha KOMNEHCAUWOHHLIN 3NIEMEHT
(VD1R1C1). BeixogHOE MOCTOSHHOE Ha-
npsxeHWe AeTekTopa ynpasiiseT akTuB-
HbIM CONPOTUBIIEHNEM KOMMEHCALMOHHO-
ro 3anemeHTa, a M3MeHEHNe EMKOCTU Ba-
pukana VD1 peannsyer aBTOMarmieckoe
HanaHcnpoBaHue MocTa.

Mpwn BKNIKOHEHUN MUTAHNS aKTUBHOE CO-
NpoOTUBIEHNE KOMMEHCALUNOHHOrO 3re-
MeHTa MWHUMAanbHO, 4TO obecrevnBaeT
CcaMOBO30YXAEHNE YCUNUTENS U3-3a pas-
GanaHca MocTta. 3ateM MNOCTOsSHHOE Y-
paBnsioLLlee HanpsxeHne, 3aBUCALLEE OT
cTeneHn pasbanaHca, U3MEHSiET COonpo-
TVBJIEHWE KOMMEHCAUMOHHOMO 35IEMEHTa,
yMEHbLLAs COMNPOTUB/IEHNE U3MEPUTESTb-
HOFO ryieda MocTa U npubnmxas ero K co-
NPOTUBIIEHWNIO MNe4a CpaBHEHNS.

MonKoro 6anaHca MocTa He NMPoUCXo-
[NT, TaK Kak B 3TOM cryuae aBTokoneba-
HUS He Bo30yxaatoTes. Ho npn koagpdu-
umeHTe ycunenus yeunutens K, > 1000,
pazbanaHc MoOCTa He3HausuTeneH (OKoJso
10 Om). Takoi pexum paboTbl M3amepu-
TENbHOr0 MocTa obecrneqmBaeT BTOPUH-
HOMY NpPeoBpas3oBaTENO BHICOKYIO CTa-
6UNBHOCTE N HEOBXOANMYIO HYBCTBUTESb-
HOCTb, perynupyemyio peauctopom R15.

Mpubop nutaetcs ot Gatapen "Kpo-
Ha" (GB1), noagkniouyaemoii Tym6nepom
SA1. TMoTpebnsemebili OT WUCTOHHUKA
TOK — 2...3 MA.

TpaHchopMaTop BLINOSIHEH HA MarHu-
Tonpoeope Tunopasamepa K12x5x5 wms
¢depprta M1000HM-A. O6moTkm | n Il co-
nepxat coorBetctBeHHO 90 n 35 BUTKOB
npoeoga N3JLLO 0,01. O6moTka | ¢ KOH-
neHcatopomMm C4 o6pasyioT pes3oHaHCHbIN
KOHTYP, HACTPOEHHBIN Ha sacToTy 300 klu.
Mpu npaeBuneHo ¢GasnpoBke 0OMOTOK
TpaHchopMaTopa BO3HUKAET MOJSIOXKMN-
TeneHas OC.

Keapuesble auceunatmeHele npeobpa-
30BaTesSIN MEXaHNHECKON 3HEPrNN HaLLN
BECbMa LUMPOKOE npuMeHeHue. C nx no-
MOLLBIO UBMEPSIOT PEOSIOrNHeckKue CBOMN-
CTBa KPOBW HesIOBEKA NpU ANArHOCTUKE
3abonesaHuin 6], BE3KOynpyrve CBOWUCT-
Ba NOJIMMEPOB, ONPEENsioT TemMneparty-
py (a30BbIX NEPEXOAOB B XUIAKUX KPUC-
Tannax n apyrve BaxHble napameTphbi.

OTmMeTUM, 4TO METOoA, WUCCNEeNoBaHWS
BS3KOYNPYrMx NOKPLITUIA KBAPLIEBLIX MJia-
CTWH 6bin paspaboTaH HamMW paHbLle 3a-
pyGexHbIX ydeHblX. OHU NCNonL3YIOT O51a
3TUX Uenei NbesoanemeHT cpesa Al, Ko-
TOpbi MeHee nHgopMaTmeeH, uem AT

B xypHane "Pagno” [7] 6uina nome-
weHa doTorpadus 3kcnoHata ¢ BCECO-
I03HOW PaJNOBLICTABKKW, NMPUMEHAEMOro
OIS NHOUKaUUN Hannyns BOALI B aBrauv-
OHHOM TOormBe (aetopbi B. E. CaBueHko
n H. U. Nobaueswny, r. UBaHOBO). N3BECT-
HO, YTO HaxoAsLLasCcsa B TOVIMBE PaCTBO-
peHHas BoAa (TbiICAYHBIE A0 MPOLEHTA)
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PAOANONTIOBUTENIO-KOHCTPYKTOPY

Puc. 3

C NOHUXEHVEM TEMNEPaTYpLl 3amep3aer
1, BeiNaaas B 0Canok, cnocobHa 3abu-
BaTb TOMNUBHLIE GUNLTPLI, YTO MOXET
SIBUTLCA NPUYUHON aBapun NeTarensHoro
annapara. 9T1oT npubop ycnewHo npu-
MEHSNCA Ha aspogpomax. B Hem peanu-
30BaHO u300peTeHuve [8], nonoxusluee
HauYano UCNONL30BAHUSA BaKyyMUPOBAH-
HbIX KBAPLIEBLIX PE3OHATOPOB B AMcCUNa-
TUBHLIX Npeobpa3osarensix aneKTpuyec-
KOWM 3HEprumn Anst KOHTPONs NapameTpos
paccesHus guanekTpukos. Takue npubo-
pbl NONYYUNU HA3BAHWE KBAPLEBLIX OM-
31bKOMETPOB.

M3 paccmOTpeHUs SKBUBANEHTHOM
CXEMbl 3aMELEHNSI KBAPLIEBOrO pe3oHa-

. Topa B [1} MOXHO BUAETHL, YTO NpU BO3-
OyXaeHUM Ha 4acToTe NOCNENOBATENBHO-

ro pe3oHaHca ero AMHaMUYECKNe UHIyK-
TUBHOCTb U EMKOCTb B3aUMHO KOMIMEHCU-
pytotcs. Ecnu nocnefoBatensHo C peso-
HaTOPOM BK/IKOYUTE EMKOCTHHIV parink Cp,
NPOUCXOOAT PaccTpoiika peaoHaTopa oT-
HOCUTENBLHO PE3OHAHCHOW YaCTOThI U YBE-
NUYEHVE OUHAMUYECKOrO CONPOTUBNEHUS
13-38 HEMOHOI KOMMNEHCALMU UHAYKTUB-
HOFO CONPOTUBNEHUSI €MKOCTHbIM. Mon-
HOU KOMMEHCALLWY NMPENSTCTBYET MEX3Ne-
KTpoaHas emKocTe C, peaoHaropa.

3Ha4YEHVE aKTMBHOrO COMPOTUBNEHUS
R uenu pesoHaTOp—eMKOCTHIV AaT4ymK
MOXHO paccuuTare no Gpopmyne

c.Y
R=Ra(1+C—nJ . (2)

Mpy HanMymMM B €MKOCTHOM Jartyuke
JN3NEKTPUYECKMX NOTEPL, ONPEAENsembiX
conportueieHrem Ry, kK conpotuenexuto R
cnefyet npubaBuTb aKTUBHOE COMPOTUB-
nexve paryvka R,, CBA3aHHOE Cc Auccu-
nauven sHeprum 3NeKTPUHECKOro nons
B KOHTPONUPYEMOI Cpene, rae HaxoauTcs
[aryuk:

R
e G R ©
a a

HactnyHas KOMNeHcauus €MKOCTHOrO
CONPOTUBNEHUS AaT4YUKA WHAYKTUBHBLIM
CONPOTUBNEHNEM PE3CHATOPA U AAET BO3-
MOXHOCTb M3MEPSITb O4EHb HE3HAYUTENb-
HbIE 8KTVMBHBIE NOTEPU B AM3NEKTPUKAX.

M3BecTHEIE NpMOOpPLI C KONEebaTensHLI-
MU KOHTYpamu, COAEPXAUUMU KaTyLUKy
1 KOHIOEHCATOP, HEe MOTYT HAAEXHO KOH-
TPONUPOBaTe Manulie AU3NEKTPUYECKUE

[ 1
VD1 KBIO2A. R7[] 1 l 1.5 [IRI3 R16
20kl } 70| cs V75K 1z’ T 100 x
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R6 110k 300K VD2 _I—cg VTI—VT3 KT31028;
<1 Pt O1mk  VD2—VD5 KAS522A.

norepu. Tak, nsmepurens AOOPOTHOCTU
E4-7 na yactore 50 kI'y, MOXET N3MEepAThL
aKTMBHOE conpoTtueneHne He Oonee
100 MOM 1 € norpeLuHoCTBo 15 %.

OnpeneneHne akTMBHOTO CONpPOTUBNE-
HUSI C NMOMOLLBID AMCCUNATMBHOTO NPeos-
pasoBatens He TpebyeT py4HOI HAaCTPOWM-
KU Ha pesoHaHc. UamepurenbHbili MOCT
aBTOMaTudecku camodanaHcupyeTcs no-
no6GHO TOMy, Kak OnvcaHo Boille (puc. 3).
OH MOXET Nerko KOHTPONNPOBaTL aKTUB-
Hoe conpoTtuenenue no 10 M'Om ¢ norpetwu-
HOCTbIO HE Bonee =1 % npu emMKoCcTU faTt-
qvka 4 nd Ha yacrore 50 kly. C parymkom
emkocTelo 1 Nd® BO3MOXHO Oyner vusme-
psTb  conpoTUBNEHnE notepb Oonee
100 MOm. Takum 06pasom, ONUCEIBaEMbIN
npeobpasoBarens CyLeCTBEHHO pacLuu-
PSET BO3MOXHOCTU UCCNEAOBAHUS HOBBLIX
MaTepPUanoB ¢ MasbiMU NOTEPSIMU.

Ha ero 6aze co3paHb U NpuHaTH [OCy-
[apCTBEHHOIN KOMUCCUEN KBAPLEBbIE BJ1a-
romepsl BK-2, ncnonbayemele B TEKCTUNb-
HOM NMPOU3BOACTBE J/151 KOHTPONS U pery-
NMPOBaHUSA BNAXHOCTU ABUXYLLMXCS TEKC-
TUNbHBIX MaTepuancs v nonydabprkaros.
B oTnunume ot 3apybexHbix Nnpubopos aHa-
NOTVYHOrO HasHaueHus ¢upmel Mahlo
Bnaromep BK-2 C BLICOKOM TOYHOCTBIO
KOHTPONUPYET BNaXHOCTb MAaTeEpPUanos 13
CUHTETUYHECKUX BONOKOH, OTIUHAIOLWMXCS
ManbIMU BNaronornoweHnemM 1 AnsneKT-
pydeckuMmn NoTeEPSMU.

B npu6ope BK-2 HeT ponvka Cco WeTou-
HbIM KOHTaKTOM, KaTAWerocs No TkaHu. OH
3aMEHEH BO3AYLUHBIM KOHAEHCATOPOM
EeMKOCThI0 NpumepHo 150 nd, o6pasosaH-
HBIM HEMOABWXHBIM LIMNVMHOPOM, Coeau-
HEHHbIM C NPUOOPOM, U LUNVHAPOM, KaTs-
LMMCS NO KOHTPOSMPYEMOMY MaTepuany.
Mexay umnvHapamMmy UMEETCS BO3AYLUHbIN
3a3op okono 0,5 mm. MNpoeeaerHHas B No-
cnefHee BpeEMS MOAEPHU3aUMSA BNaromMe-
pa C NEPEXOAOM HA HOBYKO 3NEMEHTHYIO
6a3y No3BONMNG YyNYHLLIUTL €ro XapakTte-
puctuku. Hoewii npubop NBK-4 ynpolua-
€T METOAVKY 3Kcrnyarauum.

PaspabotaH nepeHocHwI npubop Ans
KOHTPONS BNAXHOCTU ChINy4ux mMarepua-
NnoB, Hanpumep, 3epHa, cemsaH OrypLos,
nomuaopos 1 ap. OH KOHTPONUPYET BNax-
HOCTb Takux OOLEKTOB B npepenax
2...30 %. AGconioTHas NOrpeLlHOCTL HEe
npesbilwaer =1 % npu BnaxxHoctn oo 15 %
11,5 % — npu 15 % un 6onee. cnone3o-
BaHVE B AMCCUNATUBHOM Npeobpasosare-
e UHAYKTUBHOMO Aatynka no3Bonuno co-

3pate pedekrockon ansg OOHapyXeHUs
CKpbIThIX AeEKTOB B YINENnacTukax, npu-
MEHSIEMBIX Ha BaXHbIX MPOMBILLNEHHBIX
obbekTax.

BaxHble pe3ynsTatel Oblnv NONy4eHb!
npv “ccnefoBaHuK C NOMOLWLIO Npeobpa-
30Barenst akTMBHOIO CONPOTUBNEHWS NbAa,
NnoATBEPAVBLUME BO3MOXHOCTHL perucTpa-
LU HE TONLKO BOABI B XMAKOM TON/MBE, HO
v nbaa npuv temneparype no —50 °C.

JNITEPATYPA

1. Benbix A. KBapuesble GUNBTPBI 4519 TpaH-
cuBepoB. — Panno, 2002, Ne 7, c. 64—67.

2. CaB4eHKo B. JHepreTuyeckuii MeTop 13-
MEPEHUS HE3NEKTPUNECKUX BEWYMH G NOMO-
LBIO KBAPLIEBBHIX PE3CHATOPOB. — WIHXEHEpPHO-
dusnyeckuin xypHan, 1997, Ne 1, c. 163—167.

3. CaeyeHko B. E., Npmboee 1. K. datuuk
BMIAXHOCTU razoB. ONMcaHue u3oBpeTeHun K aB-
Topckomy caupeTenscTBy Ne 1003003. — Bion-
nevenb "OTkpbiTus, usobpererun, ...", 1983,
Ne 9.

4. CaB4eHkO B. KBapLeBble parumkv BRax-
HocTu rasos. — Paavo, 1975, Ne 11, ¢. 26, 27.

5. lpuboea J1. K., CaBueHko B. E. Cnocob
WU3roTOBNEHUS NBE30KBAPLIEBOro AATUMKA BaX-
HOCTM rasos. Marent PO Ne 2035731. — Bionne-
TeHb "OTKpLITUA, n3oGpereHns,...", 1995, Ne 14.

6. Caeuenko B. E. v gp. [latuvk KOHTpons
peonoruieckux CBOMCTB KpoBu. OnucaHne uso-
OpeteHUss K aBTOPCKOMY  CBUOETENbCTBY
Ne 1399686. — BionnereHb "OTKpbITHA, 3otpe-
TeHus,...", 1988, Ne 20.

7. Nbicvkoe A. Paononiofutenbckuin BKNaa
B HapopHoe xo3aicTeo. — Paawo, 1987, Ne 11,
c. 47, 48.

8. Caeuenko B. E. YcrpoiictBo ans usme-
peHVs NapaMeTpoB AU3NEKTpUkoB. OnucaHue
n3o6pereHUss K aBTOPCKOMY CBUOETENbCTBY
Ne 321770. — Bionnererb "OTkpblTua, M3obpe-
TeHusa,...", 1971, Ne 35.

9. CaeueHko B. E. MapamMeTpuyeckuin npe-
ofpazoBarenb Manbix BRarocopepXaHuih aus-
NERTPUKOB B 3NeKTpuieckuin curHan. MNarvent PO
Ne 1049816. — Bionnetexb "OTKpbITUS, M306pe-
TeHusa,...", 1983, Ne 39.

ammiga

Penaxkrop — J1. Jlomakun, rpaguka — J1. Jiomakun,
¢oro — aBTOopa

NMOCLUITOPI — XKUB!
Bonee 25000 paavOKOMMNOHEHTOE,
. 2500 komnakT-auckos 1 2000 KHUM u
. anbOMOB Bbl MOXETE 3aKasaTb U MNO-
. NyuuTb NO HalLWm KartanoraMm. Bnepesie
. katanorv NOCBLUITTOPIA Ha KOMNakT-
aucke: o 700 Mb noneaHoi 1 HyXHON
. vHpopmMaumum Beero 3a 25 pybneit. Bol-
CHINAETCH TONLKO MO npeponnarte. Mo
. 3asBKam NPEAnpUNATUA 1 YneHam knyba
"Macrep” — BECMNATHO.
Karanory  3akasbiBalOT  3[€ECh:
107113, . Mocksa, a/st 10 "ToceinTopr”

* * *

MpyHUUNUansHBIE PaaUOCXEMbl Ha
3akad. Ctoumocte cxembl OT 40 Ao
80 py0. ©e3 nouqTOBHIX Pacxonos.
3akaswl HanpaBnaTL No aapecy: . Con-
HevHoropck, yn. Moyroeas, 11, a/s 13.
MapTeiHosy C. J1.

E-mail: ser-martynov@yandex.ru.



Ewe oavH cnocobO

M3roTOBJIGHUSA NeYaTHOM NnarThbl

A. KYPUJIOB, r. TeiHga AMypckoii o6.

Ha cTpanuyax xypHana "Panmno” MOXHO HaliTU ONMUCaHNe MHOXe-
cTBa cnocoboa n3roroBsieHnUs] NeYarTHoix nnar. [lob6aeute K HUM eLye
y10-71Mb0 KaxeTcs yxe HeBOo3MOXHbiM. Ho Bpems uner, a pacnops-
XeHUU panunoioburesiedi NOSBAKIOTCS HOable TEXHUYECKUE CPEencCT-
Ba, OTKpbiaaloliue Hoable a03MOXHOCTU U cnocobbl. O6 ongHOM U3

HUX NnogeT peyb B 3TOH cTaTbe.

ama vges He HoBa — OHa Merfibkana

B WHTepHeT-KOHPEPEHLSIX, HO MHE
yOanoch 0BECTY ee 0 COBEPLUEHCTBA.
Mnavts, N3roToBMEHHbLIE B JOMALLHWX YC-
JIOBUSIX, CONEPHUHAIOT C 3aBOACKUMU.

Heynob6ctBo ykasaHHoro cnocoba
3aK/H0HAETCH B TOM, 4TO [JIs1 KaXaow
nnarbl, HE3aBUCUMO OT TOro, NpegocTa-
BUJ1 WK HET aBTOP PUCYHOK €€ NpoBoa-
HUKOB, €ro NpuxoamiCsi pucoBarb CHO-
Ba. Ho 1 13 3TOro MOXHO U HYXHO 13-
BSiedb MOMb3y, MOMYTHO CKOPPEKTUPO-
BaB neyarb Nog Te getanm, KoTopbie
ecTb B Hanviuu. MHe, Hanpumep, npu-
XOAWNOCh 3aMeHsITb OObIYHBLIE KOMIMO-
HEHTbI HAa NOBEPXHOCTHO MOHTUPYEMBIE.

Ons narotoenenunst nnatsl noTpedy-
{0OTCHl KOMMbIOTEP C YCTaHOBJIEHHOM
nporpammoii ACCEL EDA 15.0, nasep-
HblA  MPUHTEP (aBTOp MPUMEHSNN
HP LaserJet 1100 n Lexmark Optra R+,
HO, gymato, nogonger mobol nmelo-
umiAcs), yTior (naposble, UMEIoLLE OT-
BEPCTUS Ha "MogoLwBe”, fyylle He npu-
MEHATb) 1 crneuvancHas bymara, o Ko-
TOPOW HAOO CKaadatb OTAESIbHO.

B kaxaoii nauke ¢purpmeHHoi Gymarn
Ins1 CTPYHBIX NpuHTepoB EPSON ecTb
crieLasbHblii KNEenKui INCT NSl YUCTKU
TpakTa NpyHTepa. 3TOT JIUCT UCMNOSNb3Y-
0T NO NPSIMOMY Ha3HauyeHuio, a BoT Oy-
MaXHasi MOAI0XKA, Ha KOTOPYIO OH Ha-
K/leeH, kak paa 1 notpebyetcs ans onu-
coiBaemMoit uenu. Mognoxka wumeer
¢dopmar A4 1 rnaHUEBOE NOKpbITUE,
Ha KOTOpOEe Na3epHbiA MpuHTep npe-
KpacHO neyaraer 1 He NopTUT Harpesa-
Huem. Bonee Toro, noanoxky (bygem
[anee Ha3blBaTb ee CreLIMcToM) MOX-
HO VCTOJIb30BaTh MOBTOPHO MHOMO pas,
€C/In He MNOBpeauTb MsIHELL.

HauuHaior npouecc ¢ noAroToBKW
pPUCYHKA MPOBOOHWKOB. f1 1CronbL3osan
ans atoro nporpammy ACCEL EDA sep-
cumn 15.0. HECKOJIbKO COBETOB TE€M, KTO
6ynet ¢ Heli paborartb.

Bo-repBbiXx, HE QCTaBnsITE MPUHA-
TbliA MO YMOSHaHWIO B MporpaMme gma-
meTp oTBepcTuii 0,965 MM B KOHTaKTHBIX
rowagkax (PAD) — 310 CIULLKOM MHO-
ro, Hy>XHO 3ameHuTb Ha 0,5...0,6 mm. MNo-
JlyHeHHbIE TOYKW MOTOM UCMONb3YIOT Kak
MecTa KepHeHus1.

Bo-BTOpLIX, HAa cnoe BOARD o6siza-
TeSIbHO HaHecuTe rpaHulbl riarbl —
nporpamma asvorvpaccuposku  PRO
ROUTE pafotaeTr TONbkO B rpaHuLax,
onpefeneHHbix Ha cnoe BOARD.
Mo 3T¥M rpaHvuam noTom yaobHo 6y-
net obpeaars ryarty, a 3arotoBka fonx-
Ha UMETb Npunyck 4..5 MM C Kaxaon
CTOPOHb!.

B-TpeTtbux, He cnegyet npegycmar-
pvBatbh CAWLLKOM LUVMPOKME NPOBOOHU-
ku — 6onee 4...5 MM 11 3aNNBKY KPYIMHbIX
yyacTtkoB. Hem KpynHee OTOesbHbIin
00OBLEKT HA PUCYHKE, TEM XyXe OH rnepe-
Boautcsl. OnTumarnbHasi LwvpuHa npo-
BogHukoB — 0,5...3,5 mm.

3akoHuYVB MOArOTOBKY pUCYHKA, Aa-
10T KOMaHgy Ha nevatb. B 3aBucumoctn
OT TOro, B NPSIMOM W 3€pKanbHOM BU-
e roTOBUIY PUCYHOK, B 3a4aHUK OTMe-
HaloT UM He oTMeuaioT 3Hadok MIR-
ROR. Mo ymonyaHmio nporpaMmma reva-
TaeT PUCYHOK B BEPXHEM MPaBOM yrily
nncra. Noatomy Haao Tak oTperysmpo-
BaTb 3a4aHne, HTOObI PUCYHOK NONYunII-
CSt PUMEPHO MO LIEHTPY.

O6si3ateNbHO 3aMeTsTe, Kakow CTo-
POHOV BKnagpiBanu nucCT B MNPUHTEP
(coenavite Ha IMcTe NOMETKY), — Mnoa3xe
370 npuroautcs. MpobHBIA OTTUCK ne-
4yaraioT Ha npocTon Gymare, 1 TONbKO
rnocie MpoBepkn ero kadectsa u npa-
BWIBHOCTM BLINOJHSIIOT MeYartb Ha nog-
roOTOBJIEHHOM CReLncTe.

30ecb yMECTHO 3aMeTUTb, HTO pas-
Mepbl PagnomobuTeNnsLCKon Nnartb pea-
KO BBIXOASIT 3@ paMKu HeTBepTu ucra
¢dopmara A4 1 euwe pexe — 3a pamku
NONOBUHBLI, 3Hauyut, LenecoobpasHo
crieunucT paspesars rnorosam norepex
1 OfHY U3 MOJIOBYH eLle paa norosam.
OT0 MO3BOMUT HE Harpesarb JINLLHWA
pa3s BeCb JINCT, KaXablli pa3 MOXHO Bbl-
6paTh HaCTb NOAXOAALWX PA3MEPOB.

Ha npobHbIli OTTUCK HaknagbBaioT
OTPe30K Crneuwincra, ybexagaiorcs, 4To
OH C 3arnacom 3akpblBaeT oTrneyaTaHHbIn
pucyHOK. lMpukpernsiior 3TOT OTPe30K
paboyeit CTOPOHO HapyXy ByMaXHbIMU
Haknekamn oT ayamo- uin BUOeoKac-
ceT TaK, 4TobObl HaKNenkn He nepPekpbi-
Banu nonsi pucyHka. Becraensiior nony-
YMBLLYIOCS! 3arOTOBKY B MPUHTEP rnome-
YEHHOI CTOPOHOW 1 neYaTalT pUCYHOK
rartel Ha crneuanct. OTMETUM, YTO HU-
Kakue Apyrvue HOCTyrnHble mavepuvasnbl
ONSl MPUKIenBaHus Creuincta He ro-
OSTCs, TaK Kak ry1assTcs B MpuHTEpe.

MocKoNbKy MPUHTEP UMEET CNOXHbLIN
TpakT neyaTy Co MHOrVMY nepernbamu
nucTa, Nydlwe BOCMONb30BATLCS HUX-
HVM BbLIXOAOM (Takasi BO3MOXHOCTb, Ha-
npumep, ectb y npuHtepa HP LaserJet
1100). 3va mMepa yMEeHbLUUT pUCK MOo-
BpeauTb OTTUCK. ECnv gopoxkn Ha OT-
neyatke MeioT BUAUMbIE TPELLMHBI UNn
MecTa, rge Kpacka OTCyTCTByeT, npo-
Lilecc npuaeTcs nosToputb.

Mony4eHHbIN Ha cneuncTe pucyHOK
rnavel B 3epkanbHOM oToBpaxeHuu re-
PEHOCHT Ha PONBMMPOBAHHLIA MaTepu-

an ropsivuM yTiorom. ins aToro otoens-
0T CcNewncT oT Bymaru, KnagyT ero pu-
CYHKOM BBEPX Ha POBHYIO yNpyryio ro-
BEPXHOCTb (Ha TOJNCTHIA XypHan wm
CTOMKy rasert), 4Tobut obecneunTts npu-
fleraHne puCyHka neyatu K 3arovoBke
nnarvel No BCen NNowanw, U HakpbiBaioT
3aroToBKOV rnartel GONLron K orrnevar-
Ky. ¥ 3arotoBku 06s13arenbHO CHUMaIOT
¢acku 1 3ayCeHLbl C Kpaes — 3TO Mo3-
BONIUT 6e3 3a30POB NpwXaTk ee K CreLl-
JINCTY 1 HE NOBpeauTb OTTMCKa. 3aro-
TOBKA, KOHEYHO Xe€, AoMKHA BbiTb O4YU-
LEHa OT rPsiav 1 Xupa.

YTi0r iyHLLe BCEro UCrosib30sarb Co-
BpEMeHHbI, MolHocTeio 1 KBT. Pery-
NISITOP €ro TemMneparypsl ycraHasnvsa-
10T Ha OTMETKY MocpeavHe Mexay gene-
HusiMK 2 1 3. ONTMansHYIo Temnepary-
py, BO3MOXHO, NPUOETCH YTOYHUTb
OMbITHEIM MyTEM.

3aroToBKy ruiartbl CBepxy npuxuma-
0T NporpeTeimM yTiorom Ha 10...15 ¢ (Npu
ToNuwwHe creknotekctonuta 1,5 mm).
3a 370 Bpemst MOpPOLUOK PUCYHKA pac-
NNaBUTCA 1 CLEMUTCS C 3aroTOBKOM XOTH
6kl B HECKOJIbKUX MECTax.

Janee yTior CHUMaIOT, akkypatHO ne-
peBopaynBaioT 3aroTOBKY C rnpunsias-
JIEHHBIM K Hemy oTtuckom Gymaroin
BBEpPX, CHOBA MNPWXUMAaIOT YTIOrOM
Y MNaBHBIMM €ro ABKEHUsIMU U Npu-
[ABAVBAHVSIMU MEPEBOOAT PUCYHOK Ha
¢onery B TeueHve 10...20 c. Npu 605b-
LeM BpeMEeHU HarpesaHus 1 6osbLueit
TemMnepatype MOXeT paspyLumnTbCs
risHLEeBasi NoBepxHOCTb cneubymaru
UK pacTeubCsl Kpacka puCyHka, a aTo
HEMUHYeMO NpuBeaeT K Bpaky.

Mocne TOro Kkak 3aroToBka OCTbIHET
[0 KOMHATHOI Temrieparypbl, QCTOPOX-
HO MPUNOAHVMAIOT CMELIUCT, Ha4ynHas
¢ ymos. Ecnv o6HapyXunochk, 410 H4acTb
KpacKuy 0CTanacb Ha CNeLmcTe, MOXHO
elle pa3 NporpeTb yTioroM 3Tn Mecrta
1 CHOBa OCTYOUTb.

TpassiT 3aroToBKy Kak 00byHO. Mpu-
MEHSTb KUC/IOTHBIE U FOPsiHMe PacTBOpPb
He cneayeT BO uabexaHue nogypasnu-
BaHUsl NPOBOAHUKORB. Mocne npomMbisa-
HUSA MPOTPAaBAEHHOV 3aroToBKU Kpacky
yOansioT TKaHeBbIM TaMIOHOM, Mporn-
TaHHLIM alleTOHOM, U CBEpNST OTBep-
CTus Nop, BbIBOAbI.

Ecnv rniata fIByCTOPOHHSIS,, CHavana
TpaBaT OfHY CTOPOHY, 3alumius Gorbry
LpYroii CTOPOHbI LUMPOKOM JIUMKOWM NeH-
Toi. 3atem cBepnaT gpa-Tpy oTBep-
ctus manoro guametpa — 0,4...0,5 mm,
HeobxoouMble NS COBMELLEHUSI pu-
CyHKOB 0Beunx cTopoH. OrBepcius cne-
ayet BolBypatb Takve, KoTopsle 6nvxke
K MEpPUMETPY, Ha MpoTVBOoAXaLLMX Kpa-
X pyCyHKa. MNepeg TpasfeHnemM BTOpoin
CTOPOHBI FOTOBYIO NEPBYIO 3aKNEeVBaIoT
MpoKolt nunkolh nenvoin. OrBepcTus
oA BuIBOAL! CBEPNST NOCHe nosHol 06-
paboTky BTOPOI CTOPOHEI 3arO0TOBKW.

Ans nOBYOPHOrO WCMONb30BaHUSA
CreuwncTa, ecnm, KOHEYHo, He 6bl no-
BpexXAeH rNsiHel, ero noBepxHOCTb
TLWATENBbHO MPOTUPAIOT MSIFKOM TKaHbIO
C aUeTOHOM [N yaaneHus cneaos Kpa-
cku. Nocne 3Toro NoBepxXHOCTb NMpuob-
peTaeT YUCTLIV XeNToBathlil LIBET.

Penaktop — /1. ﬁomaxMH
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CpaBHUTEeNbHbIE XapaKTEePUCTUKM
rajibBaHU4eCKMUX 3N1eMEeHTOB
TUnopasmepa AA

#. NOQYLUKNH, r. Mocksa

CeroaHs B Mara3mHax u Ha PoIHKaX MOXHO BCTPETHTD MHOXECTBO
PA3NNYHbIX ransBaHuYecKkux anemenToB. Kaxne spibpate? fipegna-
raemMas CTarbR NOMOXET NPUHATL NPasUAbHOE Petuenne.

TT ha NuTaHua PasnryHoOWM PagnuosneK-
TPOHHOM annapatypel LWIWPOKO Npy-
MEHAIOT ranbBaHVYeCcKne JJIOMEHTH
v Harapen. HanbBonbwee pacnpocrtpa-
HEHME MOAYNUNW 3AEMEHTH TUNOpPas-
mepa AA. Ha Toproseix Npunaekax Mox-
HO BCTPETUTL NOAOGHLIE N3genvs pas-
HbiX PUPM B OCHOBHOM fIBYX 3A6KTPOXU-
MUHECKUX CUCTEM: COMEBHIE W LUESIDY-
Hee, CosceM HenasHo Ppupma Energizer
Havana BeNyck NNTUEBLIX raNbLBaHNYEC-
KUX 3J1IeMEHTOB TUNopasmepa AA Ha-
npaxeHuem 1,5 B.
BaxwHelwaa xapakTepucTika ranbsa-
HWYECKOrD BNEMEHTa — EMKOCTE {(KOIn-

HECKOJIbKO YACOB B CYTKW, 4YTO COOTBET-
CTBYET peanbHbiM YCAOBUAM 3KcnAya-
Tauun. 3tum o6BACHAINTCA "BbIbpocH”
HaANPAXeHWs Ha pPazpAgHBIX KPUBLIX,
nokasaHHexX Ha puc. 1. Kpueasa cunero
LBETA COOTBETCTBYET COJIGBOMY 3Nne-
MEHTY, KPacHOro — WenoYHOMY 1 3e-
NEHOr0 — ANTUSBOMY. 33 BPEMA "OTAbI-
xa" HanpsXxeHuwe Ha BnemeHTe Nboro
Thna HEMHOro epoapacrand, HO nocne
NOAKMIYEHNA Harpy3kn OHO GHCTPO
CHUXanoce A0 MUHUMaNLHOrO B npe-
ABgyLEem umkne. ToYKamn OTMEMEHH
3HaveHva 3AC sneMenTOB — Hanpaxe-
HUA Ha Hux Be3 Harpysku.

NpOTUBIEHNE ANTUEBOND, PE3KO YMEHbL-
LWMBLUXCE B HAYaNE Paspsokv, Ao camo-
ro ee KOHUAQ OCTaeTcs NPakTuieckn He-
W3MEHHBIM, @ 3areéM CTONb X& Pesko
yBEIMYVBAETCA.

KoxeyHo, npoeeneHHHE 3KCNepUMEH-
Tl HENBL3A HA3BaATE WCHEPMBIBAWMMN.
EMKOCTb 21eMEHTa He CTPOoro uKkcupo-
BAHHaA BENMYMHA, OHA 38BUCUT OT MHO-
rux BHELWHWX (akTopos. ¥ pasHuiX ane-
MEHTOB €€ MaKCUMYM MOXET 40CTUraTb-
€S NPV CYLIECTBEHHO PasivHaIoLUMXCH
yenoBuax paspagku. HTobwl yyecTe Bee
3TD, NpPUWNOCck BB MPOBECTW OYEHb
BONbLIYIo, HEPEAnBHYIO B JIIOGUTENBCKIX
YCIOBUAX CEPUIO IKCNBPUMEHTOB.

OaHako nonpobyem NPoOBepUTE NONY-
YEHHBIE PEe3YNLTaThl PacyeToMm. YTobel
OUEHWNTE TEeOPB8TUYECKW MaKCUMaANbHO
BO3MOXHYI? 8MKOCTb 3NEMEHTOB pPas-
JWYHBIX  BNEKTPOXUMUYECKNX CUCTEM,
HYXHO 3HATE XUMUMECKUI COCTaB WX 3ne-
KTPOAOS, 3AEKTPOANTA W NPOUCXOAALLYIO
8 3NEMEHTE XUMNHECKYIO peakUuvio. ¥ co-
NEBHIX W LWENOYHEIX 3AEMENTOB KaTon —
UMHK, aHOA — ABYOKUCE mMapraHua.
WUMEHHO NO 3TOM NPUYMHE Takne BfemMeH-
el OB06LEHHO HA3HIBAIT MapraHueso-
LWHKOBBIMK. HO 3ReKTponnuT B HWX pas-
MBI cONb {OOBIYHO XJSIOPUA aMMOHUA)
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YECTBO BNEKTPUHECTBA, KOTOPOE OH CMo-
cobeH OToaTh B Harpy3Ky) — MOMTW HW-
KOrna He ykasaHa Ha 3Tukerke. Nokyna-
TENO OCTAETCA OPUEHTUPOBATLCA Ha Te-
NEBU3NOHHHIE peKNamHble PONuku 06
anemeHTax, Koropuie "pabovalot no ge-
CATW pas aosnblle OOBIYHBIX CONeBbIX”,
wiu  NoBepuTe Ha cAoBO duUpMe
Energizer, yTBepxaanowei, 470 e HoBue
NUTHEBLIS aNEMEHTH €2 TMNOpaaMepa AA
pabovalnT B NATh Pas gonblie OBbIyHBIX
wenouHbix [1]. Tlpuyem ocraerca He
BNOAHE NOHATHBIM, KakKne WMEeHHO 3Ne-
MEHTH Ha3BaHbl "OBbINHBEIMK”.

Y106 KOSIMHECTBEHHO CPABHWUTL Na-
pPaMeTpbt 3NEMEHTOE PasHBIX 3NEKTPOo-
XUMUNECKUX CUCTEM, HEOBX0AWUMOD WC-
NBITaTh VX B OAVMHAKOBBIX YCNOBUAX. Ta-
Kue wcneiTahug Obinv  NPOBEaeHb
C 3JIeMBHTaMK TPEX TUMOB: COMEBHIM
Philips Long Life {(30C "ceexero™ ane-
menTa — 1,65 B), wenoyHum Duracell
Ultra M3 (1,62 B) un JsuTueebiM
Energizer ¢° (1,8 B). Kaxauin u3 Hnx
6bin HarpyxeH pPe3ancropoM HOMUWHa-
nom 15 OM, 4TO COOTBETCTBYET Havak-
HOMY TOKY paspagku npubanamvtensHo
100 MA. O 3nemMeHTOB TURNOPa3Mepa
AA TakoW TOK Harpysku -— TWUNOBON.
Paspanka nposogwnacb UWUKhaMu Mo

Ecan npuHATL B KaYecTBe KpuTepPua
MOAHON Pa3PRAKWY BNEMEHTA YMEHBLLEHWE
HanpaxXeHua Ha ero Harpyske o 4.9 B,
BKCNEPUMEHTANBHD ONPEASNeHHas eM-
KOCTb CONEBOr0 3NEMEeHTa COCTaBuna
1 A, wenouwnoro — 2,9 A, a nuTreeo-
ro — 3,5 Avy. CnenoBarensHo, H1 O Kaknx
MNATW- W ASCATUKPATHRIX OT/IMYVAX B €M~
KOCTW 3AEMEHTOB Pa3HBIX SAEKTPOXUMN-
HECKNX CUCTEM rOBOPWTHL HE MPUXOOUTCA.

Ha puc. 2 npusegeHa ewle oaHa ce-
pua Kpuebix. OHW NOKa3weaKT, kak u3-
MEHRNOCh BHYTPEHHE® CONPOTUBIECHWE
aNeMeHTOB B npougcce paspaaku. Co-
OTBETCTEBNE MEeXay TUNOM 3fEeMeHTa
M UBETOM KPWBOK 3O€Ch TaKDe Xe, Kak
Ha puc. 1. 3Ha4YeHWA BHYTPEHHEro ¢o-
nporusaeHna R 6b0n BHNMUCTIEHH MO

bopMyne
E
R=R.|=-1
' R”(U )

roe E — 30C anemeHra; U — Hanpaxe-
HWe nog Harpyskou; Ry -— conpomene-
HWE Harpy3Kw.

BHyTpeHHee conpoTuBnNeHne CoNeso-
ro W WeNOYHOro JIIEeMEHTOB N0 Mepe
paspaakvu MOHOTOHHO BO3pacTaer. A co-

vnn wenoys {rugpokeva kanus). Mo gan-
HEIM [2] 8 CONEBOM MapPraHUeBo-LUMHKO-
BOM 318MEHTE NPOUCX0ANT peakuwva

2MNn0, +2NH,Cl+2Zn=
=2MnOOH + Zn{NH,),CL, + H,O,

a B LUSNOYHOM
2Mn0, + Zn+H,0=2MnO0H+Zn0.

O marepuane 3neKTpogoB ¥ XUMUec-
KOW peakuun B JIMTUEBOM 3/IBMEBHTE HET
[OCTOBEPHHIX cBefieHWin. MOXHO vk
NPEaNONoXWTL, YTO AEKTPOALI — NUTUIA
¥ ABYOKWCH MapraHLa, a 2AeKTpomY —
PacTBOp Nepxnopara NUTus B NPONWIIBH-
kapbonate. Echu ara goraaka eepha, co-
rmacHo [2] B nuTnesOoM SneMeHTe naeT
peaxuna

Li+MnO, =LMnO,.

Ucnonb3ys 3akoH Papasen, Nony4nMm
BHIPAXEHVE ANA ONPEaeneHus eMKOCTU
ranbBaHWNECKOro anemeHrTa C, Av:

mFn
C= .
3600M




rae M — MacCa Pearmpyiowux BewecTs; l

F = 96,5-10° Kn/r-ake — wucno dapa-
hea; N — BaNeHTHOCTb (J:Lnn CONesoro
¥ WEeNOYHOro ranbBaHNYECKNX SNemMeH-
TOBR — 2, AnA nutwesoro — 1); M — cym-
MapHan MONeKYNApHas Macca pearvpy-
IOLNX BELWECTB.

BagewmnBaeM ransBaHmnueckue ane-
MeHTH TUnopaamepa AA: coneeoit — 17 1,
Weno4yHon — 24 r, nutuesbiit — 15
Mpeanonoxvm, 4TO NO CPABHEHUIO € MaC-

COI pearnpylowux BewecTs Mmacca Kop-
NYCa aneMeHTa ¥ BeLecTB, He NPUHNMA-
OLYWX YHACTVS B PeaKLUK (YronbHbli ane-
KTPOA, S3AEKTPOAUT B LLENCHHOM W INTHUE-
BOM 3N1EMEHTAX), HUHTOXHO Mana u ew
MOXHO NpeHebpesn.

CymMMapHYI0O MOSIEKYNSIPHYIO Maccy
PearvpyiowMx BelwecTE BUHUCHUM U3
NPYiBEAEHHEIX BHILLE YPABHEHUN XuMmye-
CKUX peakumin: y conesoro — 346 1, y we-
nowHoro — 257 r, y autveroro — 94 r.
Moactaenss B GOPMyNy YVCNOBHIE 3HA-|
YeHUs, NONAYYUM MAKCUMANBHO BO3MOX-
HYI0 €MKOCTb CONEeBOr0 anemMeHTa —
2,6 Ay, wenoyHoro — 5 AM, nuTueso-

3HaYeHult eMKoCcTY OT U3MEPEeHHBIX MOX-
HO OBBACHUTE AOBONBLHO rPySEMK aony-|
LUEHUAMU, NPUHATBIMY NPU pacyeTe.

Tak 470 NATU- N ASCATUKPATHHIX OTAN-
4umit He oBHapyxeHo. Teoperuyeckas em-i

ro — 4,3 Avq. OTnuuus paccqmauﬂuxli

KOCTb WENOYHOTO 21IeMEHTa NPUMEPHO
BABOE BONbLLE eMKOCTY CONEBOro, a Nn-
TUEBBII HE YMEeT B 3TOM OTHOLLEHUN Hu-
KaKoro NPenmyLLecTBa Nepea Weno4HLIM. |
370 COOTBETCTBYET pPEe3ynLTartaMm aKene-i
pumMenTa. Mo utoram BCe# NpoaenaHHon
PaboTel MOXHO 3aKAINNTL Creayiowee:

1. flutueBme rancBaHuyeckue ane-
MeHTH 0BnanaioT Havbonee CTabMABHBIM,
HANPSXEHUEM, HAUMEHBLUUM BHYTDEH-|
HUM COMPOTUBIEHUEM, KOTOPOE NPaKTH-|
YECKU HE SAaBUCUT OT CTENEHU PaspPAXeH-
HOCTK, U HAUBONBLLEN, XOTA U He HAMHO-
ro, emkocTely. Mx npeanoyturensHee
NPMMEHATL ANS NUTAHWA annapaTypob
¢ SonbwUM NOTPeENEeMEIM TOKOM, a Tak-
e B yCTPOWCTBAX, KOTOpbI€ aBTOMATUYE -
CKW OTKAIOHAIOTCS NPU CHUXEHUN HaNps-
XEeHUSI MCTOYHMKA NUTaHUs {Hanpumep,
umdppoebie poToannapatsl).

2. WenoyHue anemeHTs UMeIOT em-

|
|

KOCTb, CPaBHUMYIC C eMKOCTBIC auTue-

rpy3Kky BONBWON TOK, OAHAKO NPU MEHb-
weM HanpsxxeHun. Ux nydwie npymeHaTb
B YCTPOWCTBAX CO CPpeaHUM TOKOM fO-
TpebneHus 6e3 aBTOMaTU4eCKOro KOH-
TPONA HanpsxeHwa. Bo MHOrmx cayvasix
LLENOYHLIE 31EMEHTH NPeANOYTUTeNnbHee
AUTUEBBIX, NOCKONEKY OHU B TPU-YeTuipe
paza geweene.

3. ConeBuie 3nemMeHTH MMeIOT Ham-
MEHBLUYID €MKOCTE M Hanboneluee BHyT-
peHHee conportvenenue. Mx uenecoob-
PasHO NPYIMEHATL B annapatype ¢ Manbtm
noTpedasnemMbiM TOKOM.

BbiX, U TaKxe CNOCOOHE OTAABATL B Ha- l[

SIUTEPATYPA i

1. Energizer. Battery Products. — <http://
www.energizer-eu.com/en/e2_lithium/
defeult.htm>.

2. 3aropckwir B, Jlekunun no obLuei u He-
OPraHecKol xumMun. Jlekuwa 5. — <http://
www.chem.msu.su/rus/teaching/general/
tectionS.htmil#3>.

Pepakrop — A. Qoarui, rpageixa — asropa I

' Ctabunnusatop HanpsaXeHus

C ABOWHOW 3alUUNTON

0. KYPBAKOB, r. Tyna

B npegnaraemoif BHUMAHWIO YATATENEH CTaThe ONMUCaN InHeAHbIN
peryaupyembii CTabunusarop ¢ BeIXO4HbIM HanpsHxeHuem or 3 go
30 B, obecneunBaiownii TOK Harpy3kn go 2 A. Ero ocobesnrocrs —
HanuuMe PasBenbHbiX CTYNEHEHR 3alynThi OT NEeperpysKu no ToKy
M KOPOTKOro 3amMbiKanHis Ha Beixoae.

tXemMa ycrTpowcTea nNnoKazaHa Ha

‘puc. 1. Mpu 3amMuiKaHyy Ha BEIXOge
crabunueatopa cpabarLiBaeT 3neKTpOoH-
Hu y3€n 3awmMTe Ha TpaHaucTope VT3,
a B cny4ae neperpysku No ToKy — 87eKT-
pomexanudeckumin yzen — pene K1, ynpae-
naemMoe TpUHUCTOpPOM VS 1. SnekTpoHHas
3awunTa cpabaTeiBaeT, Korga B peaynsrare
3aMbIKaHUA HANPSXeHUe HA BbIXoAe cTa-

na SA1 7" namepner ToK, a B HUWKHEM
"U” — HanpsxeHune.

Aevanu ctabunusaropa, 3a UCKNoue-
Huem Tpanawctopa VT1, ceetoavwoaos
HL1 v HL2, kHonku SB1, muanuamnepme-
Tpa PA1, nepexkmoyatens SA1 1 peaucto-
poe R2, R14 n R15, CMOHTUpOBaHL Ha
iNare ua oAHOCTOROHHE P ONLrMPOBAHHO-
rO CTEeKNOTEKCTONUTA. HepTex Nnatu no-

R14 0,075
—
Vo2 1220 VT1 KT8254A o~
. o 0 °> +
. @)
HL2 ATs07 R4 AR & I~ PA1 SAT
" 3K 5 ~
Meperpyake” e Re 1K Rt L
» HL1 AI307B R7 82k 100
J = “Pabora" 620 vI2
= | = VDt KT814r o
al | & DAt KL1056 o
o o O | K142EH3A c34700 K11 ) vD3 :
g x| == hs[ izt sy KAt0s6 75 t]mz R15[)] <
g 3 6[*S T. L REIETS g
a2 o= Kz VT3 I @
5 = @ | SB1 VD4
b
> & || 3 & ["nyex vS1 KT3158 K1055
o °f |z KY201K
b R2 = | q
4K & Z\_ R13
8 R8 0,51 300
— I : v :
o I L=J
{Puc. 1,

6uNN3aTopa yMeHbLAETCA NpakTUYecku
00 Hyna. TpauaucTop VT3, a Bcnea 3a HuUMm
¥ TPaH3NCTOPH VT2 1 VT 1 3akpuBaloTes:.

B cnyuae neperpyskus TOK HArpysku
co3gaer Ha peauctope R8 nageHue Ha-
npsixeHus NpubnuautensHo 1 B, aocta-
TOYHOE ANsi OTKPLIBAHWMA TPUHUCTOPA.
Basa Tpanauctopa VT3 Yepea oTKpuIThie
TPUHUCTOR U auoAa VD1 okaswBaeTcs co-
€AUHEHHON C OBLMM NPOBOAOM, NO3TO-
My TpawaucTtop VT3 3akpuiBaeTcs, 3a-
KpbIBas perynupylowmnii TpaHaucTop VT1.
Yepes HeCKONBKO MUNAUCEKYRA nocne
BTOro (BpemaA 3aBUCKT OT MCTNONL3YEMO-
ro aneKTpoMarHuTHoro pene K1) cpabo-
Taet pene K1. Ero konvakTe K1.2 3aMu)-
KaloT 6asy vpansucTopa VT3 Ha obuii
npoBoA, a KoHTakTel K1.1 BkAIONAIOT cBe-
Toavon HL2, curHanuaupyiolimin o cpa-
HaTeiBAHUN 3aLUNTH.

Mocne ycTpaneHus NpuuvHb Nepe-
rPY3KM AOCTATOYHO KPATKOBPEMEHHO Ha-
¥KaTk Ha KHONKY SB1, 4ToB6LI BOCCTAHOBUTL
HOPMANEHBIN PexmM patoTu yCTPONCTEA.

Ha Bxogn crabunuaaropa noaaiot no-
cTosiHHOe Hanpsxerune 40 B. BeixogHoe
CTabrnnu3npoBaHHOE HANPMKeHUe oT 3 A0
30 B ycraHaBnmealoT nepemMeHHBIM pean-
cTopom R2. BrixogHoe HAnpsiXeHne n ToK
HarpPy3kn KOHTPOAUPYIOT € NOMOLLBIO
Munnmamnepmetpa PA1, KOTOPwIA B BEpx-~
HEM MO Cxeme NONOXEeHUU nepeknoyaTe-

Ka3aH Ha PMc. 2. PerympyioWwmii TpaHan-
crtop VT1 ycTaHaenuealot Ha pebpucrom
TENNOOTBOAS NAOWAALID He MeHee
100 cm®. Mukpocxemy DA1 npunaveaiot
CO CTOPOHH MEYaTHHIX MPOBOAHVKOB,
a mexay ee KOpPNycom v NNAToi cneayel
NOMECTUTE UBONUPYIOLLYIO NPOKNAAKY.

TpanavcTop KT825A (VT1) MOXHO 23a-
MeHuTe Ha KT825b6, KT825I KT818BM,
KT818I'M, tpanauctop KT814l (VT2) —
Ha KT814B, KT1814B, KT8166—KT816r,
TpaHavucTop KT315B (VT3) — Ha KT315MN—
KT315E.

Tpunuctop KY201K  3ameHuM Ha
K¥201B—KY201H, KY201A, Ky202B—
KY202H. Bmecro auoaa 0220 (VD2) no-
agovayr avoaw cepuit A219, 0223,
KA102, KO103 ¢ nobuiMmn ByKBEeHHBIMU
ungekcamu, a Bmecto amona KO1056
{(VD1, VD3, VD4) — KO106A vinu nicbon
ApYroil KpeMHWEBHIi € AONYCTUMBIMY
NpsiMBIM TOKOM A0 300 MA 1 oBpaTHEIM
HanpsixkeHuem He menee 50 B.

Pene K1 P3CY% wucnonHeHus
PC4.529.029-00 {nacnopt PC4.524.200)
uau Apyroe ¢ ABYMS rpynnamin nepexnto-
YAWLWKWX KOHTAKTOR, cpabaruBealowee npy
HanpsaxeHun ve 6onee 30 B.

MepemenHwii peauctop R2 — noboi
¢ xapaktepuctukon A. Peauctop R8 —
HECKONEKO BUTKOB KOHCTAHTAHOBOrO, HU-
XPOMOBOMO UMW MAHTAHUHOBOrO NPOBOAA,

39
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HaMOTEGHHOTO H2 KOpPNyC peaucropa
MAT-1. Ero conpoTUBneHWe onpeaenneT-
Cf BHOPaHHLIM 3Ha4YeHneM Toka cpabathi-
BaHW§ 3aWWTH, YTO, B CBOIO OYEpEeAb, 3a-
BUCUT OT HENPSHXXEHUA BKMIOYEHUS MCNONb-
3YeMOro TpUHUCTOPa. BO3MOXHO npume-
HeHWe peanctopos C5-16B, C5- 16MB co-
OTBETCTBYIOLUEN MOUHOCTU.

Bonee TO4H0 CONPOTUBNEHWE PE3UCTO-
pa nogbupator B TakoM nopsaxe. K Buixoay
crabunnaaropa noaknioyaT NPOBONOY-
Hb) NEPEMEHHBIN PESNCTOR COMPOTHBNE-
HUeM 22—30 OM. BnowaloT yCTpoficTeo,
W pe3UCTOPOM R3 yCTaHaBNMBRIOT Ha BLIXO~
ne nanpskenne 10...15 B. 3arem nepe-
MEHHHM PE3UCTOPOM, BLIMONHSIOWMM
PYHKLMIO SKBUBANIEHTR HArPy3KK, YCTaHaB-
DUBAIOT MO GMNENMETPY TOK, PABHLIN 2 A, 1,
noaBmpan conpoTMeneHie peancropa RS,
notuearea cpabaruBaHUa 3aLMTLE

B pagnoniofnrensckoii npakTnke He-
peoxo Tpebyerca 3awmra ¢ perynvpye-
MBIM MOPOroM. B aroM cnyuae e crabmnn-
3aTOP MOXHO BBECTW CTYNEHYATYIO pery-
AVPOBKY, KaK NOKasaHo Ha puc. 3. 3aech
pe3ucrop R8, paccunTaHHbili Ha TOK Cpa-
GathiBaHnA 3aumTh S0 MA, BKIIONEH NO-
CTOAIHHO, 2 NapannNentHo €My Nepexioya-
Tenem SAZ2 nOAKNIOYAIOT  PE3UCTOPH
R16—R 19 yeTmpex apyruwx ctynenei: 100,
500 MA, 1 n 2 A, Peanctopu R16—R19
NPUNaVBaKNT HENOCPEOCTBEHHO K KOHTaK-
Tam nepekniouarenn SA2.

Yka3aHHble Ha CXEME COMpPOTMBNEHWS
PE3UCTOPOB — OPUEHTUPOBOYHLIE. WX
MOXHO PaCCYMTaTh TONHO, AULLL 3HAA Ha-
MPAXEHNE OTKPHIBEHUA TPUHUCTOpa. N3-
MEPUTE BTO HaNPSXEHWE MOXHO TaK.
Jeuxok nepemeHHoro peanctopa R2 yc-
TE2HABNMBAKOT B KpaliHee HMXHEeE no cxe-

— -

ME NONOXEHNE W NOAKIIIONAIOT K HEMY Y-
PaBNAIOWWIA  BNEKTPOL,  TPWMHWUCTOPE,
NpeagapmTenbHO OTNase ero Or NPaesoro
no cxeme BuBOAz peancTopa R8. 3atem
BKIMIOYI0T NUTRHUE N MEQNESHHO YBENNYN-
B2IOT PE3UCTOPOM R2 HanpskeHne Ha yn-
paerawemM anektpoae. B MOMeHT or-

-
1
[ |

KSB1, R7
vD1

KK1.2

K C1, C2, C4, C5,
R1, R3, SB1,
868, 8 DA

KR13, R15
e

8
3
r

KPBIBaHWA TPMHUCTOPE, O YEM NPOCUrHa-
NM3UPYeT CBETOAUOA, WU3MEPRIOT BONLT-
METPOM 3TQ HanpsLKeHUe.

Peauctopw R14 1 R15 noabupatot nogn
KOHKPETHLIN munnwamnepmerp PA1. B aB-
TOPCKOM BaPUaHTE NpuMeHeH qopaboraH-
HLIl BonsTMETR M4253 Ha 30 B, ¥y koTopOo-
rO ypanen A06aBOYHLIN PE3UCTOR CONPO-
venenwem 30 kOm. Peauctop R14 co-
CTaBneH M3 ABYX conporueneHuem 0,2
w1 0,12 OmM, COSANHEHHBIX N2PAaNNENLHO.

s e

Pegaxrop — B. Yyawos, rpagusa — B. YygHes

L ooy
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Bce OTEYEeCTBeHHbIE MMKPOCXEMbI
Cnpaeomink
§ M.: Usnatensckiii nom «floaaka-Xdls, 2G03. - 400 ¢.

Lf 2-¢ v, Nepepad,

lMpowenwee gecatmnerne ana ove-
YECTBEHHOW 3NEKTPORHON (NONYNpoBOA-
HMKOBOM} NPOMBILLNEHHOCTI CTAN0 NEpU-
OAOM CEPLE3HBIX UCMBITZHWIA, HO CAYXM O
€€ CMEPTU CUABHO nNpEeyBenAUYEHH.
B Hacronwee epeMsa NONYNPOBOAHWVKO-
B29 MPOMBILLAEHHOCTL MPOOONXKAET Bbi-
NYCK HOBLIX NPUGOPOB ¥ MMKPOCXEM, KOH-
KYPEHTOCNIOCOOHBIX 3apyGeXHHM aHano-
ram Kak no INEKTPHUYECKUM, KNIMMaTHYeC-
KNM 1 HAAEXXHOCTHHM XapaK TEPNCTUKEM,
{ TaK 1 No yeHe.

Llenb HacTOAWEro CnpaBo4yHMKa —
O3H2KOMWTL WMPOKMIA KPYr Crieumanmc-
TOB 1 paanoONNGUTENne C HOMEHKNATYPON
BbinyckaeMuix npuGopoB U MWKPO-
cxeMm, 06neryuTe OTEHECTBEHHOMY paspa-
GOTYMKY NEPEX0M, HA HOBYIO 2NEMEHTHYIO
Gasy, yTONHUTL anpec NpoM3BoanTENe u
MOgenb 3apybexHoro aHanora
w3nenuin.

CnpaBo4HVK ABRSETCA ROTMYECKMM
NPOACNXEHUEM NEPBOro naaanua 1997 r.,
OH YCTaHaBRAWBZET CBA3L MEXAY TUNOM
OTEYECTBEHHOI MUKPOCXEMH, €€ 3apy-
GeXHBM 2HAanOroM, (PYHKUMOHRABHHM
Ha3HA4YEHUEM, OTEYECTBEHHHIM W 3apy-
GexHboim NponaBogurTenem. B Hem nepe-
yYncneHy BCe Korpa-nuéo pa3paboraHHue
N npovaeeneHHue Ha vepputopun CHI
MMKPOCXEMB — BCero okono 8000 rnos.
1o CpaBHEeHUWIO C NEPBBIM N3AAHUEM 3Ha-
YNTENbHO pacluMpeH nepeyeHb npnGo-
POB, YTONHEHH AHANOIY MHOMMX MUKPOC-
xem. flo6aeneHa HPoOpMaLmMa O COCTORA~
HUN MPOM3BOACTBA, NOABWNACH Tabnuua
PYHKUMOHANBHONO Ha3HAYEHWA MUKPOC-
xem, Tabnuya TMINOHOMMHANOB, PEKOMEH-
AYEMBIX K NPUMEHEHMIO. TTONHOCTLHIO 06-
HOBUNACh Tabnuua C agpecamMmn oTeyecT-
BEHHbLIX NPONZBOAMNTENEIA MMKROCXEM.

B nepeyi0 o4epenb, CrpaBoyYHK aa-
pecoean paspaboTryukam dNEeKTPOHHON
annapatypbl ¥ paGoTHVKEM MaTepuasib-
HO-TEXHNYECKOTO CHaOXEHWNRA, HO MOXET
6LITh NONE3EH CTYAEHTAaM By30B COOTBET-
CTBYIOWMX CreLManbHOCTEN U paguonio-
Gutenam.

‘ W3paTtensCcxuii gom
OA9KA «Aopaxka-XX1»
3akazarb KHUMM

Moo Ha canre Www.dodeca.ru

105318 Mockea, afa 70, yn. WepGaxoeckan, 53
Ten./dakc: {095} 366-8145, 366-2429, 366-0922
£-mail: book@dodeca.ru




MOLWHBIA UMNYJIbCHbIN
CTabMNN3NPOBAHHbLIN

OJIOK NUTaHUSA

P. KAPOB, C. UBAHOB, r. Co¢usa, bonrapua

B npepnaraemMoyi BHUMaHWIO YutTaTesnei ctarbe onucadH MOLYHbINA
UMNYNIbCHbIV UCTOYHUK OIS MUTAHUSA Pa3INYHOU 3/1eKTPOHHOM anna-
parypbi. OH cobpaH no cxeme rMosyMmocTOBOIro UHBEpTOpa, ynpasnis-

emoro LLUN-koHTponnepom TL494.

W'OHBneHme MOLUHBIX BbICOKOBOJIBTHBIX
. MoneBblX TPAH3WUCTOPOB  SIBUNOCh
NPEeAnoCkINKON /15 Pa3BUTUSI CETEBBIX Bhl-
COKO4ACTOTHBIX B/IOKOB NMUTaHMS C LUMPOT-
HO-MMNyNbCHBIM (LLUW) ynpaenexnem [1, 2].
OcHOBHbIE NpenmyLLecTBa NOAOGHBIX MC-
TOYHMKOB Nepes TPaIMLMOHHBIMWN NUHEN-
HbIMW — noNy4eHne 60onbLUE MOLLHOCTM
Ha Harpyske npu MeHblUmx rabapurax u,
COOTBETCTBEHHO, 6onbwero KNA, [3].
Cxema npegnaraemMoro MMMyIbCHOro
6noka nuTanma nokasana Ha puc. 1. Oc-
HOBa YyCTPOMCTBa — mpeobpasoBartenb,
COBpPaHHBI MO MONYMOCTOBOIN CXEME.
B MCTO4HMKE NUTaHUS BLINONHEHA MONHas
ranbBaHMYecKkasl pa3Bsi3ka MeXy BXOA-
HOI BbICOKOBONIETHOM WM BBIXOQHOM LEensi-
MW. ¥Y3en ynpaeneHusi cobpaH Ha OCHOBE
LLUWN-koHTponnepa TL494.

TpaHauncTopHbIn onTpoH U2 obecneyn-
BaeT raflbBaHN4ECKYIO Pa3BsA3Ky B Lienm oT-
puvuareneHo 0BpaTHOM CBA3M MO Hanpsi-
XeHuo. MNageHrne HanpsbkeHst Ha peauc-
Tope R7 npnbnuantensHo paeHo 2,5 B.
ConpoTuBneHme 3T0ro pe3ncropa paccum-
TLIBAIOT, 33[aBLUMCEL TOKOM Yepe3 peauc-
TVBHBIA fenmtens RBR7. Conpotuenexve
pe3ancropa R6 BuluMcnsioT no popmyne
U, -25

BbIX

R6 =

Iy

rae Ug, — BBIXOAHOE HanpsikeHne NCTou-
HWKa NMUTanms; |} — ToK Yepe3 peancTmB-
Hbllh aenvtens RERY.

Conporuenenne peauctopa R9 onpe-
AensieT TOK Yepe3 usnyyaoLmii ayog, on-
TpoHa U2.1, a Takke MUHUMasBHBIA pabo-

rae Ur — nageHne HanpskeHust Ha uany-
varoLlem auopae ontpona U2.1.
Mwukpocxema DAS crabunmanpyet Ha-
npsikeHve 8 B ans nutaHus pnenvrens, co-
cTosiwero mn3 ¢OTOTPaAH3UCTOPa OMNTPOHA
U2.2 n peancropa R17. HanpsbxeHne ot
CpefHel TOUKN AenUTens NOCTynaeT Ha He-
VHBEPTUPYIOLLMIA BXOA, NEPBOro yCUNUTENs
curHana owmbkm LLUN-koHTponnepa DAG.
HanpsixeHve ons nuranus yana ynpas-
nenmst n gapamneepoB (Mukpocxema DA7Y)
noneebix TPaH3MCTOPOB obecneumsBaet
BCMNOMOraTenbHbIA UCTOYHUK Ha& CETEBOM
TpaHcopmaTope T2 1 aHaNoroebix Cra-
6unmnsatopax Hanpsixermst DA2 n DAS.
Y3en 3aLmThl No ToKy cobpaH Ha KoMna-
patope DA4 u tpurrepe DD1.1. ®yHkuuio
Dartuska ToKa BeInonHser peauctop RS,
BK/IIOYEHHLIA B AuaroHanb Mnonymocra.
Ha HewHBepTUpYIOLLMIA BXO4, kOMMNapaTtopa
DA4 nopaertcsi HanpsikeHue TPeyronbHOMN
dopmMbl ¢ KoHAeHcaTopa (C26) vacToroaa-
DaloLLen Lenmn TakToeoro reHeparopa LLUN-
KOHTposnepa (puc. 2). Ha Buixoge komna-
patopa hOPMUPYIOTCH TAKTOBBIE UMITYSIbCh,
nocrynaiowme Ha Bxog, C Tpurrepa DD1.1.
Ecnv naneHuwe HanpskeHust Ha pea3unc-
Tope R5 pocturker 1,1 B, BKIIO4AIOTCA 13-
nyusaiolme amoasl 1 OTKpbiBaercst (poTo-
TpaHaucTop ontpoka U1. Ha Bxoa S Tpur-
repa DD1.1 nocTynuT HWU3KMIA YPOBEHb.
Ha npsimom Bbixope Tpurrepa DD1.1 n,
CnefloBaTenbHO, H8 HEeMHBEPTUPYIOLLEM
BXOAE BTOPOro yCUnmTens curHana oLmt-
kn LLN-koHTponnepa DAB ycTaHOBMUTCS
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Puc. 1

OcHOBHbIE TeEXHU4Yeckue
XapakTepPUCTUKN NCTOYHUKA NUTaHUSA

BeixoaHoe HanpsxeHve, B ... ... ... 28
MakcrmanbHbIN TOK Harpy3ku,
A 10
HomuHanbHas yacroTta npeoob-
pasoBaHms, Ky, ... ..o 100

4uin Tok ctabmnmnaatopa DA1. Mpu BeIGpaH-
HOM TOKe B 3TOW uUenu |, (3Ha4eHne Toka
JLOMKHO 6bITh B AONYCTUMBIX Npeaenax ans
crabnnmaaTtopa DA1) conporueBneHne pe-
3ucropa R paccumteiBaIOT NO hopmyne

Uaux _(215+UF)

R9=
l

2

BBICOKMIA ypOBeHb. B aTtom cnyd4ae o6a
TpanaucTopa VT1 1 VT2 6yayT 3aKpbIThI.
Ans ynpaeneHus MOLLUHLIMU KOMMYTU-
PYIOWMMM  MONEBEIMM  TPAH3NUCTOPaMu
NnPMMeHeHa cneunannanpoBaHHast MMKpO-
cxema — JByKaHanbHei apavesep DA7.
Ha pue. 3 nokaszaHa BHYTpeHHsisi CTPYKTY-
pa opHoro kaHana. B ckobkax yka3aHbl HO-

BUHY.LUL UNUHROLOU
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E-mail: power@radio.ru
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Bue. 8 DD1T
Puc. 2 b
16 (11)
2(6)
15 (10)
3N
14(8)
Puc.3

Mepa BLIEOPOB BTOPOro Kavana. Kaxawi
KaHasl COmEePXUT OMTPOH WM YCUAUTENb
€ MOLUHBIM TOKOBBIM BbIXCAOM. MoaoOHLIe
MUKPOCXEMB LUMPOKO MCMONL3YIOT ANS yn-
PABNEHUA KK BCHHXPOHHBIMU, TAK 1 BAEK~
TPOABUFETEAAMU MNOCTOAHHOIO TOKa,
Mapamerpe gpaiisepa No3BOARAIOT He-
NOCPEACTBEHHO YNPasnaTh nosnesbiMn
TPAH3UCTOPEMM C M30IVPOBEHHLIM 32TBO-
POM, KOMMYTUPYIOLLMMKM TOK 80 S50 A npn
HanNpsxeHn He 6onee 1200 B.

OcHoBHbIE NapameTphl
mMukpocxembl HCPL315J

MakCuUManbHEM NUKOBLIM Bbi-
XOOQHOM TOK, A

MakcvmansHoe BLIXOgHOe Ha-
npaxenue, B ... ..o L oL, 1

MakcumaneHuii  norpebnae-

MBI TOK, MA ... ... . ....... . ... 5
UHrepean HanpsxeHws nura-

e, B 15...30
Pabounit wHTepsan Temnepa-

v, °C .., -40...+100

Conporusnerue peanctopos R3 v R4
B yensx 3ats0pos KOMMYTVRYIOLWUX TpaH-
3WCTOPOB PRCCHUTHIBAIOT NO PopmMyne

RS (94)2 UCZEI(CZZ) UL ,
IL
rae Ucoo (copy — HaNPAXEHWE NUTaHWA
JDpaisepa (HaNPMHKEHUE Ha KOHAGHCATOPe
C20 unn C22); U, — BbIXOQHOE Hanpsxe-
HK1e gpavieepa; | — MakcnmansHbiil NMKO-

_ 86l BeIXOQHOW TOK.

B awarcHans noAyMOCT2 BIAKYEHL
nepavmiHan odmoTka TpaHcgopmaropa T1
n ppoccenb L2 (MHAYKTUBHOCTL BRoccens
MOXET BKNIOUaTh B Ce6A MHAYKTUBHOCTL
paccevsanun  TpaHchopmaropa)  [4].
TpanoGopMarop BLINOAHEH Ha MarHMTo-
nposope E-E tmnopaamepa F-43515 ¢up-
Mel Magnetics Inc. NepsnyHasn cOMOTK2
copepxut 38 evTkoB NpoRoaa #10AWG,
a BTopuUyHaa — 5+5 BUTKOB, HAMOT2HHLIX
npoBoaomM #12AWG. fpoccens L2 Hama-
THBAOT HA MarHuTonposcne F-41808EC
drpme Magnetics Inc. O6moTka ppoccens
L2 cocrout va 8 srTkos nposcAaa #19AWG.

Apoccene L3 BbINOIHEH HA MarHMTo-
nposoae TopougansHol ¢opmb MPP
55930A2 drpmer Magnetics Inc. O6moTka
apoccens L3 conepxut 20 BUTKOB NPOBO-
na #12AWG. Apoccenb 8XxoAHOro HuAbT-
pa L1 — E3993 ¢mpmb Coilcraft, ero mw-
DYKTMBHOCTb — 900 MKIH.

Mpu BKNKOUEHUU TpaHancTopa VT 1 {(nm
VT2) wepea nepBuNHYO OBMOTKY TPaHG-
dopmaropa T1 aa spemsa ynpasnsiowero
MMNYNBCa t) HAYUHAET NPOTEKATL NIMHENHO
Hapacralowuii Tok (puc. 4}). Korga rpax-
avucrop VT1 (nan VT2} aakpoercs, BChen-
CTBME HBKOMJIEHHOW 8 NepsuYHONn 0BMOT-
Ke TpaHcdopmarTopa n apoccene L2 aHep-
N 8 Lenn 3a spems t. 8 aTOM xe Hanpas-

I
O

1 -

Puc. 4

NeHnn NPOACNXaeT NPOoTeKaTb AWMHEeNHO
YMEHDBLUAIOLMIACH TOK. OH 3aMbIK2eTCH He-
pea guog VD7, ecnu sbisniodnncs TpaHan-
crop VT1 (unu wepes nuon VDB, ecnu abi-
KNKYUACA TPaH3NCTOp VT2).

He ywmThiBan aKTUeHbLE NOTepu MOoLL-
HOCTU 8 UENW NEPBUHHON OBMOTKN TRaHC-
POPMAaTOPAa, 3aNVLLEM YP2BHEHWS ANA NH-
Tepsanos spemern t; n t;:

. di, di
E,=U;, -L, ar LI.',+LIdt
e Ee=U.../2 — noncemHa HanpsxeHus
nuTaHuR; U'o — BEIXOBHOE HAaNPSXEeHWe NC-
TONHVIKA, NPUBEAEHHOE K MEPBUNHCI 00-
MOTKe TpaHcdopmaTopa; L1 — cyMmapHaa
WHBYKTUBHOCTE  NepBu4HOt  0BMOTKM
TpaHcgopmaropa T1 1 ppoccens L2,

OTcioaa NOAYHNUM BbIRD2XEHUA AN5 Bpe-
MEHU T, N 1, (CM. puC. 4}:

E,

t — Lllm L‘) — Lllm
1 ’ = s
T AR T
rae |, — MaKCUManbHLIl TOK NEPENHHON
OBMOTKN TpaHcpopMaTopa.

Bpems nporexannn Toka wepes nep-
BUYHYI0 0OMOTKY TpaHcdopmMaropa B oA~
HOM HanpasfeHuu =t +t; MOXHO Bupa-
3VTb CRepyIoLMM O pasom:

_ 2E,
K ETAT TS

Echm npUHsTL, YTO
Ey+ Uj ~ 2E,,
TO BPEMA NPOTEKaHUA TOKa pasHo

1
t =l ——.
n m
E-U,

W3 a10r0 paBeHCTea nofy4M ypasHeHne
AN BHELLHEN x2pakTepPUCTUKKY MCTOYHWKE
nuTaHna. Hanpymep, ansa koappmuueHra
32N0NHEeHUA ynpasnaioLUrX MMNYIeCOB

N
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TO YP2BHEHWE BHELLHEN XapaxTeprcCTuKN
VICTOYHUKE NUTaHnn MeeT s

V4 2

20=1-2qQ,.

E,

BHewHna xapakTepucTrka 6noka nura-
HUR NOKal3aHa Ha puc. 5. BuxogHoe Ha-

Upex

Unur [ ——
08
086
0 0.1 02 Cx
Puc. 5

NPSXEHNE UCTOYHMKA 3aBUCUT OT CONpPO-
TveneHun peavcropa R17 — yem meHeLue
COMPOTURAEHNE, TEM MEHbLLE Hanpaxe-
Hue Ha suxope. Tok cpabaTeieaHns 3alln-
Thl CMPENEnfeTcs CONPOTHRAEHUEM AaT-
YmKka — peauctopa RS.
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PH-1 AM p/cT. Ha 160 M
PH-3 SSB p/ct. Ha 160, 80 M
PH-54YM p/cr. va 10 M
PH-7 SSB p/cr. Ha 160, 80, 40 m
PH-9 syactoTomep
PH-13 YM p/cr. Ha 2 M {cvHTes.
HacToTH}.
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Aocraeka noyroli no Poccwn. Pa-
pnocTanupn. PagwopeTtanu. Mpubope.
NHCTPYMEHTHL. SNeKTpoHuKa A9 aBTo-
moGunsa. Bee ama tenedonvm n TV. Ana
6ecnnaTtHoOro KAaTanora — KOHeEPT.
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HdeTekTop nsnyyeHma cotToBoro

TenedoHa
10. BUHOPALOB, r. Mocksa

flpegnaraemoe ycTpoicTeo GuKCUpyeT PaxkT BMOYEHNN nepe-
AATYNKE HaXOKAWErocn Henonaneky corosoro renedora. 37o Mo-
XeT noTpe6oBaTLCs NPY PEMOHTE annapara unu npy dKCRepuMeH-
TaX C AHTEHHaMM NS Hero. A yynTbiBan, YTo TenedoOH BCEerpa Kpar-
KOBPEMEHHO BHIXOAUT B 2Pup B OTBET Ha NOCTYNUBLUINI BBI3OB, IPU-
60op MOXET NOCAYKHTL M CBOOOPa3HbIM ByONEPOM 3BOHKE,

3nyvenve TenedoHa HETPYAHO obHa-

PYXUTb M0 BEICOKOYACTOTHOMY CHUIMHa-
ny, HABEASHHOMY B PACMNOAOKEHHON NO-
6NU30CTM aHTEHHE. LA 3TOro AOCTaTONHO
N3rOTOBMTE NPMBOP, CXema KoToPoro no-
KazanaHa puc. 1. AMNAVTYAHBIM 0eTEKTO-
pom CBY koneBGammit cnyxur apoa VD1,

AHVE TRUITEPA, AOCTATOMHO HAXKATL KHONKY
SB1: "zaropenca” ceevoanog, HL1, 3kaumr,
3a BPEMA, NpoLieawee ¢ NPOWNoro ee Ha-
xatus, Bein NpyuasT CBY cyvirtan. UMnynece,
CPOPMMPOBAHHLIN HA BLHIXOAS 3NEMEHTA
DD2.3 npy OTMYCKaHUM KHOMNKY, BO3BPATHT
TPWITEP B MCXOAHOE COCTORKNME.

XOOALWMX PAZMEPOE € BO3MOXHO MEHBLUEI
YTEYKOM (OHA He AOIMKHA CKa3aTLCA Ha 06-
wem aHepronotpebnennm npubopa). Cee-
voavog HL1 — niofoi, uMetoumin gocta-
TOYHO APKOE CeeYEeHUE NPy Toke 7...8 MA,
3eyxomsnyyaiowan ronoeka BA1 — niofan
conpotvenesrem 50 Om.

OueHb BaXHBIN 3nemeHT — amoa VD1 —
LOMKEH MMETE BOBMOXHO MeHbLyto cob-
CTBEHHYIO €MKOCTe. BoTv HekoTopbie n3
NOAXOOAALWMX NO NAPAMETPaM M KOHCTPYIK-
uvn AYOROB (B CKOOKax ykazaHa WX em-
KOCTb NPy HYNEesoM cmetenvn): 209264
(0,35 nd), AASI6A (0,5 nd), ANSI6B
(0,35 nd), KB413A, K84136 (0,7 nd),
KO417A (0,4 n®), KA514A (0,9 nd).

JAnvHa nonyeonHoBOro subpaTopa ans
avanasoxa 900 MMy, pomkHa CoCTaBNATL
npubnuamtensHo 150 MM, a ans
1800 My, — Basoe Menbwe. OnHako onuiT
NoKasaan, 4To B GOAbUMHCTBE CNYNaeB Ha-
AOBHOCTY B NOAHOPA3MEPHON BHTEHHE HET.
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Ecnm amnauTypa npvmsToro

CwvrHan cotoBoro TenedoHa

LX677 Ericsson yacroTomn

cuUrHana JAOCTaTOMHO BEnWKa,
BLIXOOHOE HANPAKEHVE feTek- [

860 MI'y, Ha,08KHO NPUMHIMAET -
©f Ha "nevarHeiT subpaTtop

TOpa OTKPOET TpaHsuncrop VTI.
370 NPYBEAEST K TOMY, YTO HAa Bbl-

xoae anementa DD1.1, obpasy-
owero ¢ anemertom DD1.2 oa-
HOBMOPATOP, BOSHUKHET WM-
NyNbC EBBICOKOro AOrv4EecKoro
YPOEHA ANWNTENbHOCTLIC Npy-
6nuamtensho 10 mc (0,7R6C3).
On paapewvt paboTy MynsTHEU -
6patopa (anemenTol DD1.3,
DD1.4) Ha vacrore npubnuam-
TeneHo 1,5 klMy, 3asucnined or
HOMUHanos peaunctopa RS
u konpeHcaropa C4. Naker uM-
MyNLCOE, YCUNEHHbIX NG MOLWHO-
CTV TpaH3vcTopamMmn V12 n VT3,
6ynet BocnpousseaeH AMHaMM-

nprbopa ¢ paccrosauma 0,15 M
MNpy HECBXOAMMOCTV OAUHY
AHTEHHbI MOXHO YRENVHMTL,
npunNase K KoHUam evbparopa
rHe3ga OT WITHIPEBOrO pas3ve-
Ma, KaK NokasaHo Ha pue. 2.
B H1X BBOOSAT OTPEIKM XKECTKMX
NPOBOAOE  HYXHON  ANWHBL.
Ana gvanasona 900 MMy, —
npyvbnusmtensHo 35 MM,
anm 450 My — 110 mm,
Jina yormHvrenest noTpebyior-
©A HeBonbWIWE OTBEPCTUA B 60-
KOBbIX CTEHKAX KOpnyca.
YpessblHaiHo HNEKoe 3Hep-

ronoTpebnetive Npvbopa e ne-

yeckon ronoekoit BA1 kak rpom-
Kyl ijenyox. Tak npubop otpearvpyer Ha
BEIXOA, COTOBOIO Tenedona B PUp naxe
Ha OMeHB KOPOTKOE BPEMA.

Ho kak He wHGOopMaTVieeH akycTvec-
KMt CvrHan, oH He GyaeTt yensiwaH, ecnm
nobanzocm Her Yenoseka. MNoaToMy Npu-
6op OOMONHEH Y3NOM NAMATU N CBETOBO
MHAVKAUWY, aHaNorvdHbiM ONUCAHHOMY
ABTOPOM B CTaTbe "3nekTponHas "meTtka”
("Pagwo”, 2002, Ne 11, ¢. 33, 34).

Mpw cpabarsisanmn oaHosrbGpaTopa Ha
eeixoge DD1.2 803HUKaET MMMYEC HU3KO-
O NOTVHECKOTO YPOBHS, KOTOPHIN NEPEBo-
auT Tpurep Ha snementax DD2.1, DD2.2
8 COCTORHME BLICOKOIO YPOBHA Ha BbiXOOe
anementa DD2.1. Yrobul BBIRCHWTL COCTO-

NevatHan nnava NprBopa Nokasaxa Ha
puc. 2. Ee n3roTarAUBaloT M3 ABYCTOPOH-
He POoNbrmpoBaHHOro CTEKNoTeKcTonvTa
TONRoHA 1,5 MM. DonLra 00 CTOPOHLE YC-
TAHOBKW AeTaneil MCNonb30BaHa B KaYeCcT-
e offLuero NPoeoaa 1 3KpaHa, U3 Hee Xe
obpazosaH anTeHHunt embpartop. Coean-
HEHUA BLIBOAOS AeTaneii ¢ obupm nposo-
AOM MOKa3aHkL! 3a4epHEeHHBEIMN KBaApaTa«
My, KBaapaTom 00 CEETAON TOUKOM B LIeHT-
pe — NPoXOaALLan CKBO3b NNaTy NepemMbiy-
Ka, COEOMHAIOWAN € OBLLMM MPOBOAOM MI-
HYCOBUIM BblEO, KongeHcaTopa C7.

Bee pesvcrope — MAT-0,125. Kow-
Aevcaropu C1 — K4-1, C2—C6 — KM-6
1nn K10-176, C7 — nio6oii okcyvaHin noa-

KYPHOM Pexume (MeHee 5 MKA)
NOGBONAET MCIIONB30BATL AMM €0 NUTaHVA
NPaKTUIECKN AIOO0IM MCTOMHK HANPSKEH-
em B B. Ouerb yaotsa manorabapuran 6a-
Tapen 476 (amametp 13 MM, ammHa 25 MMm)
emkocTeio 105 MAY, MiMeHHo Noa Hee pac-
CHUTaH BHIPE3 NNATHL, MOKA3aHHBIA HWITPMXO-
BHIMU IMHVAMU HA PMC. 2. Barapen coenmme-
Ha KOPOTKMVM NPOBOAAMM € COOTBETCTBYIO-
LM KOHTaKTHBIMM NNOLLAAKAMUW Ha PRaTe,
BexionaTens nutanma He ofnzatened —
aHeprvm Takodi 6arapey xsarTaeT no MeHb-
wedl Mepe Ha Tof, HeNpepPuIBHON PatoTsl.

Kopnyc npuGopa MOXHO CKNEUTL w3
YAAPONPOYHOTO NONMCTUPOAA, Ero pasme-
pbi — 85x57x25 mm.

Peanaxrop — A. fonri, spaguxa —~ 0. AHgpees
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44 YCTPOMUCTBO 3alLUUTLI
MaZIOMOLLHbIX namMmn

SNIEKTPOHUKA B BbITY

E-mail: dom@r‘adio.ru
Ten. 208-28-38

PALINO Ne 2, 2004

HaKaJinBaHuns«a

A. BYTOB, c. Kyp6a Sipocnascko#i o6i.

CpoK ciyx6bt OCBETUTEJIbHBIX JIAMIT HAKAJINBAHUSI 10 CPABHEHMIO,
HanpumMep, C JIIOMUHECLEHTHbIMU Hesesink. K Tomy xe npogosm-
TEeJIbHOCTb XU3HU NTaMIbl HePEeAKO OKa3biBA€TCS 3HAYUTEISIbHO MEHb-
uie OXu[aemMoi no nNPUYNHE rnOBLILLIEeHHOrO HANPSDKeHUSI B CeTU WUIIN
B pe3ysbrare 60nbwnx 6POCKOB TOKa B MOMEHT Bknioderusi. MNMpen-
naraeMoe npocToe yCTPOHCTBO YCTPaHSIeT NeperpysKku, He rno3so-
JISISt TOKY, TEKyLjeMy Yepes namMny, npesbiCUTb HOMUHAIIbHOE 3HaYe-
HUe HU Npy Kaknx o6CTOsITesNIbCTBax, Aaxe BO BpeMsl nycKa.

aHee ObIN0 NpenyIoXeHo HeMano ycr-

POVCTB [N "MArKOro™ BKIIOHEHUS
namMn HakanveaHus [1—>5], B OCHOBHOM Ha
CUMUCTOPax U TpuHUcTopax. Hu oaHo na
HUX, KOHEYHO, HE B COCTOSIHUU NPEenoTB-
paTuTb NMOCTENEHHYIO Aerpajauuio BoMb-
¢dpamoBoil HUTK, BeAyLLYIO K ee nepero-
paHunio, OfHaKo peanbHbI CPOK CRyXObl
namn ¢ "samepgnutensamu” BCe Xe Bo3pac-
Taer B 1,5...3 pasa.

4UTb namMny MOWHOCThIO Gonblie Tow,
Ha paboTy C KOTOpPOW 6bINO HACTPOEHO.
Hanpumep, ecnu ycTtaHoBUTE B OCHALLIEH-
HBI UM XONOAVIIbHUK BMECTO CTanAapT-
HOWM Nnamnbl Ha 15 BT BHELWHE O4EHb NOXO-
XYIO Ha HEE MOLLHOCTBIO 25 BT 1 3aMKHYTb
BblKIOYaTENb, 3aroputca HE namna,
a ceetoavog "Meperpyska”. Takoe cBO-
CTBO Q4Y€Hb MOMIE3HO MPU MONBL30BaHUU
PacNpPOCTPaHEHHBIMN CeroAHs CBETWb-

VD1-VD4

VD1

!

KEL1 v SA1

VD2
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Mpepnaraerca aHanorn4Hoe ycTpoii-
CTBO Ha [eLWEBbIX BbICOKOBOLTHBIX TPaH-
3ucTopax. Kotopoe, Xora U 6bno nepeBo-
HaYanbHO MNpejHa3HayYeHo AN19 3amThl
nlamMnbl MOLWHOCTLIO 15 BT (Nnoaceetka xo-
noauneHyka), BnonHe obecnednBaeT Mar-
KO€ BkNoHeHve nobbix namn Hakanvea-
Hus Ha 220 B mowHocTeio Ao 60 Br. YHu-
KansHasi 0cobeHHOCTL paccMaTrpuBaemMo-
ro YCTPOWCTBA — QHO HE MO3BONMUT BKIIO-

HUKaMW U3 HETEPMOCTOMKOIM nnacrMac-
Cbl, NpeAHa3Ha4YeHHbIMU [11 laMn Haka-
nMBaHWsa MOLHOCTLIO He 6onee 40...60 Br.
Bkniodenve takoro CBETUNBbHUKA C Nam-
novi 6onbLUei MOLWHOCTU HEN36EXHO Npu-
BELET K €r0 NopYe, a TO U K NoXapy.

B otnudme ot apyrvx “3amepnvrenein”,
npeasiaraeMblii rOTOB K NMOBTOPHOMY BKJIHO-
HEHUI0 HEMELJIEHHO MOC/E BbiKNIIOHEHWS,
He Tpebys, HanpuMep, OXUAaHUs NMOSTHOM

paspaaKy BpeMsA33Aalo0LIero KOHAEHCaTo-
pa vnu oxIaxaeHUs A0 KOMHATHOW Temne-
paTypbl HarpesLUErocs rTepMmopesncTopa.
YctpoiicTBo 3awutsl cobupalot no
CcXemMe, NokalaHHoW Ha pmce. 1, v BiJoYa-
10T B pa3psiB N060re U3 ayLmx K namne
EL1 ceveBbix npoeogos. fMocne 3amblka-
HUS KOHTaKTOB Bhbiknosarens SA1 nepe-
MEHHOE CETEBOE HanpsXeHWe nocTynaer
Ha auofaHbiii moct VD1—VD4. B guaroHa-
NN MOCTa HaXOAUTCH KIIIOY Ha COCTaBHOM
TpaHaucTope VT1—VT3. Bnarogaps pe-
3uctopy R2 v 6onbwiomy koadpdpuumreHty
rnepesayy Toka COCTaBHOIo TpaH3ucropa
KIIOY OTKPBIT, Lienb namnbl EL1 3amkHyTa.
MoacrpoeqHsim peauctopom RE ycr-
POICTBO perynupyioT Takum o6pasom,
4106bl TpUHUCTOP VS1 OTKpbIBANCS npu
NajeHUn HaNPsKeHWs Ha AaTHUKE ToKa —
peavcrope R7, 4yTb 60nbLUEM COOTBETCT-
BYIOLLIEr0 HOMUHANLHOW Ans namnbl EL1
amnnutyae toka. OTkpbiIBaHUE TPUHUCTO-
pa NpUBOAUT K 3aKpbIBAHUIO TPaH3UCTO-
POB 1 OTCEYKE TOKA, TEKYLIErO Hepe3 nam-
ny. Ero He6onbLuas 4acTtb, NPOAOKaoLWas
Teub Hepes pe3ncTop R2 n OTKPLITHIN TPU-
HUCTOP, ANS 3aMETHOIro Harpesa HUTU Ha-
KanueaHus HepocrtarodHa. TpuHUCTop 3a-
KPOETCH, KOraa ero ToK Ha rpaHiLe AByX
nonynepuoaos YMEHbLUUTCA A0 HyNd.
ConpoTtuenenve xonofHow Bonbppa-
MOBOW HWUTK HakanueaHus namnbl EL1 BO
MHOMQO pa3 MeHbLUe, YeM Pa3orpeTon Ao
paboyert Temnepatypul. B pesynsrate
B MNEPBOM MOCME 3aMbIKaHWSI KOHTaKTOB
BbIKloYaTensa SA1 nonynepuoge orceqka
NPOUCXOAUT 330N A0 €ro OKOHYaHus,
Tak Kak TOK 04€Hb OLICTPO [IOCTUMAET yCTa-
HOBJIEHHOTO MNOACTPOEYHBIM PE3UCTOPOM
R6 npepensHOro 3nadeHvs. B cneayouem
nonynepuoae ConpoTUBIIEHUE CNErka Ha-
rpeBLUeiCa HUTU yxe Gonblie 1 OTCeHKa
NPOVCXOAUT HEMHOTO no3xe. Tak npogaon-
XaeTcs A0 MoJSHOro NpPorpesa, Korga Tok
yXe He AOoCTUraeT noporoBoro 3HayeHusi
Y NaMna CBETUT B NOJHbIN HaKaJ.
Wrrerpupyiowas uens C1R3 HemHoro
3a4EPXVBAET OTKpPLIBAHWE TPUHUCTOPA
VS1. bes Hee B NepBbIX NOCAe 3aMblKaHUA
BeIkNIoHaTens SA1 nonynepruopax orceuxka
NPOUCXOAUT HACTONBKO OLICTPO, HTO HUTH
HakanvBaHWs He YCrneBaeT 3aMeTHO Ha-
rpeTscs. B pesynsrare npouecc 3axuvra-
HUSI NaMIbl MOXET 3aTsiHYThCS Ha HEonpe-
AeneHHoe Bpems. Cnegyer OTMETUTb, HYTO
Pa30rpeB AET CPaBHUTENBHO MEAJSIEHHO,
rnoka sIPKOCTb Namrbl HE AOCTUIHET Npu-
6NU3UTENBHO NONOBUHBI HOMMHaﬂbHOﬁ,
rnocne Yero oHa BO3pacTa€eT CKa4KOM.
HanpskeHve Ha BbIXOAE AVOAHOMO
mocta VD1—VD4 no AOCTUXERUU NaMMnoi
EL1 mowmnocTeio 60 BT makcumanbHowm
APKOCTU HE NPEBbILLAET S B, 4T0 COOTBET-
CTBYET CYyMMapHOW MOLHOCTH, pacceu-
BaeMoli BCEMU 3NEMEHTaMK YCTPONCTBA
3auThl, MeHee 2 BT. HeMHOro cHuxeH-
HOE MO CPaBHEHUIO C CETEBbLIM Hanpsixe-
HUWE, NPUNOXEHHOE K namne, naronpusr-
HO BNMSIET HA CPOK ee Cnyx6bl, npakTuye-
CKW HE CKa3bIBasiCb Ha PKOCTU.
YCTPOMCTBO 3aliUThl CMOHTUPOBAHO
Ha OAHOCTOPOHHEN Ne4aTHOW nnare pas-
mMepamu 90x55 MM (pyc. 2) 1 NoOMeLeHo
B NNacTMaCCOoBbIA 3aLUTHBIN koprnyc. Ca-
Mblii OTBETCTBEHHbI 3NEMEHT KOHCTPYK-
umm — TparHsuctop VT3. OH gomken Obithb
BbICOKOBOJILTHBLIM, BbIAEPXUBATL CPaBHU-
TenbHo 6onbLIO TOK U UMETL AOCTATOM-
HBI KO3hdULMEHT Nepepaqn Toka 6asbl



(He menee 8 npu L,=1 An U,,=12 B). lNoa-
XOAsAT TpanaucTopel cepuii KT826, KT809,
KT812, KT840, KT841, KT845, KT847,
KT848. EcTtecTBeHHO, rogsitTcst U aHano-
rMYHBIE TPaH3UCTOpPbl C npedukcom 2
BmecTO K. Y13 MNOPTHBIX MOXHO Ha3BaTb
25C2555, 2SC3306, BU526, BU931.
TpaHaucTopam B nNnacTtMacCoBOM KOpfy-
ce notpedyeTcs TennNooTBOA.

TpaHaucTopbt KT940A npu Heobxoamumo-
ctn 3amensiioT Ha KT6135A, KT969A,
KT9179A, 25C2330, MJE340, BF459 ¢ y4e-
TOM pasnuunii B Ha3Ha4YeHUW BbIBOLOB.
Bmecto avomoB KO243L4 npuroaub
KA208A, KN243F, KO2576, KO226F, 1N4004
n apyrue asanormynble. Ceetognon HLL1 mo-
XeT ObiTb MoObIM, XenaTenbHO KpacHOTro
CBEYEHVS!, BEAb OH CUIHAM3MPYET O He-
wrarHo cutyaumn. Kowpewcatop C1 —
K73-17 vinn K73-9, NocTosiHHBIE Pe3ncTo-
pbl — C1-4, C2-23, MJIT, noacTpoeyHbiiA
R6 — CIM3-386. Jlamny EL1 npeanouTuTens-
HO B3ATb HOBYIO, eLLe He paBGoTaBLLYIO.

MNpexae 4em NoaaTe CeTEBOE Hanpsxe-
HWe, OBMXOK MOACTPOEYHOro pes3ncropa
R6 ycTaHOBUTE B BEpXHEE NO CXEME 0N0-
XeHue. 3amknuTe Bbikoqarens SA1 u,
NNaBHO MepemMeLLas ABWXOK pe3ucTopa
R6, nobeiiTechb 3aropanus namnbl. XXena-
TeNbHO, 4TOObI CBET Namribl OCTUran nos-
Hol sipkoctn 3a 0,3...0,6 c. MoxHo po-
OuTbCA 3HauMTENbHO Gonee NPOAOIXMN-
TENbHOro HapacTaKus APKOCTY (A0 3...5 C),
HO OTPErynMpoBaHHOE Takum 00pasom yc-
TPOMCTBO OyAEeT CAWLLKOM 4yBCTBUTENb-
HbIM K UBMEHEHUSIM TEMINEPATYPbI OKpYXa-
IOLLEro Bo3ayxa U napameTpoB 3almiLae-
MO amrbl B pe3yfbTare ee CTapeHus.

Mpun NpaBnnNbHOM PEryNMpPOBKE MNOAKIIO-
HYeHne napannenbHo ropsiwen 40-BarTHoN
namne elle oaHOM 15-BaTTHOM AOMKHO
NPUBOOMTL K MOracaHuio uUnu pesKomy
YMEHBLLEHWIO SPKOCTU paHee BKIIKOYEHHOIA.

Ecnu ycTpoNCTBO NpeanonaraeTcs uc-
NoNb30BaTh AJ15 3aLlmThl lAaMI MOLLHOC-
Tblo He mMeHee 40 BT, HomMKHan peancTopa
R7 nonyctvmo ymeHbLunTb BABOE. MOXHO
NoCTYNUTL U Taknm 00pasom: Npaebii (Mo
cxeme) BbIBOZ, pe3ucTopa R3 coegunntb
HENOCPEACTBEHHO C AMUTTEPOM TPaH3U~
cTopa VT3, nckmo4me noacTpoeqHbIi pe-
3uctop R6. MocTosHHbIi peancTop R7 3a-
MEHUTb HWU3KOOMHBIM MOACTPOEHHBIM
NPOBONOMHBIM,  Hanpumep, [MNB-3A,
Cns5-50M, MN3-12, coeauHuB ero ro-
OBWXHBIA KOHTaKT C OOHUM M3 KpamHWX
BbIBOAOB. JTO YMEHBbLINT [0 MUHUMYMa
najeHne HanpsbkeHust Ha gaTtynke Toka
1 Ha npnbope B LLenom.

Llenn » anemeHTbl YCTPOACTBA Heno-
CpefCcTBEHHO CBsidaHbl C ceTbio 220 B,
npu pabote ¢ HUM Heobxoaumo cobno-
narb Mepbl anekTpobeaonacHocTn.
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AdBepHON 3BOHOK
Ha Mukpocxeme ISD25xxx

. HEYAEB, r. Kypck

JZlBepHble 3BOHKU, onoBewjaouiue o0 Npuxone rocred KBKkoki-nn6o
Menogveii unu ApyrumMu 3ByKaMim, B XypHane onucelBaluChb He pas.
B nocnepgHue rogbl ux cTanu cobupare Ha OCHOBE MUKPOKOHTPOJIIE-
poOB, 4TO BMECTe C YyNpoLieHUeM KOHCTPYKLUUYN 3HAYUTe IbHO pacLin-
puso ux Bo3MoxHoCcTu. OA4HBKO He CeKpeT, 4TO noBTopeHue ycCT-
POJICTB HA MUKPOKOHTPOJIIEPaxX NMoka euje AOCTYNHO He BCEeM, TakK
Kak TpebyeT Hanuuusi KoMnNeIOTEPa, NPOrpaMmMaTopa u COoTBeTCTBY-
oujero nporpammuoro obecnevyernus. lpegnaraemoiii 3BOHOK Bbi-
nonHeH Ha 6a3e cneynanu3npPoBaAHHOW MUKPOCXEeMbl CeMelcTBa
ChipCorder komnauun Winbond Electronics. Inasnas ero ocobeH-
HOCTb — BO3MOXXHOCTb UCINONb30BaHUSI B Ka4eCTBe 3BOHKOBOIO CUI-
Hana mobbix 3ByKOBbIX PparMeHToB (peun, My3biku u T. A.), KOTOpbie
NPOCTO 3anucChiBalOT B NaMsTb MUKPOCXEMbI, Kak Ha OObI4YHbIA Mar-

HUTOOH.

puHUMNManbHas CcxemMa J[ABEpPHOro

3BOHKa nokasaHa Ha pmuc. 1. Ero oc-
HOBa — MUKpocxema cepum ISD25xxx [1],
npencraensioLlas coboi yCTpOUCTBO 3a-
MCU—BOCNPON3BEEHNST 3BYKOBOW WH-
dopmaumm. TNMpuHUMN AENCTBUS MUKPO-
CXeMmbl aHanornyeH WCnoNb3yemomy B
npmbopax cepuii ISD1200, 1ISD1400 [2] n
OCHOBAaH Ha TEXHONOMMM XpaHeHWs aHano-
rOBOIro CUrHana B MHOrOYPOBHEBLIX HEP-

PaboTaeT ycTpoicTBO Creayiowym ob-
pazom. B MCX0AHOM COCTOSIHUM MUKPOCXE-
ma DA1 HaxoauTcs B AEXYPHOM PEXUME U
notpednseT HeboNbLUOK TOK — HECKONbKO
Mukpoamnep. KHOMKy 3BOHKA C 3amblKato-
UMM KOHTaKTaMW MOAKIIIONAIOT K rHe3ay
XS3. MNMpn KpaTKOBpEMEHHOM HaXaTtun Ha
Hee MUKpOCXema BOCIMpPOU3BOAMT MepBbi
3BYKOBOW (bparvieHT, a 1o ero OKOHYaHun
CHOBa BO3BPALLAETCH B AEXKYPHbIA PEXUM.
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ToBTOPHOE HaxaTtue
KHOTKM 3BOHKA WHWLIN-
MpyeT BOCrpou3Bee-
HWe BTOpoOro ¢par-
MEHTA U T. A, T. €. C
KaXxablM nocneayio-
WUM Haxatvem 3BY-
c7 YUT O4EepemHOWn cur-
Han 1 Tak oo Tex rnop,
noka He Oyner BOC-
npou3eBeaeHa BCS 3a-
nmucanHas nHgopma-

|Puc. 1

umsi, NOCNE Hero LK
NoBTOPUTCS. 4mcno

Pepaxtop — A. fonruii, rpagwka — A. Jonruid

roHe3aBNCUMbIX sdeinkax namsatn. Cpok
xpaHenunsi nHgpopmauum 100 net, yncno
LUMKIIOB 3anMcb—BOCMNPON3BELEHNE He
menee 100 000.

- Paspa6borano
B naboparopuu
wypHana "PAONO™

parMeHToB MOXET ObiTb NIOOBbIM, HO KX
CymMmMapHasi NpOAO/MKUTENBHOCTL onpeae-
NISIETCH TUIMOM MUKPOCXeMbl (Cv. TabnuLLy).

Kronka SB1 ("Crapt/Cron”™) nybnmpy-
€T 3BOHKOBYIO W UCMONb3YeTCH Npu 3anm-
CK1, a TaKkxe A5 NpoBEepPKU COAEPXXMMOro
NaMATU MUKPOCXEMbl B PEXUME BOCTIPO-~
napegennsa. KoHpgeHcatop C6 cHmxaer
4YBCTBUTENBHOCTbL YCTPOWCTBA K rome-
xam. Mpwn HaxaTm kHonku SB2 ("Cépoc™)
MUWKPOCXema BO3BpAaLLaeTCs B Havano
nepBoro ¢gpparmeHTa.

ALIGD § WIMHOALYILE
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SQJIEKTPOHUKA B BbITY

E-mail: dom@radio.ru
Ten. 208-28-38

PALUO Ne 2, 2004

ONuTenbHOCTL Monoca
Mukpocxema (;z';::g_ npony::_xauun,
usBeAeHus), c «i
1SD2560 60 3,4
ISD2575 75 2,7
1SD2590 90 2,3
1ISD25120 120 1.7

Jlns1 3anmcK cUrHanoB MOXHO UCMONL30-
BaTb 3NEKTPETHbIN MUKPOG)OH (ero nogknio-
HaloT K rHeany XS2) unu nioboir ppyroii nc-
TONHUK CUrHasia — TeneBnsop, paavonpu-
eMHIK, 3BYKOBYIO KapTy KOMMbLIOTEpa 1 T. 4.
(X nopcoeanHsioT K rHe3ay XSt). Auoabl
VD1, VD2 3aumLIaioT BXo4, MUKPOCXeMbl OT
HEAOMyCTUMOrO YPOBHS CUrHana, ¢ rnomMo-

-5B+ KSA1,SB2 ‘
42 |

Puc. 2

LLbIO NepeMeHHOro peancTopa R2 yctaHas-
NMBAIOT HEOBXOAVMBIA YPOBEHb 3arncuy.

Y106kl 3anmcats ¢pparMeHT, Nepekioya-
Tens SA1 nepeBomAT B Npasoe (Mo cxeme)
nonoxeHve (Npy 3T0M 3aXUraeTcs CBETO-
aviop, HL1) v kHonkoin SB2 "Cépoc™ ycTaHas-
NVBAIOT MUKPOCXEMY B HAYaslo 3anucelBae-
Moro 6noka curHasioB. 3aremM KpaTkoBpe-
MEHHO HaXWMatoT KHOMKy SB1, npu 3Tom
CBETOAMO/, FaCHET N HaYMHAETCs 3arnvch
nepeBoro ¢parmeHTa. 3aBepiualoT 3anvch
HaXaTuem 3Tol xe KHornku (SB1), B peaynb-
TarTe Yero CBeTOAWOL, CHOBA 3aXXKUraeTcs.

AHanorn4yHo 3anuchLIBAOT OCTaNbHbIE
dparmeHTbl. CurHan 3anonHeHust NamaTn
MWKPOCXEMbl — MOCTOSIHHOE CBEYEeHNe
nHaukatopa HL1. [Ons 3anucn yepes
rHe3710 XS2 yno6HO NpyMeHUTb MynbTn-
MEAVNHYIO MUWKPOMOHHYIO FapHUTYPY C
3NeKTPeTHbIM MUKPOGOHOM, HanpuMmep,
MHS101, MHS111 nnun ananorununyio. Ec-
N NCNONb3YeTCA OTAENbHBLIA MUKPOQOH,
ero BblBOA, "+ NOAKMIOHAIOT K LEHTpallb-
HOMY KOHTaKTy 3TOro rHe3zia.

3aBepwumB 3anuck, nepeknyarenb
SA1 nepeBoaaT B cxogHoe (nokasaHHoe
Ha CXeMe) MonoxXeHve 1, KpaTkKoBpeMeH-
HO HaxaB kHornky SB1, npocnywwsaiot
nepBbil ¢pparMeHT, HaXas ee elle pa3 —
BTOPOA N T. A.

Mockonbky B AEXYPHOM pexume no-
Tpebnsemblili TOK HEBENWK, cneunanbHbIA
BbIKNIOYATENb MUTaHUA B8 YCTPOICTBE HE
npeaycMoTpeH. Ecnm xe 3BOHOK HeoBXxo-
AVMO OTKJTIOYaTb, HANpUMep, Ha HOYb, Bbi-
KIoHaTenb BBOASAT B LieMNb UCTOYHWKA M-

TaHws. pu oTcyTcTBUM HAROBHOCTU B 3a-
nMcK oT MUKPOGOHa CXeMy MOXHO YNpoc-
TUTb, UCKMIOYMB 3nemMeHTl C2, C4, C5,
R3—R6, XS2, a s3ameH R4 ycTtaHOBUTHL
nepembliuky. [11s 3anncuy Tonbko ¢ MUKPO-
doHa 13 cxemMbl UCKIIOHAIOT 3NEeMEHTHI
R1, R2, R4, VD1, VD2, XS1.

B ycTpoiicTBE MOXHO NMPUMEHUTL NIo-
By10 Mukpocxemy cepumn ISD25xxx, HO Npy
3TOM Hapo ydecTs, HTO YyeM fBonsile ee
€MKOCTb, TeM MeHbLUe Nonoca nponycka-
Hus (cM. Tabnuuy). Hamvnydiiee ka4ecTeo
3ByqaHus obecneuvsaet I1ISD2560, ecnn
e HeoBXoaMMo MMeTb GONbLIYIO NPOAON-
XWUTENbHOCTL 3anNMcU—BOCNpon3Bene-
HUs, cnegyeT npumeHuTtbe 1SD2575,
1ISD2590 (ucnonb3osatk 1ISD25120 He pe-
KOMeHAyeTCs1 13-3a CIUWKOM Y3KOl MNo-
nocel nponyckavus). Ceetogmon HLT —
nioboin ManorabapuTHeIN, XenaTtenbHO ¢
MOBLILLEHHON APKOCTBIO CBEYEHUs1, AMOb
VD1, vD2 — K503, KO521, K522 ¢ nio-
6biM HYKBEHHBIM WHAEKCOM, MONsipHbIE
KOHAeHcaTopbl — nobble ManorabapuT-
Hble, HenonsipHble — K10-17a, nepemeH-
HbIA peaunctop R2 — CMN3-4, CM4-t nT. n.,
noctosiHHule — MIT, C2-33, P1-4. KHonkn
SB1, SB2 — nio6ble ManorabaputHele 6e3
duKcauun B HAXXATOM MONOXEHUN, nepe-
Knoyarens SAtT — gBYXNONIOCHIN NoBoro
TVNa, rHesna XSt1, X82 — craHpapTHbie
A/1s1 NOAKIIIOHEHUs1 FONOBHBIX CTepeoTene-
¢doHoB. AuHamnueckas ronoska BA1 —
nobas mowHocTteio 0,1...1 BT, nns yeenn-
YeHVs1 IPOMKOCTW CneayeTt NPUMEHUTb ro-
NOBKY C NOBBLILWEHHOM oTtaadein. Ana co-
€AVHEHUSI C KHOMKO 3BOHKA XenatensHo
MCMNONb30BaTh 3KPaAHUPOBaHHbLIA MPOBOA,
(onneTky coeanHaIOT ¢ 06LLYWIM NPOBOAOM).

MuTaTb 3BOHOK MOXHO OT cTabunnan-
POBaHHOro 6noka ¢ BbIXOAHBIM HanpsXe-
HueM 5 B npu toke go 100 MA, a Takxe oT
HaTapen, COCTaBNEHHOW U3 Tpex rajbBa-
HUHECKUX 3NEeMEHTOB WM YeTbipex Hu-
Kenb-KaAMWEBbIX aKKyMynsaTopoB. B no-
cnegHeM cnydae pna nopsapsokn Hara-
pen ncnonb3yiT 6NoK NUTaHWs ¢ Hanpsi-
XeHveM 12 B (ero noakmoyaioT K po3eTke
XS4), a B yCTpPOCTBO BBOAAT 3N1€MEHTbI
VD3, HL2 n R11. HomuHan nocnegHero
BbIOVPAIOT NCXoasa n3 HeOBXoANMOro 3a-
panHoro Toka. CtabunutpoH VD3 orpaHu-
YMBaeT HanpsKeHWe Ha MUKpPOoCXeme B
npouecce 3apsaaku. Ceeroamnop HL2 —
VHAWKATOP 3apaaKin.

BonbWWHCTBO Aeraneit MOHTUPYIOT Ha
neyaTHoll Nnate, N3roTOBNEHHO B COOT-
BETCTBUM C puc. 2. Bmecte ¢ Gatapeein
NUTaHWs ee NOMeLLAoT B KOPNYC Noaxoas-
LMX pasmMepoB, Ha CTEHKax KOTOpOro 3a-
KpennsioT nepemMeHHblin pe3ncrop R2,
kHonkn SB1, SB2, nepekniovarens SA1,
riezna XS1—XS3 n ceetoamon HLt (a npn
NUTaHWN OT akKyMynsiTOpHolr Hatapen —
eule n poletky XS4 u ceetogvon HL2).
Avoaw VD1, VD2 u peanctop R1 MOHTUPY-
10T Ha BbIBOAAxX peaucTtopa R2, peaucTtop
R11 — Ha BbIBOAaX po3eTkn XS4.

NNTEPATYPA

1. OnucaHve Mukpocxem cepum ISD25xxx. —
<http://www.winbond-ues.com/products/
isd_products/chipcorder/dstashests/2560/
1SD2560.pdf>.

2. NonopoxHsHi C. Mvkpocxembl ChipCorder
AN 3anuCU 1 BOCNPOU3BEAEHVS peun. —
Paawvo, 2001, Ne 10, c. 20.

BbleoHaTeneM ynpasnawT € NoMo-
welo nepepatunka MK wmnynbcos
(nynbTa), N0 KOMaHAE KOTOPOro BbIK/IO-
YeHHasi B MOMEHT ee Nnojayn ocBeTu-
TenbHaa namna 6yaeT BKNIOYeHa, U Ha-
ob6opoT. B npubop BCTpOeH A0MNOnHU-
TenbHblh UK nepenatuuvk, 4To n3baenser
OT HEeoBXOAMMOCTN MOCTOSIHHO HOCUTh
nynstT ¢ coboil unu TpatuTb BpeMs Ha
ero nowvckn. JOocTaTto4yHO NogHecTn
K BBIKNIOYATENIO pyKy Ha paccTosiHve
npubNM3aNTENLHO AECATb CAaHTUMETPOB
1 OH cpaboTaeT.

Buiknioyarens pearvpyetr Ha WM-
nynecHoe UK nanydeHune, He pacwndpo-
BblBas cogepxaiwmincas B Hem koa. To-
3ToMy noponaet nioboi nynet Y o1 um-
NOPTHOr0 WNN OTEYECTBEHHOro 3neK-
TpoHHOro npubopa (Hanpumep, Tenesu-
30pa), NpuyeM HaXnmMaTb MOXHO Ha
KHOMKy nio6oih komaHgbl. MOXHO cpe-
nate N caMOZenbHbliA NynbT, Hanpumep,
no cxeme, NpuBeAeHHOM B cTatke 0. Bu-
Horpagnoea "MK partivk 8 oxXpaHHo cur-
Hannzauvn™ ("Paano”, 1996, Ne 7, c. 42,
puc. 2). Tam Xe MOXHO HanTn 4YepTex
neyaTHON NnaThl M peKOMeHpaunn Nno ns-
TOTOBJIEHNIO YCTPONCTBA.

Cxema camMOro npocToro BapuaHTa
nynbTa ynpaeneHus nokasaHa Ha puc. 1.
310 — reHeparop MMNYNbLCOB Ha TPaH3N-
CTOpax pasHoOl CTPYKTYPbl, Harpyskomn
KOTOPOro cnyXuT nanysaiowmin anop, MK
nnanaloHa AJN1147A. Tenepatop nuTtaioT
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OT Tpex-yeThipex ranbBaHW4ecKux 3ne-
MEHTOB, KOMaHay NoAaioT KpaTkoBpe-
MEHHbIM HaXaTnem Ha KHornky SB1.
Cxema Bblknioyatens rnokasaHa Ha
puc. 2. MpremHuk UK uvmnynbcoB co-

Pepakrop — B. ®ponos, rpaguka — B. Pposos
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Bboiknwouarenb OCBeLWEeHUA

Ha UK nyuax
A. PYCHH, r. Mocksa

Ancranymonnoe ynpasnesune wa UK nysax sroprnocs 8 noscen-
HEBHYIO XHU3HbL M 3HAYNTENLHO 3KOHOMMUT Hatue spems. K coxane-
HM10, 06opyRoBaHs Y Aanexko He 8ce 3neKTponpubops:, 8 4aCTHOC-
TH ¥ BHIKRIOYaTenu ocseujeHns. NMpeanaraemoe yCTpoHcreso nomMo-
XET CAENATH ynpasnenue nvu 6onee yroobHoim.

GpaH no cxeme, noacbHON NPUMEHREMON
B Bnokax ynpaenenus Tenesn3cpos "Py-
Gun™ 1 "Temn". Ha TpansucTopax VT1—
VT4 cobpas ycnnutens UMNynbcos, 8 KO-
Topuie npecOpaayer npunatoe UK nany-
veHue gotoanon VD1 — D265 wan mo-
o apyroi, yyecTeutenbHuin k UK ny-
yaM. flanee NpUHATHIA CurHan NpoxoauT
Yepe3 aKTuBHbI GUNBTP ¢ ABOWHLIM
T-MOCTOM, cobpanHbiii HAa TpaH3ucTope
VTS. DunbTp YyCTPAHAET NOMEXV OT OCBE-
TUTERbHBIX NAMN, V3NYHEHNE KOTOPbIX 3a-
xgaThHeaeT MK o6nacte crextpa » npomMo-
OYNMPOBAHO YOBOEHHO? 4acTOTON ceT
nepeMeHsoro Toka. BoamoxHoe vHoraa
CaMoBO30yXaeHue 3Tore ¢unsrpa ycr-
PaHAIOT 3aMEHCH TPAH3UCToPa OPYrM,
C MEHBLUUM 3HAYEHWEM hy(,.
OrdhunsTpoRaHHbi cUrHan, npoigsa
yepes  YyCUnuUTeNb-OrpasnuavTens Ha

Tl FpaH3ucTopbl VT9, VT10 ¥ TpuHmcTop
VS1. LUenb namnu EL1 3amknyTa, ocse-

wenve skmoyeHo. Ceevenne aByUBETHO-
ro ceetoanopa HL1 — senenoe. B npo-
TUBHOM Clyyae (nor. 1 »a Bueoae 2 Tpur-
repa) OCBELLEHUE BHIKITIONEHO, CBEYEHNE
ceetoancga HL1 — kpacHoe, B 310 xe
COCTOSIHUE NPUBCAUT TPUITEP UMIYALC,
dopMupyemblit uenbto C19R24. Takum
o0pasoM yCTpaHaIOT CAMONPOU3ERONBHOE
BKNIOHEHNE OCBEWEeHVa Nnocne nepebosn
B NO4aye 3neKTPOSHEPTN.

Berpoennuin UK nepepartyvk — co-
Opannuii Ha anementax DD1.4, DD1.5
resepartop UMNYALCOR 4acToTon
30...35 'y — nNOSRCNAET NOALICBATLCH
BLIKNIOHATENEM, HE UMESN B pYKax nynera

SSGT

TpaHsucrope VI6 v anemente DD1.1, ( wo
NoCTynaeT Ha wakonuvens {avog VD4 .
v uenb R19C12). NapameTpul 3neMeHToB
HakonuTens Buibpany TakuM obpasom, O m@[«’”ﬁ 52:%—; @A’w AP @m ﬂ77§ g{;ﬁ
4TO KOHOeHcaTop C12 ycnesaer saps- I 03 RY 95 Vs b of
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waer cpabarbieaHie BHKNIOHATENA OT e ° ei";,:l;"m ﬁ'm e
OOVHOUMLIX CBETOBBIX UMNYNILCOB: POTO- ol o o o opre T8 & Mlrg Lobiro b 80 oT ot e & 00
rpaguyecknx NaMn-BCNLILEK, FPO30BLIX K 7t voa-vp vt Vﬁzfgl:aﬁ 03 4%le oF U8 Ri6__
paepﬂnos.lpagpsmxa konaencaropa C12 -+to opto opto S 4z V.[y 5 RZ6 /»15’ N 5"/ ﬁggal_;ggael_eﬁ;
3anumaert 1...2 ¢. o0 e
Y3en Ha MOrvNeckux aneMeHTax Ter R 1 e Hyalsi % o V”g_fg gﬁgygﬁl
DD1.2, DD1.3, DD1.6, Gnaroaaps obpar- o 8 o R oo el oot 0000 )
HO cBaan uvepea kowaewcatop C13, c1seile RZ?@ : P l
POPMUPYET MMNYALCH C KPYTHIMW Nepe- o3 gy | ! !
nagamv yposms, nmggg;ogme Ha cueT- HLT of oo0o oﬂ%o cieboocococo &
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HAX TPUITEp #3MEHAET COCTOSHME. Vps-vp8 S5 8y focae E"'&'@ :ﬂ]m
Mpw nor. 1 Ha BuBOAE 1 TPUITEPA OTKPLI- m
£L1
——®_———
o =
Y7 M IER - Vospe| &
A9 e aaztaa| 2
R1Z 30K RIF 30k 1Ml -

£

[%7]
Q14022508 T

vis - 7t
Vo9-vB1Z
MATTA bar
v f HPIZEHBA ggyg kh 1058

+98 % 18 2 wm@ 7
DO K562 <&
VIT-VIZ VTE-VI10 HI3I0ZA K 016, 14 DD1, 27 1+ 2 s o156 |Obu L et
V2-Yp4 NASZZA = K 66 7 101, DOZ Vw1 gimn L Loim L

47

ALI99 8 IUHOd LIFwE

“w

BE-82-B02Z ‘U3L
nroipeIgWoD sjew-3

P00Z ‘2 3N OUbvd



48

SNEKTPOHUKA 3A PYNEM

E-malii: car@radio.ru
Ton, 207-88-18

PAOWO N2 2, 2004

AY. Uanysaowwmin guog BI1 ycTaHoBneH
paogom ¢ potoguogom VD1, HO otaeneH
OT HEro CBeTOHENpPOHULIAaEMOWN nepero-
poakon. Uanyuenne auoga BI1 Hanpae-
NeHO B TY CTOPOHY, OTkyaa poToavoa ero |
NnpUHUMEaeT. Buiknlouatens AoXeH cpa-
BatbiBate 0T UK UMRYNbCOR BCTPOEHHO-
FO nepeaaTynka, OTPaXeHHBIX OT naao-
HU, NOAHECEeHHOW Ha pacCToAHWE
5...20 cMm. Heobxogumyilo gns 3TOro
MOLLUHOCTb U3NYHAEMBbIX UMRYNBCOB YC-
TaHABNUBAIOT, U3MEHSAA HOMWHAN PEe3Uc-
Topa R20.

Brkmouarens CoBUpaloT Ha NeYyaTHOM
nnate u3 OOHOGCTOPOHHE (PONBrMPOBAH-
HOrO  CTEKJIOTEKCTONUTA  TOMUMHON §
1,5 mm, vsoBpaxernHow Ha puc. 3. Juo-
b VO5—VDE ¢ uensio 3KOHOMUK MecTa |
Ha iNaTe YCTaHOBNEHH ARYT HAA APRYIrOM.

Pegaxiop — A Jomri, rpagua — 10, Arapees

KOMMNEKCHOE CHABXEHWE

i PEMOHTHUKOB P2A
PemMOHTHBIM Oprany3auMsam 1 YyacT-

HbIM NMLLAM npeanaraem:

— OTEYECTBEHHHIE U UMROPTHLIE
PAOMOBNEMEHTDI;

— SNEeKTpo-, PaAMOUIMEPUTENb-
Hble npubopw, 0BOPYAOBAHUE, UHCT-
PYMEHTH, MaTepuank;

— CXeMbl, CEPRUC-MAHYaNK, AuTe-
parypy No PEMOHTY.

Karanor — 50 py6. 6e3 no4rosex
pacxonos.

Mo 3anpkaM nPeanpuSTUn —

} BECIJIATHO.
111401, . Mockea, a/a 1 "Mocwintopr”
WHTEpHET-MarasmH:

WWW.SOLON.RU

E-mail: post@solon.ru

- ———
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L * *

"HTU "MAFUMCTP™ peanuayet Ca-
PaTOBCKUE AHANOroBLIe N LWPPORLIE ||
nasnbHBIE CTaHUWUW {NAANbHUK ¢ kepa- ||

MUYECKVUM HarpesaTenem). LleHa — ot il
1000 go 2800 pyb. ; ;

www.magistr-sar.narod.ru.
magistr@overta.ru
Ten, 8452-45-95-44, ’
* * * H
SUNBTPB! ANA KABENBHOTO |
TEAEBUOEHWA U MMDS ,
Paspaborka, npou3soacTeo, courm. ﬂ
000 "dunerp KTB", . Taranpor, ‘
{8634} 318-025.
www.filter.tsure.ru
oaoopb®@tsure.ru

w  * x

Beicbinaem nowToii  paguoniobun-
TenwCkue Habophl, paamoagetanu. Karta-
nor 6ecnnarHbiin. KoHeepT ¢ oBpaTHbimM
anpecom obazaTeneH.
| 426034, r. Uxenck, 8/7 3503.
E-mail: ppelecom@udm.ru

* * *

BbICOKOKAYECTBEeHHBIE neyaTHbIe
! nnaTe Ana cGopkv YM34 BB Hukonaa
| Cyxora (ver. 2001}

http://www.amp.renet.ru.

E-mail:for-x@yandex.ru

i

YNPOWEHWE MHOUKATOPA

;:HAnPﬂ)KEH us

<, A. MAPTEMbBSIHOB, r. Cesepck Tomckoii o6,

E ABTOp 3TO¥ CTaTht NPER/NATrACT BHUMAHUIO YUTarenen MonepHi-
3UPOBaHHLIN BAPUAHT HEKOTAA NOMYASPHOTrO UHANKATOPa 60PTOBOro

' HAnpsKEeHUs.,

' OnyGAMKOBaHHBIN NOYTU OECATH Ner
i Hazag E. Knumuyykom nHaukatop 6opro-
,BOr0 HanpaxeHus asTomobuns [1],
i O MOEMY MHEHUIO, [0 CUX NOP OCTASTCH
i OOHOM V3 CaMblX YAAYHBIX KOHCTRYKUMA
;nonoéﬂoro HasHavYeHua. 3TOT MHOMKA-
i TOp He TpebyeT nepeaenku NprBopHOI
; NaHenn arTOMOOUARA, NOKAa3aHua Nerko
} "yutatoTcs”. MNpubop No3BoNAET AOCTO-
BEPHO CyauTb 06 OCHOBHBIX NAPaMETPax
- paboTel CUCTEMBI: 8KKyMyAaTOpHaa 6a-
. Tapes—CcTabunuzaTop Hanpsxxenua. UH-
! pukatop npopaoTan Ha MOEM aBTOMO-
| 6une yxe Bonee naTy neT, noaTeepauvs
' CBOI0 NOANE3HOCTb, BLICOKYIO CTaGWIb-
' HOCTb U HAOEXHOCTL,
| Tem He meHee, echm NPUMEHUTb He-
1 CKONbKO WHOW NPUHLMN peanuaauuy oo«
{ NONHUTENbHBIX PEXUMOB paoThi KOH-
TPONLHOI NaMnbl U BOCNIONb3ORATLCH NO-
!naneunem Ha PHIHKE BNEMEHTOR, paHee
' ManoOOOCTYNHBIX paguonobuTensam,
. TO NOSIBUTCA BO3MOXHOCTL 3aMETHO Y-
, POCTUTL UHOVKATOP, NOBLICUB €70 SKC-
, ANYaATAUUOHHLIE KauecTBa, OCOOEHHOo

13

WUCNONb30BAHO HE BBICOKOE, & HU3Koe
BLIXOIHOE HANPAXEHUE HUXHETO NnO Cxe-
me komnaparopa. Yeunurens DA1.3 nH-
BEPTUDYET BLIXOAHON CUrHAN KoMnapa-
Topa DA1.2.

Takum 06pa3om, No Mepe yeenuue-
HUA HANRPAXEHUS Ha BLIBOAAX aKKymyna-
TOpHOW GaTapen Ha sbixonax OY DA1.1
n DA1.3 nocnegoBatensHo Gpopmupy-
10TCA noruweckue kombuvauww 01, 11,
00 1 10.

Ha OY DA1.4 cofpan reneparop npa-
MOYFroNbHBIX UMNYALCOB, 4acToTa cne-
A0BAHUS KOTOPLIX 38BUCMT OT HOMMHA-
nos uenu C2R15. "Tuctepesanc™ Hanpa-
XeHUA 06ecneumBaeT noNOXUTENbHas
OC uepes peauctop R14. O6bluHO ¥ RO-
006HBIX renepartopoe “rucrepesuc”
CUMMETPUYEH OTHOCUTENBHO HaNpPAXe-
HUs nepeknoyenun OY, yto obecneyura-
10T NPYMEHEHUEM B ASNNTENE HanpAXe-
Hus R11R12 oavHakoBOro COnpoTuRNEe-
HUA pe3UCTOPOR. MNPK 3TOM CKBAXHOCTL
UMRYNBCOB Ha BHIXOAE FeHepaTopa pae-
Ha ABYM.

Enpu COBMECTHOI patore ¢ TEpPMOKOM-
, NEHCUPOBAHHEIM CTAabUNN3ATOPOM Ha-
rppaxennsa [2]. HUCno mMukpocxem npm
BTOM YMEHbLUAETCA € TPEX A0 OQHOMW, CO-
| KPAWAETCA YUCAO NACCUBHBIX 3NIEMEH-
TOR, AONRYCTUMBIIA HHTEPRAN HANPAXEHNA
:nuTanus pacwupunca ao 3...30 B.

NMpuHUMNUanbHas cxemMa vHaukaTopa
" HanpAXenus nokasana Ha pmc. 1. Kak
11 B NPOTOTUNE, A8 OPraHU3aLUy YeThi-
} pex pexumMoe PatoThl KOHTRONBHOMN Nam-
nbl NPUMEHEHH ABa KOMRapaTopa Ha-
npsxeHua Ha OY DA1.1 un DA1.2. Ornu-
4ne 3aKNIYAETCA B TOM, NTO ANA nRonyye-
{HUA JONONHUTENBHONO NOPOFA NepPeKnio-
{ yeHUA BEPXHErD NO CxeMe KOMRaparopa
]
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MpKU N3MEHEHUU COOTHOWEHNA HOMM -
HanoOB Pe3UCTOPOB AeAUTEeNa "rucrepe-
3UC", HE MEHAA WIPUHBI NETNU, NnepecTa-
eT ObTb CUMMETPUNHBEIM, 8 Cnegoea-
TENbHO, BPEMA 38PAOKU U PAa3PANKU KOH-
pencaropa C2 okasuBaeTca HeoaMHaKo-
BbiM, T. €. UBMEHAETCA CKBAXHOCTL UM-
nyNbCOB. MNpryem, ecnu HanpsXxeHue ne-
PEKAIOYEHUA KOMMNAPaTopa nperbiwaeT
NONOBUHY HANPAXEHUA NUTaHUA, CKBaX-
HOCTb YBEMYUBAETCA. 3TOT NPUHUMN
VCNONL30OBAH ANA ONEPATURHOFO pac-
NO3HABAHWA ABYX FeHEepaTOPHBIX PeXu-
MOB PatoThl KOHTPONLHOI NAaMNH.

BusyanbHaa nposepka paborsl uHau-
KaTopa nokazana, u4ToO NPV HEeKOTOPOMN



ONMTYMENBHOMN YACTOTE FEHEPAaTOPa MOX-~
HO MOAYYMTL ABA PEXMUMA: B OOQHOM —
namna nNepuoandeckn TacHer, a 8 apy-
TOM — NEPUOAMNECKN BKIIOHAETCH. 3a-
MEYEHO, YTO NPU FHANUTENBHOM CHWXEe-
HAM HACTOTH Moracanmna naMnul (Haso-
BEM BTOT PeXMM TAK) ANVTEABbHOCTL Bhi~
KNIOUEHHOrO COCTORNHNS NAMNBI CTAaHCBW-
Nack TakoW, 4TO B SPUTENLHON MaMAaTH
Hapywanace "UENnOCTHOCTbL KapTUHBI™,
MHa4e reBOP#, NPOUECC Nepexoaa nam-
Nbl N3 BKAKYEHHOTO COCTORARMNA B BLIKAIO-
4eHHOE 1 06paTHO Kak Ok pa3tueancs Ha
OTAENBHBIE INEMEHTH. 3T0 CyOBLeKTUBHO
aenano ofa PpexuMMa B HeM-TO NOXOXU-
MW, 1 AN\ ONPeaeneHnsa NCTUHHOIC Tpe-
60BanNOCh Ha CEKYHAY-APYIyI0 OCTaHO-
BUTL B3MNAA HA MHOUKATOPE, COCPeacTo-
“YUTLCA U ONPEaenvTL, 4TO B pabote nam-
Nl BOoNBWe — CyMMa nays M cymMma
BKNIOYEHMIA.

B 710 Xe spema noabopkon HacToTHl
YAANOCH ACBUTLCA TOro, YTO oHa pexuma
CTany OPraHyyHBIM NPOAOSKEHNEM CO-
CeAHUX OCHOBHBIX COCTOAHUI KOHTPOIb-
HON NaMnNbl — HENPEpPBLIBHOrC CBEHEHUA
W NOSIHOMC €ro OTCYTCTBWA.

Tak, ecnn Npu BISIIOHEHHOM 38XUra-
HUM, HO MNPV BHIKIWOHEHHOM CTapTepe
U HepatoTalweM gsuratene (nonoxe-
Hue I 3aMka 3axuranus), naMna NocTe-
AIHHO FOPUT, STO rOBOPUT O TOM, 4TO Oa-
Tapes aKKYMyAATOPOB, €CNK N paapsaXke-
Ha, TOC B MEpY.

Ecnn xe B NOCTOAIHHOM CBEYEHMM
namnel NCABAAIOTCH NPOBantl APKOCTH,
Barapen HyxaaeTca 8 noasapsagke.

AHanornuHan kapTuHa Habmopaervcs
1 npu padoTtaowem apuravene. Ecnm Ha-
npsxexHve, suipabatuBaeMoe reHeparo-
POM, HAXOAWTCA B ACMNYCTUMBIX npeae-
nax, NaMna BLIKNIOYEHA U He OTBREKaeT
BoguTens. Kak TONbKQ HanpsiXeHne npe-
BBICUT ONacHuIM ans anekTpoobopynosa-
HUS YPOBEHb, HAYHYTCA DPaBHOMEPHLIe
KOPOTKME BCNBILLKU KOHTPOABLHOM NAaMM.

EcrecTeeHHO, BCe CKa3aHHOE Crnpa-
BEANNBO NPU COOTBETCTBYIOLLEM BLIGOpe
MOPOros KOMMNApPUPOBAHWA, T. €. 3Ha4e-
HUIA HaNPsXKeHus, Mpu KOTOPBIX Mpomc-
XOOAUT CMEHE PpEeXVWMOB WMHOMKAUWUW.
Mpn yka3aHHbIX Ha Cxeme HOMUHanax pe-
anctopos R2, R4 v R9 atn noporw npu-
MepHO pasHu 12,2, 13,6 n 14,4 B.

Cnenyer, oaHako, 3aMeTUTh, YTO 3Ha-
HEHUA YacTOTh FeHEPATOPA BCE Xe Heo-
JAUHAKOBHI, XOTH W COOTBETCTBYIOT Gnaro-
MPUATHOMY ANA MCUXONOTNHECKOTO BOC-
npUATKA couerannio. Tak, YacToTa nora-
CaHVIsI NAMIMNB HECKOIIbKO MEHBLUE YACTO-
Tl BKAIOYEHURA (NPV YKa3aHHbLIX HA CXeMe
HOMMHanNax MacCUBHLBIX 3AEMEHTOB —
okono 1,2 u 1,5 'y cOOTBETCTREHHO).

MepeknioveHne pexmmos paboTwl re-
Heparopa nponcxognT B pPesynbrate
CMEHb NOAAPHOCTN HANPAXEHUs Ha ge-
nvrene R11R12 — ypoeHn 01 n 10 Ha BbI-
xopax OY¥ DA1.1 n DA1.3. Ecnn BoiXoA-
Hue ypoBHW coenanawT (11 n 00), rene-
parop aatopmoxeHn n OY DA1.4 paGora-
€T NOBTOPMTENEM HaNpAXeHWA, T. €. HA
ero suixone nvwbo BLHICOKOE, NMBe HMakoe
Hanpsxenwe. Mpn patote 6e3 Harpyskn
reHepaTop MOXeT BoabyXaarbes Ha na-
PasnTHON HacToTe.

Ha tpanaucrope VT1 cobpaH yocunm-
TeNb TOKA, HArPYXEHHBIN MHAWKaTOPHOM
naMnon Hakanveawus. B cnysae npume-
HEHWUA BMECTO faMnLl CBETOAWOAS ero

BKNIOHAIOT HENOCPEACTBEHHO MEXTY pe-
aucropoM R16 v 06Wym NnpoBOAOM, AaHO-
AOM K Pe3ncTopy.

HeckonekQ cnos HeoBXOAWMO Cka-
3aTk © "rMcTepesuce” NOPoros kKoMNapw-
posanun. Kak n 8 MCXOQHOWM KOHCTPYK-
LUvM, ero MOXHO PeryfinpoBaTb M3MeHe-
HMEM COOTHOWEHWA 3HAYEHWA COnpo-~
TVBAGHUA pesnucTopos genuteneii RERE
n R7R10. OfHako paccMaTpuBaeMbii
UHAVKATOP UMEET OCOBeHHOCTL, CBA3AH-
HYI0 C UBMEHEHNEM Harpy3Kw reHeparo-
pa Ha OY DA1.4. B 3aBUCMMOCTH OF pe-
KUMa BLIXOAHOW TOK reHepaTopa MOXeT
MEHATBCH OT HECKONBEKUX MUKpOaMnep
A0 HECKONBKUX MyafAnaMnep. I1o npu-
BOAWUT K W3MEHEHWMIO NaZEeHNA Hanpske-
HUA Ha peaucTope R13 craaxuweawwero
¢unetpa C1R13 1, cneaceatensHo, No-
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POroBbLIX 3HAYEHWI Hanpsukenws. Nopobt-
HBI 3P PEKT, XOTA 1 cNado BHIPAKEHHLIN,
Habniopancs n y nporotuna [1].

Mpn ykasaHHLIX HA CXeME HOMUHANAaxX
ReTanéil "rucrepesnc’ Nepeoro v TpeTb-
€ro NoporoB KOMNApPUpPOBaHUA HE Npe-
euwaet 20 MB, a BTOpore — okono
250 MB! OObficHReTcs 3TO TeM, NTO
cpeguuii noTpebnneMuil ToK B reHepa-
TOPHBIX U COCEAHMX C HUMW QCHOBHBIX
peXxumax NpYMEepPHo OIVHEKOSB,
A3 U NyAbCauMM HANPRXEHWs XOpoWwo
nopaenalTca GpunerpoM C1R13.

3HAYWITENbHO YMEeHbWHTL “rucTepe-
31C” BTOPOrO NOpPOra KOMNAapUPOBaHUA
{po 3HaveHwn MeHee 40 mB) poBonbHO
NPOCTO — AOCTATONHO NAKKCOBON BHIBOA
HAMPAXEHWA NUTAHUA ONEpPauUNOHHBLIX
ycunaurenein (ewBop, 4) NODKNIOYNTH

K NPaBoMY (MO CxeMe) BHBOAY Pe3ncTops
R13. Tem He meHee A He cTan aToro ge-
NAaTh, NOCKONLKY NOacOHan HeCANHAaKO-
BOCTh NOKazanack MHE paxe I'IDB)JI'I('N'I'M-
TeNLHEN,

Jeno 8 TOM, 4TO BTOPOH NOPOT KOMNa-
pUpOBaHVn pasaenseT aea, B oOLEemM-To,
HOPMAfBHBLIX COCTORHUA INEKTPOODOPY-
no8aHuns. C Apyroi CTOPOHK, BOAMOXHY
HE3HaUMTEeNbLHBIE KONeBaHUA Hanpsxe-
HUA B 6OPTOBOW CeTH BGAN3W ITOro Nno-
pora {Ha xonocTeiX 06OPOTax aBUraTensn
VAU NpKU cnabomM HATSKEHWN PEMHA Npu-
BOAA rE€HEPATOPa), HTO C YHETOM Tenno-
BOM MHEPUMCOHHOCTU NaMnel 3aTPyaoHAET
“cunTuBaHne" nHpopMauun. B 1O xe
BpeMA Manbii "ructepesnc” kpaiHux
FHAYEHWI KOHTPOANPYEMOTO HaNpsiXe-
HUA ofecneynBaeT BHICOKYIO TOYHOCTb
KOHTPOCNA, YTO OCOBEHHO BAXHO NPY ON-
peaeneHnn CTENEHN Pas3pPKEHHOCTH ak-
KYMYRATOPHOM OaTapew.

Bmecto Mmukpocxemun LM324DP B uH-
AUKATOPE MOKHO CNOABL30OBATL €€ OTeue-
cTeeHHbM avanor K1401¥A2, Heobxoan-
MO TOMBKO WMETL B BUAY, YTO OH MMEeT
NPOTYBOMONOXKHOE PACNONOKEHNE BHIBO-
AOB MMTaHNA: Ha BLIBOA 4 HYXHO NOdaBaTh
~Upa, a Ha BuiBOA 11 — +U,,, [3]. Cocrae-
HOW TpanaucTop VT1 mMoxer OuiTh 3ame-
HeH 0BbNHLIM 13 cepuin KT8 15 unn KT817.
Crabunutpon VD1 — nio6oii Ha Hanpsxe-
Hue crabwausauywm 4,7..7,5 B {Ranpu-
mMep, KC147T, KC156I, KC168A). Konpen-
cartop C1 xenarensHo NPUMEHUTL TaHTa-
nosuin (K83-1A, K53-18 v gp.). KoHaex-
catop C2 (K73-17 Ha HOMUHaNLHOE Ha-
npsxeHne 63 B) cnepyeT BeGparh € 8O3~
MOXHO MEHBLUMM TEMINEPAaTYPHEIM KOSG-
OUUMEHTOM EMKOCTW.

Bce petann wmaukatopa CMOHTUPO-
BaHbl HA NE4aTHOI NNarTe ns GoNLrupPo-
BaAHHOMC CTEKNOTEKCTONNTE TONUWMHOH
1,5 Mm. YepTex nnathl Npeacraenen Ha
puc. 2. MNnary NOMELWanT B NAACTMAC-
COBYI0 KOpOOKY, KOTOPYIO KpenaT 3a na-
HENbLIO NPMBOPOB.

Hanaxweanne vHavkaTopa saknoua-
€TCA B YyCTAHOBKE MOPOroB KOMNapUpo-
BaHns noadopkor pesncropos R2, R4
n R9. Kak 310 cgenatk, noppobHO pac-
ckasaHo B [1]). OTMeny TOABKO, NTO CHM-
Taw uenecocbpasHbiM OTKa3arbCa OT
UCMONBL3OBAHUA MNOACTPOEHHBIX Pe3nc-
TopoB. Kak nokasana npakTuka 3kcnaya-
TauMM MWHAWKATopa, HeoBXoauMocTn
B NOACTPOMKE NMOPOros HANPSKEHUA He
BO3HMKaAET.

B 3akniowenne ocraetcs Ao0aBvTh,
YyTo HenmwHuMm Gypet nonpofosatb He-
MHOIQ M3MEHWTb 4acTOTy reHepaTopa
ONA NPUBEASHVA ANFOPUTMA MHAUKALWN
B Honee NoaHce cOOTBETCTBUE C MHAU-
BUAYANLHEIMY OCOBEHHOCTAMU BOCNPUA-
TV, BHNOAHATL 3TO XenaTeneHo ¢ Nam-
no# T0re xe Tung, ¢ ketopon Gyaer pa-
B0TaTh MHAUKATOP.

NUTEPATYPA

1. Knumuyx E. Mngukatop Hanpaxe-
nva. — Paguo, 1993, Ne 6, c. 35, 36.

2. Bupwkoe C. Npocvoli TepMOKOMNEH-
CUPOBAHHBIN PETYRATOP Hanpsxenusn, — Pa-
Aavo, 1984, Ne 1, ¢. 34, 35.

3. Netponaenoeckuih 0. KOMNOHEHTHI
B OuiTOoBOW evaeoTexHuke, — Paguo, 2001,
Ne 7, . 9—11.
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AONONHEHUE K HANEYATAHHOMY

E-mail: consult@®radio.ru
Ten. 207-89-00

PAQWO Ne 2, 2004

HALUA KOHCYJIbTALIUA

CTAWKOB C. YETHIPEXYPOBHE-
Bbil 3KOHOMWYHBIA NMPOBHUK. —
PAOMO, 2002, N¢ 8, c. 30.

MeuaTHan nnara.

HepTex BOSMOXHOIO BApMAaHTa nevar-
HOM Nnave! ipobHvKa nzobpaxeH Ha puc. 1.
Ha Hell MOHTHRYIOT BCE aeTanm, Kpome Ha-
Tapen NuTaHms ¥ ewknicqarens SAT. Pe-
SUCTOPL — Nobkie ManorabapuTHuie.

Ky 683 ovBEPCTMA. K TAKIMM XE MNoWaakam
NPMNAKMEAIOT BLIBOAK TPaHaucTopos VT
1 VT2, KopiyChl KOTOPLIX pacnonarawT na-
panfenbHo nnare. 3Hakom "*" NOMeNeHb
OTBEPCTHA, B KOTOPLIE NP MOHTAXE BCTaB~
NRIOT OTPE3KK NYXXEHArO NPOBOAA ¥ NPKNa-
MBAIOT WX K KOHTAKTHLIM NACWAAXAM NPo~
BOAHVKOR Ha OBenX CTOpOHaX Nnarel.

Pasmep A Buibupaior Hanbonee yaob-
HHM 18 YCTRHOBKM BUAKN X2 8 Npume-
HEHHOM KOpINYCe.
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PIOMUK C. KAK RNOZKIIOHATD
K KOMNBIOTEPY AXXOWCTUK OT Mr-
POBON NPUCTABKWU "SEGA”". — PA-
K0, 2003, N2 12, c. 28, 29.

Fleyarnan nnara.

Yeprex rne4yaTtHoOn niaru NepexoaHika
DA NOAKNIOHEHNS [XOACTHKA OT MIPOROH
npucTaskn “Sega”, kOTopas ymelwaerca e
Kopiyce ennkun DB-25M (X1), nokazan Ha
pwnc. 2. TInaTy U3roTasnuBaIOT 3 BBYCTO-
POHHE (DONLIVPOBAHHOIO CTEKNOTEKCTO-
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AnTa TonwmHon 1,5 MM, BCTABASIIOT LWKPO-
KOWM CTOPOHOM MEXZY PHAAMN KOHTAKTOB
sunku X1 Takum ofpasom, YyTofibl neyar-
HBIE NAOWAOKW OK23ANWCh HAaNPOTHB KOH-
TAKTOB, ¥ COSAMHAIOT X NAMNKON. AHOaHbIE
ebieoarl anogos VD1—VDB v HuxHui (1o
4eprexy) BLIBoL peancTopa R2 npunanea-~
IOT HEMOCPEACTBEHHO K KOHTRKTAM BUAKA,

AxanoryuHEM 06Pa3oM Ha NPOTHEONO-

. IOXHOM KPAI0 inavhi YCTAHSBWBAIOT BUNKY

DB-SM (X2) » peauctope: R1, R3. Ons avo-
poIX BHBOAOE 3THX PE3CTOPOB NPeRasHa-
HeHb! MPAMOYTONEHLIE KOHTAKTHLIE Naowaa-

AHULWEHKO B. ANNAPATYPA NPO-
NOPLUOHANBHOIQ PAAWOYIPAB-
JIEHWA. — PALO, 2001, Ne 11, c.
24--26; Ne 12, c. 31—-338.

Npyuvna HepaboTocnocobHOCTH
reTepOaMHA NPUEMHUKA.

Ecnu noacTpoiixoi karyisku L2 v noa-
6opom emKocTh koHpoeHcatopa CH po-
6uTbCA CamoBO3OYXAEHUA METEPOAMHA
He ygaeTcn, B CTRTHE PEKOMEHOYETCH 3a-
MEHUTL KBapUEBWW pesoHatop ZQ1
1 NONBITATLCA "OXUBWUTL" FETEPOAWH Ta-~
ki xe cnocobom. OHaAKo, Kak NoKasel-
BaeT NPakTvKa, W 3Ta MEPA MOXET OKa-
3aTbcA 6e3PE3yNETAaTUEHON, [leno g YoM,
YTO HEKOTOPBIE KBRPUEBLIE PE3OHATOPH,
paccymTanHble Ha paboTy Ha TperThen
MexaHWYeCKONM rapMOHMKE (2 B AAHHOM
CNYYa€e NPUMEHEH UMEHHO TakoW pPeso-
HATOP), OTAMYAIOTCA MAMOIA AKTHBHOC
THI0, Y1 BNA TOro NTOGLI OHY BO3BYANIMCH
Ha HYXHON 4acToTe, HeOOXOAUMO uame-
HUTb CXEMY BKAIOYEHUR, KaK NOKazaHo Ha

DA1MC3361

1 C1627 |2
I 4

Il
=201 ==C18< L3
| " 27 <0,6 M H

C17 0,01 mx

Puc. 3

puc. 3 (Hymepauus Aeraneil npoaonxa-
€T HA4YaTyIo HB pUC. 2 B cTatke). Katywka
L3 pomxHa copepxars 10 BUTROB NPORO-
Ae N3B-2 0,25, HaMOTaHHOro Ha Kapka-
ceé guameTpom 5,5...6 MM C nogeTpoey-
HUKOM W3 xapﬁonunbuaro wenesa
¢ pe3bboii M4 {or marnvronposoga
CB-12a). MakcymManbHoi aMnANTY AR KO-
nebarvi Ha ewBOae S Mukpocxemb DA
nOBUBAIOTCA NOOYEPEAHBIM BPALUSHUEM
noacrpoeyHukas kartywexk L1 wn L3.
Ha Bpemsi HAaCTPOIKK NPUEMHVKA Nepe-
JaTYUK XENarenbHo NEPeBECTH B PEXIM

HENpepuIBHO FeHepaunn, BPEMEHHO Co-
egvHvB BuBOOHM 8 1 9 anemenra DD2.2
¢ o61UUM POBOAOM.

PEKYHOB H. NPOCTON YM34. —
PAAWO, 2000, Ne 11,c¢. 58,

Pevarwan nnara.

Yeprex BO3MOXHONO 8apyaHTB NevaT-
HOM nnate younmrena mscOpaxeH Ha
puc. 4. Ha neli pasmeLieHel BCe AeTanm,
Kpome anosoe VD1—VD4 n TpanancTopos
VT3, VT4. Nnata paccynraHa Ha yCTRHOBKY
peamctopoe MIT, kongeHcaropoe KM-8
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¥ onepaLuoHHoro yeunurens KP1408Ya1
B NNnacTmMacCcoeoM Kophyce.
OBPATUTE BHUMANUE

TUIETHEB E. NEPEIOBOPHOE YCT-
POHCTBO HA 100 ABOHEHTOB. — PA-
AM0, 2003, Ne 6, c. 30—32.

B rexcre crareu (C. 32, cpeaHan KO-
noHKa, 2-it ab3ay ceepXy} BMECTO C/0B
"Toangucrop KT645A (VT2 B 6a3oBoM
onoxe)...” cnepyer surars; "TPaH3NCTOP
KT645A (VT3 B 6a3080M BA0K6)...", 2 BME-
cro V73 {om. pme. 1)...° — "VI2
{om. pue. 1)...7

JKYK B. FEHEPATOP CBY. — PAHO,
1995, N2 10, c. 34—36.

Ha npuHuUMananoHoiR cxeme apunbopa
{cm. puc. 1 8 CTarse} NosmymMorHoE 000-
SHAYEHUE PESHCTOPA, BXIOHEHHOIO MEX~
4y TOYKOM CogmmHeRns pesncropoa R47,
R53, A58 1 06w NPORCAOM, — RSB, ero
HOMMHAALHOE ConpoTHBneHne — 910 OM.

B rexcre craren (c. 36, 1-18 KONOHKE,
npeanocheHmii abaad, 4-a v 5-5 CTPOKM
CBEpXy) BMECTo CnoB “...Apoccens LB or-
naynBaoT OT KoHaeHcaropa C12..." creay-
er wTars; .. 8poccens L6 oTnansaor or
KkoHaencaropa C18 u peancropa R79..."

Papaktop — B. Opons, rpeduxa — B. dponos




\\ B “w-*:)
= 10 ™
%"n Wy .\

Lienb PGM vmeeTc TONbKO ¥ MUKPO-
KOHTPONAEPOB C OBYMS) BaPUAHTaMU pe-
XUM3 NPOTPAMMUPOBAHVA: OBBIMHLIM ANR
PICmicro "BbICOKOBONILTHLIM™, BK/IONAE-
Mbim Nogadei B uenk MCLR HanpsbkeHun
+12 B, v "H13Kk0BONLTHHIM” {low voltage
programming, LVP), 18 KOoTOporo pocTa-
TouHO +5 B. Pedxvm LVP umesT HekoTophIe
OTANHUA OT OBLIMHOMND, W YNTEH OHU Aa-
NEKO He BO BCEX NPOrpamMmax, ynpasiso-
WX NPOrpaMMupoBaHem. Ytobki Heaa-
BUCHMO OT YCTAHOBNEHHOW PaHee KoHGU-
TYPauMm MUKPOKOHTPONAEPa PaspewnTb
BBHICOKOBOAETHOE MNPOMPaMMUPOBaHUE, Bbi-
80, PGM Heobxooumo coeauHuTb ¢ VSS
{0Bwm npoBoaOM). YuTuTe, 3TO JOMXKHO
Ouimh CANAHo A0 NOAAYN Ha MUKPOKOHT-
PoONAEP HANPFXEHUA NUTAHWS.

WHOMOA PEKOMEHAYIOT BKAMOMATL B LEenb
PGM nocneaosarensHo peancTop HOMuHa-
nom 240 Om. Jlorvmeckui ypoBEHb Ha COOT-
BETCTBYIOWEM BbIBOAES MUKPOKOHTPONNEpA
BO BPEMS NMPOrPamMMUPOBaHUA OCTAHETCH
HU3KVIM, HO BHIBOA CyAIeT 3awmleH ot ne-
PETPY3KW B CRYYae, ECNV 3ammcaHHan B na-
MATb MPOrpamma "BAPYr™ HAYHET UCNOSHATL-
€1 ¥ OKAXETCH, YTO B HEW NPEeAYCMOTPeHA
HaCTPOIKA COOTBETCTEYIOLLEF 0 PaspAaa Nop-
Ta HA BLIBOM, W 3aNVCh B HETO NOT. 1.

K eairoay OSC1 B paoqem pexvive mMu-
KPOKOHTPOANEPE MOAKAICHAKNT O/IMH U3 Bhl-
BOAOB KBAPLIEBOrO PEIOHATOPA Wiv Opyro-
ro YaCTOTOIAAAIOLLEF0 ANEMEHTA, XOTA Tak-
TOBbIN FEHEPATOP BO BPEMA NPOrpaMMupo-
BaHWA 3a6N0KUPOBaH, HEKOTOPbIE YNPaBns-
IOWME NPOTPAMMBI NSPEBOAAT MUKPOKOHT-
POAAEP B STOT PEXMUM CIMLLKOM MEANCHHO.
Ecnv B Npouecee nepeknioweHnA reHeparop
BCE-TaKM YCNEST COBEPLUMTE HOCKONLKO KO-
neGanui, UCxoaH0E COCTOSHUE NPOrPaAMM-
HOrO CHeT4YuKa Mukpommpounepa CTaHET
HE HyneBbiM. 31O NpUBEAEST K 3anucK Npo-
rPanMMHbIX KOOOB HE B TE sMelikv, 4 KOTO~
PbiX OHW NPeAHA3HAREHb!. HYTO6K UCKMIOUUTE
CHOM MO ATOIN NPUHUHE N HAAEXHO 38Bn0OKU-
poBaTh padoTy TaKTOBOrO reHepaTopa, Bbi-
BOAOSC1 pekomeHayoT Ha BPEMA NPOTPaM-
MUPOBaHVIA COEAMHUTL C OBLIMIM NPOROAOM
HEMOCPEACTBEHHO MAW Yepes KOHOEHCATOP
cpaeHUTENLHO GoAbLIOK eMKkocTU (C3 Ha
puC. 2}, x0T8 "opuupanbHue” I'IDOTOKOﬂbI
NPOrPaMMMPOBAHNA STOO W HE

‘

flpogomxesine.
Havano cm. & «Paguo”, 2004, Na 1, ¢, 53—55

He ykazamtbie B Tabn. 2 BbiBoOb MUKPO-
KOHTPOANEPOB BO BPEMS NPOMPaMMUpo-
BaHWH MOXHO OCTaBUTL CBOGOAHBIMU. OHu
HaXOASTCA, KaK NPABUNG, B BbICOKOUMNE-

XSt DB25F (DBYF)

Y,
A

l'lporpammaTopbl Y NPOrpaMMmUpOBaHKe

» MHKpOKOHTannepOB
A. AOﬂl'@ﬁ,.l\;(gfocxga

RRWE o anon.

S

JAAHCHOM COCTOSIHUW. ECAV Xe K HUM BCe-
TaKn NOAKNIOYEHBI Kakve-HUBy b BHEWHVE
BNEMEHTh, Ha X04 WU Pe3ynbTaT NPorpam-
MUPOBAHWS OHW HE NOBAVSIOT.
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XP1DB25M

KBtiB 5-9,
12, 16. 18 XS2

Puec. 7

Cpenm apantepos ana PICmicro, nog-
KIoHaeMbIX K mopTy COM 1 He Tpebytowmx
DONOAHUTENLHOTO UCTOYHMKA MUTAHWS, NO-
NMyRAPHOCTHIO NONb3YETCH Tak Ha3uBae-
Mol JOM. Ero cxema, naobpaxeHHan Ha
puc. 3, coAepXUT pRA PELUEeHWI “Ha rpa-
HY hona”, TeM HE MEHEe afanTep 3apeKo-
mergoBan ceba ¢ HaMNYNWER CTOPOHKI.
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B UCXOOHOM BapUaHTe O NPEAHASHA-
YeH A5 MUKROKOHTROoNNepos PIC12C508,
PIC12C509, PIC16C84 {ycrapeswwii Ba-
pyaHT PIC16F84) M MUKPOCXEM MaMaTH C
nHTepdencom I°C. Ux nporpammupyioT,
BCTAB/R B NaHenb XS2 pasnnuxbim obpa-
30M, Kak NokKasaxo Ha pMc. 4. Vimelowan-
Cfl H& CXeme puc. 3 nepemsiuka S1 {8 npo-
TOTUME OH& OTCYTCTBYET) NO3BONAET CO-
eauHVTL BEBoA 10 nanenu XS2 ¢ oBmm
NPOBOAOM, HTO HEOBXOAMMO ONs NPOrHam-
MUPOBAHWT MUKPOKOKHTRONNEPROB
PIC16F628, ycTaHaRNnMBaEMBIX B NMaHeb
aHanorviHo PIC16F84, Aganrep npuroaeH
W 0,19 ARYrUX MUKDOKOHTRONNEPOB CepUN

Tabnuua 3

NK Kopnyc (RESET

MOSI|MISO

VCC
(*Urner)

GND

XTAL2 {O6.)

SCK |XTAL1

ATS0S2323
ATS082343
ATtiny12
ATiiny13

PDIP-8 1 5 6

7 2 3 8 4

ATtiny15 PDIP-8 1 5 6

ATI0S1200

ATO0S2313 PDIP-20 1 17

19 10

ATtiny26 PDIP-20 10 1 2

515 € 16

ATS084433

ATimegas PDIP-28 1 17

w
© =

19 10 7,20 8, 22

AT89851
AT89852
AT89S53
ATB9S8252
ATS0S8515
ATmegaié1
ATmega162

PDIP-40 9 é 7

18 40

ATO0S8535
ATmega8535
ATmegaié
ATmega163
ATmega82
ATmega323

PDIP-40 Q 6 7

12 10,30 | 11,31

ATmegab4

ATmega103
ATmegai28
ATmegal€9

TQFP-64| 20 12 13

1" 24 23 |21,52,64|22,53,63

Mpumeuanue. HasraueHue sBOAOB MOAUDMKALUIA MWKPOKOHTPONNEPOR B
KOprycax gpyrux TUMOB MOXET HE COBNagath C yKkasarHeiM B Tabnuye.

PICmicro {cm. Tabn. 2), ecnm npegycmor-
PETL AR HUX COOTBETCTBYIOLLME NAHENU.
MeuatHas nnara agantepa JOM ¢ pozet-
Kko¥ XS1 DBIF 1 pacrnonoxesve anemeHTos
Ha Hell u3abpaxentl Ha prue. 5. Nnara oaro-
CTOPOHHAA, €e pebpoM BCTABNAIDT MeXAyY
pRAAMU BHBOACE PO3eTIM XS 1, HO IWLLL Bh-
BOAB 1—5 NpMnauBaT HENOCPEACTEEHHO K
KOHTaKTHEIM Nrowaaxam, Buieoan 7 v 8 co-
EAUHAICT C COOTBETCTBYIOLUMMA MoLLAAKA-
MU MROBONOUHBIMU NEPEMBbIKaMIA, BHEtwHWA
BIA, rOTOBOIO AanTepa rnokasax Ha puc. 6.
B HekoTopbix cnyyanx ¢ nomolueto JOM
HE Y12€TCA 3ATRONPaMMNPOBATL BOCBMVBI-
BOOHLIE MMKPOKOHTpoNnepbl PIC12FE29 n
PIC12F675. NpwunHa STOro — CAMWKOM
6onbLUOIA MHTEPBAN MEXTY BKIIIONEHUEM Ha-
MSDKEHNS NUTAHVIR W NOAA4E KOMaHAB ne-
PEXCAA B PEXVIM MPOrpaMMINOBAHIAS, SINOH-
CKUi paguonioGuTent, aapec 3NEKTPOH-
Hol nNouTH KoToporo <hohepiyohamu@
hotmall.com>, NpeanoXmn yeTpaHuTb He-
DOCTATOK, AONONHWB aganTep JDM y3nom,
CxeMa KOTOporo Npueeiexa Ha puc. 7.
Lienk, weawyio paHee K BuIBOY 2 MaHenu
XS2 {cm. puc. 3), cneayeT PasoMKHYTh.

Agpanrepo)
BRA MWKPOKOHTPONNEpos
dupmbp Atmel

Cxema CTaHOAPTHOrO afanTepa Asn MA-
KPOKOHTRONNEROR cepwil AVR (B Hee BXO-
AAT MMKpOCXGMbI C Ha3BaGHMAMM, HAYMHA-
owmmmcs ¢ AT90, ATmega, ATtiny) n AT89S
nokasaxa #a puc. 8. Ero sunky XP1 noa-
KNIOHAKOT K po3eTke nopta LPT komnkiore-
pa. Mepembiikn Mexay koHTakTami 3u 11,
2 v 12 BUAKU NOIBOAKIOT YITPABNRIOLLEN
nporpamme “onoswary” agantep. Ceertoam-
oa HL1 cnyxur ans cvrHanusauvm o pe-
Xunme paboTh YCTROWCTEA, HO AenaeT 3To
UL B TOM CNYyYae, ecnu ynpaensiowan
NpOrpammMa BoipatarHBaeT COOTBETCTRYIO-
Wi curian, Harpsokenme + 5 B nogaioT or
BHELUHEro CTabUNN3UPOBAHHONO NCTOMHN-
Ka, Gonee BUICOKOE 30eCh He TpebyeTcn.

C BHIBOAGMU NPOrPAMMUDYEMOIN MUK-
POCXEMbl BAANTEP COGAUHAIOT B COOTBET-
CTBUMU ¢ Tabn. 3.

Peaaxrop — B. Hiseros, rpapuxa s ¢oro — A. Qomwvit

(Mpononweme creayer)



TenedoHHasa CBA3b MeXAy ABYMS

aOoOHeHTaMmn

I1. CEBACTbSIHOB, Y36ekucraH, r. Talwkenr

B 6biTy MOXeT noHanoburbcs TtenegoHHas CBA3b Mexay fayms
aboxeHTamMy (C poACTBEHHUKaMU, rapaXxom, macTepckumm). Pewunto
3Ty 3apavy MOXHO U He CO3[aBasf C/IOXHbIE 371I€KTPOHHbIE YCTPOJCT-
Ba, a B39B 332 OCHOBY 00bl4yHbIe TesepOHHbIe annapars.

MNpennaraemoe yCTPOWCTBO COCTOUT U3
ABYX CTaHAapTHBIX TenedhoHHLIX annaparos
(TA) — 6a3oBoro 1 aboHeHTCcKOrO. B 6a30-
Bl gobaensioTca geranu, obecneynsa-
I0LLME NOCBINKY BHIZ0BOB W NUTAHNE Pasro-
BOPHBLIX y3noB. ba3osuih TA nutaeTcs oT
ceTu NepeMeHHoro Toka. JInHus cessn —
AByxnposogHas. [lanbHOCTb CBA3KM — He-
CKONBKO KUNOMETPOB.

Cxema (cM. puCyHOK) cocTaeneHa npu-
MEHUTENBHO K BonrapckoMy TenepoHHOMY
annaparty TA-4100, 13 KOTOpOro yaansioT-
¢ HomepoHabupartens, koHgeHcaTop C1,
peavctop R1 (06o3naueHbl Ha nnate TA).
CTpenku Ha cxeme noKasbiBaloT, K KaKum
Toukam 6azoeoro TA nogknoHaloTes A0-
NONHUTENbHbIE aeTann.

MNpuHUWn AgiCTBUA YCTPOMCTEA TAKOB:
npw CHATUN TPYBKM yaaneHHbim aboHEHTOM
obpasyercs uens: «+» C2 BeinpsMmuTens,
obmotka pene K1, TpeTbs kieMMa HoMepo-
Habvpartens 3H, pasroBopHbIi y3en 6asoBo-
ro TenegoHa PC, KOHTaKTbl pbiHaXHOro ne-
peknioyarens S1.1, sTopas nuHenHas Kiiem-
wma 2J1, nuHus, knemma 3J1, ocBoBoauvelua-
ACH Kfiemma 3soHka 3B, «—» C2. Cpabotaer
pene K1. 3B0HUT 3BOHOK, NUTAIOLLMIACA NO
uenw: BTopuyHas obmMoTka TpaHchopmaTo-
pa T1, koHTakThl 7—8 pene K2, KoHTaKTbI

S§1.2, 380Hok HA1, kKoHTakTh 6—7 K1.2, T1.
3BOHOK HenpepbieHbIA. Tpybka cHuMaeTcs
BO BpEMs 3B0HKA, U B KOHTakTax S1.2 uenb
3BOHKa paamMblkaeTcs. KoHTakTel 4—5K2.1
ayénupytot S1.1, 4To66I NpY CHATVM TPYG-
K1 COXPaHWIach LIEMNb MUTaHWS Pa3rOBOPHBIX
yanoe o6oux TenedoHoB.

MNpwv noceinke Boidoea ¢ 6a30B0ro an-
napara cHumaertcs Tpybka. MNpu aTom ne-
pPeMEHHBI ToK ¢ T1 NpOXOAUT Yepesa KOH-
TakTbl 7—8 pene K2, $1.2, ceetoamon HL1,
R1, koHTakTel 3—4 K1.1, 2H, 211, TA, 311, 38,
T1. 3BOHUT 3BOHOK aboHeHTa. Hepes KoH-
TakTel S1.1 3anyckaercs MynsTueMbpaTop,
pene K2 yepes koHTakTbl 7—8 rpynnbl K2.2
NepUOANHECKN NOAKIIIOYAET B IMHWIO Bbl~
3bLIBHOM TOK 1nn Yyepe3 4—>5 rpynns K2.1
NoCToAHHOE HanpsaxerHwe. MNpu CHATUK
Tpybkn TA aboHeHTa, B MOMEHT 3amblka-
HWS KOHTakToB 4—5 pene K2, cpaboTaer
pene K1 nyctaHaenueaeTcs cesA3b. Hanps-
KEHWE Ha NUHUW YMEHDBLLIAETCS [0 HECKOSb-
KVX BONLT, U MyNsTHUBMGpaTop octaHasnn-
BaeTcs. [TpoxoxaeHve Bbi30Ba KOHTPONN-
pyeTtcs ceeToguoaom HL1.

Ecnu Heckonbko yCnoXHWUTL NOCHINKY
BbI30Ba ¢ 6azoBoro TA, To MynsTBrbpaTop
He HyXeH. B aTom cnyyae, yepes Heckonb-
KO CEKYHA, NOCNE CHATUSA TPYOKU (B TEYEHNE

t Lot

I TmKx

x1008

VT1,VTZ KI315H

VI3 KTsozr

Vo1-voy KA107A

VST KYTIZA - HL1 AISO7A

KOTOPbIX UAET BLI3OB), HAXWMAETCH Phi-
YaxKHbIN NepeKIIoYaTeNb U OXMOaEeTCs OT-
BETHbI 3BOHOK.

HAerann: T1 — TpaHcdopmatTop nuta
Hus, marHutonpoeog, LLI16x16 mm. Mep-
BUyHas obmoTka copepxuT 4000 BuTKOB
npoeoaa [13J10,08; BTopyiHas — 750 suT-
koB Npoeoaa MN3J10,2. T1 moxeT ObiTb Apy-
M, C BbIXOAHbIM HanpsbkeHvem 38...43 B.

1, K2 — pene P3C9, nacnopr
PC4.524.205. Pene moryT 6biTb popyrue, ¢
conpoTueneHuemM obmoTok 2...3 kOM 1 co-
OTBETCTBYIOLLYIMI KOHTaKTamu. TpaH3ucTo-
pbl KT3 151 moxHO 3ameHrTs Ha KT503 —
KTS03E, a KT502I" — Ha KT5024, KTS02E.
Avopbl — cepun KO105, 02266—0226T1.
KoHpeHcaTtopbl No6oro Tvna, Noaxoaswmve
o eMKOCTY 1 paboyemy HanpsokeHo. Kok-
neHcarop C1 MOXHO 3aMEHUTL kepamMmye-
CKUM 1N METANOOYMaXHbIM.

Ba30BbIi MOXHO 3aMEHVTL TENEDOHHEBIM
annapartom gpyroro tuna. O6e rpynnsl KoH-
TakToB S1 00/mKHbI GbITE NepeKIIoHaloLLve.

MNpwn cHATOM HoMepoHabuparene ao-
MNONHUTENBHBIE AETANM PA3MELLAIOTCSH BHY-
Tpuy KOpnyca; TpaHchopMaTop KPEnUTCSH K
OCHOBaHWIO, a NeYyaTHas Nnata — K CToi-
Ke HomepoHabupaTtens. Ecnn geranm B kop-
nyce He pa3mewlaloTcs, To TpaHcgopmaTop
BbIHOCUTCSH B OTAENbHLI GNOK.

TenedoH moxeT paboTaTe Kak NpocTein-
Lasn oxpaHHasn curHanuaauus. 3ambikaHve
KOHTaKTOB MuKponepeknoyatens SB1 (MI1)
PaBHOCUNBHO CHATWID TPYBKW, YTO BbI3bIBA-
€T 3B0HOK. Takasi curHamaaums He KOHTPOo-
nupyet obpbie NuHUK. [lo6aBneHve TpeThe-
ro nposopa-wneiida n HebonbLUoe YCNoX-
HEHVE CXeMbl YCTPAHSIOT 3TOT HEAOCTATOK.
MNpwu cpabaTtbisBaHum SB2 (MI1), o6pbise
wneirpa nnm obLuero Npoeoaa YEpE3 peau-
cTop R5 oTkpeiBaeTcs TpuHUcTop VS1 1 cpa-
HarwiBaeT pene K1, Bro4an KoHTakTammy 6—
7 3B0HOK. OAHOBPEMEHHO TPUHWUCTOP OT-
KpLIBAET TpaH3ucTop VT3, 4epes KoTopbiv
3anyckaeTcs Mynstuenbparop, 1 380HOK
CTaHOBUTCS MPEPLIBUCTLIM. 3TViM OH OTNK-
HaeTcs OT BLI3bIBHOMO 3BOHKA. Jns npekpa-
LLEHWS 3BOHKA OTKJIlo4aeTcs nuraxve. Ecnn
camMoBNoKMPOBKa 3BOHKA B PEXINME OXpaH-
HOW cUrHanu3auuvm He XenarensHa, TO Tpu-
HUCTOP 3amMeHsIeTcA Ha TpaHancTop KT3151
(KT503B). Ecnv mukponepekntodatenv SB1
1 SB2 yCTaHOBUTL B Pa3HbIX MECTax, TO Mo
XapakTepy 3B0HKa MOXHO ONpeaenvTs, Ka-
Ko 13 Hux cpabotan. Mpoeepsanacsk (B Npe-
Aenax aoma) BO3MOXHOCTb MCMNONb30BaHNSA
Tpy6 oTONNEHYA B KA4ECTBE OBLLENO NPOBO-
1@ — HAaBOOKW HE3HAYUTENbHDI, Y4TO MO3BO-
NFET B CXEME C CUrHam3aumeit NpUMeHUTL
[BYXTIPOBOAHYIO NUHWIO.

B TtenedoHax npyv nonoxeHHoi Tpybke
pPasroBopHas Cxema LLYHTUPYETCS KOHTaKTa-
My, B AaHHOM CxemMe LUYHTUPOBaHNE MOXHO
OCYLLLECTBUTL, COEAMHUB KJlemMy TH ¢ KoH-
TakTom 8 pene K1 yepes koHpeHcartop (1—
3 mk® Ha pabouee HanpsixkeHve 63 — 100 B).

Penaxrop — B. MNonsikos, rpagpuka — K. AHgpees
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Y70 Takoe MHbpaanH?

CospeMenHble BcesonHoeele (B, CB n
KB) npremMHukn 1 NpreMHbIe TpakThl TpaH-
cuBepoB, paboTtaLume Ha YacToTax oo
30 Mr'U, 4acTo BLINONHSAIOT MO CYNepreTepo-
AVHHOM Cxeme ¢ NpeoBpa3osaHneM BBEPX,
C NepBOo NpomexyTouHon YacTtotoii (MY) B
~wvanasoHe oT 45 MMy v Buile. B Takux npu-
€MHMKax 06bIYHO UCNONL3YIOT HECKONBKO
npeobpasoBaHuil 4aCcTOThI, NPUYEM BTOPast
v TpeTs 4 MoryT 6biTb HU3KMU.

[haBHOE AOCTOVHCTBO TAKOIO PELLEHS —
B 60/1bLIOM NOAARNEHNI MOMEX, MPOHNKAIO-
LLMX MO 3epKaNbHOMY KaHaJty, a INaBHbI He-
[OCTaToOK — B TPYAHOCTU CO34aHus huneT-
poe MY ¢ xopoLmmMn xapakTeprucTUKamm Ha
BblICOKWX HaCTOTax.

OpHako Mano KTo 3HaET, H4TO NPUeMHU-
K1 € Npeobpa3oBaHrem BBEPX MENN paHb-
e cneumansHoe Ha3gaHne — UHGPaZAVH.
UcTopwuecku oHo 6bino aaHo B 1920-x ro-

pax E. M. CepxxeHTtom (E. M. Sargent, Rem-
loc Radio Co.) Bbinyckaemomy ero komna-
Hue CB npuemHuky ¢ M4 3500 kly. Mae-
HOW uenbto 6bino o6oliTy NaTeHTLl Ha cy-
nepreTepoavHHbLIE NPUEMHUKW, NpUHAaA-
nexaswne "Paguo rpynne” komnaHnia
(RCA, GE, Westinghouse v gp.). Jlio6onbiT-
HO, 4TO B NepeomM vHdpaavHe N4 cnyxuna
He pasHOCTb HacTOT FrETEPOAMHA U NPUHU-
MaemMoro curHana, a ux cymMmma.

Urak, uidpaonH — 3TO cynepreTepo-
[VHHBIA NpuemMHuk ¢ M4, 6onee BbiICOKON,
4YEM HaCTOTbl NPYHUMAEMBIX PAANOCTaHUMIA.

T Penaxrop — B. MNonskos
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1

~ BecTH U3 pagnoKpyXKoB

)

—

KpyXok pap.uofexuuqecxoro
KOHCTPYUpPOBaHUSA

Urpa "dapearep”

dapearep — 510 H30NACHLN B HABKa-
LIWOHHOM OTHOLLEHUW MPOXOA MO Peke, 03e-
PY, MOPIO W APYTOMY BOAHOMY NPOCTHRAHCT-
BY, XapakTepu3ayowimincs 4oCTaTo4yHLIMK
myBuHaM 1 OTCYTCTBUEM NPEnsITCTBUN oNg
cypoxopcTea. Dapearep 0602Ha4A0T Cpea-
CTBaMW HaBUrAUWOHHOTO 0BOpYAOBaHUSI —
ByAMU, BakeHamMW, PasNUEHEIMU 3HAKaMW.
Takoe onpeaeneHne MOXHO NPOYMTaTL, CKa-
XEM, B NONUTEXHWHOCKOM CRosape

B Haweii wrpe dpapearep we 0603Ha-
YEH, Ero HYXXHO NPONATH, NONL3IYACH CBO-

Oxonvanse.,
Havano ca. 8 «Pagwo™, 2004, N
L
L
[ ]
.
. . ¢

~ A. YEPEIAHOB, r. Komcomonnck-Ha-Amype

€00pa3HOi HEBWIBLMOHHON KapTOW, Ha
KOTOPOI HEHECEH NPeanoNaraemeii NyTe
MOoaeny kopabna OT YCROBHOro CTapTa K
ofHoMy U3 nopros (puHuwy 1 nnm du-
HVWY 2) — B 3aBMCUMOCTM OT Npeano-
XEHHOr 0 33AaHUA.

UrpaioLuemy SaroTCst TPU NOMBITKHU, 9TO-
66 NPOBECTU BPYHHYIO Kopabne Ha Apyrod
Geper. B cnyyae oTKIIOHBHUS OT KAPTHI, KO-
pabne NnonagaeT Ha "MUHY™ — BKIOHAIOTCA
3BYKOBAA 1 CBETOBaN CHrHanuaaumm, Ecomn
Xe yAanace NPaBUnbLHas WBAPTOBKE K 0f-
HOMY 13 NOPTOB, 3BYHUT TOPXECTBEHHAN
menoamns. Camoe CNOXHOE 3a1aHe — 3a
TPW NONBITKM NOCTAPATECH A0CTUYL OT CTap-
Ta ToukM "PuHMW 1%, Nponpa Yepes TouKy
"PUHMW 27, KaK NPOMEXYTONHLIN 3Tan.
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Puc. 2

Ha pme. 1,a NOKa3aHo pacnonoXeHue
"MUH” (MX WECTb, HO MOXET BbiTh U GonbLIe)
noga, urposuiM nonem. Kaxaas "MuHa™ —
rEPKOH, KOHTAKTbI KOTOPOTO 38MBbIKAKTCH
TPV NPUGADKEHIN K HBMY MOCTORHHON Maf-
HUTR {OT CTPON ANHAMUSECKON ronoBKK),
MPUKPEMNEHHONC K AHMILLY Kopabna. Hapue.
1,6 nokazano urposoe none ceepxy. Kpac-
Hblld pOME Ha 0BOMX PUCYHKaxX — 3T0 CBETO-
BOV MHAVKATOP BIPHIBA MWHbBI, COCTABMNEH-
HbHA M3 ABEHAALATY CBETOAMOAOE (PHC. 1.8).

CrpyKTypHaa cxema Urpsl NOKasaHa Ha
pwe. 1.r. Kak Buamte, B COCTaB Urpwyl BXO-
AAT NATL GROKOB, € YCTPONCTBOM KOTOPHIX
Mo3HaKOMUMCA NoapobHee.

CaeToRON UHAVKATOR B3PHIBA MUHbI
{pnc. 2). Ha wpanaveTopax VT 1—VT3 co-
6pan TpexdasHbi MyNsTMBMOPATOP, Kavk-
ALl KACKAA KOTOPOO Har pYXeH Ha rpJiaH-
Ay U3 HeTHPex CBeToaMoAos. Peancropel
R1, R3, RS u konaeHcavopw C1—-C3 3apa-
0T CKOPOCTL NEPEKIROHEHIA KACKAAOB MyNb-
TUBUOPATOPE, @ 3HAUUT, YACTOTY BCNLILEK
ceeTOAUOAHLIX TMPNAHA. PeancTopel R2, R4,
REG OrpaHnumMBaIoT APKOCTL CBETOAMOR0E.

Kaxxawiid ua reproros SF1—SF6 sakpen-
JIOH CHU3Y UIPOBOrO NONA BMECTE CO "CBO-
UM” FepKOHOM “"MMHB". Kak Tonbko kopabnb
oKaxercs, HanpuMmep, Hag repkoHoM SF1,
€ro KOHTaKTH Nog AeCTBUEM NONA NOCTO-
SIHHOrO MarHUTa KOPabns 3aMKHYTCA W NO-
LaayT NATaLee HaNPsHKEHe Ha MYRBTW-
BUOparop. HausyT NoovepeaHo BCMbixm-
BaTH CBETOAMOAHBIE TMPIAHAKL.

TpaHaucTopb! B 3ToM Gnoke MoryT BuiTh,
KpomMme yKasaHHbix Ha cxeme, KT315E,
KT3102I. HageHOoro nepexnioueHus Kac-
Kafo0B MynbTUBMOPaTOpa A0OUBEHOTCS (eC-
11 3TO HEOBX0AMMO) NOAGOPOM PEINCTO-
poe R1, R3, R5. KoHaeHcaropw — K50-6,
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peawcTopsl — MNT-0,125, ceeToavoam —
moBie na cepun Af336.
3BYKOBOA MMUTETOP B3PLIBE MWUHbI
{pwic. 3). On NpeacTaenseT cobok Hecm-
METPWMHBIA MyNbTMBUGPATOP, BHNOAHEH-
HbIA Ha TPAH3UCTOPAX PA3HOM CTPYKTYPHI C
NONOXUTENBHOM OBPATHOM CBA3LI. Pato-
TaTb MYALTUBMORATOP HAYHET TONBKO Nocne
TOFO, KaK OKQXYTCA 3aMKHYTHIMU KOHTAKTHI
repioHa, Haa KOTOPHIM NOSBUTCA kopaGnb
C NOCTOSHHBIM MarHuToM. MNpysem B 3aBu-
CVMOCTU OT TOTO, KOHTAKTH KAKOTO repKo-
Ha OKaXYTCH 3aMKHYTHIMU, NPOJBYNUT Me-
NoaAVA onNpeaeneHHon TOHANbHOCTU. B He-
Gonbwnx Npepesax TOHANbHOCTb MOXHO
U3MEHSTL NOAGOPOM COOTBETCTRYIOLUEIC
HYaCTOTO3AAAOLLErO KOHAGHCATOPA, CMe-
LUETH XKE AMana3oH TOHANbHOCTEN MOXHO
nepeMeHHEIM pesuctopom R1. Peanctop
R2 orpadwamBaeT ToK 6ask TPaHaucTopa
VT1, a anaumt, v VT2 npu crysainHoi ycra-
HOBKE ABIXKA NepeMeHHOro pesvcTopa B
HUXHEE M0 CXemMe NoSTXEHNE.
Tpanaucrop VT1 — moboh ns cepun
KT315, VT2 moxeT GhiTh, KpoMe ykasaH-
HOTO Ha cxeme, mobol na cepuin KT816,
N213-217 {nocneadne NPUAETCH YCTaHO-
BUTb Ha paamaTtop). NepemMenHuin peanc-
TOp -~ Cl-3, nocrosHubil — MAT-0,125,
AvHamMm4eckas ronoeka — mbas manora-
GaputHas, MowHocTeo 0,25-0,5 BT
38YKOBOW MHAUKBTOP PuHMWE 1
{puc. 4). B kavecTee UCTONHMKA JBYKOBO-
ro CONPoEoXOeHUA AOCTUXEHWS PUHMWA 1
NPYMEHEHA NOMYNSPHAN MUKPOCXeMa-CUH-
Tezarop. Kak U3BecTHo, 0Ha NpeacTaenseT
coBoii MN3Y, B KOTOPOM 3aNUCaHbl HECKOSb-
KO My3blKabHbIX 0TpHIBKOB. MNpheeaeHHan
CXeMa BKIOHEHUA MUKPOCXEMb HE HyXAaa-
€TCH B AONOAHUTENBHOIN HACTPOIKE,
Mocne TOro Kak KOHTaKTH repkoHa SF1

LUBAPTORA/CSH), K UCTONHWKY 'MTanus Gyaet
noaKoueH Bxog BoabyxoeHns cyrHana (Bul-
B0A, 13) MuKpocxemb), Ha BiBoOAE 1 NOSIBUT-
C51 3BYKOBOM CUrHAN, KOTOPLI YCUINTCH Ka-
CKanom Ha TpansucTope VT1 meocnpovsee-
DETCS AVHaMMHECKON ronoekol BAT.

MNpy NOBTOPEHUN KOHCTPYKLWA, B 32BW-
CYIMOCTUN OF MY3bIKIbHOTO BKYCA Paamonio-
GuTenn, MOXHO NPUMEHNTB MUKPOCXEMY
YMC7 unm YMCS8 ¢ cooTBeTCTBYIOWMM OYK-
BeHHHIM MHAEKCOM. KBapueBnilh pegoHa-
Top ZQ1 — OT 9AEKTPOHHBIX 4acoB, TPaH-
auncrop — mobol s cepun KT315, pean-
cTop — MJIT-0,125, ABaMuseckan rono-
Bka — mowHocThio 0,25 Br.

.

3BYKOBOW MHAWKATOP PuHMWE 2
{puc. 5). 3rysanve Gonee TopXeCTBEH-
HOE (NPONTK K GUHUWY CROXHEE), NOSTO-
My CXeMa aBTOMAaTa HECKONLKD YCAOXHE-
Ha. B naHHO# KOHCTPYKUMY NPUMEHEHD)
TPV MUKpOCXeMu. TpU 3neMeHTa MUKpo-
cxembl DD1 (DD 1.1—DD1.3) paGoraior B
TaKTOROM FeHepaTope, BbipataThBawemM
WMNYABCH YacToTol cneagoBanns 1...3 Mu.
OHV NOCTYNaT Ha ABOMYHO-AECHTUNHBIN
veTHpexpaspaanbii cuetTunk DD2, ebixo-
OBl KOTOPOrO COBANHEHH C BXOAAMU Npe-
ofpa3oBarens ABOMMHO-AECATUNHOIC KO-

OKBXKYTCA 3aMKHYTHIMU (KOPAONbYaaHo NP~ g B ecsaTndHE {DD3).
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Nocne NpeobpasoBaHna CUrHan ¢ BbIXO-
DoB seLumdpaTopa NocTYNAaeT 4epes pases-
auiBaowme avnonu VD1—VD 15 v peancto-
Pl R2—R16 Ha reHeparop 34, cobpaHHbii
Ha TpaHancTopax VT1, VT2, Yepea wHeepTop
DD1.4 k reHepaTopy NOAKMIONEHA AMHAMW-
yeckas ronoBka BA1. Peanctopb R2—R16
noabupaeT (NP1 HeoOX0AWMOCTW) B 3aBN-
CYMOCTW OT BHOPAHHOIO 3BYKOBOTO TOHA.
KoHeuHo, patoTa yCcTpoiicTBa HaYHEeTCH
TONBKO MOCNE TOrQ, Kak kopabink Npuwsap-
TYETCS K GUHUWY 2 1 OKAXKETCH CBOWM MO-
CTOAHHBIM MaIHWTOM Hag repkoHom SF1.

Kpome yKazaHHBIX Ha CXeMe, TRaH3WCTo-
pb MOrYT GbiTh Mobwe na cepuin KT312,
KT315, KT342, KT3102. Ouoap — nobue
KPEeMHWEBbIE, OKCWIHBIN KOHAEHCATOP —
KS0-6, octanbHbie — K10-17, peancTophl —
MIT MowHocTee 0,125 nan 0,25 Br, an-
HaMu4eCKan rofiogka — manorabapurHas
mMoLwHoCTLI0 0,1-0,25 BT,

Bnok nuTeHKUA (puc. 6). Ang nutanns
610KOB MIPH PaaHBIM HanpsbkeHem (S 1
9 B) HyxeH Gbin, KoHewHo, 6A0K NUTaHWs ¢
nByms ctabunmnsaTopamm, cobpaHHblii ©
nNpyMeHeHneM roToBore A0CTYNHONO No-
HWKaLLEero TpaHcdopmaropa. NpocmoT-
peB Hemano nyGnukauuin Ha cTpanruax
XypHana "Paano”, kpyxkoBun Bubpanm
cratunmzarop Ha 5 B ua cratey B. Bopm-
coBa "YacToromep ¢ undposo nHauKa-
uren” B "Paguo”, 1985, Ne 11, ¢. 50, a na
9 B — us cratem A, Mexnymana "Crabunu-
3aTOP HANPAKEHUA K aBTOMOOMNBHOMY ak-
Kymynaropy™ B "Pagno”, 1985, Ne 1, ¢. 54.
O6a crabunnaaTopa NUTaKTCH OT BLINPA-
MMNTENR, BHINGSIHEHHOIO Ha BbIXOAHOM
TPpaHCPOpMaTOpe KaapoBo paseepTky
vepHo-Genoro Teneenzopa TBK-110/1M. B
nepeom crabunmaatope xopowwas paGora
Habmoganack co crabunurporom KC1336
{VD2), Ho Npw NosieneHn cG0eB WM Heao-
CTaTONHOM BHIXOAHOM HANPAXEHWW ero
nyqwe zaMeHnTb Ha KC156A. Co BTopaM
CTabMNN3aTopPOM NPoLLE — €l'0 BHIXOaHOe

WUITIOIVHURVH — ..OUT'Vd..

HaNPSOKEHNE MOXHO TONHO YCTaHOBUTL DaB-

HeiM 9 B noacTpoeuHbiM peancropom R6.
Bce 6nokv paaMeLLeHB BHYTPW Kopny-
ca oT cTaporo Tenesuaopa (puc. 7). lep-
KOHB! {obbie ManorabapuTHHIe Ha 3aMbl-
KaHMe KOHTAKTOB, Hanpumep, KAM-2) aBy-
KOBOW M CBETOBO# UHAMKALIMM B3PHIBA MWH
CMOHTMPOBaHH Ha HVXHEN CTOPOHE nrpo-
B0 NaHeny B COOTBETCTBUMM C puc. 1,a, a
rePKOHE MHOMKALMKW A0CTUXEHUR PDUHK-
wa — noa COOTBETCTBYIOLUMMK TREYI0Sb-
HEIMW BHICTYNAMY UrPOBOIO MONA.
ByHaMnsecikme rofIOBKM CUMHANM3aUMv
npwxoga Ha GpUHULW pasmeilaT Boanan
TREYIONbHBX BEICTYNOB MIPOBOIQ nosns, a
VHAMKALMWY B3PLIBA MWH — B MOGOM MeCTe.
e i & ‘
rpaduva — 10. Anapees, gore — A. YepangHoa
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#. HEYAEB, r. Kypck

B nacrosuee Bpemss B pannosneKTPOHHOM annaparype 4acro
NPUMEHSIIOT INEKTPOHKDBIE BHIKAIONATENN, B KOTOPBIX O84HOM KHONKOHA
MOXHO OCYLUECTBAATD KaK €€ BIIMOYeHue, TaK u Beikmosenne. Cae-
N1aTb TAKOV BHIKIOYATESN b MOLHBIM, SKOHOMHIHEIM U Manorabapur-
HBIM MOXHO, €CHIN NPUMEHNTD NONEBO NepeKmoYaTenb el TPan3n-
crop u yugposyo KMOI Mukpocxemy.

Cxema npocToro BLIKOHATENA NpUse -
neHa Ha puc. 1. Tpasaucrop VT1 sunon-
HAET GYHKUUM BAEKTPOHHOIO KAioya, a
Tpurrep DD1 vm ynpaenserT. Ycrpoiicteo
MOCTOAHHO NOAKNKOMEHD K UCTOMHVIKY RUTA-
HuA noTpebnaer HebonbLON TOK — eau-
HULB U4 OECATKIA MMKpOaMRep.

Ecnu Ha npaMoM BLIXOAE TPUITEpa Bl-
COKWIA NIOMA4ECKWIA YPOBEHD, TO TPEHIUCTOR
3aKpbIT, Harpyaka obecrosena. Mpu 3amu-
KaHWW KOHTaKToe kHONkW SB1 tpurrep ne-
PEKMOHUTCA B NPOTUBONOSIOXKHOE COCTO-
AIHUE, HA € 0 BbIXOAE NOABUTCA HUIKWIA AO-
ru4eckuil yposeHs, Tpanauctop VT1 or-
KPOETCH, M HANPAXEHWE NOCTYNUT HA Ha-
rpy3ky. B rakom COGTOAHUM YCTPOWCTBO
Byner HaxoauTLCS OO Tex NOP, NoKa CHOBA
HE OKAXYTCSH 3aMKHYTHIMW KOHTAKTHI KHON-

BOYHOIt Tabnuue, npuseaeHHON B Crarse
"MoOLLHbE NepeKNKHATENbHBIE TPAHIAUCTO-
put dupmer International Rektifier” 8 "Pa-
avo®, 2001, Ne 5, c. 45,

Ha vakoit BuIKNio4aTeflb MOXHO BO3NO-
XuTb 1 apyrue GyHkuuM, Hanpumep, aB-
TOMATUHECKOE OTKMO4EHUE Harpy3akv npu
CHUXEHUWN Wt MPEBBILLIEHNN MATACWUM
HANPAXEHNEM 3apaHee YCTaHOBJIEHHOMO
3Ha4eHuA. B nepBom cnyyae Sro MOXer
NOHAA0OUTLCA MPW NUTaH aNNAPAaTYPL OF
aKKymMynaropHoii 6arapemn, 4robue He 0o-
NYCTUTL €€ 4PEIMEPHON0 Pa3paag, 60 BTO-
POM — AN 3ALUUTH annapaTypbl OT 3aBbi-
WEHHOrO HaNpPSXeHUs.,

Cxema 3/1eKTPOHHOr 0 BLIK/IOMATENSA C
dYHKLKEN OTKIIONEHUA NPK CHUXEHUMN
HanpaXeHusa NpueeneHa Ha puc. 2. B

He npeBbicuT 0,7 B, T.€. ByAeT UMeThb Hta-
KWt lorvyeckuin ypoeeHb. Ecnuv Hanpaxe-
HUE HA Harpy3Ke cTaHeT Sonblue ycraHos-
JIEHHOIrO NOACTPOeYHbIM PE3UCTOPOM 3Ha-
qeHua, Ha 6asy TRaH3UCTOPa NOCTYNUT Ha-
NPSXEHUE, AOCTATONHOE BNA €r0 OTKPLI-
BaHWA. B 910M cny4ae Ha sxoge "S" Tpur-
repa ocraHeTca HASKIWA NOrM4ecKitit ypo-
BEHb, 8 KHOMKOIA MOXHO BKNKOHATEL M Bbi-
KI048Tb NUTAHUE HArPYy3KW,

Kak 10/1bKOo HanpaAXeHWe CHU3UTCA HX-
HKE YCTAaHOBNIEHHOrO 3HAYEHUA, HANpa-
KEeHUEe Ha ABUXKE NOACTPOEYHONO PE3N-
CTOpa CraHeT HegoCTaToYHLIM ANna OT-
KpbIBaHUA TRaH3vcTopa VT2 — oH 3akpo-
erca. MpU 3TOM Ha KONNEKTOPE TPaHIU-
CTOpa HaNPAXEHUe YBENUHUTCH 00 Bbi-
GOKOro JIOTU4ECKOro YPOBHA, KOTOPbIIt
nocTynuT Ha exon "S” Tpurrepa. Ha Bui-
X0OA€ TPUITEPA NOABUTCA TAKXKE BBIGOKMNA
YPOBEHb, 410 NpuUeeneT K 3aKpuiBaHto
nosesoro TpaHaucTopa. Harpyska obec-
TOMUTCH. HaXarns Ha KHOMKY B T0M Cny-
Yyae NpuBeayT TOMbKO K KParkOBPEMeHHO-
MY NOAKNKIHEHKO Harpy3kn 1 NOCASAYIO-
LUEMY €€ OTKINONEHWKD.

AnA BBEAEHUA 3aWKTEl OT NPeBLILLe-
HUS NMUTAIoWEro HanpaXxeHua asromMmarT
cneayeT gonoONHUTL TPaH3UCTOPOM VT3,
cratunurporom VD2 1 peancropamu RS,
R6. B 9roM cnyuae yerpoiicTeo patotaer
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ku. Torga TPaH3ucTop 3aKPOETCS, Harpya-
xa obecroumrca. :

YiasaHHbIM Ha CXeMe TPaH3UCTOP UME-
T conporusneHne kanana 0,11 Om, a Mak-
CUMANbLHLIR TOK GCTOKA MOXET NOCTUraThL
18 A. CneflyeT yuuTHBaTL, YTO HANPAXe-
HWE 3aTBOP-CTOK, NPWV KOTOPOM TPRAHINC-
TOP OTKPLIBAETCA, cocraenset 4...4,5 B.
Mpu HanpsxeHuu nuradus 5...7 B 10k Ha-
rpy3kut He A0AXEH NpeBbiwaTe 5 A, B npo-
TUBHOM CNy4ae NaacHue HanpsxeHna Ha
TPaH3IUcTope MOXET NpeBuicUTh 1 B. Ecnu
HaNPKEHWE NUTaHnAa BoMbLUE, TOK Harpys-
K1 MOXeT nocTurars 10...12 A,

Korga Tok narpyskv He npesoiwaer 4 A,
TPAH3INCTOPR MOXHO MCNOABLIoBATL Ge3 Ten-
nooteona. Ecnm rok Gonbwe, HeoBxoaum
Tennoorseoqn, nubo cneayet npMeHnTeL
TPAHIUCTOP G MEHBLLWM CONPOTUBAIEHWEM
xanana, MoaobGpare ero HeTpyaHo No cnpa-

Paapaboraxo
8 naboparopun
wypHana "PAONO™

HEr0 NONOJSIHATENLHO BBEAEHH TPAH3U-
crop VT2, crabunurpon, KoHaeHcaTop U
PE3UCTOPHI, 0AUH U3 KOTOPLIX — NOACT-
poe4Huild (R4).

Mpu Haxatm Ha kHOnky SB1 nonesoi
TPAH3INCTOP VT1 OTKPBIBAETCH, HAMNPSHKEHUE
nocTynaer Ha Harpysky. Us-3a sapagku
koHaeHcaropa Ct HanpakeHue Ha KoAAeK-
TOpPE TPAH3MCTOPA B8 HA4ANbHBIA MOMEHT
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AHANOrMYHO ONUCAHHOMY BhiLUE, HO NPU
YBENN4EHUM HANPAXEHUA BHILLE ONpPeae-
NIEHHOr 0 3Ha4eHUA TpaHaucrop VT3 or-
KpOEeTCo, 410 NPUBEOET K JaKpuiBaHMo
VT2, NOSBNEHMIC BEICOKON0 YPOBHA Ha BXO-
Ae "S" rpurrepa U 3aKkpuiBaHUK NONEBO-
ro TpaHaucropa VT1.

Kpome ykazaHHBIX Ha Cxeme, B YCTpoi-
CTBE MOXHO NPUMEHUTD MUKPOCXEMY
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NMpo6Hukun asTondbUTENnA

A. MEABEAEB, r. Apocnasnse

Mpu noucke HeWCNPaeHOCTEN B 3NeKT-
PONPOBOAKEe aBTOMOBMNA HACTC NPUXOAMT-
CA VICTIONBL3OBATL USMEPMTENBHBIE U TECTU-
pyrowpe nputopsl. SanHeid npoSHUK Nnpen-
crapnseT coboll komBuHauwic NpocTen-
LMX MHOWKATOROR HANPSXKEHWA U CONpo-
TUBREHUA. [PUMEHeHUe aTore yCTpoicTea
JaeT onpeaeneHHHe NPeUMyLecTea No
CPaBHEHUIO C APYrMY, Tak Kak npobHmk
BCErOa rovos K padoTe, SapAaKa akkyMyna-
TOPOB NPOMCXOAWT B Npouecce paboThl,
NPOGHWK HE COAEPXUT NEPEKNIKYaTEne,
410 YAOGHO NP ero ucnonbacsaHun. Mpo6-
HUKOM MOXHO KOHTPOSTUPOBATL HAAUYME
HanpRxeHws or 6...7 B, NpoBepaTs ncnpas-
HOCTb AMOA0B, TRAHSWCTOPOB, KOHAEHCA-
TOPOB, TPAMOEPOB, KOMMYTaTOPOR.

Ha pwe. 1 npueegeHa NpUHUWNWAIL-
Haa cxema npobHuka. B pexwme "“npo-
3BOHKK" NPY 3aMBIKAHUU LLYNOB 3aropa-
eTtca ceevoamopn, HL1. Mpu noakmoveHuy K
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Puc. 1

wyny 1 MUHyCa, a K lyny 2 COOTBETCTBEH-
HO FAIOCA MCTOYHMKA TOKA, 3aropaeTca
ceeTogmon HL2. Pesucrop R1 apnaerTca
OrpaHeUTENbHBIM, €r0 CONPOTUBAEHWE
noaoctparc ANA paboT C HANPAXEHUAMY
a0 28 B. CeeToavoan HL1 — KpacHwuiA,
HL2 — 3eneHulid.

Ha pwe. 2 npuesegena popaboranHan
cxema NpobHUKa © MUralwuM CEETOAU-
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ogom HL3. Korga repkon 3aMKHyT, T. €. K
Kopnycy npofHuKka NnogHeCeH MarHuT,
npotHuk paboraer 8 cxeme no puc. 1. Mpy
Pa3ZOMKHYTOM repkoHe NPoGHUK MCNosb-
3YEeTCA KaK reHeparop curHana, wyn 1
NOAKAIOHAETCA K NPOBOAY, KOTOPLIN He-
0BX0aUMO NPO3BCHUTL, LY 2 3amMbiKa-

€TCA Ha Maccy. Ha apyrom koHUE Nposo-
43 NogKmovaerca NPGBHWK, CXemMa KOTOo-
pore nsobpaxeHa Ha puc. 1 {wyn 2 Ha
maccy). Npu 3aMelkaHuK uenu, T. e. Ha-
XOKASHWU HYXHOTC NPOBCAA B XIyTe, CBE-
TOAUOALI NPODHWKOR HAYMHAIOT MUIraTh,
YCTROWCTBO O4EHb BKOHOMMWYHO, Tak Kak
reHepaTop HadvHaeT paborarTe TONEKO Npu
HaxXOXAEHUU HYXHOrO npoeoga. Ceero-
anoaw HL1 — kpacHu, HL2 — zeneHwi,
HL3 — kpacHuii MUraioLmii.

Ha puc. 3 npysegeHa NpUBLVNUasb-
HaA cxema ewe ogHoro npobHuka., OH
NO3BOAAET KOHTPONWPORATEL YPOBEHL
Hanpsxerna. Npusuun erc paboTw Ta-
KOW Xe, Kak B NPOBHUKE NO CXxeme puc. 1,
32 UCKNIOYEHWEM TOTO, YTC B 3aBUCK-
MOCTU OT YPORHA HanpaxeHus Byaer
3aroparbCA PasnNUYHGE HUCNO CBETOAU-
ogoe. Ceeroanoan HL1 — kpacHuii,
HL2—HLS5 — 3eneHbe.
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Ha pue. 4 npueeaeHa cxeMa ApoOHU-
Ka, NO3BONAOLErO KOHTPO/IVPOBaTL Ha-
vaue HanpsxeHua ot 2,5 B (1. e. ator
NPEBHUK MOXHO MCNONL30BATL LA NPO-
BEPKY YCTPOMCTB Ha AOTUNECKUX MUKPO-
cxemax). B koHCTpyKuMy npegycMmoTpeHa
noaceeTka ana paboTw B TPYAHOAOCTYN-
Hblx MecTax. Mpu 3aMbIKaHKK WyNOB MEX-
ay coboli Ha 6asy TpaHsucTopa VT1 nopa-
€TCA MWHYC, OH OTKPHIBAETCA W 3aropaeT-
ca ceeToavoa HL2. Wyn 1 coeaubaeTca
¢ kopnycom. Eciv Ha wyn 2 nogatb Ha-
npsxedue nopaaka 2...3 B, 1o oTkpoerca
TRAH3UCTOP VT2 U 3aropUTCA CBETOAVOS
HL3. Mpy yBENWMYEHUU HANPSXEHWUA NPY-

mepHo ao 6...7 B, 3aroputca CBeETOauon,
HL1, Tpansucrop ¥T2 ocvaeTca OTkpoi-
ThiM 1 ceeToguog HL3 SyaeT NnocToaHHO
ropeTe. Peauctop R4 onpepenser nopor
OTKpBITUA TpaHaucTopa VT 1. 3apaaka ak-
KYMYAATOPA NOOCBETKY OCYLUECTBARET-
CA Yepes OrMaHuuuTENsHBIN pe3ucTop R2
1 avog VD1, npu sameikaHui SAT,

Ceetoavonb HL2 — kpacHwid, HL1,
HL3 — 3eneHue.

Pesuctopel R1— RS — MNT-0,25.
Ceeroguogs HL1— HL5S pekomeHayio Tu-
na KWNA-40, HO BOZMOXHO MCNOAB3CBA-
HUe nIoBBIX ApYrvx {B CxeMe Ha puc. 2
HL3 — nioBoii muraouwih CReToauoa,).
TpaHsucTopul VT1 — cepun KT361, VT2 —
cepuu KT315 wnv uM nogobuue, VD1 —
nmoboih amon Ha Tok oT 0,26 A. GB1 — ak-
KYMYAATOpHaA 0arapen Us Tpex anemMeH-
TOB. AKKYMYSIATOPH PEKOMEHAYIC OT CNy-
XOBbIX annaparos eMkocTeo 0,03 Aw, Ho
BO3MOXHO WCMOAL30OBAaHWE NIGLIX APY-
rux. GB2 — axkymynatopHas Barvapen,
COCTaBAEHHaA N3 NATY ANEMEHTOB EMKOC-
cteio 0,26 Ay unm um nogoOHelx. tlyn 1
BHINC/IHEH B BUGE APOBOAA C 3AXVMOM
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Viz K315

Puc. 4

TUNA «KPOKCAWN» HA KOHUE. LLlyn 2 — ur-
Na, U3roTOBSIEHHAR U3 PACNPAMIIEHHONO
U 32TOYEHHOI O KyCKa NPYXWHL, A1 BO3-
MOXHOCTU pa3buparb asTOMOBUNLHBIE
pasbemul. NpotHuky coBUpatoTCA HarecC-
HBIM MOHTAXOM, NposepReTca ux paboTo-
CcNOCOBHOCTb. 3aTeM COHU NOMELLAIOTCA
B GOPMY M3 NAACTUIMHA WU KQPTOHA U
3aMBAIOTCA 3NOKCUAHOIK CMOonoit. Mocne
3aTBEpASBaHVA CMONb NPoBHWK 0bpaba-
THBAETCA HANUNLHWKOM. Na 3apRaKu aKk-
KYMYASTOROB NPOGHUK BKNIOHAETCA B LeNb
Ha N3MEPEHUE HANPSHKEHUA.

T Pe,qa;(ro;:- -3 nmeoE, rpeduna — 0. Ampeeﬁ

K561TM2, 6unonapHue TPaH3UCTop:
KT342A-KT342B, KT3102A-KT3102E,
crabunurpoH KC 156 MocToaHbbie peau-
cTopul — MJIT, C2-33, P1-4, nogcrpoey-
Heie — CM3-3, CN3-19, koHaeHcarop —
K10-17, kHonka — noBan manorabapur-
Has C CAMOBO3BPATOM.

Mpwv HCnonL3OBaHWW ASTANEN ANA NO-
BEPXHOCTHOrO MOHTaXa {MUKpocxema
CD4013, 6unonapHuie TPaH3UCTOPH

KT3130A-9 — KT3130r-9, crabunutpoH
BZX84C4V7, NoCTOAHHHE PE3UCTOPLI
P1-12, xongercarop K10-17B) Ux MOXHO
pPasMecTuTb Ha nevaTHol nnate {pwc. 3)
W3 OOHOCTOPOHHE (GONBIUPOBAHHONO CTEK-
NoTeKCToAUTA pasmepamMu 20x20 MMm.
BHewHui) BV CMOHTUPOBAHHOW NNaTe!
nokasaH Ha puc. 4.

HanaxusaHve aBTOMarTa CBOOMTCR K yC-
TaHOBKE NOACTROEYHBIMU Pe3ucTopamMm

HanpaxeHuin cpabaTuiraHWA yCTPOWCTEA.
EmkocTe koHgeHcaropa C1, BOSMOXHO,
NPUAETCA YBENUHWTE — OHA ACIKHA ObITh
Takow, HTOO0H NepexoAHHIe NPOUECCHt B M-
TAeMOM YCTPOMCTEE 3aRepLUMInCE Oo TO-
ro, KaK KOHOEHCATOR 3aPAIMTCA 00 BLICO-
KOFO JIOTUNECKOrO YPOBHSA.

Penaxrop — b. ¥garos,
rpagrike — 1. Anapees, ¢oro — H. Hevaes
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58 J1BYX4aCTOTHbIN reHepaTop

Ha MuUrawuem ceeroomoge
A. byros, c. Kyp6a Sipocnasckoii 061.

"PAONO" — HAMUHAIOLLUM

PAOMO Ne 2, 2004

Murarmowmue ceeroguonbl 66ICTPO 3aBOEBANIN CUMINATUYN PARNOITIO~
6ureneii. lIpocToTa ux NPUMEeHEHUsI OKynaeT HEeKOTOpbie He[oCcTaT-
K4, HanpumMep, OTHOCUTEJIbHO BbICOKYIO CTOUMOCTb U HE BO3MOXHOCTb
ynpaBisiTb 4aCTOTOW M CKBaXHOCTbIO CBETOBbIX uMnynbcos. Paguo-
moburenu He 6binyu 661 TAKOBbLIMU, €CNi Obl HE UCKANU HECTaHOAapT-
Hble BapyvaHTbl CXeM BKJIIOYEHUS U MPUMEHEHUS] Pa3sInYHbIM pagno-
nAeranam. He ocranuce 6€3 BHUMaHUSI U MUTaioLLue CBETOAUORbI.

B TexHunueckoi nuteparype yxe 6biin
onybnvkoBaHbl ONVCaHWUS YCTPOMCTB, B KO-
TOPbIX MUrAIOLLINE CBETOAVOAbI MCTONBL30Ba-
JINCb KaK HU3KO4aCTOTHBIE reHeparopbl npsi-
MOYIOfIbHbIX UMIYNIbCOB, CM., HarpuMep,
cratem [1, 2]. YiuTbiBas, 4To B cocTaBe Mu-
raioLero CBETOAN0A3 UMEETCS BbICOKOHAC-
TOTHbIN 33430V FreHepaTop ¢ AenuTenem
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Puc. 2

4acToThl, HEe COCTaBNsIET TPyAa cobpark yc-
TPOMCTBO Mo cxemMe Ha puc. 1, B KOTOPOM M-
ralowmii ceetoanop, 6yaeT ogHOBPEMEHHO
paboTark 1 Kak HU3KOYaCTOTHbIN reHeparop
€ 4acTOoTOoW cneaoBaHns UMNynbcoe 1...3 My,
M Kak reHeparop rna4ek MMrybCoB C 4acTo-
Toi 3anonHenns 100...350 k.

BunonsipHeiit Tpanavctop VT 1 pabota-
€T KaK ycunurenb-pasgenntesnb BbiCOKO-
4aCTOTHOW U HN3KO4aCTOTHOV COCTaBnsi-
towmx norpebnsiemoro ceetoamogom HL1
ToKa. Ha BelBoge amuTTepa TpaHaucropa
VT1 BblOENnseTcs HU3KO4YacToOTHasi COCTaB-
nsowas, aMmnanTyaga MMnynbCcoB 34€ech
coctaBnsieT okono 2 B. AMnnuTyaa nadek
BbICOKOYACTOTHBIX UMMYNLCOB (PUC. 2) Ha
BLIBOE KONNEKTOPa TOro Xe TPaH3ucTo-
pa 6yner okono 4 B. PaaBepryTas ocunrn-
NlorpaMma BbICOKOYaCTOTHOIO 3aronHe-
HVSA UMAYNLCOB NokKasaHa Ha puc. 3. KoH-
nencatop C4 BbinonHsier ponb 6nokvpo-
BOYHOrO MO UEenu NnUTaHus.

3ToT reHepaTtop UMeeT OAHy UHTEpPEC-
HYO 0COBEHHOCTL: ecnu NocnefoBarTeb-
Ho co cBetoauogom HL1 BknounTb Apoc-
cenb C MHAYKTUBHOCTbLIO HECKONBKO Ae-
CATKOB MUKPOr€HPU, TO CUrHaJ Ha BbICO-
KOYaCTOTHOM BbIXOA€ "okpalimeaeTcs”
MHOXECTBOM BbLICOKOHACTOTHLIX rapMo-
HUK. TaKoe CBOCTBO MOXHO UCMOJSIb30-

Kackap, Ha 6unonsipHoM Tpanauncrope VT2
MOCTPOEH M0 CXEME 3MUTTEPHOTO NOBTOPU-
TENs Takmm obpasom, HTo Ha ANHAMUYEC-
KYIO FOSIOBKY MOCTYMAeT YEThiPexXypoBHE-
BbIli CUrHaU1, ocLMNNorpaMmMa KoToporo rno-
KasaHa Ha puc. 5. Namenas B HeGonbLUMX
npeaenax peauctoput R3 n R4, ynaercs
VM3MEHUTL XapakTep 3By4aHUsi AUHaMun4ye-
ckoii ronoekv BA1. HacToTy ryfikoB MoXHO
MOBLICUTL, NOAKMOHYMB peanctopkl R3 n R4
K Apyrum Bbixogam cyetymnka DD1.2.

Ha mecte HL1 aBTop npumenun mura-
towmii ceeroauog tuna L816BYD npowms-
BoAacTBa ¢pupmel Kingbright xenroro use-
Ta cBeYeHus ¢ sipkocTbio oo 40 mKg n an-
ameTtpom kopnyca 10 mm. Ero moxro 3a-
MEeHUTL NoObLIM CBETOANOAOM U3 ceEpUii
L816B... , L796B... (8 mm), L56B... (5 mm)
WX, HanNprMep, KpacHbLIM MaToBbIM cynep-
spkum L796BSRD/B. NogongyT muraio-
e CBETOAMOAb! M APYrUX GUPM-U3roTo-
BUTENEN, HO TOJNIbKO 6€3 BCTPOEHHOr O Bbl-
COKOOMHOIO TOKOOF PaHMINTENBHOTO pe-
3ucropa. Mukpocxemy MOXHO 3aMEHUTb
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BaTb, HanNpumep, Ans NpPoBepkKn paavo-
NPUEMHUNKOB.

Ecnu reHeparop, BbINOMHEHHLIA NO
cxeme puc. 1, AONONHUTL AeNUTENEM Ya-
croTbl, cobpanHomM Ha KMOI mukpocxe-
Me 1 ABYyX TpaH3UcTopax, Kak rnokasaHo Ha
puc. 4, To NONy4MTCs 3BYKOBOW reHepa-
TOp TOHaNbHLIX UMMNYJILCOB, BOCNIPOU3BO-
ANMbIX BBICOKOOMHOM AVHAaMUYeCKol ro-
noekoii BA1. Ha n-kaHansHOM noneBom
Tpanaucrope VT1 cobpaH ycunurens Bol-
COKOYaCTOTHbLIX UMMAYNILCOB, YBeNMYMBa-
OLMIA X aMAuTydy 00 YPOBHS Hanpsi-
xeHus nutanus. Mukpocxema DD1 Tvna
K561UE10 npeacraensier coboit aBa 4e-
Thipexpa3psaaHbiX ABOUYHBIX CHETHMKA.
Ona BkoYeHa Takum obpasom, H4To Ha
BbiBoge 13 yactora umnynbcoe B 128 pas
MEHbLUE, 4EM Ha Bxofae (BblBOA 2), a Ha
BbiBoAe 14 — B 256 pa3 meHblue.

ToH 1 YacTtoTa ryakoB 3aBUCST OT TUNa
1 3K3eMnnspa NPUMEHEHHOro CBETOANO0AA.

Ha CD4520AE, a ¢ n3MeHEHNEM CXEMBI
BktoqeHusi — Ha KS61ME16, KS61ME20.
BunonsipHbie r-p-n TPaH3ncTopbl — Nko-
Oble 13 cepuii KT315, KT3102, KT645,
KT6111, SS9013, 28C2001. Nonesoin —
KM501A, KN501B, KP1014KT1A,
K1014KT1A. OkcnaHble kKoHAEHCATOPbLl —
K50-35 nnu nx nmnoptHeie aHaiorn. Herno-
nsipHbie — K10-17. Peaucropbl — C1-4,
MNT, C2-23, C2-383.

JNNTEPATYPA

1. ByToB A. [eHepaTopbl — CUrHAM3aTOpbl. —
Paauvo, 2002, Ne 7, ¢. 59, 60.

2. MapremesiHoB A. CUrHamsaropel Ha Mu-
rawLem ceeroauone.— Panuo, 2000, Ne 5,
c. 67.
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2002, Ne 10, c. 54, 55.

Pepnakrop — B. onsikos, rpacuka — 0. Anapees












"PAOUO" — O CBA3M

PapguonpuemMmHuk "Contest-RX”
Bnagumup PYBLIOB (UN7BY), r. Actana, Kazaxcran

3TOT NPHOMHNK NMEET NYHLUNE NaPaMeTPbl, YoM paspaboTanHbii
aBTOPOM CTaTbY paHee # onybAuKOBaHHbIA B MAPTOBCKOM HOMEpPe
xyprana 3a 2002 r. nppemuuk "Cynep-Tecr™. On 6onee 4wyBCTBu-
TeNbHBINA, Y HErO AYYLLE BUHAMUYECKNA ANana3oN.

B 3TOM npueMHuKe NOCTaBACH 8KYOHT Ha NepeHoc Koadduynet-
Ta ycunexus npuemMtnKa B GonsuieN CTEneHyu Ha HU3KOYACTOTHLIO
Kackansi, 3T0 cCR/ENAHO NPOAHAMEPEHHO, TaK KaK Ha HUIKNX HacTo-
Tax noayuyurs 60nbLICe OTHOLUGHNE CUTHAR/WYM NPy TOiH Xe 3ne-
MONTHOM Oa3e nervye, 4em Ha BeiICOKOH vacrTore. Kpome Toro, npume-
HeHHas cxema pa3fensHOi perynupoBxn ycunetuns no YPY u Y4
NO3BOANAAE 3aMeTHO YBONTWYNTL Ka4YecTBO npuema Ha HY guwanaso-
Hax 6e3 yxyfLie st BUHAMUYECKNX NOKA3ATONeH.

BonbLLIOE BHUMAHWE 8 NpHeMHIKE yaene-
Ho IMA,. B Hem ucnonb3osaHa cxema Baka-
pa, koTopan 0651383CT NOBLIWEHHOW CT3~
BUNLHOCTLIO YacToTh. MOHTaX reHeparo-
Pa Ha KEPAMUMECKNX CTOMKAX {B TOM YUCHE
WUCNONb308aHUE KEPaMMKW B KaTYLLIKaX v
KOHOEHCATOPAX) M NCMNOSB3OBAHUE TPAHIW-
CTOpa € MANBIMY NPOXOAHEIMU EMKOCTSIMI
NPUBENO K NOBLILEHWO CTABMALHOCTI Yac-
70TH I, Kpome Toro, nosteMnack BO3MOX-
HOCTH NPOU380AMTE TEPMOKOMINEHCAUMIO
TOSBKO HAa OAHOM AuanasoHe — 18 My npn
WNENONB3CAAHNIN OAHOTUNHBLIX KOHACHCATO-
poe ¢ TKE, Bnn3kum K HyRio.

MpumeneHne cucremu LIAMNY B sTOM

NCNONEI0BAHVN MHOFCALTATILHOrO W MHO-
FOLUYMHOrO CUHTE3aT0pa YacToThl.
Cnepyer ckasatk n 0 cucreme APY,
QOwa goseneHa, €cnu He 40 COBEPLICHCT
8a, TO A0 XeNnaemoro pesynsrara {(npm
orpaHudeHHon SnemenTHol 6aze). Boa-
MOXHOCTE YCTaHO8KW nopora cpabaToiea-
HWA CMCTEMB APY , 8BTOHOMHOCTE pabo-
o 1 BO3MOXHOCTb CHUTLIBAHWA NOKa3a-
HUW S-MeTpa HE 3aBUCUMO OT NOACKEHNA
ABUXKOB PE3IUCTOPOB, PEFYNUPYIOWMX
YCUNEeHne, npeaoTepalleHne Wenvykos
NPU NOABACHNWN MOLUHBIX MMMYNECHBIX
CUFHANOB Ha 8XxoaAe NPpUeMHuKa — 3To
AANEKO HE BCE NONE3HLIE KAYECTBA AaH-

B npreMHUKE HET TENNOOTBOA0E (38 NC-
KMONEHUEM HEGONBLWOIO ¥ MYKPOCXEMb
DA1). NpepycmoTpeHa BO3MOXHOCTL YC-
TaHOBKW Ha BXOAE ABYX3BEHHEIX GUALTPOB,
NCNONb3caaHNe NOAHOLEHHONO AMHAMN-
Ka, yaaneHHocTs IMA or ayHamuka v cere-
8oro TpaHchopmaropa (ann npeaoTspa-
LLUEHURA HEXENATENBHBIX 3NEKTPOMArHnT=
HBIX M MEXAHMYECKWX 0BpaTHLIX CBA3EIN),
BO3MOXHOC T YCTAHOBKU Ha NEPSAHIOIO Na-
HESMb KPYNHOraGapnTHHIX SNEMEHToa yn-
pasnexvs, ceoboaHEI JOCTYN K Paavo-
anemeHTam (L poBas WKkana nerko cHY-
MAETCA — TPM BNHTA) BECBMA NONE3HLI B
AAHHOM KOHCTPYKUMK.

OpHnm CHI0BOM, ST& KOHCTPYKLMA HaU-
Bonce COBEPLIEHHA NC CPABHESHIO C APYIiA-
MK MOVIMW KOHCTPYKLASIMU (NPpV HE3HAYW-
TENBHO YaEAUYEHHOM SneMeHTHOM Gase).

FpHeMHIK NO3BORSKET NPVMHIMETH Citl~
Hane MoOUTERBECKNX PEANOCTaHLMA, pa-
Goratotpx CW i SSB 8 auanasoxax 1,8;
3,5, 7,0, 10; 14; 18,21, 24 1 28 Miu.

HyBCTRUTENBLHOCTS { NI OTHOLLCHN Gl -
Han/ LM, pasHom 3), MxB ... +e xyxe 0,3

AsyxcurHansHas nsbrparensHocTe

{npu paccrpoiike 20 k). a6 ... 70
Aurarmmieckinii guanasoH

10 "3a6uTn0”, a6 ...l 105
flonoca nNponycKkaHus,

Ky ... reerremreenn 2,8 (88B) 1 0,8 (CW}

Lnanason paors: APY {npu usmere-
HUY BLIXOAHOD HanMpsiKerms He 6o1ee YeM
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HomuranbHan 3BYKOBAA BLIXOAHAN MOLL-
HOCTb, BT 1

MakcumansHana 38yKk0Bas BLIXOAHaR
MOLLHOCTL (TP MCROALI0BAHIY ONOA-
HUTENLHOTO BUHAMNKE), BT .........covvv. 3,5

fipyemunk nuralor o1 cetn 220 B 50 fi
v Hanpsbkennem +12...24 B. Ero rabapu-
Tor — 280x178x 133 mm.

...........................................

MpyHUMnNWanbHan cxema NpreMHErKa
npvBegeHa Ha puc. 1. OB npencrasnnet
coBoit cyneprevepoanH ¢ ogHUM Npect-
Pa30BaAHVEM HACTOTH.

PannoYyacTOTHRIN CUFHAM Yepea aH-
Tessoe reesno XW1, kongencarop C1 m
nepeknyarent SA1.1 nocTynaer Ha
YacTh kaTylwkw L1, obpasyiouen smecte
C KOHABHCATOPOM NEpPemMeHHON eMKOC-
M C4 8xonHoM KOHTYP. MNepeknioveHne
NnpMeMHVKA ¢ AManaaoHa Ha AManaacH
OCYLUECTBRAETCA 3aMbIKAHUEM COOTBET-
CTBYIOLLEI 4acT BUTKOB KaTyLWKN Cek-
umelt nepekniovarenn auanalonos SA1.2.

yepea koHgencatop C3 nocTynaer Ha nep-
Bl 3aTBOP TpaHaucTopa VT 1, paboTtain-
wero B kackage YPY. Ha Bropoit 3atBop
3TOro TPAH3UCTOPa NOAAHO YyNPaBnaio-
wee sanpsxexve APY. OHo noosoantca
yepea peancTop R4, KOTOphiM OCYLLECTB-
AIRETCA PYYHAR PeryanpoBka yeuneHws
£aHHOFO Kackaaa.

C YPY cursan nogaeTtca Ha ABCAHON
MOCTOBOM BanaHCHKIN cmecnTens. B co-
CTaB aTOro CMEeCcUTeNA BXOAAT gaBa AmoAa-
Hbix MocTa VD1—VD4, VD5—VDS8, gBa
Tpanchopmatopa T1, T2 n ABa peancropa
R7, R8. Hanvwuwe pe3auctopos nossonneT
OCYLUECTBUTEL NePeKouaTesbHMN PexXmum
ANOA0B NPU CPABHWTESNLHO BHICOKOM Ha-
NPAXEHVN FETEPOANHA W OrPaHNYNTb KX
TOK NPV OTKPHBAIOLUEI NONYBONHE Hanps-
XeHVA 00 NpeaenbHo AONYCTUMOFO 3HaYe-
HWA. JasHBiN CMeCUTEeNb ABIFETCH OOHWM
U3 BEAPWAHTOB CMECUTENen BHCOKOFO
YPOBHA, cNocobHbm obecnevynth Gonb-
WO AMHAMWHECKMI ANANA30H 3a CYET Bhi-

nocneaywwwero kackaaa, flanee curHan
N4 yeunueaercn kackaAoM, BoINOAHEH-
HbIM HA TpasancTopax VT2VT3 no kackof-
HO CXeme, Fae VT2 BkoueH ¢ 0BLwmm uc-
TOKOM, & VT3 — ¢ 0Bwen 6ason.

BoigeneHshiii Ha koHType L3C13 cur-
Han MY nocrynaer Ha GUNLTP OCHOBHOM
cenekumn, B Ka4eCTRe KOTOPOro UCNONbL-
3YeTCA BOCbMWKPUCTaNbHBIM KBapUEBHIA
GVNbTP, BHNONHEHHHIA N0 RECTHUYHOM
cxeme. MNpy aamMbiKaHUM KOHTAKTOB pene
K1.1,K2,1, K3,1, K4.1 nonoca nponycka-
Hmsa dURLTPa cyxaeTtcs ¢ 2,4 ao 0,8 k.
C Bxopa kBapuesoro GuakLTpa curHan
N4 yepea cornacyoLmi TpaHchopmaTop
T3 nocrynaer Ha BTopomn YINY, BNonHeH-
HBI Ha TpasancTope VT4 no cxeme ¢ 06-
LWMM MCTOKOM. Ha BTOpLIE 3aTBOPLI NO-
NEBLIX TPAHANCTOPOB 0BOUX yeunmTenen
M4 noctynaet ynpasnawwee Hanpsaxe-
Hue APY. Peanctopom R6S BHNONHAKT
PYHHYIO PEFYAVPOBKY YCUAEHURA Bollle-
HA3BAHHLIX KACKAAOB,
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2000000 NRBoonGeOROBOROS
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Cexuma nepexnovarens SA1.1 Ha mobom  COKOro Hanpaxerws retepoanHa. K no- C koxTypa L5C35 cvrnan MY nocryna- -6
M3 AMENas3oHoB NOAKNIHYAET K aHTEHHE  AIOXMTENbHLIM Ka4ECTBaM faHbsoro CMeCcy- e Ha aeTekTop SSB curkana, BanonseH-
TONBKO Y&CTh BUTKOB (NPUMEPHO NOJIO-  TENA OTHOCUTCA M XOPOLWAaNa pasBaaka  Hul Ha avopax VDY—VD 12 no konbueBoi
BUHY) KATYLUKW BXOAHOFO KOHTYPa, 06ec-  BXOAHBIX W FETEPOANHHBIX Lienet. GanancHo cxeme, Ha Hero Xe yepea pe- <
NeYvBas 3TuM Npuemaemoe COrNacoRa- Cwvrian MNA nopaerca Ha ogxy M3 o6-  ancTop GanancwpoBkn R23 nocTynaeT u O
HWE C @HTEeHHOW. MOTOK Tpascdopmaropa T2, acurHanpa-  cvrHan oBpasyoBorc KBAPLEBOTO reve- 7
B avanaaone 1,8 MMy napannenbHe  AMOHACTOTHI — B TONKY COEAVMBEHVA ABYX  poaMHa YacTovon 5,5 MMy, koTophii co-
KMNE C4 nogknioyaeTtcsa koHaeHcarop C2, o6MOTOK Tpaschpopmatopa T1. CurHan  Gpan Ha Tpasauctope VT13. C ebxoaa I
6naroaapa yemy obecnesuMBaeTcs BO3-  NPOMEXYTOHHOM YacToTh 5,5 MMycHwma-  SSB gevextopa curHan 34 yepes ®HY ()
MOXHOCThL HACTPOMKW B NaHHOM ANaNaao-  eTcs © yeTBepTon obmotkm T1, kotopaa  (C37R24C42) n UcKyCCTBERHO CO3AaH-
HE YaCTOT C OAHOBPEMEHHBIM YMEHbLUEe-  BKNIOYEHa NOCReNoBaTeNbHO € TpeTbell  HhM Helonap+HWn kosgencatop C40C41, (9]
Huem koahduumenTa nepekpUTMa Noya-  oOMOTKON, Yem cBecneunBaeTcn xopollee  HeoBxoaumbI gnA NnpenoTepalueqHus paa- I 0
cTtote. C BXOAHOTO KOHTYpa PY CurHan  COMNAcOBaHWE C BHICOKOOMHBIM BXOAOM  GanaHCMpOBKM KONbLUEBOrO CMeCUTeNs \
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PAAIUO Ne 2, 2004

Tabnuua 1 MY pacCTpoiiku, a npu pabote undposkbl-

MU BUAAMU CBA3N — 1 cucTemy LIAMY [8].

OnanasoH, YacroTa sapaowero YaBoeHWe B ycunurtene- 3Ta cuctema pabotaeT COBMECTHO CO
My reHeparopa, My yasoutene, MMy wkanon B. Kpunuukoro [2], v ee pabota
1,9 7,33...7,43 nogpo6bHo onucana B [3]. B npnemuunke
35 9.93 MOXHO UCMOJIb30BaTh HE TOJIbKO 3Ty UNg-
70 125 126 POBYIO LUKaNy, HO U gpyrue, HanpuMmep,
: S aetopos B. bypaenesa, C. BaptasapsHa,
10.1 7.8...7,825 156...15,65 B. Konomuituesa [4]. Mpu ncnonbaoea-
14,0 8,5...8,85 HUM Wkanel B. KpuHuukoro ans npaswiib-
18,1 12,568...12,668 HOrO OTCYETA YacTOThl B CHETYUKUN HEOD-
21,0 7.75..7.975 15,5...15,9 X0AUMO 3anmcan6 t|1\|/1|/||9na 945000 Ha I;I‘-I
omnanasoHax (no 1 U, BKJIIOUUTESIbHO) U

24.9 9,695...9,745 19,39...19,49 055000 Ha BY gmnanasoHax. @parmeHT
28,0 11,25...11,535 22,5...23,07 NPUHUMNUANbHOM cxembl LILL ¢ anemeHTa-
28,5 11,535...11,82 23,07..23,64 MU 3aM1CH BbILLEHA3BAHHBIX UMbP U cxe-
29,0 11,82...12,1 23,64...24,2 Ma KOMMYTauMn ¢ Uesblo 3anmcm umdp B

MOCTOSIHHBIM HANPSDKEHMEM, KOTOPOE MO-
XeT nocTynuTb ¢ 6asbl VTS Npyn nameHeHun
napamMeTpPoB 3NEKTPOSINTUYECKOr O KOH-
neHcaropa C44 ¢ TeyeHnem BpeMEHW, MNO-
cTynaeT Ha NpeaBapuUTENbHbIA YCUIUTESb
HU3KOW YACTOTbI, BbINO/IHEHHBIM HA Mano-
LWymMaLMX TpaH3aucTopax VT5 u VT6 no ka-
ckogHol cxeme. MNepBblid TpaH3UCTOP
BKJIIOYEH NO CXxemMe € o6LLUMM 3MUTTEPOM,
BTOpOI — ¢ 06wel 6a30i.

C konnektopa VT6 curian 34 noctyna-
€T Yepe3 pe3ncTop perymposkn ycune-
Hust HY R32 Ha okoHeuHbiin YHY (DA1), ac
ero Boixoaa — nmmbo Ha anHamuk BA1, nu-
60 Ha TenedoHbl B 3aBMCUMOCTU OT NOJI10-
»eHus nepeknodarens SA3. C konnektopa
VT6 curian 34 Takke nocTynaeT yepes Ka-
ckaj Ha TpaHauncTope VT7 1 BbiIKNto4aTeb
SA2 Ha cxeMy aBTOMaTMHECKON peryam-
poBkUN ycuneHusi (APY), BbINOHEHHYIO HA
TpaHaucTope VT14. Ha guogax VD17 n
VD18 BoinonHeH Boinpsimutesns APY. Benn-
YnHa conpotmnaneHus R74 onpegensiet no-
por cpabateiBaHus cuctemol APY, a senu-
4mHa emkocTn C120 — Bpems cpabarbiBa-
Hua. Quoaw VD5, VD6 npegoTspawatot
nonHoe 3akpoiBaHne VT14 npyn nosieneHum
MOLLIHOTO UMIMYNbCHOIO CUrHasa Ha Bxoae
npUeMHKKa, 4To NpeaoTepallaeT nosiene-
HUE LENYKOB B ANHAMUKE.

Hanunumne peaunctopa R68 nossonsert
OrpaHNYnNTb YNPaBasoLLEE HANpsXeHne
APY cBepxy, a peauctopa R70 — ybpatb
Hepabounii yuacTok cHMay. B amuttep
VT14 BroveH nameputenbHbil npnbop
PA1 B kadecTBe S-meTpa. R71 orpannyqn-
BaeT cBepxy nopasaembili Ha PA1 cur-
Han, a VD25 cospaeT HeJIMHeHOCTb gns
CUFHaNoB ¢ 0ONMbLWWMK YPOBHAMMU, YTO
yaoOHO Npu ux cYUTbIBaHMK. KOHZeHca-
Top C119 6nokmpyeT HaBopkn no BY. Ha
Bxon "B” nopaeTcs ynpasnsiwoluiee Ha-
npsbxeHve +12 B gnsa 3anuvpanus npm-
emMHuka npu paboTte nepegaowen npm-
CTaBKN Ha nepegaayy.

leHepaTop nnasHoro ananasoHa (MMA)
BbINOMHEH HA TpaHauncTope VT8. K nio-
cam MM MOXHO OTHECTU UCNOJSIb30BA-
HUEe Kackaga yCunuTens-yaBouTens u
NPOMEeXYTO4YHYO YacToTy 5,5 MIy. 3Tta

HOCTb NapamMeTPOB BbIXOAHOIO CUrHana.
Cekuus nepeknoyarensa SA1.3 noagkno-
4YaeT Ha PasfIMyHbIX AManasoHax 4acToT
koHpeHcatopsl M4, a cekums SA1.4 noa-
KnouaeT konpeHcaropet C90 1 C91, npu-
MeHeHHble 1181 NoJyYeHust HeoOxoaMMoNi
PAacCTAXKN Ha Pas/iMyHbIX ANanasoHax.
Pe3uctop R44 ynydiwiaeTt pa3sasky Mex-
[y reHepaTopoM U NOCJEAYIOLUM Kac-
kafoM. HYacTtortel, BoipabateiBaembie M4,
ykasaHbl B Tabn. 1.

Ha tpaHauncTope VT9 BbINOAHEH LWUMPO-
KOMoNoCHbI yernutens M4, Manas npo-
XO[Hasi eMKOCTb 3aTBOPHOMN LUENU N BbICO-
KOE BXOLIHOE COMNPOTUBNEHUNE KACKaAa Cno-
coOCTBYIOT XOPOLLEN Pa3BaA3Ke reHepaTo-
pa oT Apyrux kackaznos. Beixon yeunurens
MM Harpy>xeH Ha 3NAUNTUHECKNn PUNBLTP
HIDKHUX HacTOT CeaAbMOro nopsiaka ¢ no-
nocoi nponyckanus 7,33...12,668 MIu.
Yacrota cpesa dunstpa — 12,72 My, Ans
BCEX Napas’uUTHbIX KOMIMOHEHT CMNEeKTPa re-
HepUpyemMoro curHana obecneumBaeTcs
nopaenexHve 6onee 35 gb.

Boixoa PHY nogknoueH k Bxooy Kac-
Kaza, BbiMOJHEHHOrO Ha TPaH3UCTopax
VT10 n VT11, koTopbiit NpeacTasnsieT co-
60 NepeknYaemMblil YCUNUTENb-YABO-
uTenb. MNepexoyeHre pexnmMoB AaHHO-
ro Kackaga npou3BoasT C MOMOLLbIO KOH-
TakToB pene K5.1. Ha gnanasoHnax 1,9;
3,5; 7; 14; 18 Mly ycununtens-yaBoutesb
paboTaeT kak ycunuTesb, a Ha OCTaslb-
HbIX — Kak yasouTesb. [Npn nepexope 13
pexuma yABOEHUSI B PEXUM YCUJIEHUS
konnexkTop TpaHauctopa VT 10 otkova-
eTcs, a TpaHanctop VT11 nepesopntcs B
JIMHEVHBIN pexunm knacca A nyrem no-
nayuv B 6a30Byi0 Llenb AONOSHUTENIBHOTO
NONIOXUTESIbHOTO CMELLEHUS U3-3a NOA-
KnoveHus peanctopa R57. B pexvme ya-
BOEHUSA CUTHaN ¢ BXxoaHoro TpaHcdop-
martopa TS5 B npotuBodase nogaercs Ha
6a3bl TpaH3ucTopoB. Konnektopsl TpaH-
3UCTOPOB NPU 3TOM BKJIOYEHLI Napan-
NenbHO N Har pyXXeHbl Ha BXOAHYIO 0OMOT-
Ky TpaHcdopmartopa T4. C BeixoaHoin 06-
moTkun T4 curnan M nogaeTtcs Ha nep-
Bblil CMECUTESIb MPUEMHUNKA Yepes SMUT-
TepHbI NoBTOpUTESL (VT12), a C ee cepe-

LUKany nokasaxbl B [8].

Bnok nuTaHnst CoCTOUT M3 CETEBOro
TpaHcdopmartopa T6, BeinpsiMUTENbHOIO
mocTa VD21—VD24 v ctabunmnsaTopa, Bbl-
nonHeHHoro Ha DA2, VT15, VT16 n VT17.
KonnekTtop TpaHauctopa VT17 "nocaxen”
HenocpeacTBEHHO Ha Kopnyc waccu. Ha
3MUTTEPE 3TOrO TPAH3UCTOPAa OTHOCU-
TEeJSIbHO KOpNyca NpuUCyTCTBYET oTpuua-
TeSIbHOE Hamnps>KeHue, KOTOPOe MOXHO
UCNOJL30BaTh AN AONONHUTENIBHOMO 3a-
NMUPaHUs KackagoB NpMeMHUKa Npu ero
MCMNOJIb30BAHUM COBMECTHO C Nepeaao-
weit npuctaskoin. KoagpdrumeHTt ctabunnm-
3aUmK BbIXOOHOMO HANPSHKEHUS 3TOMO CTa-
6unuzaropa — He meHee 4000.
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KonuTposinepsi nakeTHoN paamnocssi-
3u (YKB paauomogemsi)

* TNC2W-1200

» TNC2W-4800

» TNC2W-9600

M4 nmeeT MeHbLUEE YNCTIO NOPAXEHHbIX  AWHbI (BbiBOA "B”) — Ha ungpoByo wka- Mogyne STM — Tenemerpus no na-
To4YeK Npu Npeobpa3oBaHUK NO CPaBHE-  J1y 1 NEPEAAOLLYIO NPUCTAaBKY. KeTHOMY paamoKaHany

HWIO C gpyrMmn 3Haqenmsamm M4, MNapame- BeiBog, "A” MCNONL3YIOT NPY NPOCMOT- % 8 aHaNOrOBbIX + 16 LMPPOBLIX BXOAOB
Tpuyeckuii ctabunusaTtop HanpsbxeHus  pe AY4X ksapueBoro GunsTpa n ero HacT- » GPS

VD14R50 u koHpgeHcaTop C86 npenot-
BpaLLAOT NPOCa4YnBaHNE BbiICOKOYACTOT-
HOIO HanpsXXeHUs B yenu NUTaHus u
obecneunBaloT NOBLILLEHHYIO cTabuib-

polike No meToay, onucaHHomy B [1]. Ec-
Nu NpeanonaraeTcs NCNoAbL3oBaTh NpU-
€MHUK COBMECTHO C NepeaaroLLen npu-
ctaekoit, To B [T1[] cnegyet BBECTU cucTe-

Ten.: 8-916-6881358
e-mail: rmodem@mail.ru
WWW: http://rmodem.by.ru




U3 onbiTa akcnayatauum
aHTeHH ans coTtoBoro renedoHa

M. HUKOJIACTUKOB, r. MockBa

3a nocnegHve rogbl ycnyru COToBOwM
CBSI3U NOAELLEBENY, @ YUCNO aBOHEHTOB
BO3pOCHO, NpUYeEM MHOrve 063aBOAATCA
"MOBUNbHYKaMK™ NS CBA3Y C Aa4HbIM yya-
CTKOM, @ TaM OHa Aaneko He TakK YCToWYu-
Ba, Kak, ckaxem, B Mockee. Paccmotpum
"OayqHbIv BapUaHT .

B npopaxe (Bo BCAKOM cny4ae, B Kpyr-
HBIX FOPOAAaX) UMEIOTCH BHELUHWUE aHTEH-
Hbl AJ19 COTOBbLIX TENe¢OHOB, HO OHW O0-
poru. XypHan "Pagvo™ aBaxapl ny6nvko-
Bas ONucaHve CamoAesnbHbIX aHTeHH [1, 2],
HO NOBTOPSIA UX, HE BCE NONMy4aloT oXuaa-
eMbIi pesynkrar. Flonpobyem pasobparscs,
vcnonb3ys nutepartypy [3, 4, 5, 6] v moi
JIVYHBIV ABYXNIETHUN OMbIT.

1. Monspusaums paavoBONH B COTOBOM
CBSI3W BEPTVKAnNbHANA, a He ropu3oHTasb-
Hasi, Kak 4allle BCero B TeneBngeHuu. Mno-
3TOMY, NEPECHUTAB Pa3Mepbl TENEBU3VOH-
HOW aHTeHHbI Ha ananas3oH 900—1800 My
(ons GSM), He 3abyabTe NOBEPHYTH €€ Ha
90 rpayCcoB B BEpTVKALHOM NAOCKOCTU.

2. 3BECTHO, YeM BHiLLIE HacTOoTa, TEM
6onbLUe 3aTyxaHue curHana B kabene. C
[pYyrovi CTOPOHEL, YeM HonbLue AuamMeTp
Kabens, TeMm 3aTyxaHve meHbLue. IMo3To-
My B Ka4ecTBe ¢puaepa aHTEHHbI cnenyer
VCNOMNb30BaTh KOaKCUanbHbll kabens Bo3-
MOXHO 60MbLUEro AvamMeTpa v MUHUMASTb-
HOW AnvHbl. Heyno6HO — 3TO Aa, HO nyu-
we. na "CTIKOBKU™ C annapatom MOXHO
coenartb Tak, Kak onucaHo B [2], unu xe,
€Cnv B annapare npeaycMoTpeHO rHE3a0
LN151 BHELWHEW aHTEHHbl, COEAVHUTL TOM-
CThil1 Kabenb CHUXEHUS C Pa3bEMOM [BY-
M$i KOPOTKUMU NPOBOAHUKAMUY NaKon
(noTepwu BO3pacTyT, HO He HamHoro). K
"PUPMEHHLIM™ NEepeEXogHUKaM Haao oT-
HOCUTBCH OCTOPOXHO.

3. HecmoTps Ha 3aBepeHvst B nutepary-
pe, 4To "METaNNMUHECKYIO MayTy MOXHO He-
NoCPEACTBEHHO KPEMUTbL K TOYKaM Hyne-
BOro NoTeHuuana”, 3akpenuTe aHTEeHHyY Ha
FOPU3OHTAJILHOW AV3NEKTPUYECKOM LUTAH-
re gnvHolt 60...80 cm, a yxe ee — k meTan-
nuyeckon madTte. Ketatn, mauty Toxe nyy-
L€ NCNONb30BaTh AV3NEKTPUHECKYIO.

4. InvHa BonHbl B gnanalore GSM —
nopsaka 30 cm, v Kak OHa NepeoTpasuTcs
1o AOPOre K BaM, HEM3BECTHO. Nonpobyi-
Te NOBEPHYTb aHTEHHY He Ha 90 rpaaycos
(kak ykazaHo BhiLLe), a Ha 30, 45, 60 —
BAPYI NOMOXET?

5. Monspusauus pagnoBOIH UCXOOHO
BEpTUKANbHas, a NO3TOMy HeXenaTensHO
Hamuua Mexay Bamu 1 6a30BoM CTaHUMEN
BEPTUKAbHBIX TOKONPOBOAALLMX NpeamMe-
TOB (BOAOCTOHHBIE TPYObI, MayThl TENEBU-
3UOHHBIX aHTEHH, ONOpPbI NMMHUIA 3NeKTpone-
pepadq uT.n.).

Monpo6yto chopMynmupoBaTh PEKOMEH-
hauvu no BeIBOpy v YCTaHOBKE aHTEHHbI
ons cotoBoro tenedoHa ctaHaapta GSM.

1. [ins Hayana naroToBLTE MAaKeT aH-
TEHHEI, Kak onucaro B [1, 2], nyywe c pe-
bnexTopoM 1 ¢ kabenem CHYKEHWUS OVHON
He 6onee 1 M.

2. Onpepenurte HanpaeneHve (asu-
MyT) Ha 6nvxanLylo 4OCTaTO4HO MOLLL-
Hylo 6a30Byl0 cTaHuuio. [lenaercs aTo
npuMepHo Tak. 3abpanuck Ha 6nwvxan-

LUMIA NPUIOPOK (Tak, 4TOBkI annapat "non-
mMan” ceTb Npu MUHUManNbLHOM YPOBHE
curHana — CMOTPUTE Ha UHAVKATOP) U
NPUCTLIKOBANW aHTEHHY — CUrHan non-
>X€H Bo3pacTtu. MeaneHHo noBopayvsae-
Te aHTEHHY BNEBO — CUrHan nponarn (3a-
CEeKIV a3umMyT), a Tenepb MELAJSIEHHO Brpa-
BO — CUrHan BO3pacTeT, a 3aTeM OnaTb
nponager (3aceknu asumyT). Cpegree
3HaYeHVe ABYX a3UMYTOB [AeT Hanpasne-
Hue Ha 6a30Byl0 cTaHuuio. MNoyemy no-
BOpayvBaTb HAA0 MEANEHHO — MOTOMY
4TO Yy BCEX U3BECTHLIX MHE annapaToB
obHoBneHvne nHpopmauun 06 ypoBHe
curHana npovexoaur yepes 3—6 ¢, He ya-
Le. MonesHo Nonb30BaTECA KOMMNACOM.

3. Tenepsb He crelua gBuranTecs K CBO-
emMy JOMY, CTapasiCh He NOTEPHATL CUTHan.
MoxeT 6bITh, NnoiMaTb curHan 6a3oBow
CTaHLuu Bbl CMOXETE, NLLb CUASA Ha KPbi-
LWe — HUYEero He noaenaellb, NpuaeTca
rnoKynaTb (U3rotaenuBaTte) HGonee cnox-
HYIO aHTEHHY.

Ans 4ero HyXXeH MakeT NpoCTOW aH-
TEHHBI? Ay HEe gvarpamMma HanpasneHHO-
CTV ropasgo Wupe, YeM y BbICOKOKaye-
CTBEHHbIX, NO3TOMY ferye "nonmars” 6a-
30BYI0 CTAHLUIO.

4. MoxeT 6bITh, BCE 3TO U HE OaeT pe-
3ynbTarTa, ecnu, Harnpumep, Mexay Bamu u
6a30BOV CTaHUMEN UMEETCH NPUrOpoK,
KOTOPbIV paauoBONHbLI 0BOrHYTh HE B CU-
nax. 34ecb MOXET NOMOYb "NacCUBHbIV
peTpaHcnaTop”™ — NPOCTO METaNNUYeCcKan
ceTka pasmepamu NpUMeEpHO 2x4 M —
€€ HY)XHO YCTaHOBUTb BEPTUKANBHO HA
BEPLUVHE TOro NPUropoydka, 4Tobul peT-
paHCNATOp OTpaxan pagvoBONHLI TyAa,
Kyna Haao (6ykBanbHO "Ha rmasok”!). Ewe
nyylie — paccyvuTaTh U U3roTOBUTL Nnac-
CUBHbI/ pETpPaHCNATOP TUNa "npensaTcT-
BUE” — OH AOCTATO4HO NOAPOBHO onucaH
B [6]. Ecnv B mayHoM nocernke gocraroy-
HO MHOIO BnafenbueB "MoBUNbHUKOB”,
aTa paborta obovpercs geweBo. Takown
cnoco6 He NPOBEPRANCH, HO 3aMEYEHO: Kak
TOMBKO NOPTUTCA NOrofia 1 Hebo 3aTarviea-
€T crnowHas neneHa obnakoB, KAUeCcTBO
CBSAi3K PE3KO yNny4lUIaeTcs.

U nocnepHee: B [2] Bkpanack oLumbka —
Touku A 1 B aHTEHHbI IOMXHBI BbITL pacno-
NOXEHbI FOPU3OHTANBHO.
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Pegaxrop — B. lonskos

LieHTpanbHblid
My3ei CBA3M
uM. A.C.MNonoBa

OcHoBaHHbI B 1872 . B CankT-Tle-
Tepbypre LleHTpanbHblin My3ei cBasu
ABNAETCA OLHVM N3 CTapenLLnx My3e-
€B UCTOPUK TEXHUKK B Poccun n eguH-
CTBEHHbIM, pacckasbiBaroLum 06 uc-
TOPUN Pa3BUTUA BCEX BUOOB CBA3WU.
OH pacnonoxeH B UCTOPUHBCKOM
nBopue kHA3a A.A. Beabopopako, us-
3a aBapUNHOIrO0 COCTORHUA KOTOPOro
B TeyeHue nocnegHux 30 nBT OH 6bin
3akpbIT Ana nocetuteneir. B 2000 r.
6bina pazpaboraHa KOHLUBNLUA BO3-
pOXOEeHUs My3€es, a NnporpaMmma Bro
KanuTanbHO-PEeCcCTaBpPaLNoOHHOIoO pe-
MOHTa BoLuna B [pe3uaeHTckui cnu-
COK OOBLEKTOB, NOANEXALLMX PEKOHCT-
pykumu K npasgHoBaHuio 300-netus
CankT-NeTtepbypra. U BoT, 19 gekabpsn
npownoro roga LleHTpanbHeIn My3eit
cBa3u um. A.C. lonosa OTKpbiN CBOU
ABepU ANA NOCBTUTENEn u ctan pabo-
TaTb B peXUME OTKPLITOro My3es.

YHuKansHble KONNBKLUWUU My3en
npeacTaensioT cobol HaLMOHaNLHOB
nocroaHve Poccuum n BKlo4eHI B locy-
[APCTBEHHbHA KATANor My3eMHOro (poH-
na Poccuiickoir ®epepauvn. Cobpa-
Hve HacuuTkiBaeT 6Gonee 8 MnH 3kcno-
HaTOB U COAEPXUT KaK JOKYMEHTanb-
HbI€, TaK 1 BELLIEBbIE KOMMBKLUW MO UC-
TOpuY NO4TOBOW, TenerpadHon v Tens-
(HOHHOI CBSI3W, PAANOCBA3N N PAOVIOBB-
uaHus, TeneBnaeHus, KOCMUYECKOM
CBSAI3U U COBPEMEHHBIX CPEACTB TenB-
KOMMYHUKauuu. Cpefy HUX NpBACTaB-
neHo 50000 yHuKanbHbIX UCTOPUHECKX
JOKYMEHTOB, 8 MUNAOHOB 3HAKOB NOY~
TOBOW onnartel (Mapok), 15 Thicay anna-
paToB 1 50 ThICAY KHUT 1 XXYPHaTOB.

B nBpBYIO 04Bpeab HOBOM SKCMO3M-
LMK BOLWWAW Cneayiolipe 3anbl: "Uctopus
pasBuTUA cpeacTB cBa3un”, "Uctopmna
NOYTOBOIO KBapTana”, "BbICTaBku 13 KOA-
nekuwii LLIMC”, "MemopuanbHas KOMHa-
TaA.C.Monoea", "Uctopwvs pa3pntus MO-
6unsHolt ceasu B Poccuun”, "3Bonouma
yCnyr CoBpemMeHHoM cesau”, "CoKpoBuLLL-
HuLa poccuiickoit punarenuu”. Ha obo-
3peHve nybnuky My3es NpeacTaB/iBHbI
TakuB PapUTBTHbLIE 3KCMNOHATHI, KakK
NEPBLIA rpaXnaHCKWi CNYTHUK CBA3U
"Jly4-15", nogapeHrHbIn my3eto MuHmnc-
repcteoM PP no ceazu nnHdopmMarmaa-
LUWV; NOAVHHBIE NOYTOBLIE CaHU, Nepe-
BO3VBLUWVE MNONTOBLIE rpy3bi B XIX Beke;
HarpyaHble 3Haku, Gaynbl v CyMKK nodTa-
NbOHOB; NOLA/MHHUK NEPBOIO B MUPE S/1e-
KTPOMarHuTHoro tenerpagpHoro anna-
para, cosparHoro B 1832 1. I.J1. LUunnvkH-
oM, NEPBBIN MEXAYrOpOAHbI KOMMY-
TarTop, paborasLuUvia Ha nuHuK CankT-Te-
Tepbypr—-Mockea ¢ 1898 r., pusunyeckve
¥ paauoTeEXHUYECKUE NpuBOophI PycCcKo-
ro ¢usvka, nsobperarens pasvo nNpo-
¢eccopa A.C. Tlonosa, uMa KOTOPOro
66110 nprcBoeHo My3seo B 1945 r, py-
KOMUCU U apXVBHBIE MaTepuasibl BbIAAI0-
uxca poccuiickux yderelix B.C. fAko-
6u, A.H. Nogpirvna, T.H. A6noukosa,
{ B.J1. Po3uHra v MHOMVX APYTViX.
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Mukpo¢oH ¢ yecTponcTBOM
3anMcu—BOoCNpoOu3BeaeHNS
Hrops HEYAEB (UA3WIA), r. Kypck

flpy pabore B 3pupe savacryo

npuxoanTcs MHOroKparHo NnoBro-

PATe CBOM NO3biBHON. "ABTOMaTU3INPOBATL™ ITOT APOLECC MOXET

UMPPoRoi MarnuTo@OH, KOTORIA

HNMEEeTCH B HEeKOTOPLIX TpaHcuee-

pax. Yacro gns aTux yenen ncnone3yior  xomnsiorep. OgHAKo no-
cneaHmii BAPUAaHT He BCeraa ygobew nay BoaMoXxeH. fIoMONbL & 9T0#H
ouTyaymut MOMeT OnyuChiBaemMoe HIKE YCTPOHCTRO.

YcTponcTao 3anncw—eocnpousgene-
HWA NO3SBONAET 3aANUCATL nepegasaemyo
UM NPUHVMAEMYIO UHGpOPMaLMIO U BOC-
NPOU3BOAUTL 66 MHOTOkpaTHo. Ero oG-
HOBOM ABNRETCH MUKpocxema ISD1416
{1ISD1420}. Owa npeacraenaet coboii ane-
KTPOHHOE YCTPOMCTRO 3anMcn—aeccnpons-
8eA6HUA 3BYKOBOI uHbpopmaumn, MNpo-
AOMKUTENBHOCTb 3aNVCKH 3aBUCUT OT TUNA
NPUMEHERHOW MUKPOCXEMB. NS 3anmcu
wrdopMaUumM K MUKPoCxXeme Hago noa-
KNIOUMTb SNESKTPETHBIN MUKPOGOH, a ANs

{puc. 1)} paspaboTaHa QM ROCUMbIX TPaH-
cueepoB TUNoR "ALINKO-191", "STAN-
DARD-C510" u aHanorvunbx. K rHeagam
XS1, XS2 noaknioualoT MUKPOGOHHYIO rap-
HUTYRY, a KXS4 — coepuHvTenbHbie kabe-
v, NOAKNINYAEMBIE K TENEPOHHOMY ¥ My~
KpogroHHOMY rHe3aam TpaHcweepa. bes
NUTAIOLLErC HANPSDKEHVS YCTPOCTRO ofec-
neuuBaeT nepeaasy BuxoaHoro curHana
MPHEMHVKA HA rOMOBHHIE TeNEROHH U CHr-
Hana MUKPOgroHa Ha BXOA ThaHCweepa, a
TAKXE ANCTABLMOHHOE BKITIOHEHNE PEX1mMa
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BOCNPOU3BEAEHNS — AUMHAMUYECKYIO MO-
SI0BKY. 3AECh MOXHO NPUMEHWUTE KOMNEO-
TEPHYIC MYNBTUMEAVINHYIO MVKDOGOH
raprTypy, hanpmumep, MHS101, MHS111,
8 COCTAB KOTOROWM BXOOAT rOfIOBHLIE T6-
nedpoHb N PAEKTRETHBIN MUKPO)OH.
Cxema MVUKPOGOHHON rapHUTYPb C YC-
TPOUCTBOM 3aNMCU—BOCNPON3BEAEHUA

l;aspab'orané
' Bnaboparopun
wKyprana "PAGNO”

"TX". NpoucxoauT 910 Tak. Npy samMbKatm
KHOMKM SB2 HanpsxeHwe nuTanun G Tpan-
CYBEPA NOCTYNAET HA MUWKPOKHOH U 33 CHET
NPOTEKAIOLLETQ YEPe3 HEro ToKA TRAHGVBED
nepexoauT & peXum "TX", a CUruan Mukpo-
¢oHa NOCTYNaeT Ha HEero.

Npu nopave ka rmeano XS3 nuralowero
HanpsxeHvs (9...24 B} yCTPOICTEO MOXET
CCYWECTBASTL 3aNMCh NPUHIMASMOTO, Ne-
PeAaBasmMoro GooBLUEHVIN, a TAKKE BOC-
NPOU3BEAEHUE 3ANUCAHHON MHGOPMAUWA
Ha rofnosHbe TeNedoHbl UNW NEPSHAYY €6
8 3UP B ABTOMATUHECKOM peXunme. Kax-
JbW1 U3 PEXUMOB BISTIONAETCS COOTBETCTBY-
10LLel KHONKOW. [uTaloes HanpHKeruse
CTaGuUnM3npPoBaAHO MUKPOCXEMHBIM CTabu-
nuaaropom Hanpskenna DA2. Ceetoguon
HL1 uHaMUMpYET Hanuuve NUTAKLWEro Ha-~
npaxerns, a HLZ — pexwvm 3anucw. Ha
anemerte DD1 cobpan RS-Tpurrep, a Ha
TPAH3WCTOPE — SAEKTPOHHLIN KNIoY. Pa-
BoraeT yeTpoiicTeo Tak.

Pexum 3anucy nepenasaemon nk-
dopmaymuy. B 9TOM peXumMe HAXUMAIOT
kHonky SB2 "PTT", TpaHCcwBsp nepexo-
AnT B pexxum "TX™ U MUKPOPOHHBI CUIkan
NOCTYNAeT HA HETo, A TAKKE Ha BXOL MU-
Kpocxembt DA1. Aing 3anvwck uHgopma-
LMY HaAo HaXAaTb elle U Ha KHoNKy SB4
"REC TX". B 2TOM CITyNae HU3KMiA foruye-
CKUI YPOBEHD NOCTYNUT HA 8MB0A 27 Mu-
Kpocxemb DA (pexum 3anuciy, a curHan
€ MUKPOGOHHON O YCUINTENA MUKPOCXEMBI
uepPe3 KOHTaKTH SB4.2 noCTyNUT Ha OKo-
HEYHBIV YCunUTENb 1 ByAET 3anncan B 3a«
nomuwHaLwee yctponcteo. Mpoponku-
TEALHOCTL 3aNVUCK ONPeAsSNNeTCH ANU-
TENbHOCTBIO HAXATUA Ha kHONKY SB4, Ho
He npeabicut 16 ¢ ana 1ISD1416 1 20 ¢ ans
ISD1420. B arom pexume ceetogmog HL2
6yner ropersb.

Pexxum 3anucu npuHnmaemon wi-
Gopmaymy. ANs 9TOro NPy NpYeme Ha-
A0 RaXaTb Ha KHonky SB3 v yaepxuveaTts
€6, MNpu 3TOM Ha BUIBOA, 27 MUKPOCXEMBE
MOCTYAUT HW3KWK AIOrUHECKMIT YPOBEHD, A
curnan ¢ eixoga Y34 tpaHcueepa wepes
peswcTopb R7, RE v konTakTe SB3.2 no-
CTYNUT HA BXOfl, OKOHEYHOIO YCUIWTENS
m TaKke byaer sanucar. MakcumanbHan
NPOACIXUTEALHOCTD 3anucu ByaeT Ta-
Ko X6, a ceeToamon, HL2 & arom pexume
Gyner ropeTb.

Pexxunn soCrniponIseaeHns Ha roso-
anbie Tenedorsl. ina SToro Hago kpar-
KOBPeMEHHO HaXaTb HA KHonky SBS
“PLAY". Ha BbiBOgS 24 MMKPOCXEMBI NO-
ABUTCA HUIKWIA NIOTUUECKWH YPOBEHDb, M
OHA NEePenasT B PEXUM BOCNpoOU3BENE-
Hua. Mpu 9T0M Ha Bbixope Y3H Mukpocxe-
M {BRBOS, 14} NOSIBUTCH MOLLHBIY CHr-
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Har, KOTOpbI Yepes pe3uctop R12 no-
CTYNUT Ha ronoBHbie TeNedoHbl. 1o OKoH
YaHuu BOCNpou3BeaeHua ceetoguog HL2
KPATKOBPEMEHHO BCTIBIXHET.

Bocnpoussegenue B pexume "TX". B
3TOM pEeXrMe OCYLLECTBAETCA BOCTMPO-
M3BEAEHWE 3aNUCaHHON nHpopMaLmMn Ha
ronoBHble TeENedOHbl U OLHOBPEMEHHO
BK/IIOYEHVE TpaHCHUBEPA U €€ Nepenaya B
3dup. s BKIKOHEHWA 3TOMO PEXUMA HAA0
KPaTKOBPEMEHHO HaXaTb Ha KHOMKY SB1
"TX PLAY". INpu 3TOM BLICOKWIA TOMTMYECKWIA
YPOBEHb NOCTYNUT Ha BXxoA4 R-Tpurrepa, n
Ha €ro NPSMOM BbIXOLE NOABUTCA HUSKU
YPOBEHb, KOTOPLIV Yepes koHaeHcaTop C6
MOCTYNUT Ha BbIBOA, 24 MUKPOCXEMBI U OHA
NepPeKIouNTCa B PEXUM BOCNPOM3Beae-
Hua. CurHan ¢ Beixoza Y34 MUKPOCXEMBbI
yepea anemMeHTol R13, C13, R14 noctynut
Ha MUKPOQOHHBIN BXOL, TPAHCHUBEPA.

OpHOBPEMEHHO BLICOKUIA NIOTMHECKIA
YPOBEHb Ha MHBEPCHOM BBIXOAE Tpurrepa
OTKPOET TPaH3UCTOP, HEPE3 MUKPOGDOH-
HbI BXOZ, TPaHCKMBEpa NoTEe4ET TOK U OH
neperaer B pexvm nepeaaun. Mo okoHua-
HUK BOCNPOU3BEAEHWA HA BLIBOAE 25 kpaT-
KOBPEMEHHO MOSBUTCA HU3KUIA NIOrU4EC-
KuiA ypoBeHb 1 cBeToamon, HL2 BCNbIXHET.
MonoXuUTENBHLIN Nepenaz, HANPSXXEHWA Ye-
pe3 koHgerncarop C3 nocrynuTt Ha Bxon, S
TPUITEpa, 1 Ha UHBEPCHOM BBLIXOE NOABUT-
€A HU3KUIA JIOMUHECKWIA yPOBEHD, TPAH3NC-
TOp 3aKPOETCA U TPAHCUBEP NepenaerT ul
pexuma "TX" B pexxum "RX".

B ycTpoiicTee ana ymeHbLUEHNN ero ra-
6apuToB CrepyeT NPUMeHUTL AeTanu Ass
MOBEPXHOCTHOrO MoHTaxa. BoamoxHble
3aMenbl anemeHToB DA2 — KP1157EH502,
VD1 — nio60i BLINPAMUTENBHLIM Manora-
6apuTHbIl, CBETOAMO OB — ManorabapuT-
Hble C pabounM TokoM 5... 10 MA, nonapHbie
KOHAEHCATOPbLl — YWMN-TAHTASIOBbLIE, HEMO-
napHble — K10-17, nogctpoeyHble pe3nc-
Toput — CMN3-19, noctosHHbie — P1-12.
KHonku — niobele ManorabapuTtHeie ¢ ca-
MOBO3BPATOM, rHesna XS1—XS4 — npyx-
KaHasnbHble (cTepeo 2,5 u 3,5 MM) oT GbITo-
BOW paguoannapartypsl. Bce BHelLHue Co-
€OUHUTENBHBIE MPOBOAA AOMXKHbI BbITh 3K-
paHUpPOBaHHBIMM.

C

BonblUMHCTBO neTaneli pasmMeLwaloT Ha |

rnesaTHO nnare n3 ABYCTOPOHHE GOSbrn-
POBaHHOrO CTEKSIOTEKCTONMTA (pUC. 2).
BTopas cTopoHa ocTaBneHa MeTanman-
POBAHHOW 1 MCMOSL3YETCA KAk 0BLLMIA Npo-
Boz. OTBEPCTUA A9 AEeTanel Ha 3Toi CTo-
poHe pas3eHkoBaHbl. Mnaty pasmeLwyaot
B KOPNyce 13 U30JsILMOHHOrO MaTepuarna
€ NoaxoasaLwuMn pasMepamu, Nogonger,

HaNpPUMep, KOPNyc oT KOMMbIOTEPHOM |

MbILLKK. Ha kopnyce pa3MeLlaioT r{e3aa,
KHOMKW 1 ceeToauoabl. IMpu xenaxHwm cxe-
My MOXHO YNpOCTUTb, UCKNIOYNUB U3 HEE

CBETOAMOObI, YCTAHOBUB B3aMeH HL2 ne- |

PEMBIYKY U YBENINYUB CONPOTUBSIEHNE Pe-
3uctopa R9 oo 10 kOm.

HarnaxwBaHue cBOOUTCA K YCTAHOBKE :

NOACTPOEUYHLIMU PE3UCTOPaMK Heobxo-
OUMbIX YPOBHEN CUrHanoB, Npu 3TOM
npensapuTenbHO Hano yCTaHOBUTL YPO-
BEHb BbIXOAHOIO curHana 34 TpaHcueepa
1 B JaNbHENLLEM NOAOEPXMBATL €ro Npw-
MEPHO NOCTOAHHBIM. [na agantauwm yc-

TPOWUCTBA K TpaHCUBEPAM C OTLENbHOW !

LUMHOW ynpasefieHnA BKIIOYEHNEM nepe-
naqu pesnctop R4 Hago oTknunTb OT
MUKPOGOHHOW LUMHBI 1 COEOUHUTB €0 C
LUKMHOM ynpaeneHus.

Penaktop — A. Mupiowyeriko, rpagpuka — k0. Anapees

Mo cTpaHMLaMm MHOCTPaHHbIX XypHaJioB

)

«Mapacon» — 30HTUYHAA aHTEHHa

Ha 160 meTpos

B cratbe 3na Kpuctmenra, K3LC (QST,
Oct. 2000, p. 43 — 49) onucbiBAETCA He-
CKOSbKO HEOBBIHANA 30HTUYHAA aHTEHHA Ha
Avanas3oH 160 M, koTopan nerko MoxeT BbITb
rnepecyMTaHa v Ha gpyrve noburtensckmue
AnanasoHel. AHTEHHA UMEET paL AOCTO-
VHCTB: BO-TEPBbIX, €€ BLICOTA HE NPEBOCX0-
[T NOSIOBUHBI BEICOTHI OBbIYHOM YETBEPTb-
BOSIHOBOI BEPTUKANILHOW aHTEHHDI, T. €. CO-
CTaBnneT BCero A/8, BO-BTOPbIX, BEPTUKANb-
HasA MauTa aHTEHHbI 3a3EMSIEHA B HXKHEN
Touke, He Tpebya ONopHOro n3onaTopa,
B-TPETbWX, MMTaHNE aHTEHHBI OCYLLIECTBIIA-
€TCA B BEPXHE TOYKE MauTbl, NMO3BOSAA pas-
MeLLaTb NpakTUieckn No BCen ee aauHe
Apyrve CTPYKTYPbl, HANPUMED, aHTEHHbI Bbl-
cokoHacToTHbIX U YKB granaso+os. [lse no-
106HbIE CPEAHEBONTHOBLIE @aHTEHHBI MOCT-
poeHbl B LUTaTe MNeHcnnbBaHna 1 € yCnexom
MCNOSb3YIOTCA 1719 PAAUOBELLIAHNA.

Mo KOHCTPYKLMK aHTEHHA NOBTOPAET U3-
BECTHyIO ¢ 30-X rofoB NpPOLUSIOro Beka aH-

| TeHHy-MauTy C BEPXHUM MiATaHneM AiizeH-

6epra. OHa TpebyeTt xopoLlero 3a3emne-
HURA, @ Ny4LUE — CUCTEMBI PaaMasbHbIX NPO-
TuBOBECOB. Ha puc. 1 NnokasaHa cxema aH-
TeHHBI O 120-10 3aKONaHHLIMK HA HEGOSb-
LUyt0 ryOrHY HETBEPTLBOTHOBLIMIM NPOTUBO-
BecaMu. Bce oHU coeamHeHbl C OCHOBaHEM
MauThl BbICOTOM 21,33 M. KoakcransHbiin Ka-
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6enb NUTaHKA MNPOXOOUT BHYTPW MaqThbl, €ro
ONJIETKAa COEAMHAETCA C BEPLUMHOM MaYTHI,
a UeHTpasnbHbili NPOBOAHUK — C «30HTU-
KOM». [ocneaHWA BLINCSTHEH 3 TPEX NPOBO-
L0B AHOW No 14,2 M, HAKNIOHEHBIX NOL, yr-
510M 30° K rOpr30HTY. DTK Xe NPOBOAA ABIA-
I0TCA BEPXHEN HACTbIO PACTXXEK, NoAnep-
XKMBAIOLLUX MauTy. PacTsixku HanpassieHbl B
CTOPOHY KOHLIOB 3aKOMaHHBIX MPOTMBOBECOB.

JviameTp BCex NPoBOAOB (MPOTUBOBECOB
1 30HTUKa) — 2 MM. lNpoBoaa MegHbie nn
13 6POH30BOro aHTEHHOrO KaHaTKKa. [Mpo-
TUBOBEC MOXHO BBINOSHUTL U U3 OLUWHKO-
BaHHOW cTanu. Cama MauTa npeacTaBiser
coboli peyxaoiiMosyto (anametp 50,8 Mm)
LI0panioMUHKUEBYIO TPYOY U onupaeTcs Ha
nosnyalonuMOoBYIO TPYOyY U3 OUMHKOBAHHOM
cranu ghavHoii 1,5 M, BOTKHYTYIO B 3EMAI0.

KoMneloTepHOEe MogenupoBaHue no-
Kasano, 4To Takan aHTEHHA NpPaKTUYecC-
KW HE YCTyNnaeT NofHopasMeEpPHOMy HeT-
BEPTbBOMHOBOMY BEPTUKASY C aHANoruy-
HOW CUCTEMOI NPOTVBOBECOB, UMEET Bbl-
WrpbILL OTHOCUTENBHO M30TPOMHOMO U3sy-
yatena 1,26 pbu, yron Makcumyma mn3-
SlYHEHUN B BEPTUKASLHOM NAOCKoCcTy 24°
1 BXOOHOE COMNPOTVBAEeHve (B TOUKe nuta-
HuA) okoso 30 OM Ha pe3oHaHCHOM Yac-
Tote 1830 kl'u. QuanekTpuyeckas npo-
HULLAEMOCTb 3EMSIM Nnonaranacb PaBHoOM
13, npoBOAUMOCTb — 5 MCUM/M.

He ocTaHaBnMBaschk HA MHOTUX MPOMe-
XYTOUHBLIX BApUaHTax, ONMUCaHHbIX B CTa-
Tbe, PACCKaXEM fILLL O CREAYIOLLX: €CIN
JANNHY 3aKONaHHbIX NPOTUBOBECOB YMEHD-
WKTb A0 21 M, BLIUFPLILL aHTEHHBI NagaeT
0o 0,24 obw, T. e. Ha 1 ob, a panny nyyei
«30HTUKa», KOTOPLIE TEMNEPDL HaMpPaBsiEHbI
oA, yriom 45° K ropuaoHTy, HAA0 YBeIMuUTL
1o 15,4 M (ona HaCTpoikK B PE30HAHC).

MockosnbKy CO3naHWe CTOMb Pa3BeTB-
NEeHHOM «3eMnu» NpobneMaTuiHo, oKasa-
JI0Cb LieNecoo6pasHbiM UCoNb30BaTh Mpw-
NOAHATBIE NPOTUBOBECHI, MPUYEM B ropas-
[0 MeHbLLEeM KosmyecTBe. Ha puc. 2 noka-
3aH BapMaHT C BOCEMbIO pagmnanbHbLIMK
NpoTUBOBECAMU, UAYLUMMWU OT OCHOBaHUS
MauTbl Ha BbICOTY 3,66 M, 1 3aTeM ropu-
30HTaNbHO, Ha paccToaHue 21,3 M OT Mau-
Tol. TPW NPOBOAA «30HTUKA», HAKNOHEHHBIX
nog, yrnom 45°, umetot annHy 15,66 M. Buli-
UrpbiLL aHTeHHb ynan ewe Ha 0,7 ob v co-
craeun -0,43 obu npu BXogHOM conpo-
TueneHuw 23 Om.

KopoTkue npunoaHaThie NPOTUBOBECH
TpebyloT HACTPOVKK. [119 3TOro y OCHOBaHUS
MayTbl OHW COEAUHEHDBI MO YETHIPE BMECTE U
NOAK/IOHEHBI K MauTe yepes ABE KaTyLUuKu C
MHOYKTUBHOCTBIO MO 7 MKITH. CoepvHeHne
NPOTUBOBECOB C MAuTOW HE y 3eMsu, a Ha
HEKOTOPOW BLICOTE, OTKA3 OT UX HACTPOMKN
KaTyLUKaMM Vv NPOoKNaaKa HENOCPeACTBEH-
HO MO MOBEPXHOCTU 3EMNU AGET XyALUneE pe-
3yNbTaThl, UHOTAA HA HECKOSBKO Aeunben.

Puc. 2

Mpw M3roToBNEHUN aHTEHHLI, NPeny-
npexaaeT asTop, cneayeT obpaluars caMmoe
npucTasbHOE BHUMaHue Ha KauecTBo 35e-
KTPUYECKNX COEANHEHUIA — OT HUX B CUJb-
HOW Mepe 3aBUCAT NoTepw B aHTeHHe. B 1o
€ BPEMSA MauTa aHTeHHbI He 06A3aTenbHO
LomkHa 6biTe anioMUHUEBON — NpU UC-
NoNbL30BaHUK OUMHKOBAHHOW CTanm note-
py BO3pacTaloT MeHee Hem Ha 0,1 ab. He
06A3aTeNbHO TaKKe TOHHO MPUOEPXUBaATh-
€A NPUBEAEHHBIX PA3MepPOoB — MadTa Mo-
XeT 6blTb HECKOMBbKO BhILLE UK HUXE, a B
PE30HAHC aHTEHHA HACTPAMBAETCA U3MeEHe-
HUEM OUHBI Nydeit «30HTUKa». Ux Takxe
MOXeET 6bITb HE TpW, a 6onbLue. MpunogHa-
Tble NPOTMBOBECH! Nyylle HacTpaueaTb OT-
LENbHO U3MEHEHUEM NHOYKTUBHOCTW Ka-
TYyLUEK, BKNIOYEHHBIX B X OCHOBaHME.

OueHb UHTEPECHBIE PE3yNnbTaThl Aano
KOMIMBIOTEPHOE MOAENupoBaHve (asvpye-
MOV aHTEHHOU PELLETKU N3 HETLIPEX 30H-
TUHHBIX aHTEHH, Pa3MELLEHHBIX MO YriiaMm KBa-
Apara co cTopoHoit 1/4 pnnHbl BOHLLL Mony-
HaKTCA AnarpaMMbl HANPaBEHHOCTY HE XY-
XK€, HEM Y IBYX-, TPEXSNIEMEHTHBIX «BOJIHOBbIX
kaHanoe» Ha BY ayanasoxax. JOCTvKuMBIA
BbIMIPbILL NpeBocxoauT 6 Ab, a oTHoLLeHue
MOLUHOCTEN n3nydeHns eBnepean/Hasan —
23 pBb. MakcumyM usnyyeHus No-NpexHeMy
HanpaseH noa yrmom 22...23° K ropu3oHTy.

Penaktop — B. Monskos
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"PAANO" — O CBHA3MU

PAAMO Ne 2, 2004

MHoroamana3oHHbIe
HanpaBJieHHbie aHTEeHHbI
SpHect NyrkmnH (UT1MA), r. JlyraHck, YkpanHa

O mHoOrogmana3oHHON HanpaBJ/IEHHOW AHTEHHE MEeYTaloT MHOorme
pagunonioburenn. U3BeCcTeH yenbiii psif TEXHNYECKNX peLlieHni, nos-
BONAIOWNX CO3AaTh TaKyl0 KOHCTPYKUNIO, HO HE BCE OHM JIEFKO BOC-
npom3BoanMbI B MOGUTENIbCKNX YyCNOBUsSIX. ABTOP 3TOM CTaTbn npea-
Jslaraet BHUMAaHNIO Ynrtareneii CBON BapmaHT peanun3saynm KOMnaKr-
HOM NATNANanNa3oHHON HanpaBneHHON aHTEHHbI.

HanpasneHHas Bpauwatouwascs KB aH-
TeHHa Ha 5 guana3oHoB (10 — 20 met-
poB) v aaxe Ha 7 guana3oHoB (10 — 40 m)
— akTyasnbHas pagnonioburenbckas KoH-
cTpykums. BonblWHCTBO Begywmx bupm
MMpa, NPoV3BOAALLUMX aHTEHHbI ANS Jio-
6UTeNnbCcKoi pagnuocBa3n, UMEIKOT B CBO-
€l HOMeHK/1IaType HECKOJIbKO NSTuanana-
30HHBIX 2HTEHH, KOTOPbIE OTNINYAIOTCS Xa-
paktepuctTukamu un ueHoi. Kaxgas us
burpMm, Kak NpaBuno, NCNosib3yeT CBOW OT-
paboTaHHble U CTaBlIVe CTaH4APTHLIMU
cnocobbl peanu3aunn MHoroguana3oH-
HocTu. Hanpumep, dprpma FORCE 12 npu-
MEHSET NepemMexaloLeecs pacnosioxe-
HYe 3/IeMEHTOB pa3HbiX Anana3oHoB (Mo-
nenn XR5, 5BA), MOSLEY — 6ornbLuoe Ync-
1o pe3oHaHcHbIX TpanoB (PRO-67, PRO-
96), HY-GAIN — noroneproguyeckunin ak-
TUBHBIA 3IEMEHT B CONETAHUU € "TpanoBbl-
mu" gupekrtopamun (TH-11), TITANEX —
pa3HoobpasHLie NPOBOSIOYHBLIE Jlorone-
proguyeckme aHTeHHbl. HoBUHKY npeg-
noxwuna ¢pupma StepplR — anemeHTh ee
aHTEeHHbl U3MEHSIOT CBOW pa3Mepbl ¢ MNo-
MOLLBIO 3M1eKTPOMeXaHM4eckoro Npueoga
Mo KoMaHgaM pacrosIOKEHHOro BHU3y My-
KPONPOLECCOPHOro YCTPOMCTRA.

B npepnaraemoii ctartbe Kparko pac-
CMOTPEHbI OCHOBHBIE OCTOMHCTBA U He-
OOCTaTky CTaH4apTHbIX cnocoboB co3aa-
Hust MOA (MHoroinana3oHHbIX AHTEHH) U
onuvcaH cob6cTBEHHbI BapuaHT, No3BoNs-
owumii B rabapurax tpexanemMeHtHoro BK
(BonHoBoro Kanana) gnanasoHa 20 met-
poB ¢ AgnuHoi 6yma MeHee 6 M NoNy4nTh
natuguanasonnyio (10, 12, 15, 17 n 20
MeTpoB) aHteHHy. ObLuee Y1Co 3neMeH-
TOB — 16, @ B3aUMHbIE BIUSHUS 3NIEMEH-
TOB MUHUMU3NPOBaHbl 6e3 NpyMeHeHus
TPanoB. XapakTepuCTUKN @HTEHHBI Ha Kax-
[OM U3 Anana3oHoB NMpaKTUYecky cooT-
BETCTBYIOT TpexaniemMeHTHOMy BK (!). Oco-
6€eHHOCTb 3TOro BapMaHta — 4acTu au-
pekTopa guanasoHa 20 MeTpoB, oTcekae-
Mble C MOMOLUBLIO ABYX BaKyyMHbIX pene,
MCMNoSb3YI0TCH Kak AUPEKTOPBI Ananaso-
HoB 10 n 15 meTpoB. B aHTeHHe NpUMeHeH
NATMANANA30HHLIN aKTUBHBIN 3NEMEHT C
NPOCTOIA CXEMOI COrnacoBaHus, 4To No3-
BOMUIIO NUTaATh ee ogHUM kabenem 6e3
NEPEKITIOHEHNIA.

XapaxkrepmucTukm npumeHsembix MOA

Jns aHannaa MIOA 6bUM MCNOSb30BaHbI
Kak NpuBeAEHHbLIe B NUTeparype gaHHbie,
TaK U pacyertbl C UCMOSIb30BAHMEM KOM-
NbIOTEPHON NPOrpPaMmMbl aHTEHHOrO MoAe-
nmnposaHus MMANA [1].

Kak npaBwno, npn paspabortke Takmx
@HTEHH CTPEeMATCH MonyYnTh Ha OTaesb-
HbIX guanasoHax XapakTepuCcTukn, CooT-

BETCTBYIOLLUE OBYX- WU TPEXINIEMEHTHO-
My BK, no3tomy cnefyer Hauarb € onpeje-
JieHUsi 3TUX XapakTeprcTuk. Byoem nenons-
30Bark 0603Ha4YeHus, NpuHATLIEe B MMANA:

» G, — koadpdrumeHT yeuneHns (B ganb-
HelLweM — ycureHue) aHTeHHb! B cBoboa-
HOM MNPOCTPAHCTBE MO OTHOLUEHUIO K MO~
JyBOSTHOBOMY Aunosnio, B aeumbenax (dBd);

» G, — ycuneHue no OTHOLLEHUIO K N30-
TponHOMy uanysarenio (dBi). G, = G, + 2,15;

¥ Z, = R, + jX, — BXO4HOE conpotusne-
HUE aHTEHHBI;

» Front-to-Back nnu F/B — otHoweHune
Bnepen/Hasag. YYcneHHo PaBHO BbIPaXKeH-
HOMY B geunbenax oTHOLEHUIO BENNYUHBI
nepegHero flienectka auarpaMmmel Hanpas-
JneHHocTu (JH) kK BenMymHe MakcmarnbHo-
ro 3agHero nenectka B cektope 180 + 60
rpag. Yrob6sl F/B oTpaxano peanbHylo cro-
coBHOCTL aHTeHHb ocnabnsaTs KpyTonaaa-
owme nyqu (CUrHasbl) ot OTHOCUTESNLHO
HeAasneko pacrofioKeHHbIX CTaHuui, Ans
pacyeToB NpUHSTA 3NeBaums (Yron Mecta)
50 rpag. Ha gnanasoHax 20 n 17 MeTpoB 1
40 rpag. Ha ocTanbHbIX;

# SWR — k03pdUUMEHT CTORHEN BOSHDL.
B pansHeiwem 6ynemM ucnons3oatb 60-
nee npuBbItHoe o6o3HaueHne KCB;

» BW1,5 n BW2 — wupwuHa nosockl pa-
604MX HACTOT aKTMBHOIO 35leMeHTa B npe-
nenax KCB He 6onee 1,5 1 KCB He 6Gonee 2.
Mockonbky NporpamMmmMa onpegenser cpasy
o6a 3Ha4YeHus, yaoBGHO BBECTU Noka3arerlb
BW = BW1,5/BW2.

Paccurtaem xapakTepUCTHKU Tpexane-
meHTHoro BK. 31o MoxHo caenarb ans Jio-
6ot yacrothl. Npumem f = 28,3 My (A =
= 10,6 M), pabouas nosoca yactoTr — 600 kIy,
(28,0...28,6 MIl'y), paguyc NpoBoOgHUKA
r =10 mm. Ipy oNTUMU3aUWK aHTEHHLI BE-
coBble Ko3hOUUMEHTEI A8 NapaMeTpoB
KCB, G, u F/B npyHuMaeM CoOOTBETCTBEH-
Ho paBHbiMK 0,3; 0,3 1 0,4.

Pacuet Npou3BeneM 4N TpeEX BapnaH-
TOB:

1) onmanbHeI (ycrnosHo) BK ¢ pac-
CTOSHUSIMU MexX Yy aKTUBHBIM Y NaCCUBHbI-
MU 3rieMeHTamMU (pedriekTopoM 1 AVPEKTo-
poM) S, =S,=0,17AL=1,8 m;

2) ykopoueHHbi BK npu S, =S,4=0,14A=
=1,48 m;

3) yanmHeHHbi BKnpn S, =0,17A=1,8 M,
S.0=0,22)0=2,33 M.

YcnoBus pacyetra — aHTEHHa Haxo-
avTtes B ceobogHoM npocTtpaHctee, F/B

onpegensercs Ans HyneBoi anesaunu.
PacuertHble aaHHbie cBegersl B Tabn. 1.
Tpwu yncna Yepes gpobHyIo 4epTy COOT-
BETCTBYIOT 3Ha4YE€HNAM NnapamMerpa B Ha-
vane (28 MI'u), cepeauHe N KoHue pabo-
yeti nonockl 4acToT. MNpu pacuete BW ne-
XOAWUM U3 TOro, 4TO Ha BXOAE aHTEHHbI
NPUMEHEHOo cornacyliee yCTponcTBo
CY, obecneumBaloLLee Ha cpegHen YacTo-
Te KCB=1. [aHHble, NpMBEOEHHbIE B YET-
BepTol cTpoke 3toi Tabnuubl, 6yayT 06-
cyXaartbcs ganee B pasgene "BaavmHoe
BAMSIHWE naccuBHbIX 3nemeHtToB BK Ha
pasHbIX guanasoHax”.

Mpu n3ameHeHUn pacyeTHOM YacToThl
NPONOPUNOHAIIBHO U3MEHSETCS LUMPpUHA
paboyeir nonockl Yactot. K npumepy, npu
f = 14,15 MI'y napameTtpbl G v F/B 6yayT
Takumun Xxe, kak B Tabn. 1, Ho B noJsioce
0,3 Mly. Takxe B 2 pa3a 6yayT MeHbLUIE
3HayYeHns BW (npu ycnosuu, 4To paguyc
3nemeHToB Byaert yBenmMyeH nponopumo-
HaJIbHO, T.€. B 2 pa3a).

YKOpOUYEHHbIE 3NIeMEHTbI

Han6onee 4acTo ykopoieHne gocrura-
€TCS BKJIIOYEHUEM KaTyLLKW MHAYKTUBHOC-
M B KaXa0e rvieyo anemenTa [2]. INpu 3tom
yXyaLaeTcs pag XapakTepucTuk 3eMeH-
TOB, B NEPBYIO o4epeab MX LUIMPOKOMOoSoc-
HocTb. OLLyTUMBIN BKNag, B cyxeHue pabo-
Yell Nonockl MOXET oKalaTh napasvTHas
eMKOCTb Mexay BUTkamu karyLiku C.

Hanpumep, karyLuka nmeet L= 10 MKIH 1
Co=2n®d. Havactote f=28 Mu X, = oL =
=j1760 OM 1 X; = 1/0C = —j2664 Om. Co-
npoTuBneHne NapanensHoi ueny ua Ln G,
6yoer X, = j[1760x(—2664)/(1760-2664)] =
=j5187 Om. lMNony4aercs, 4TO C yHeTOM BIN-
sHUs C, peanbHoe 3Ha4eHue peakTUBHOro
COMpPOTUBNEHUS "KatyLKku” BbIPOCNO B
5187/1760 = 2,95 pa3a (COOTBETCTBEHHO
BbIPOCIIO U CONPOTUBNEHVE MOTEPD), a 3K-
BUBASIEHTHasA MHAYKTUBHOCTL uenu 6yaner
X = 10x2,95 = 29,5 mMkIH. OcHoBHas xe
npobnemMa, koTopas BO3HWKaeT n3-3a Ha-
nvuuns C,, COCTOUT B TOM, 4TO BMecTe C
POCTOM MHAYKTUBHOrO CONPOTUBIEHUS
Lenn Bo3pacTaeT U CKOPOCTb €ro U3MeHe-
HUs NpU Nepexoae OT ogHoi paboueil ya-
CTOThI K gpyroi. Tak, B cny4ae KaryLkm ©
Hynesoi1 C, Npy nameHeHnn paboyein Yya-
CTOThI Ha, AONYCTUM, OAWH NPOUEHT CO-
NPOTUBIEHWE KATYLLKU X| TaKXe M3MEHUT-
CS Ha OA4WH NPOUEHT, a ANIf Hawen uenu
n3meHeHuve ByaeT yxe 3Ha4UTensHO 6071b-
we — okoso 5 %.

OueBUAHBIN BLIBOL — eMKOCTb C, AOMK-
Ha BbITb Kak MOXHO MeHbLUe. JJocTuraercs
37O OQHOPSLAHOM HAMOTKOM NpoBoaa (xe-
naresibHO ¢ He6ONbLLUMM Larom) Ha Kap-
kace HebornbLworo gunamerpa. Bor akcne-
pPUMeHTanbHble AaHHble. Karylika na npo-
Boga M ¢ gnameTpom no nsonsumm
1,55 MM, guameTp kapkaca 23 MM, Yuc-
o BUTKOB N = 41 (HaMoTKa BUTOK K BUT-
KY) UMena namepeHHylo NHOAYKTUBHOCTbL
L = 13 mkI'H n go6poTtHocTthk Q = 260. C no-
Moo MNP 6bina onpegeneHa pe3oHaHc-

Tabnuua 1
Ne Gn, dBd G., dBi F/B, dB BW, kTu
1 5,79 7.8/7.9/8,1 20,9/26,7/22,0 §20/1590
2 5,53 7.6/7,717.9 23,0/25,5/22,8 750/1470
3 6,13 8,2/8,3/8.4 17,0/17,8/16,0 650/1250
4 573 7,5/7,9/8,3 20,0/25,0/16,7 510/970




Hasi yacToTa koHTypa LC, (oHa okasanacb
pasHoi f, = 42 MI'Ly) 1 pac4eTHbIM NMyTEM
(MMANA) nonyyeHo 3Haqenve C, = 1,1 nd.
W3 3T0ro xe NpoBoAa BLINOIHEHA APYras
KkaTyulka Ha kapkace aunameTpom 50 Mm.
Ee paHHele — n =20, L= 19 mxH, Q = 340,
f,=25MMunC,=2,13 nd.

Aunonb ¢ Tpanamm

PaccMoTpym Avnons, NpeaHa3HavyeH-
Hbl s paboTel Ha ananasoHax 10 n 15
METPOB, ABYXAMana3oOHHOCTb KOTOPOro
obecneqynBaeTcA NPUMEHEHNEM PE30-
HaHCHbIX LC-TpanoB, HACTPOEHHbIX Ha
BepxHIoto yactorty f; = 28,5 MIy. Ha wac-
ToTax 15-MeTpoBOro AvanasoHa conpo-
TUBNEHVe Tpana X; UMeeT UHAYKTUBHbIN
Xapakrep 1 ero BenMivHa onpeaensiercs
sennivHamu L, n C, (8 C; Bxoaut un C,).
O4eBUAHO, YTO HANVYME KOHAEHCcaTopa
C, NOBAUSIET Ha WMPOKOMNONOCHOCTb AMIMO-
ns BW Takum xe 06pasom, kak 1 MeXBUT-
kKoBasi eMkocTb C,.

PaccuyutaemM wmprnHy Nonockbl HactoT
BW1,5 cHavana y 0AMHO4YHBIX NONHOpas-
MEpPHbLIX AUMONE C PE30HAHCHBIMU HacTO-
Tamm f; = 28,5 (avnone 1) nf, = 21,2 My,
(avnonb 2), a 3aTeM y TpanoBo AByxava-
Na30oHHOM aHTEHHDBI. PacyeTbl nponseseaem
LS9 TpeX BapyaHToB Tpanos (Tpan 1, Tpan
2 v Tpan 3) Co 3HaYEeHUsIMM EMKOCTU Tpa-
noBbIX KOHAeHcaTopoB — 15, 25 1 35 n®
(VHRYKTVBHOCTWM L, cooTBeTCTBEHHO 2,08,
1,25 1 0,89 mkI'H) Nnpn nOBPOTHOCTU Ka-
Tywek Q = 150 v pagunyce npoBoaHvka
r =15 mm. PesynetaTtel pacyeTta npveepe-
Hbl B Tabn. 2. Yucna B ckobkax nokasblsa-
10T, KaKyto AONIO NONOCHI MONHOPa3MePHbIX
Avnonen meeT Tpanosas aHTEHHa Ha Co-
OTBETCTBYIOWEM AiMana3oHe.

Pacuer nokasbiBaeT, 4TO Takas aHTeHHa
3HauuTenbHo, B 1,5...3 pasa, ycrynaer non-
HOpa3MepHOo No WKpoKononocHocTu. Tak
Kak 310 06YCNOBEHO, B NEPBYIO ONepeib,
Gonee GbICTpLIM POCTOM BXOAHOM (COBCT-
BEHHOW) PeakTUBHOCTM, TO MNPV UCNONB30-
BaHUW TParoBbiX NIEMEHTOB B Ka4eCTBe
NAacCYBHLIX 3HAYUTENBHO ObICTPEE B Npese-
nax avanasoHa 6yAeT U3MeHSTbCA 1 MNo-
kasarenb F/B.

M3 pacyeTHbIX AaHHBIX CNeayeT, Y4To
3aBUCMMOCTb LLUMPOKOMNONOCHOCTY Tpa-
NOBOW @HTEHHLI HAa BepxHEM (10 MeTpoB)
n HWxHem (15 meTpos) AvanasoHax oT
BeNuuUHbI C; MeeT NpPOTMBONONOXHbIN
xapakTtep 1 BbIGOp BennynHbl C, — KOM-
npoMuccHas 3apava. Ha BepxHem ava-
nasoHe 4em 6onbwe BenvyvHa L, (MeHb-
we C;), TeM Bbllwe Pe30HAHCHOE CONpPOo-
TUBJIEHVE KOHTYpa-Tpana u MeHbLIE ero
BNMAHUNE HA LWMPOKONONOCHOCTb &HTEH-

Hbl HA 3TOM AVanasoHe. 3aT0 Ha HYUXXHEM
npu yeenuyeHuu L, ymMeHbLuaeTcsa nonHas
ANMHA aHTEHHbI N COOTBETCTBEHHO €€ Wn-
POKOMNONIOCHOCTb.

OTMETUM MHTEPECHYI0 0COBEHHOCTD —
YKOPOYEHHbIE NACCUBHBLIE 3NIEMEHTbI NO3-
BOMSAOT NONYHUTL Nydwumia nokasarens F/B,
4eM MoNiHopasMepHble, HO B Y3KOW Nnonoce
HacToT.

Y10 KacaeTcs NoTepb B TPANoBOW aH-
TEeHHe, TO pacyqeT AaeT cneayoLLme 3Haqve-
HUS: B TPEXOMANa3oHHOM OAMHOYHOM AUMO-
e 4nvHon 7,4 M ¢ AByMs napamm Tpanos
npv aobpotHocTU KaTywek Q = 150 notepm
Ha ananasoHe 10 meTpos — 0,14 dB,
15 metpos — 0,78 dB n 20 meTpos —
0,59 dB. B BK ¢ TpanoBbiMu 3nemeHTamm
o6LLUme noTepy MOryT Npesblcutb 1 dB.

B3avmHoe BAUsSIHVME NacCUBHbIX
anemeHToB BK pasHbix Avana3oHOoB

M3BECTHO, YTO NPY pasmeLleHnm aH-

TEHH pa3HbIX AVanasoHOB Ha 0AHOM Byme
anemeHTHl 60nee HU3KOYACTOTHBIX aHTEHH
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MOrYT CMABHO NOBAUATbL HA NapameTpbl
aHTeHH BepxHuX anana3oHos [3]. Ansa
OLLeHKM 3TOro BAVSIHUA NPOU3BeAeM pac-
4eT napameTpoB TpexaneMeHTHoro BK-10
Ha avanasoH 10 meTpos (f, = 28,5 My,
cMm. Tabn. 1, ctpoka 1), HaxopsLerocs B
"okpyXxeHun" 6onee [AVHHBIX NACCUBHBLIX
anemeHTOoB. [Ans onpeaeneHHoCcTV nona-
raem, 4T0 3T0 AMPEKTOPLI U pednekTopsl
BK avanasonos 15 1 20 meTpos. AnuHbl
anemeHToB 15, P15 n 420, P20, a Tak-

Tabnuua 2
BW1,5, kl'y
Auanason Avnonek 1 Avinonb 2 Tpan 1 Tpan 2 Tpan 3
10 MeTpoB 2055 — 1412 (0,69) 1100 (0,54) 700 (0,34)
15 MeTpoB — 1450 466 (0,32) 666 (0,46) 805 (0,56)
Ta6nuua 3
Ne BapwaHTt Gp, dBd F/B, dB BW1,5
1 Tonbko BK-10 5,79 26,7 820
2 BK-10 +P15 + P20 5,72 26,9 840
3 BK-10 + 115 4,68 11,1 —
4 BK-10 + [120 4,89 14,0 —
5 BK-10 + 115 + 020 3,64 6,55 —
6 BK-10 + 115’ 5,8 20 380

€ X pagnycbl U PACCTOAHUSA OT LIEHTpa
yCTaHaB/IMBAEM UCXOAS N3 aHANOM MY HbIX
pasmepos 10 n P10 ¢ yuetom koaddu-
LMEeHTOB Noaobus (OTHOLIEHUN 4acToT)
K15 = 28,3/21,2 = 1,33 n K20 = 28,3/
/14,15 =2 (puc. 1). PacueT Begetcs no-
artanHo. Pacuyet KCB v nonockl BW npous-
BOAMM C NPUMEHEHMEM BHELLHETO COormna-
cyioLero ycTpoiicrea. Ha kaxaom arta-
ne UCNoNb3yeTCA MEXaHN3M ONTUMM3a-
uvm napameTpos BK-10, Pe3ynsraTtsl pac-
yera cBefeHbl B Tabn. 3.

MpoBepneHHbI pacyeT (cTpoku 1 n 2)
NoKasbIBAET, NTO PacnofiOXXeHHbIE 3a pe-
dnekTopom P10 npoBOAHMKM NPaKTUHECKV!
He BAvsiioT Ha napameTpbl BK-10. 310 06b-
SICHAETCA TeMm, 4TO None 3a pednekTopom
o4eHb ocnabneHo v B "3aaHnX” NPOBOAHU-
KaX HE MOXET BO3HVKHYTb 3aMETHbIN TOK.
PacnonoxeHve pedbnekTopos, kak Ha puc. 1,
LWMPOKO UCMOMb3YETCA B MHOrOAVanas3oH-
HbIX @aHTEHHAX, 0COBEHHO B Crnyyae npume-
HEHVs MHOrOAVAana3oHHOro akTMBHOIO 3ne-
MeHTa, HanpuMep, ¢ Tpanamu unm LOM
karykamu [4].

B cny4ae xe pacnonoxeHus 6onee
LNVHHBIX 3neMeHToB "Bnepean” BK-10
(B 30HE CUMBHOTO NONA) TOKN B ITUX 3Ne-
MEHTax AOCTUraloT 3HaYUTENbHOW BENN-
Yuhbl. VX BIMsSiHWE pesko yxyaliaeT kaye-
cTBeHHble nokasarenu BK-10 (cTtpoku 3,
4, 5), N03TOMY Takne BapuaHTbl cnenyeT
naberaTtb. B Buae ncknoveHns BO3MO-
>XEH BapuaHT, Koraa “ANvHHbIA™ NpoBoA-
HUK pacnonaraercs B 6nmkHei 30He ak-
TUBHOrO 3nemeHTa (Ha paccrosiHum 0,052,
cTpoka 6) [3].

CobcTBEHHO, BOMPOC NpUMEHEHWs (pac-
MNOSNIOXKEHUS) ANPEKTOPHBIX 3NIEMEHTOB SIB-
NAETCH OAHVM U3 OCHOBHBIX NpY 0TpaboT-
K€ MHOroAMana3oHHOM aHTEHHbI.

B kayecTBe NpumMepa paccMoOTpuNv
BapuaHT COBMELLEHHOMN aHTEHHbI, CO-
cTosuein ns TpexanemeHTHOro BK-20 ¢
ONTUManbHBIMU MEX3NEMEHTHBIMU pac-
CTOSAHUAMU N HeTblPEX3NEMEHTHOrC
BK-10 (puc. 2). Pacuet BK-20 noka3sbi-
BaET, 4TO €ro nokasarenu NpakTHecKy
COBNaAaloT C AaHHbiMW Tabn. 1 (cTpoka 1).
3areM NpoBesieH pacyeT (onTuMmnsaLms)
nokasarteneit BK-10. Ana yno6cTBa
CpaBHEHUSA C NOKa3aTensiMyu HeCOBME-
LLIEHHOW TPEX3NEMEHTHOMN @HTEHHbI pac-
JeTHble AaHHble NoMeLleHsl B Tabn. 1
cTpoka 4. BugHo, 4To no6aBneHve BTO-
poro gupektopa 10 no3sonuno B 3Ha-
YUTENbHOW Mepe NPeoaoneTb HEraTuB-
Hoe Bnusinne 20 v yeTblpexanemeHT-
Hbln BK-10 no nokasatensam G un F/E
BNAOTHYIO NPUBAN3NNICH K TPEX3NEMEHT-
HOMY (!), HO MO WMPOKONONOCHOCTU 3Ha-
YUTENbHO YCTYNaeT.

Lpyroit npumep — coBmeLleHHas 14-
3neMeHTHasa aHTEHHa Ha TPU AnanasoHa
Tuna C-31XR (FORCE-12) ¢ gnuHoii 6yma
9,3 M. Ha ananasone 10 MeTpoB aHTeHHa
obecneuyvBaet ycunetrve 7,3 dBd c nomo-
LBIO CEMU 3NEMEHTOB 3TOr0 ANanasoHa
[5]. PacuyeT nokasbiBaert, 4TO Takoe ycu-
neHne MoxeT BbiITb o6ecneyero BCero
4eTblpbMA aNemMeHTaMn, cneposaTenbHo,
[leiiCTBME OCTa/IbHbIX TPEX HANPaBNEHO Ha
KOMIMEeHcauMio “HeraTuBHOro™ BIVISIHUS Av-
PEKTOPOB HVXHUX ANANa3oHoB..

MpynocTpoeHym NaTuamnana3oHHoM (10—
20 MEeTPOB) aHTEHHBI UCNONBE30BAHNE KOM-
NEHCaLMOHHOr O NPVHLMINA Masno BEPOSTHO
13-3a YPE3MEPHOI CIOXHOCTM.
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"PAAMO" — O CBA3MU

PAZIUO Ne 2, 2004

MHoroamana3soHHble
_ aKTVBHBIE 3/IEMEHTbI

MoMK1Mo AaBHO MCNONb3YEMBIX TPANO-
BOrO M JTIOronepuoanyeckoro nanyyareneit
NPUMEHSIIOTCS U Aipyre, OTHOCUTENBHO HO-
Bbl€ BUAbI.

OnHa 13 NonynapHbBIX KOHCTPYKLK
Ha Tpu AnanasoHa nokalaua Ha puc 3.
OHa coCTOUT 13 Pa3pe3Horo AMNONS Ha
ananasoH 20 MeTPOoB K PAcNONIOXEHHBIX
Ha paccTosHun 0,1...0,5 M nByX NpoBoOA-
HUKOB C AnuHamu, 6nuskumm K 0,54 Ha
Anana3onbl 15 1 10 meTpos. 3a cuet
CUINbHOI 3NEeKTPOMAarHUTHON CBA3U MeX-
Ay HUMI CUCTEMA UMeET TPU PE30HAHC-
Hbl€ YacToThl. [NoabopomM ANnHbI NPO-
BOLHUKOB 1 UX PAcCTOSHUS 10 AUNONS
MOXHO NONYHYUTb HYXHOE 3HavYeHue
BXOAHOrO CONPOTUBIEHUS HA Ananaso-
Hax 10 1 15 MeTPOB Kak B NPOCTHIX, TakK

A1D

A20

AlS

Puc. 3

M B MHOT02/1EMEHTHBIX @HTEHHaXxX. Takas
KOHCTPYKLMSA NoNy4una HassaHue open
sleeve nnut C-R (coupled resonator) [6].
HepnocTtaTok BapuaHTta — OTHOCUTESb-
Has y3KONoJIoCHOCTb. B yacTHoCTH, 4TO-
6bt NepekpbITh BECb Anana3oH 10 MeT-
POB, NPUXOAUTCH NPUMEHATb Ba NPO-
BOAHUKA-PE30HATOPB PA3HOW AJNIUHbBL.
OnuH n3 Hux obecneuunsaeT paboTy B
HWXHeM yqacTke 28,0...29,0 MlNy, a BTO-
poit — 29,0...29,7Mlu.

Xopowune pe3ynbTaTel MOXHO Nony-
YUTb NPW NapannenbHOM COeANHEHU He-
CKOMbKMX BNN3KO PacnonoXeHHbIX AnNo-
neit ¢ pasHbiMKt PE3OHAHCHBIMU YacToTa-
mu. Mpu paccTosHUAX Mexay oTaeNbHbI-
mu gunonsmu 0,3...0,5 M Takoit akTue-
HbIh aneMeHT MoXeT obecneunTb Hop-
ManbHble NokasaTtenu B ananal3oHax 12,
15, 17 1 20 meTpoB, a B co4eTaHUM C ApY-
rumu cnocobammn — 1 Ha AnanasoHax 10,
30 1 40 meTpos [4].

TpexanemerTtHas Ha 20 meTpoB

Mogenw 5BA
dmpmel FORCE 12

Puc. 4

PasHble TUNLI NATUAMANA30HHBIX
@HTeHH (KOHKpeTHbIe 00pa3Libl)

Noronepuoamnka. O6pasel ¢ BeCbMa
BbICOKUMU 151 3TOMO Kflacca aHTEHH Xa-
pakTepucTukamu npusegeH B [7]. Quana-
30H — oT 14 po 30 MIy, YMCno ANEMEHTOB —
13, pnmna 6yma — 10,97 M, ycuneHue B
npeaenax amanasoxa ot 4,85 no 5,65 dBd,
F/B — 20...26 dB. [pyras KOHCTPYKLUS
onucana B THE ARRL ANTENNA HAND-
BOOK 1 umeeT 6onee CKPOMHbIE Napame-
Tpbl — AnvHa 6yma 7,8 M, 12 anemeHToB,
ycunerve 4,4...4,6 dBdunF/B — 14...21 dB.
B 06enx KOHCTPyKUUSX aneMeHTbl Bbinn
13 Tpybok aAvameTpom okono 25 mm. Heo6-
XOAMMO UMETH B BUAY, HTO yCUIIEHME aH-
TEHHbI YMEHBLLAETCS NMPW yMeHbLLEHWUN AN-
aMeTpa aNeMeHTOB, NOATOMY B NPOBOJIOY-
HOM mucnonHeHun notTpebyercs Gonblue
3NEMEHTOB, YeM B TPYBOUYHOI aHTEHHE C
TeM xe ycunenmnem. Hannume cobuparens-
HOW NUHUKU U HEOBXOAUMOCTE U30NUPO-
BaTb 2N1EMEHTLI OT 6yMa CyLLECTBEHHO yC-
JIOKHSIET U YTSKENsieT KOHCTPYKLUMIO. Heco-
MHeHHbI "nntoc” JINA — Bcero oaHa ou-
AepHas NHUS.

B noronepuoauke ¢ 60NbLLIXUM YUCIIOM
37IEMEHTOB B NMpeaesnax Kaxaoro U3 oTHO-
CUTEJIbHO Y3KUX paanoniobuTenbckux ava-
Na3oHOB aKTUBHO PaboTaloT, Kak NPaBuIo,
TONbKO Tpy anemMenTa. B cuny ocobeHHoc-
Teit JINA 3T1 2N1€MEHThE UCMONBL3YIOTCH Me-
Hee a2 PEKTUBHO, HEM B COCTaBe "y3KOMo-
nocHoro” BK. MNoartomy, ecnmt Ha [UTMHHOM
6yme pacnonoxmtb NOCNEeAOBaTENLHO,

JByxauanasorHan

Ha 15/17 metpos [lByXananasoHHas

Ha 10/12 meTpoB

"

—_—
HanpasneHve
U3nyqeHs

TpexarneMeHTHbIe ABYXAUENa30HHbIe

OPEN SLEEVE uanyuarenv

OAMH 33 APYrUM, NMsATh TPexaneMeHTHbIX BK
Ha auanasonbl 10, 12, 15, 17 1 20 meTpos,
MOXHO NONy4UTL BobLLee yCUneHne, Hem
B JIOronepuoavke C TeM Xe HUCIIOM ane-
MeHTOB. OYeBUAHbI KOHCTPYKTUBHBIE HE-
LOCTaTKK TaKOro NOCTpoeHns — 6onbLuoe
KONM4ecTBO GUAEPHBIX NUHKI (NATb) K
oueHb Gonbluas annHa 6yma. OamH us cno-
cob0oB pelueHus 3afiaqn MOXHO YBUAETb
Ha pmc. 4. 310 Mogesnb 5BA ¢pupmel FORCE
12. 3asBneHHbIe XapakTepUCTUKK ATOI aH-
TEHHbI: ycuneHne — B npenenax 5,4...
5,9dBd, F/B — 14...23 dB, nnuHa yma —
9,9 M, 15 anemeHTOB, 3 PUaepHbIE NNHU.
LieHa avTeHHbl — okono 1300 USD.
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Hacﬂmneuue "aAByx M”

JiBe LuMPOKO M3BECTHBIE BO BCEM MUPE KOMNaHUn —
Motorola 1 Microsoft o6benuHsioT ycunus B obnactu
NPOU3BOACTBA MOBUNBLHBIX YCTPOMCTB. Pe3ynsrarom
UX COTPYAHM4ECTBA CTal BbiNyCK HOBOFO cMapTdoHa
Motorola MPx200 Ha ocHoBe onepavumoHHoit cucTe-
mbl Microsoft Windows MobileTM, ofnaaatowiero Bos-
MOXHOCTSIMU NEPCOHANBHOIO KOMNbLIOTEPa

B koHue npownoro roaa komnarHus Motorola v npega-
craButenscTBo Microsoft 8 Poccun u CHIC o6bsisunm o
CKOPOM NOSIBJIEHWU Ha POCCUIACKOM PhbiHKE HOBOFO MO-
BuneHoro ycTpolictea — cMmapTdoHa Motorola MPx200,
o6beanHAIoLEro BO3MOXHOCTU MOBUNLHOro Tenedo-
Ha W NePCOHAIBHONO KOMNbIOTEpPA.

Bhinyck cmapTtgoHa cTan pesynstaToM COTRYAHU-
yecTBa KoMnanuit Motorols 1 Microsoft, koTopble 3a-
KMO4MNK cornallenne, HanpasneHHoe Ha obbeamHe-
Hue BoraTbix BO3MOXHOCTEN OGUCHBIX KOMIBIOTEPHBIX
nporpamm ¢ yao6cTteom MobunbHoro TenedoHa, no-
CTOSIHHO HaxoAsLLErocsi NO4 pykoit. 3TO cornalleHne
cTaBuT nepea coboit uenb NpeAocTaBuTh BOSMOXHOCTL
COTpyAHMKaM koMnaHuii paboraTb ¢ uHdopmaumeit He
TonbKo B oduce, HO 1 BHE CBOEro paboyero Mecra, ec-
it 310 HeoBXxoaMMO. KoMnannm HamepeHbl COBMECTHBI-
MU yCUINMsIMIit co3aaTk CEMENCTBO CMapT(OHOB 1 Kap-
maHHbIX MK ¢ Bo3MoXHOCTsIMU GecnpoBOAHOM CBSI3W, pe-

anuaylomx ceoeobpasHbiii "NynsT AUCTAaHLMOHHOTO

- ! . P P PN

ynpasneHus”, NpeaHasHayeHHbI ons MoOBUNbHLIX pa-
BOTHUKOB, BaXKHELLAsA HaCTb XM3HM KOTOPBIX NPOXOANUT
B VIHTepHETE, Ha paboTe 1 B NyTu. [MepBbIM TakuM YCTPOIA-
cTBOM cTan cMapTdoH Motorola MPx200, ocHalLeHHbI
onepayuoHHoit cuctemoit Microsoft Windows Mobile.

Hogoe ycTpoiicTeo ot Motorola, coueTatowee B cebe
OTNNYHBIE NOTPEBUTENLCKME Ka4ECTBA 1 BOSMOXHOCTH
nepcoHanu3auui, Nprcyme MobunbHeIM TenedoHam
Motorola, ¢ 6orateiMu BO3MOXHOCTSMU MNPOrpaMmMHOro
obecnedeHus Windows Mobile craneT addexkTMBHEIM
CPEACTBOM CBSi3W, UHGOPMALIMOHHEIM CEKPETAPEM,
MyTsTUMEAMA-NNIEEPOM, HaBUraTopPoM No ceTn UHTep-
HeT v nnatdopmoii ans urp. C nomowsio Motorola
MPx200 moxHo paboTaTs ¢ nepcoHanbHOM MHdopMauu-
€eit, @ TaKKe CUHXPOHU3UPOBATE NONTY, 8APECHYIO KHUMY
u kaneHpapb ¢ Microsoft Outlook nocpeacTeom coeau-
HEHUS! C NEPCOHaJIbHBIM KOMMLIOTEPOM 1 no 6ecnpo-
BOAHOI CBSi3u ¢ cepBepoM Microsoft Exchange.

MosBeneHue Ha pbiHke cMapTdoHa Motorola MPx200
OKaXETCsi NONE3HbIM HE TONBKO A8 Nonb3osareneit, Ho
1 15 ONepaTopoB COTOBO CBA3U, Tak kak cnocobeT-
ByeT Honee akTMBHOMY UCMONB30BAHWIO YCIYr nepe-
[auu peumr u aanHbiX. U, kak cneacrame, NOSBNEHO HO-
BbIX MCTO4HUKOB [OXO/1a U NOBLILLEHUIO CPEAHEro f10-
xoaa c aboHenTa (Average Revenue Per User, ARPU). o
[aHHBIM UCCNefoBaHmit, POCT 3TOro Nokasarens ons
onepatopoB MobunbHol CBA3N CTpaH 3anaaHoit Es-
pONbl COCTABNAET KAK MUHUMYM 15 %.



Idnoxa "uBeTHoOro pagumo”

A. IOJIbILLKO, rnasnbiii axcnept 3AO "MTY-Urpopm™, r. MockBa

"Henb3s GbITb IAEPOM, €CIN Tbl HUMEM HE OTIINAELLILCS OT OCTasIbHBIX,”

UHTepddeiic rmeHn [arckoro Koponsi

Cpa3y e OroBoprMMCS1, HTO HAXKE HUKaKUX
aHasiorvn ¢ LBETHBLIM TeNeBuaeHneM He By-
AeT. MpocTo B HacTosILee BPeMsi KOHCOP-
LnyM, 06paz3oBaHHbIV NOYTY ABYMSI THICSHA-
MW KOMNaHui, Bkmosast Ericsson, Microsoft,
IBM, Sony, Intel, Apple v ap., "Nnpoaevraer”
Ha PbIHOK YHUBEpCaSIbHYI0 6eCnpoBOAHYIO
TexHonoruio Bluetooth (nocnoeHo “rony-
60 /cvHnii 3y6") BKyNe ¢ OAHOVMEHHBLIM
CTaHgapTom ansi paguovHtepdenca.

PasymeeTcsi, HMXe pedyb NOVAEeT He O
Tex, KTO HaxoaUTcst 0ObIMHO B MEHBLLIMHCT-
Be, W60 NpesfMeT Hawero pasroeopa Ha
CaMOM fieNe MOXET 3axBaTUTb BECb MUP.
Kopotko roeops, oH no3eonset niobomy
KOMNBLIOTEPHOMY MW "OKONOKOMNbIOTEP~
HOMY" YCTPOWMCTBY 06LLATLCSI C Ppacnono-
XEHHbIMW No6nn3ocTy "konneramn™ 6e3
BCSIKMX kabernen v apaneepos. YuuToisasi,
4YTO ceropHn NPakTUHecky Kaxaoe BblCo-
KOTEXHONOrNYHOE YCTPOWCTRO yXe coaep-
XUT KOMMNBIOTEP (MM cOBVpaeTest 3To cae-
natb B 6nvxariluem 6yayliem), a Mexay
TeM BCs OLITOBas TEXHMKA YXe CTasia BbiCO-
KOTEXHOJIOTVHHOW, JIErko NPEACTAaBUTL pa3-
Max NPeacTosiLEro AEeNCTRA.

Npeonornyvecknm "poputenem” Blue-
tooth BeICTYNMNA B KOHLE NpoLunoro Beka
weeackan komnadus Ericsson. Cneayet
OTMETWUTb, HTO 3Ta KOMNAaHUA U paHee Obl-
J1a U3BeCTHa TakM1 U3BECTHBIMU UHULIN-
atMeamu, Kak, Hanpvumep, ctaspapt 6ec-
nposoaHoW TenedoHHow cesiav DECT. Yto
xe KacaeTcsi Bluetooth, To ero icropusi Ha-
vanack B8 1994 r., korga 6bina ocyuiecre-
JIeHa nepBasi NoNLITKa co3AaHns Mano-
MOLLHOTO N He[OPOTroro paanovHTepden-
ca mMexay MobunbHbBIM TenedoHOM U ero
akceccyapamu. B TexHmyeckom nnaHe noesi
M nepeble cxeMHble peweHusi Bluetooth
MPVILLIY U3 UCCNEAOBATENIbCKOTO LIEHTPa
Ericsson B ropope JlyHp (LWeeuns). A B
1998 . anst co3nanvsi Bluetooth 06beayHn-
nuceb Ericsson, Nokia, IBM, Intel n Toshi-
ba. CeroaHsi nio6asi KOMNaHWa, XenawoLast
rnoy4acTBoBarh B pa3paboTke Uiy nponsa-
BOACTBE Takvx YCTPOWCTB, MOXeT CBoBO/ -
HO NPWHSATL yyacTye B paboTe rpynnei.

B HaseaHuu cTaHgapra paspaboTyvkm
komnanni Nokia v Ericsson ncnons3aosanm
nmst patckoro koponst Harald BlueTooth,
Xapanbaa CvHesyboro, npaeviBLLEro B Aie-
CSITOM BEKE U MPUHECLLIEro XpUCTUAHCTBO B
Hanvio, o6veanHve ee ¢ Hopeerveii. Bot v
TexHonorva Bluetooth ponxHa 6uina “o4eHb
NpoCTO™ COeAWNHSITE KOMMNBIOTEPHLIE YCT-
porictea. [Jaxe ecnv oHY NPoU3BeAEeHb
KOHKYPVPYIOLLMMW KOMNaHUsIMWU.  Tak HTO
TeJIEKOMMYHWKALUMOHHBIM "Te3ka" kopona
Ha camom gene 6bi1 NpU3BaH NPYBHECTU
6eckabenbHocTb U 6ecNPOBOAHOCTL BO
BCeJIeHCKUX MacLuTabax.

Kek aro peGorTeer

Kak MoXHO No4epnHyTb BO MHOTWX UC-
TOYHWKax (B 4acTHocTH, Ha http://www.
sotovik.ru/analit.htm), 8 Lenom Bluetooth —
3TO c1cTeMa Nepesayy AaHHbIX No paano
Ha O4eHb KOPOTKKE (BHYTPUODUCHLIE) pac-
CTOSIHWUS!, NO3BONISIIOLLAS OCYLLECTBIATb
cesi3b 6ecnpoBogHbix TenehoHOB, KOM-

LWapne e Nlonne

NbIOTEPOB U WX Neprdepu Aaxe B Tex CIy-
qasix, korza Hapyllaetcst TpebosaHve LoS
(Line of Sight — npsimasi BUAMMOCTb).
Nepepnaya posonbHO GuicTpas (nNMéo
720 KéwvT/Cc B 0AHY CTOPOHY, MO0 NONHLIA
aynnekc no 420 Kéut/c).

A HenocpeacTeeHHo Bluetooth — aTo vH-
TerpasibHasi MUKpocxema, kotopasi obecne-
YMBaeT CBsI3b Ha HacToTe 2,44 [Ty (310 Tak
Hasbleaemasi nosioca NHM — NpoMbILLEH-
Hble, Hay4HblE Y MEAVLIMHCKUE NPUMEHEHWS],
vHaue ISM — Industry, Science, Medicine).
Paamep rotoeoro ycrpoicTea MeHee oHO-
ro KBaaparHoro caHTyMeTpa, a MOLHOCTb
ero nepegaryvka — 1,0; 2,51 100 MBT.

V3HavanbHo ycTpoiicTeo paspabarbi-
BaJ10Cb Ansi obecneyeHnst AaNbHOCTU CBSI-
3n ao 10 m (ectb U Gonee "panbHOGOM-
Hble™) W MOXET CBSI3aTh 10 BOCbMY APYrnx
ycTponcTs, GopMUPYS Ha UX OCHOBE Tak
HasbiBaemylo "nukocetb” nnu PAN (Per-
sonal Access Network — ceTb NepcoHasb-
Horo poctyna). OaHa 3 MUKPOCXEM CTaHo-
BUTCS BeayLLen ("master”), ocTanbHblie aen-
CTBYIOT NOJA, ee ynpasneHvem (“slaves™).
Beaylueit cxemoi 06biHHO SIBNSIETCS T2, KO-
TOpas pa3melleHa B Hanbonee MOLHOM
YCTPOWCTBE, TaKOM Kak NepCOHaIbHBIA KOM-
netotep nnu nnara CPU myHn-3BM. Be-
Ayulas cxema KoOOpAUHUPYET NOCHINIKY U
npueM fAaHHbIX B paMmkax obpasoBaHHOM
PAN. Ecnu B cetv okaxeTcsi 6onee BOCbMU
yCTpOMCTB, hopMUpyeTcsi cneayioLas -
koceTb” U T.4. MHoxecTBo PAN, cnoco6-
HbIX B3aUMOAENCTBOBATL APYr C APYroM,
chopMUPYIOT yXxe pacnpefnerfieHHyIo CeTb
(Scatternet). NMpeaycmarpueaeTcs, 4To CO
BpemeHeM OyLeT KOOPAUHUPOBATLCS U Tpa-
duK Mexay cetamun. Kaxawili pagmnonepe-
aaryuk Bluetooth nveet ceoli yHMKanbHbIN
ceTeBo 48-6UToBLIV 2apec, COBMECTU-
MbIY € agpecHbiM dopMartom ctaHgapTa
JIoKanbHbIX KOMMBIOTEPHLIX ceTel |EEE 802,

BoamoxHble NpobnemMbl Nponycka Tpa-
duka narHbix B PAN peluatoTest 6naroaapsi
BO3MOXHOCTU MUKPOCXeMbI Bluetooth 6bi-
CTpo "NpbIratb” ¢ 4acToTbl HA 4acToTy (pe-
xum FH — Frequency Hopping ¢ HactoTton o
1600 nepeckokoB B cekyHay), 4To obecne-
YMBAET XOPOLLYIO 3aLUMTY OT UHTepdepeH-
LWM € APYTMMU UCTOYHUKaMW U3NyYeHUs.
A ecnv TouHee, To TaMm UCMNoNb3yeTCs Cno-
co6 FHSS (ckaukoobpasHasi nepectpoiika
4acTOTh C PaCLUMPEHUEM CTEKTPa) B KOM-
nnekce ¢ AynyiekCHbIM BpeMeHHLIM pasae-
nenvem (TDD). NMoppepxvBaioTcs Takxe
CUHXPOHHBIE Y aCUHXPOHHBIE PEXVMBI Nepe-
nauv nadopmMaumm, obecnedneaercsi Npo-
ctasi uHterpaumsi ¢ TCP/IP. Mpuuem paxe
oTAesIbHBIA NAakeT MOXET NepenaBaTbCsl Ha
cBoew yactote. M 310 Bce He 3ps.

K npyimepy, Kak TONbKO BKIIOYEHHas! NO-
651M30CTV MUKPOBOSNHOBaS NeYb AENaeT He-
BO3MOXHOW Nepeaavy Ha OAHOM U3 f0-
CTYMNHBLIX PaAVOKaHaNoB, TyT Xe cneanyeT
nepeckok Ha Apyroi kaHan, He cekpert, 4to
npo6rema ¢ TpahUKOM flaHHbLIX ABASIETCS B
AAHHOM crny4ae OCHOBHOW NpoGnemori.
Beab [OBONBHO MHOTO paguoOyCTPOUCTB
(ot 6ecnpoeoaHbix ceten 802.11 v ao
6penkoe Ansi OTKPLIBAHUS ABepel rapa-
xa), pabotaowmx B agnanasoHe 2,4 T, He

€3 Bluetooth

TpebyeT NULEH3WIA, U C HUMW NPEACTOUT
LenuTe paamocnekTp ycrpoiicteam Blue-
tooth. Tem He MeHee ykasaHHbIA AnanasoH
CNULLIKOM "neperpyxeH”, NO3ToMy Teope-
TUYeckn "BpeaHas” nHtepdepeHuma He
MOXeT 6biTb UcknodeHa Ha 100 %.

Tpaduk faHHBIX MexXay YCTPONCTBaMK
Bluetooth koanpyertcsi, 4To B coveTanmm ¢
TexHonorveh FHSS 3ameTHO Noebllwaet
KOHUAEHUMANBHOCTL CBA3W. YTO6LI ObITh
YBEPEHHBIMM B TOM, 4TO YCTPOWCTBA CMOTyT
"BCTYNaTb B CBAI3b" TONbKO C aBTOPU30BaH-
HBIMW Ha TO YCTPOMCTBaMK, NPpeaycMarpu-
BaeTCsi BCTPOEHHan Npouepypa ayTeHTugun-
kauun. OHa obecneqBaeT YBEPEHHOCTL B
NOANVMHHOCTY COOBLLIEHUS, & TAKXEe B TOM,
4TO TpaH3akLVs, ocylecTerisiemasi ¢ Blue-
tooth-yctporicTea, He Nony4YuT OTkasa (T.e.
TpaHs3akuus byaeT noaTBEPXAEeHa N aBTo-
pv3oBaHa npyrovi cToOpoHoW), 3awmileH-
HocTb Bluetooth maclutabupyetcst o Tpex
YPOBHel B 3aBUCUMOCTU OT KOHKPETHOro
NPUNOXEHWs, KOTOPOE NCNONb3YETCA:

¢ HesawVweHHoe;

¢ 3aumTa Ha ypoBHe cnyxebHoro ycT-
poWcTea (3anpeT A0CTyNa OCYLLECTBASAET-
Csl B COOTBETCTBUM C YPOBHEM "floBepus”,
nponNucaHHLIM B MUKPOCXeMe, K KOTOPOW
MAET NonbiTka AoCcTyna);

¢ 3awmTa "Ha ypoBHe NnHKa", rae Npu-
MeHsiioTest 128-6UTHble cnyqaiiHble HoMe-
pa, XpaHsiLMecs UHAMBUAYANIBHO B KaX-
A0W Nape yCTPOWCTB, OCYLLECTBASIIOWMX
ceaHc cBsi3n yepe3s Bluetooth.

B uenom cravgapt Bluetooth B cBoem
pone sIBNsIeTCs yHUKalbHBIM, NOCKONbKY B
npoLecce ero co3aaHuna BNePBLIE BECHMA
"ycneLwHo™ AoroBOPUNUCH APYF C APYrom
npovnasoautenu NK n o6opynosaHms cesidu.
XoTs1, koHeuHo, Bluetooth ¢ ero 720 x6ut/c
He cnocobeH obGecneyYnTb Nepesavy BU-
[eoCcurHana, 4To He NO3BOJIUT OTKa3aTb-
csl, HanpumMep, ot kabenei Mexay MOHUTO-
POM U KOMMNBIOTEPOM.

3eneHblii cBeT "ronybbim 3y6am”

locynapcTeeHHas KoMueeyst No paamoHa-
crotam (TKPY) npy MuHcesiav Poccun eec-
Ho 2003 r. NpuHsina peLlerve, opvLmanb-
HO pa3peLLialoLLiee MCMoNb30BaTh Heobxoan-
myto anst paboTh Bluetooth nonocy yactotr —
2400—2483,5 MI'u. JIoKyMeHT Takxe oTMe-
HSIET BblAAYY YaCTHBIX PaspeLLIeHUIA Ana Kak-
noro Bluetooth-ycTpoiictea n npeanncol-
BaeT 3asIBUTENSIM PYKOBOACTBOBATLCS 06-
wymMuY Npaeunamu ceptudukaumm. MNKPY
dakTYeckn paspelunna npumeHsite B Poc-
cvmn Bluetooth-annaparypy Bcex paspabo-
TaHHbIX HA CEroAiHs! TUNOB. Tak, MasioMoLL-
Hble Bluetooth-nepegaryivkn (pagnycom
nevicteus Ao 10 M) pa3peLLaeTcsi UCnonb3o-
BaTk cBOGOAHO. A Nonb3oeaTtensivm 6onee
"NPOABUHYTLIX", BHYTPUOMUCHBIX YCTPOWCTB
Bluetooth, "aanbHOGOMHOCTL” KOTOPbIX
nornxHa gocturars 100 m, No3BONEHO CBO-
608HO NPYMEHSITL X, PYKOBOACTBYSICh YXe
AecteyiolM nonoxenvem “O nopsiake
VCNonb30BaHWs Ha Tepputopun PO BHYT-
PUOGVCHBIX CUCTEM NEPEeAAYn AAHHbIX B
nonoce qacvot 2400—2483,5 MIy”.

"3ybHble” NPUNOXeHUs

Cotosble TenedoHbl, ocHalleHHbie Blue-
tooth, eMmoryT cesisbiBaTLCH C APYTUMW YC-
TpocTRamMK, 06pasys ¢ Humu PAN. To ecTb,
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K npumepy, MK MoxeT aBToMaTnyecku 3a-
xoamTb B IHTEPHET Ha NpeaMeT NpoBepKn
Hanuuns NouThl, IPUHUMATL U NOCKLINATL
NUCbMa Yepea onpeaeneHHbIe NHTepBarbl
BPEMEHMW, a 3aTeM MOChLIIaTh CUrHasl Ha Co-
TOBBIN TenedoH O NPUXOAE HOBbLIX COOO-
weHnin. A eule coToBsle TenedoHs ¢ Blue-
tooth MoryT cTbikOBaTLCH C AOMALLIHUMK
6a3oBbIMM cTaHumsMK Bluetooth, yto noa-
BOJIUT, HAXOAACh JOMA, COBEpLLIATh U f10ny-
4aTh 3BOHKU HA MOOWIBHBIN TenedoH, Npu-
xoasime no oOLIYHOMY IPOBOAHOMY Ka-
Hasly (COOTBETCTBEHHO, 1o Tapndam puk-
CUPOBAHHO CBSI3W, pa3rpyxas fipu 3ToM
COTOBYIO ceTb). Npu BeIXoAe TenedoHa 3a
npeaernbl 30Hb! 0OCNYXMBaHUA AOMALLHEN
6a30B0I1 CTaHLMK pasrosop, He fpepbIBa-
fICb, NEepenaeT B OObIYHbIA PEXUM.

Paciuvperne pnansHoCTv aeiicteus Blue-
tooth no 100 M BLIMMSAWT TAKXE BIIOSHE Bbl-
fIONHUMBIM, U B 3TOM CIly4ae, BeposiTHO, Oy-
[leT peannaoBaHa BO3MOXHOCTL UCHIONb30-
BaHuA TenedoHoB B pexumve "walkie-talkie™.
MNockonbky Npy 3ToM He ByAeT UCNONB30-
BaTbCsl CaMa COTOBasi CeTb, NoAo0OHbIE
"3BOHKW" OyayT BooOwe 6ecrnnarHbiMu.
Oxunpaercs yBenuueHne CKopocTu nepeaa-
umn oo 2 Méut/c v ganee po 10 Méut/ct Ja-
Xe ecnu Bce 310 He OyAeT peann3oBaHo,
TexHornorus Bluetooth yxe Beirnsgut Hepo-
POrvM peLLeHneM, KoTopoe 06eCneqnT CoB-
MeteHne ycnyr MOO1nbHoM 1 pUKCHpoBaH-
HOW CBA3N. A4TO C peasTbHBIMM IPOAYKTaMn?

Komnanus Ericsson yxe OaBHO NOCTaBis-
€T Ha pLIHOK BLIHOCHOM HAaBoP A1 MOGUITL-
Horo Tenedgora (HayLUHUKX fNIC MUKPO-
OH), KOTOPOMY HE HY>XEH COENHUTENbHBIN
WwHyp. M B 3TOM OHa yxe He oauHoka. Delphi
Automotive o6beamHunacsk ¢ Ericsson, uto-
6bl BBECTU ayANO-BU3YaSTbHBIE BO3MOXXHOC-
™ B asToMoOunn. Toshiba n IBM yxe Bbify-
CTUnM aganTepsbl, [a0WWe BO3MOXHOCTL
6ecnpoBOAHON CBA3N A1 NEPCOHASTbHBIX
KOMMbLIOTEpOB. HoyTOykn, naHausanbHoO oc-
HaweHHble Bluetooth, Toxe nosiBnsioTes B
nponaxe. Bce cemeiicto PDA TOXe 380-
POBO BHIMIPAET C NpuMeHeHnemM Bluetooth,
IOCKONbKY 3Ta TEXHONOMNSt 06eCneqnT Bo3-
MOXHOCTb BbIXOAa B MIHTEpHET Yepes Mo-
6unbHble TeNedoHbI, a HANPUMED, KOMIAHNS
3Com yxe IeMOHCTPUPOBAIA BO3MOXHOCTb
[NCTAHLUMOHHOT O YNpaB/ieHWs fipe3eHTaLm-
el Ha 6aze MK, ncnonesys Palm V. Komnanms
Sweden'’s C Technologies AeMoHCTpUpoBa-
na undpoyio pydky Magic Stick, koTtopasi
MOCKLINAET ONMMCAaHVE ABVXEHWS PYKW NONb30-
BaTensi HeNnoCpPeACTBEHHO B TEKCTOBbIN pe-
npakTop. B Hee e, kCcTatn, BCTpoeHa MUHW-
amnopHasi Lndposas kamepa, KOTopasi Takum
e 0BpasoM nepesaeT CAenaHHbIE CHUMKIN
B KOMIbIOTED. Paspabor4mnkm paboTaloT Hag,
TenenpueMHUKoOM ¢ 6ecnpoBOAHLIMN KO-
NIOHKAMW NPOCTPAHCTBEHHOTO 3BY4YaHWA.
Samsung npeacrtaensn 6ecrnpoBoaHOE MU-
HuaTiopHoe ycTpoiicteo PC-Ephone, roe B
OAHOM Kopryce 6yayT COCYLECTBOBaATL CO-
TOBbIN TenedoH, NepCcoHanbHbIN KOMILIO-
Tep nWeb-6paysep.

B npuHumne, Bluetooth moxeT cunbHO
M3MEHUTB XWU3Hb fonb3oeatensi. K npume-

Py, B @3pOnopTy NlacCaXxmp MOXeET CoBep-
LINTL BCE HeoOXoaMBIE AEACTBUS NO pe-
rmcTpaumm éuneta ANCTaHLIMOHHO, fIPOCTO
npoxoasi MUMO COOTBETCTBYIOUIEN CTON-
KU. KTO 3HaeT, He CMOryT N BCKOpE MOKy-
faTenn onnadmearb kapTodukon VISA no-
KYfIKW B CyfniepMapkeTe, He TONNSICb y Kac-
Cbl (NPOCTO Mbl UAEM, 8 AEHEXKN — TIO-TIO).

Hy a MofHbIE HBIHE MHTENNEKTYaSIbHLIE
J[10Ma TakXe C yCrexoM MHTErpupyoT B ce-
65 3Ty TEXHONOrMI0. AMcTaHUMoHHOE 6ec-
POBOAHOE YNpaBIieHNE BKIIOYEHNEM CBE-
Ta, GLITOBO TEXHUKOW, BEHTUNALMEN 1 Np.,
He BCTaBas C AMBaHa, — 3aBepLualowunn
akkopA Ha fyT1 npeBpaLleHns Nonb3oBaTe-
ns 8 "O6nomosa XXI Beka".

OanHnMmu n3 nepebix Bluetooth ycT-
POWCTB, BbILLEALLNX HA POCCUNCKUIA Pbl-
HOK, CTanm 6ecnpoBOAHLIE FAPHUTYPLI CE-
pun HBH ot komMnanmn Ericsson n kom-
nnekT rpomkoi ceaam Parrot CK3000 npo-
N3BOACTBA OAHOUMEHHONM (PpaHLLy3CKOMN
KkomMnanmm (pmc. 1, 2 n 3).

BecnpoeogHblie rapHutypbl HBH-10,
HBH-15 n HBH-20 paboTatoT Ha paccTosi-
HUM 6—10 M, 4TO NMO3BONIAIET OCTABUTL TEJle-
¢oH Ha paboyemM cTone (aMBaHe/3aaHeM
cuaeHbe aBTOMODUIA) M HACTAXKAATLECS BCe-
MU fipenmMyuiecTeammn 6ecnpoBOAHON CBSI-
an. K cnoy, atn 6nara 6yayT AOCTYRHLI Bam
faxe HeKOTOpoe BpeMs focne Toro, Kak
Ball TenedoH ykpaayT (ocTasnock npuay-
MaTb, HTOObI B MOMEHT “pasny4eHusi” ¢ rap-
HuTypoin Bluetooth TenegoH "3aocpan™ —
"Oepxwn Bopa!”, a NOTOM BbINYCTUS LUNALI,
fyCTUI ra3 1 o3BOHWUI B FONULMIO).

BonbLuyo nonynsipHOCTL 3aBOEBasT KOM-
NEKT rpPOMKON CBSI3W B aBToMOOUIL Parrot
CK3000, koTophbiit N03BONSAET N30aBUTLCS
OT HEOOXOAMMOCTU BCTABISITh K&XAbIA pa3
COTOBbLIN TenedoH B creLmnasibHbil aepXxa-
Tenb — HEOTbEMIIEMYIO HYaCTb TPaANLIMOH-
HBLIX KOMINIEKTOB rpoMkoi cesan (CAR
KIT's). TenedoH MOXeT BUCETb y BaC Ha
nosice, 6ONTaTLCH HA LLIEE UNWY NEXaTb B
CYMOUKE Ha 33[JHEM CU[IEHBE, 8 KOMNNEKT
6yAeT BLINONHATL BCE MONIOXEHHLIE EMY
bYHKLIMK (3BYK BLIBOAMTCS HA LUTATHLIE AN-
HaMUKWN, & HAMpPaBneHHbLIA MUKPOGhOH No3-
BONSIET HE OTPBLIBATL B3INsiAa OT AOPOrK).

WHTepecCHbIM npoaykT npeacraesnsieT
komMnaHua TECOM: BT3030 (USB Dongle) —
HeBONBLLIOE (MEHbLIE CUrapeTHOR faykn)
YCTPOICTBO, noakouatowieecs k USB-nop-
Ty komMnbloTepa (puc. 4). C noMouibio
BT3030 MOXHO Nnerko HaCTpoUTb coeanHe-
Hue ¢ MHTepHeT uepe3 MOOUILHLIN Tene-

[Puc. 4

¢oH, nopaepxuearowmin cneumdukaumm
Bluetooth n GPRS, "packunyTts" 6ecnpo-
BOAHYIO JIOKANbHYIO CETb, HANIaAUTL f10M1-
HOLLEHHBI MOBUIBHLIN 0dUC (C Pakcom n
MPUHTEPOM) UIN YCTAHOBUTL COEAVHEHWE C
nogaepxmearouwinm Bluetooth nopratme-
HbIM MK, Bnpo4eMm, 310 TONLKO Hayarno.

B obuiem, mup Bluetooth ckopo cepbes-
HO MHTErPUPYETCH C MUPOM BCEX APYTUX
YCTPOWCTB CBSI3N (M He ToNbKo). MNpruem B
fIOSIHOM COOTBETCTBUM C TEHAEHLIUSIMU K
MYNETUCEPBUCHOCTH, YHUBEPCAJTIbHOCTU U
rnobanMaaumn.

Ipsaywme ycnexm
n "BunoGopoppie” NoOTOMKHU

KonnueCTBo MMEIOLIMXCs BO BCEM MUpe
yctpoicte Bluetooth noka otHocuTensHO
HEBENMKO W COCTaBANO nopsiaka 35 MIH 1o
COCTOSRHMIO Ha KoHel, 2002 r. Korpa-To oT-
yet akcnepTos Merril Lynch "The Bluetooth
Handbook 1.0" nporHoauposan, 4tok 2005r.
moaynu Bluetooth 6yayT yctaHoBieHb 6o-
nee yeM B 1,7 MNpa pasnnyHbLIX YCTPONCTB.
BeposiTHO, HabnogaemMsbili Ha 3anaae kpy-
31UC TENEKOMMYHUKALIMA HEMHOTIO CKOpP-
peKTUpyeT 3TOT fIPOrHO3, HO BeAb peyb
WZET O YyTb NN HEe CaMbiX AELLEBbIX Npes-
cTaBuTensax o6LIMPHOro cemMeicTea ycr-
poiicTe 6ecnposoaHoro pocryna. OHn-T1o
HaBepHsika npopeyTcs. Tem Gonee, 41O OHU
HecyT ¢ cobol MHOro f1iopoi BeCbMa Heo-
XMAaHHbIX yA0OCTB NONb3oBaTENSAM.

Kcratn, noka y4to Bluetooth-unn no6ae-
nset nopsaka $50 K CTOMMOCTH YCTPOIACT-
B, B KOTOPOE Er0 BCTPamBaloT, HO 110 Mepe
HapawmBaHs 06bLEMOB NPON3BOACTBA Lie-
Ha onyctutest Huxe $10 3a wryky. OpHa na
Lieneit, KOTOpYIO NPecneaytoT paspaboTym-
kn Bluetooth, — nopgaep>xmsats MUHUMASTL-
HO BO3MOXHYIO LieHy npoaykTa. LieHosast
Lienb koHcopumyma Bluetooth B HacTosiwee
Bpemsi coctaenseT $5 3a kpucrann. a n
roTpebnsiemMast Ynom 3Heprvsi 4pesBbluali-
HO Masia, 4TO TOXEe HEMAJTOBaXHO.

KoHe4HO, MHOroe 3aB1CUT OT TOrO, Ha-
CKOJBbKO HaAEXHO ByayT paboTarb BCe 3TO
Bluetooth-coobuiecTso. “HneHsl KOHCOpLY-
yMa 10 CMX Nop YTpsAcaloT Mexay coboi
OKOHuaTesIbHbIE TEXHOJOMMYECKUNE Crieum-
dukaumn: Beab Bee Bluetooth-yctpoincT-
Ba JOJXHbLI "paaroeapuBaTth” Ha OAHOM
A3bIKe. 3aTO HOBas TEXHONOINS YBENUYUT
WHTEpPBA BPEMEHU UCONb30BaHUS UH-
bpacTpyKTypbl NOOOM TENEKOMMYHUKALI-
OHHOW CETW, NOCKONBKY B HEl C NTOMOLLBbIO
Bluetooth 6yayT cospaBaTLCs LUNIO3bl AN
NOAKAOHYEHUST BCE HOBBLIX 1 HOBBIX TEPMM-
HaJbHBIX YCTPOMCTB. Ecnmn, KoHewHo, cneum-
anMcTH He NpuaymMaioT 4To-Hnbyas Gonee
apdekTnBHOE. He cnenyeT 3abbiBaTth, 4TO
B 986 r. CBeH Bunobopopapiii Ceepr CBoero
oTua Xapansga CnHeayboro n ctan Kopo-
nem JaHun, n BCero yepes rof, Xapanbs,
ymep B Momcbopre.

Ho paxe ecnv nofo6HOe ClyHnTCst, Mbl-
TO C BaMM Tenepb MOXeM 10raaarbesl, Kak
npuMepHO ByaeT Ha3bIBATLCS CeAyLLLas
TEXHOJIOTUSI.

Penakrop — A. MUPIOLLIEHKO



TunudHbie pedeKTbl

Cu-bun paguocrtaHuum Alan
Anekcarngp COKOJIOB, r. MockBa

Npuobperas

paguocraHyuiio

rpaxgaHckoro pAguanasoHa

(27 Mly), kaxxabi¥i NONb30BaTeNb HAAEETCS Ha ee ANUTensHyIo be-
30TKka3Hylo pabory. OgHako paHo unu no3[Ho niobast annapartypa
BbBIXOAUT M3 CTPOS M TpebyeT pemMoHTa. B npepgnaraemoi crarbe
paccMoTpeHbl NPUYNHBI OTKa30B U CNOCOObI MOBLILLIEHUSI HA[EXHO-

CTHU paguoOCTaHLWA.

OHKPETHBIX NMPWYMH OTKA30B CYLLECT-

BYET MHOXECTBO, HO HEKOTOpHIE fie-
beKTBEl N0 CTAaTUCTVIKE NOBTOPSAIOTCH 3HA-
YUTESIbHO Haile apyrmx, NoOSTOMY UX MOX-
HO Ha3BaTb TUNWYHBIMW. B OCHOBHOM OHU
0ByCnoBneHbl He[OCTaTkamMy KOHCTPYK-
UMK, 3a/I0XEHHBIMW Ha 3Tane paspaboT-
KW. 3HaHvie TUNWYHBIX Ae¢hEeKTOB COKpa-
WaeT BpeMsi Ha AMarHOCTWKY W BOCCTa-
HOBNeHve paboTocnocoBHOCTV annapa-
TYpbl, @ TAKXe NO3BONAET NPUHATL NPO-
dunakTuieckve Mepbl, NO3BONAIOLLME Y-
peavTb BO3HMKHOBEHWE 3TUX Ae(EKTOB.

YacTto npwvuuHOWM OTKasa pagvocTaH-
umin Alan 78 plus, Alan 48 plus, Alan 48
Excel siBnaeTca maccoBoe paspylleHve
NaeKk Ha NeyaTHoOM NnaTe B 30HE MOHTaxa
pagnosneMeHToB, OTHocsawmxca kK T'YH
(VCO). Kak npaBwvno, necgekt pa3svBaeT-
Csi NOCTENEHHO: BHE3ANHO BO3HWKas, MO-
XET HaJOoNro CaMOYCTPaHATLCS, a YyCTOW-
4MBO OH NposiBnseTcs nocne 6...18 mecs-
LeB 3Kcrnnyarauwm TpaHcweepa Ha 6opTty
TpaHcnopTHoro cpeactea. lNpu akcnnya-
TaLuvv TpaHCVIBEPa B 3aKPLITOM OTan/vea-
€MOM NOMeELLIEHn CO cTabuibHBIMW KNN-
MaTWHECKVIMU YCIOBVAMY JEdEKT NposiB-
JNIAETCA 3HAYUTESNIBHO No3aHee Nnbo Boob-
e He BO3HWKAeT. BHeWwHVM npu3Hakom
HEWVCNPaBHOCTY SIBIAETCH OTCYTCTBUE Ne-
penauv (TX) vnn/v npywema (RX).

MNpw yoanenwn skpaHa, 3akpbiBaioiLe-
ro nevaTtHblilt MOHTax MNYH, MoxHO oBHa-
PYXWUTb KOHLUEHTpWYeCKne TpeiluHbl na-
€K BOKPYr BbIBOLOB T€X pagviosfiemMeH-
TOB, KOTOpHE WMEKT OTHOCUTESNIBHO
6onbwwe rabaputel (kaTywka L401,
TPaH3UCTOpLl, KOHAeHcaTophl). [lo-
CKONbKY Ha nnare UMEEeTCs MHOro apy-
rvix aHanormyHblX KOMMOHEHTOB, a AaH-
HBI AedekT HOCUT VCKITIOYUTENBHO NO-
KanbHBIWM XapakTep, BO3HWKAEeT npeano-
JIOXEHWe, YTO BVHOW BCEMY sABNSAETCS
napadpuH, KOTOpbLIM Weapo 3anvTt BecCb
obbeM 3TOro ¢YHKUMOHANBHOIO Yyana.
MNpumeHeHwe Baskon aemnouvpyollen
3aNVBKUW BEI3BBaHO HEOBXOAMMOCTLIO YCT-
paHeHnsi akyCTUHeckoro (OT rPOMKOro-
BopwTens) v BUBPaLUMOHHOro {OT coTpsa-
CEeHW) BO3JECTBWA Ha 3nemeHThl 'YH,
npmBOASLLEro K "MWKPOMOHHOMY 3¢h-
dekTy" v faxe camoBO36YXIEHWIO BCe-
ro paguoTpakTa.

MexaHn3M BO3HVKHOBEHWS fedekTa
BRMNAOWT crnepyoiumm obpasom. Mapa-
GVH (MM VHas NPYMEHEeHHasas BOCKONOo-
[oBHasa 3anvBOYHAas KOMMNO3vums) sBMs-
€TCA OpraHVyeckvM BELLEeCTBOM, WMEIo-
WM BBICOKWIA TEMNepaTypHblin Ko3hhn-
UMeHT 06BEMHOrO paciuvpenus. 310 Be-
wectso obnagaer xopoller agresuein.
O6BonakviBan pPagvio3NEeMEHT, 3aMBOY-
Has Macca nedOopMUVPYeTCs Npy n3MeHe-
HUsIX TemMneparypol, B pesynsTarte yero

BO3HVIKAET CWNa B HanpasfeHuv NpOAOb-
HOW OCW BHIBOAOB. 3Ta cwna nponopumvo-
HanbHa rabapuvTam pagvio3nemMeHTa.
MHBIMU cnoBamu, npv Harpeeanwy napa-
(GuH pacwvpseTcs v CTPeMuTcs "BbiTa-
WMTE" paguopeTans U3 nnarbl, a Npy Ox-
naxageHun cxmmaeTrca v "BAaBnvBaeTr”
paaviopeTans B nnarty. Bosnukatoime npw
3TOM LVKNVYECKME 3HAKONEepPEMEHHbIE
HarpyskyM paspyLialT KPUCTAIIMNECKYIO
CTPYKTYPY NpVNOs, NPVBOAS K BO3HWKHO-
BEHUIO 0O4arOB YyCTaNIOCTHbIX TpPEeLUWH.
Mpw skcnnyarauvm TpaHcwveBepa B aBTOMO-
6vne npouecc AECTPYKLUMW Maek 3Hauu-
TENBHO YCKOPSAETCH V3-3a 3Ha4YUTESIbHbIX
konebanuvin Temnepatypel (—30...+60 °C)
W yOapHO-BUBPALMOHHbBIX HArpy30K.

C uenbio NpefoTBpaileHvs PasBUTVS
ONMCaHHOrO nedekTa pekoMeHAayeTcs
npov3BOAVTL BeiTarvBaHve Ao 90 % na-
pacdwvHa. s 3TOro NCnonb3yioT 3NeKTPo-
deH, cHabXeHHbIV y3KoW Hacaakon. Tem-
nepatypa noToka ropsyero BO3ayxa
W ANVTENBHOCTb €ro BO3AEVCTBUA OMX-
Hbl WCKJIOYaTb TEPMUMHECKOE NOBpexXae-
HVe pagvosnemeHToB. Temnepatypa
nnaenenvs napadwvHa nexvrT B npepenax
50...70 °C.

Ona HapexHoro obHapyxeHvs aedek-
TOB NeyaTtHOro MOHTaxa y.lJ,OﬁHO npvMe-
HATb CNeumasnbHbIA NCTOYHWK CBETA C KPY-
ropov 6ecTeHeBoVM Namnon v yBenwyu-
TeNbHBIM CTEK/IOM. BbisiBneHHbie nedekr-
HblE Narkn HeOOXOAMMO akKypaTHO BOC-
CTaHOBWTb 1 06A3aTENBHO MNPOMBITL CIIVP-
TOM WY aLETOHOM.

CnabbiMm mecTom TpaHcuBepos Alan 78
plus aBnseTcs gvHamMwvyeckasa ronoBka
NP-250-2. 3ta gvHamuyeckas ronoBka
bvpmbl SAMMI ¢ HOMWHaIBHOWM MOLLIHOC-
Tei0 2 BT v conpoTviBnenvem 3BYyKOBOW
KaTywku 8 Om obnanaer HenoxXmMmn aky-
CTWNECKVMY CBOVICTBaMK, HO UMEET HU3-
KYIO HaAEeXHOCTb NOABOOSALLMX NPOBOL-
HWKOB audpy3opa, NOSTOMY HacTO BbIXO-
ot u3 cTpos. OTpPeMOHTVPOBATL ee He-
NEerko, eile TpyaHee nopobparb NOMHO-
LIEHHYIO 3aMEeHY WM3-3a XeCTKux OrpaHwv-
Yenwit no rabapvram (Beicota — 20 Mm,
anameTp — 65 mm).

MOXHO 3HaYuUTENBHO NPOANUTE CPOK
3kcnnyartauvm AVMHaAMWYECKOW TONIOBKM,
BKJIIONVIB NOCNEAOBATENBHO C HEWN pPe3nc-
TOp conpoTtuBnenvem 5...10 Om, MOLLHO-
ctbio 1 BT. Bosnukaowas npy 3TOM He-
3Ha4YuUTeNnbHaa NoTepsa rpoOMKOCTN Mano-
3amMeTHa BCreacTBrve OCOBEHHOCTEN Ha-
wero cnyxa. M ewle npocrow coBeT: ycTa-
HaBNVBas PaauocTaHUMIo B aBToMobune,
cTapamnTech pacrnosioXuTb ee Takvum obpa-
30M, 4TOBH oBecneyvBanocb cBO6oAHOE
npoxoxaeHne 3Byka K BOAWUTENID. 3TO
no3BonvT 6€3 KparHew Hy>XAbl He (hopcu-
poBate YM34 TpaHcuBepa v He neperpy-

XaTb rofioBky. C TOM Xe LEenbio PEKOMEH-
OyeTcsi vCnonb3oBaTh  CreuwnasnbHbIn
BHELLHWI TPOMKOrOBOPUTENb, MNOAKIIIONVIB
ero k rHesfy "EXT".

Crepyrowmin nedekt BO3HVKaET B pa-
avoctaHuuvsx Alan 48 Excel v kacaetcs
nocTosiHHOro peanctopa R803, a TouHee,
BeCbMa OMNPOMETHYMBO HAAETOW Ha HEero
V30NALUMOHHON TPYOKW W3 NONVBUHWNX-
nopwpa. MNpw pabore pesncTop Harpesa-
erca [0 Temneparypel Bolwwe 100 °C,
W 3TOT CYHTETUHECKWIA MNONVMEP HauvHa-
€T pasnaratbCa C BLIENEHWEM XNOPUC-
TOro BOAOPOAa W Apyrux KOPPO3VOHHO-
aKTWBHBIX areHTOB, KOTOpble pasbenalT
[axXe... aHOAVPOBAHHYIO CTanb KPBILLKW
TpaHcueepa!

OaHako rnaBHas HeNPUSATHOCTb COCTO-
VT B TOM, YTO arpeccviBHas rasoBas cpeaa
BO3AENCTBYET Ha ONM3KO pPacnONOXEH-
Hble MexaHun4eCkvie 3JieMEeHTbl — Cenek-
Top kananoB ("CH"), knonkm ("FUN",
"M2/DW" v gp.) v CTpenoyHeli S-meTp.
B pesynbrate xvMuWHECKWx peakuwin Bce
VIMEIoLLVECH METANNIMNECKME AETaNWN 3TVX
3N1EMEHTOB MOKPLIBAIOTCH HAPOCTOM Kpw-
cTannmaoBaBluxca conei. ConpoTvierne-
HWE KOHTaKTOB KOMMYTaLMOHHBLIX W3ae-
nvin pes3ko Bo3pactaeT. [NepeyncnenHble
3M1EMEHTBLI HAYMHAIOT (YHKLUMOHVPOBATL
co c60sMK, a MOTOM W NOMHOCTLIO YTpayun-
BaloT paboTocnocobHOCTL.

MNpwv akcnnyataumm TpaHcviBepa B aB-
TOMOBWne, rAe CyLeCTBYIOT YCoBuvst ANs
ob6pazoBaHva BOAAHOMO KOHOEHcaTa, XNo-
PUCTBIN BOOOPOL, NPEBpaLLaeTcsi B CONa-
HYIO KVICNOTY W Mpouecc ycyrybnsietcs.
B pesynkrate nponcxoaut nonHas 3neKT-
poxvMMHECKas KOPpPO3Wsa NeyaTHbIx Mpo-
BOOHWKOB, pPAaCrofOXEeHHbIX Ha (POH-
TanbHOW Nnare TpaHcmeepa B paanyce no
5 CM OT BLILLEYNOMSIHYTOrO pesncTopa.

Ana npeporBpalleHvs pasBntua no-
DOBHOro cepbe3Horo aedekra Leneco-
06pasHo MNPUMEHUTL  U3ONALMOHRYIO
Tpybky u3 6onee TePMOCTOMKOro mare-
pviana wnmn o6oTrck 6e3 Hee, eCny Mex-
Ly Pe3svCTOPOM 1 (DPOHTANBHOW MnaTov
NOMEeCTUTb NMPOKJIaAKY M3 TOHKOrO CTek-
noTekcronurta.

BornbLUOe YMCNO OTKa30B BbI3BAHO HWN3-
KVIM Ka4yeCTBOM MOACTPOEYHBLIX PesncTo-
POB, KOTOPLIE Ha CxeMmax uMmeloT 0bo3Ha-
yenve RV (Hanpumep, RV101). MNpw sTom
BHELUHWE NPOSABNEHNA HENCNpPaBHOCTEN
3aBUWCAT OT TOrO, ANK PErynvpoBKv Kakoro
V3 Criefylowmx NapaMeTpoB UCMoNbL3yeT-
Cs1 pe3ncTop:

— ypoeeHb aesviauvv (FM DEV);

— ypoeeHb Moaynsumv (AM MOD);

— nopor cpabaTbiBaHusi CUCTEMBI LUY-
monopaenenvs (SQELCH);

— 4YYBCTBWTEJIBHOCTE  VHAWKATOPa
B pexvme npuema (RX S-METER);
— 4YyBCTBWTENBHOCTE  WHAWKATOP2

B pexvme nepepauv (TX S-METER);

— BbIXO[Has MOLLHOCTb NepeaaTyvka
(TX POWER).

MpwyvHamy OTKasa pe3ncTopoB sABNS-
I0TCS HapyLUEHWe KOHTakToOB B MeCTax 3a-
KNIENOYHbIX COEAVHEHWI BBHIBOAOB K Me-
TNN3VPOBaHHBIM HAKOHEYHWKAM YroJib-
HOT'O PEe3VCTUBHOIO CNos, TPeLwHa retu-
HaKCOBOI'O OCHOBaHWs, NOIOMKAa B LEenu
NOABWXXHOIO KOHTaKTa. HevcnpasHhbiii pe-
3UCTOP PEMOHTY HE NMOANEXUT v TpebyeT
3aMeHbl C NOCNeayioile noacTPONKOn
pexvima.

Penaxtop — A. MupiowjeHko

NEBED O — .oUTlvd.
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OCLMUNNOIrPA®blI ®UPMbI LeCroy CBY AUANMA3OHA

Ans  vHPO-TENEKOMMYHUKAUMOHHbLIX
TEXHONOr A CEroaHsLLIHEro AHA HeoOX0an-
Mbl U3MEpUTENbHEIE KOMIMNEKChl Ha Gase
coBpeMeHHbIX NM3BM. crnocobHble 3arns-
HyTb 3a py6ex 5 i 1 Bbille, 1 HAAEXHO
paboTars B 310 06NACTN YACTOT C BLICO-
KOCKOPOCTHBIMU MOTOKaMu MHbopMaumm n
CNOXHbIMK curHanamu. Npoussoautenei
Takoit annapaTypbl MOXHO MepecHUTaTh Ha
ranbLax OAHOM PyKU — U3rOTOBNEHUE OC-
unnnorpacos B ananasoxe 3...6 My "ocu-
nmunu” TONLKO TPY OBLLENPU3HAHHLIX MPaH-
na npubopoctpoeHus — Tektronix Inc.,
LeCroy n Agilent Technologies Inc.

B a10it cTarse peyub nonper 06 CBY oc-
uunnorpacdax komnaHumn LeCroy. Bo Bcex
€e HOBbIX paspaboTkax ana o0bpaboTku
BXOOHOMO CuUrHasa NpuMeHeHa peBoniouu-
OHHas TexHonorus “X-Stream”, NO3BONSIO-
wan o6pabarTeiBaTe BXOOQHO CcurHan B ae-
CATKU U COTHU pa3 BbicTpee, YEM Y aHaN0-
MM4HBLIX MOAENeit KOHKYPEHTOB. [Mpu nccne-
posaHun CBY curHanoB ¢ NOMOLLLIO uund-
POBLIX 3arNoMUHaIOLMX ocumnnorpadoB
{L130), obnanaioLmx, Kak M3BECTHO, PAOOM
HEJOCTaTKOB, Kak pas 1 BCTAET OCTPO Npo-
6nema yBenuueHus CKOpoCTU 3axeBara OC-
UMNNOrPaMM 1 YMEHBLLEHWUA BpeMeHn 06-
paboTKU BXOAHOIO CUrHasa Npuw BLIBOAE Ha
aucnneit. TexHonorus “X-Stream” Nno3Bons-
€T peLLUTL 3Ty TEXHUHECKYIO Mpobnemy.

Npes texHonoruu "X-Stream™ coctouT B
TOM, YTO BXOAHOW CUrHasn MocTyrnaeT Ha
ALN pns oumndpoBKU B peasibHOM BpeMeH!n
cuyactoToit 10 ruraeuibopok B cekyHay. [o-

TOKa [iaHHbIX nocne paboTol AL, a Takke
CUHXPOHHYIO 1 B3aUMOYBA3aHHyto paboTy
namaT DRAM 1 UeHTpabHOro Npouecco-
pa {PpakTuieckn N3BM) nocpeacTteoM uc-
none3oBaHua LWnHel PCl 1 1-rurabutHoro
Ethernet. Takoe yckopeHue NpoaBudkeHus
JAaHHbLIX, B KOHEYHOM UTOre (pOpMUPYIOLLINX
Ha 3kpaHe L3O uccnepyemblit curHan B
peansHOM hopmMaTte BpeMEHN, B TOM Umucne
npu HabnaeHU AAUTENbHLIX (pacnpene-
NEHHbIX MO BPEMEHW) CUrHASIOB, NO3BONAET
330€CTBOBATb 3HAYUTENbHbIE OBLEMLI
namMaTn ons obecneyeHus BCECTOPOHHENo
1 NONHOMO NX aHanuaa.

Kpome Toro, npumMeHeHue TexHonoruu
"X-Stream™ No3BoNsET NPOrpaMMHLIE NPo-
ueaypsbl 1 3aa4n, HaNUMCaHHLIE C NMOMOLLILIO
Takux cpeacts, kak MATHLAB, Mathcad,
Excel nnn Visual Basic, kOppekTHO nome-
WaTh (MHKancynupPoOBaThb) B MOTOK uudpo-

OYIOLLYIO BLICOKOCKOPOCTHYO 06paboTKy.
BkitouaeMble HaxaTmeM OOHON KHOTKU pe-
Xumbl  ynpaeneHus  Wavepilot™ n
QuickZoom NO3BONSIIOT O4€Hb ONEPATUBHO
3a(pUKCUPOBATL U UCCNEN0BATL BHICOKOYa-
CTOTHBIE UMMNYNLCHBIE CUrHanbl. Jluuesas
naHenb ynpasneHus Bcex Moaenei ocuun-
norpadoB AaHHOM CEepUU NOHATHA U Npe-
LenbHO UHGOPMATUBHA, HTO [,aET BO3MOX-
HOCTb NErko (MpakTU4ECKU WHTYUTUBHO)
OCYLLECTB/IATL YNpaBNeHne pexmMaMmn u
byHKUMSMKU. 3TO NO3BONSET ONepaTropy
3HAYUTENEHO CHU3UTL BPEMS, 3aTpaynBae-
Moe Ha paboTy B MeHIo npubopa, 1 cocpe-
LOTOUUTL CBOE BHUMaHWE UCKIKOHUTENEHO
Ha npouecce uccnegosaHuit. B pexume
cbopa paHHbIX ocumnnorpadbl 3To cepumn
UMEIOT HUCNO 3NEMEHTOB AUCKPETU3aumm
ot 2,5 po 5 (nns pana mogeneir oo 10 npu
obbeauHeHHo paboTe kaHanoB) A8 He-
nepuoaudeckoro n oo 200 ruraexibopok B
CeKyHay AR Nepuoanyeckoro curHana. B
LLeNnoM MONb30BaTeNnbCKUil  nHTEpEnc
O4EHb MNOHATEH, yAo6eH 1 NO3BONAET Npu-
MEHATL Npubop 6e3 AnuTensHo creuu-
anbHoI MoAroToBKU unu o0byyeHus nepco-
Hana. B cTanpapTHOi* kOMNNeKTaLum Bbl-
xonHule uHTepoeitcu: GPIB, RS-232-C,
USB, SVGA BupeoBbixoa, ayauvo (Bxon u
Beixoa) v Ethernet 10/100Base-T.
Heocnopumoe npenMyLecTso ocumn-
norpagor LeCroy HazaBaHHOro Tuna u ce-
puir WavePro n WaveMaster — camas
60nblUan BHYTPEHHSA NaMATb Cpeau BCex
umgppoBbIX ocuunnorpadoB aHanorMyHo-

Mapamerp Mogenu ocuunnorpadgos
P WaveRunner 6030 | WaveRunner 6050 | WaveRunner 6051 | WaveRunner 6100 WaveRunner 6200

Monoca nponyckanus (Mo YPoBHIO
3 1B), My 350 500 500 1000 2000
,\c/’lrr'ff“”“e“"‘e MONoCk! NPONYCKaHus, 25; 200 25; 200 25; 200 25; 200 25; 200
MakcrmarnsHo Rax=50 OM 5 5 5 5
BXOAHOE Hanpsi-
wewe Uney . |Re=t MOM 250 250 250 250 250
UyBcTBUTENBHOCTL, | Rp, =50 OM 0.002...1 0,002...1 0,002..1 0,002...1 0,002...1
B/pen. Re,=1 MOM 0,002...10 0,002...10 0,002...10 0,002...10 0,002...10
Bpemsi HapacTanus, nc 1000 750 750 400 225
Yucno kaHanos 4 2 4 4
O6bem namaTK Ha kaHan (CTakHa,.),
M6 1 1 1 1
OKBUBaNneHTHas ﬂqpnonmuec- 200 200 200 200 200
HacTtoTa Bblbopky, | KU curHan
ruraebibopka/c OpfHOKpaTHbIN

CvrHan 5 N 5 N
BxopHbie napaveT- | R, MOm 1(10) 1(10) 1(10) 1(10) 1(10)
pbl (€ NPOBHVKOM
PPO07) C, no 20 (9,5) 20 (9,5) 20 (9,5) 20 (9,5) 20 (9,5)
BepTurkansHoe paspeisenne, 6ur
(B pexviMe YBENUYEHUs paspeLleHns 8(11) 8 (11) 8 (11) 8 (11) 8 (11)
— ERES)

Cre 3T0ro CUrHas pasbuBatoT Ha NakeTwl 1
xpaHaT B 6uicTpoit KMOIM-namaTtn Tpakta
oundposku. 1o ABYM BLICOKOCKOPOCTHLIM
KaHanaMm curHan u3 nNaMatu nepenanT B
LUEHTpasbHbI ApOLUEeCccop, e NPou3BoaaT
HeobxoaMMyO MaTeEMaTUHECKYIO 06paboT-
KY CurHana v BelBoa Ha XK-gucnneii.
MNporpaMMHo-annapaTHaa peanu3auus
COBCTBEHHLIX YHUKANbHBLIX TEXHONOrui
no3sonuna obecrneunTts He MpPeB3oineH-
HYI0 APYr MK NPOU3BOAUTENSMU CKOPOCTh
npeobpa3oBaHUA BXOQHOTO CUrHana, Bbl-
BEAEHUNA 1 NPOABMKEHU UMGPOBOro rno-

BbIX LAHHbIX B TRKUX OTPACIAX MPOMBILLNEH-
HOCTK, Kak paaMo3nexTpoHuka, B cdepax
TEeNeKOMMYHUKaUuia U CBA3W, NPy Npou3a-
BOACTBE KOMIMLIOTEPHON TEXHUKU 1 MHOTUX
Opyrux, B KOTOPLIX HEOOXOAUMO TeCTUPO-
BaTb M OUEHMBATL MPOUCXOASLLME HECTa-
LIMOHaPHbIE NMUKOCEKYHAHBIE MPOLECChHI.
JAns pelweHuss NoCTaBNeHHbIX 3anay
0O4eHb yao6HO MCNoNb30BaHUE OCUMNNO-
rpagos cepuu WaveRunner 6000, koTopuie
cnocobHel paboTtate B AuanasoHe 4acTtoT
ot 350 Mly no 2 My 1 MoryT o6ecneunTs
TOYHYIO UKCaUUIO CUrHana u ero rocne-

ro knacca — 2 M6 B CTaHOApTHO KOM-
nnektauum (pexum obbeguHeHus KaHa-
noB) u no 24 M6 — Habop onuuit.

Ha pueyHke nokasaH "¢gnarmaH” undpo-
BbIX 3aNoMUHaIoLLMX ocuunnorpados ce-
pun WaveRunner, mogens "WaveRunner
6100", a B Tabnuue npuBeaeHs OCHOB-
Hble TEXHUHECKUE XapaKTepuUCTUKKU BCEX
Monenemn.

Kowrcyneraumo no sonpocam unsmepu-
TEALHOV TEXHUKI MOXHO 10/1y4nTh M0 TeNe-
¢dony (095) 777-55-91 wu no E-mail:
<info®@prist.com>.



HoBOe NoKoNneHne MUHU-KOHTPpONNEepoOs

MuHU- ¥ MVKPOKOHTROANEPE! HAXOAST
LIMPOKOE MPUMEHEHVIE B NPOMBILLNEHHOC-
™ U Cenbckom Xxo3nlicTee, Bee Gonblue
v Gonbwe vcnoneayloTes B Gury. Takoe
PasHOOOPA3HOE MNPUMEHEHWE 3THX YCT-
POVICTB BHABMTaeT Ha NEPBLII NNaH BONPO-
Cbl, CBA3AHHBIE C NPOrPaMMVPOBAHVEM
KOHTPONNEPOB, NOCKONEKY X YCMELIHas
AanbHefwas 3KCNAYaTaLms BO MHOMOM 3a-
BUCUT OT NPOrpamMmHoro ofecnevenuvs.
MunHu-koHTponnepw Comat BoxX weeit-
uapckoi komnaruit Comat AG OTHOCSTCS
K HOBOMY MOKOAEHMIO NPOrPAMMUVDYEMBIX
KOHTPOANEPOB, OTAVMAIOWVIXCH TEM, HTO
NPOrPaMMUPOBaHVE MOET BLICTPAVIBAHW-
eM MOoCAEADBATENLHOCTY (PYHKUMOHAND-
HbIX GAOKOB. 3TO CYLLECTBEHHO ynpowaer
noaroToBky k pabore no cpaBHeruio
C KOHTPOAAEpamMu NPeapaylumx noKone-
HU. MogenbHbI1 PRA MUHU-KOHTPONNE-
poe Comat BoxX npvisegeH B Tabnuye.

ckoneky Comat BoxX noasonser sanomu-
Hat A0 127 GyHKUMOHANEHBIX 6A0KOB.

OH VMEET Yackl peanbHOro BPEeMeHn
€ TONHOCTBIO X004 He XyXe 1 € B CYTKU, NTO
JNaeT BO3MOXHOCTL yCTaHasN1eaTe ao 127
PasNMNHBIX BPEMEHHEIX VHTEPBANOB, KO-
TOPHIE NO3BONAINT PewWwaTh 3anaun C pe-
AfbHBIM BPEMEHEM.

CraHpapTHhie AVCKPETHLHE {(Toporo-
BB} BXOAB MOMYT NepenporpaMmmupo-
BATbCS KAK aHANOroBuie (NoTeHUWanbHLIE)
0—10 B, wro nossonset Comat BoxX koH-
Tponupoeate TEMINEPaTypy, YPOBEHL
VI CKOPOCTb NOTOKa ¥ Np., (PUNEM 3TH
NaHHBIE MOXHO NEPEenaBaTk Yepes MoAEM
Ha YOANeHHBLIN KOMNBIOTEP ANS AancHed-
wei o6padoTku. Hepes MoAeM, NOAKII0-
YEHHBI K TENePOHHOM NUHIK, TaKXe BO3~
MOXHO NPOrPaMMUPOBAHNE KOHTpoONne-
pa. ECTECTBEHHO, YTO ANS OrpaHvMeHus
AOCTYNA K KOHTROANEPY NTOCTOPOHHUX AL,

BMA, MUHU-KOHTPOANEPA C NOAKNIONEHHBIM
pesesbiM MOAYAEM ¥ BOSMOXHEIE Bapu-
AHTH BHELUHWX CBR3eH.

Hy 1 nakoHeu, MUHN-KOHTpoAnepH!
HOBOIO NOKOAIEHUS NErKO 06 BEAVHAINTCH
B ceTk (Ao 255 annapaToB) v NO3BOAKIOT
peWwaTe BECbMa CAOXHBE 3agauqn nog
ynpaefieHeM OQHOrC MEePCOHANBHOrD
KOMNBIOTEPA.

Kak yxe oTMeqanock, MUHW-KOHTPON-
neprl Comat BoxX MOXHO Nporpammupo-
BaTb, MCNONL3ys CbeMhyio XK naHene
¥ Knasuwy ynpaeneHus. OgHako 310 ro-
pa3ao ynobHee genath ¢ NOMoWwso Gec-
NAATHO (OCTABASEMON  NPOrPaMMbl
Quick 1.0Ha vmeeT NPOCTON Vi UHTYUTUB-
HO MOHATHBIN UHTEPdENC, NO3BONRET He
TOMBKD CO3AaBaTh, PEAAKTVIPOBATL 11 3a-
rpyxate B Comat BoxX nporpammbl,
HO ¥ HaOMIDQAaTE 3@ NPoLECCOM B peant-
HOM BPEMEH#,

Ha puc. 2 npvBegeH By wacTv amc-
nnes ¢ OKHOM nporpaMmen Quick Il

AF-10MR-A 110-230VAC 6 exoa08 AC 4 peneinbix BbIXOAA Ha none cneea BuAHA 4YacTe QYHKUMO-
6 exoaoe DC wnu - HanbHBIX GNoKOB, UCNONB3YEMBIX NPV CO-
-1 | 4 )
AF-10MR-D 24VDC aHanoroekIX penemheix Belxoaa afaHuv  ynpasnsoweit  nporpaMmel.
6 exopoe DC vnn A pUCYHOK (OKasbiBaeT npuMep po-
- 24V 4 TpeH: Bbi.
AF-10MY-GD 4VDC 2HENOTOBBIX WCTOpHELX BkixoRa PP rpaMMypOBaHus ona PeLIeHUs KOHKPeT-
AF-20MR-A 110-230VAC 12 exono0e AC 8 penerHblx BHIX0A0B HOW 334341 BKAIOHEHUS Vi BHIKIQYEHNS
12 exopoe DC unu N OCBELEHVA B noakeaae noma. K exoay 11
-20MR- 8 pene .
AF-20MR-D kit 2HanoroseIx R NOAKNIOMAETCH BXOAHON BKAKOYATENDb,
12 exofoe DC wn K BxOAY |12 — BBIXOOHOW BRAKNIOYATENL.
AF-20MT-GD | 24VDC 8 TpaHINCTOpHEIX BrixoAoe PNP Y
aHANIONOBHIX 'p? P oA K Bxogy 13 noakmoNaeTcs maruvk npu-
AF-MUL 110-230VAC Peuesoi Moayns cyTcTeva. Mpy HanVMuY YNpaensioLero
curHana Ha 3TOM BXxoae OCBELleHue
M B0 W Semch CommBuot Com Ok Wk Wy ) |
Heyo 2% e 8 e, % ph B o
Nen Oomm S Pam Leh Com G o Vet ’-
gL
[ T -

1

Puc. 1

Puc. 2

MuHV-KOHTPOANEPE HOBOrO MoKone-
HUSA UMEIOT CbeMHYI0 XKK naHenb, 1enonb-
3y KOTOPYIO, MOXHO ONEPaTUBHO Penak-
TUPOBATL YNPABARIOWYI) NPOrPamMMy.
Mo zaBepeHt NPorpaMMUpPoOBaHUAa Na-
HENb MOXHO NErkO CHATL 1 3aMEHUTL 3a-
WHTHOV KPBILLKOI, YTO UICKNIONAET BMe-
WaTenLCTEO NOCTOPOHHUX Ny B padoTy
KOHTPONnEpa. Mporpammuposarue
Comat BoxX npovissoguTcs ¢ UGNonL30-
BaHyeM NPUMEPHO 20 QYHKUMOHANBHEIX
6noKOB, BKNONAIOLLMX B cefa noruyeckue,
BPEMEHHBIE, aHANOMOBLIE Vi NP, hyHKLUUU.
ObbeauHEHME 3TUX NPOCTBIX 1 NMOHATHBIX
YHKLUVIV N103BONSET CO3AABATE A0BOALHO
CAOXKHBIE YNPaBASIOWWE NPOrPaMMel, No-

NPeAycMOTPEHO yCTaHOBREeHVe Lwppo-
BOro napons.

MNpy HaNVHKUKM AONOITHUTENBHOIO peye-
Boro mogyns AF-MUL B ynpasnawowme
OPOrpamMmMel MOXHO BBOAUTE (PyHKLUUU,
Tpebyolwme TenedoHHOro Habopa v ro-
nocosoro ynpaenenus. Comat BoxX nput
3TOM MOXET NPUHUMATE WA TPAHCHUPO-
BaTb CUrHANL TPESOM 1NY YBEAOMNEHUS
KakK yepes onoNHUTENbHBIE MNPOMKOroBO-
pyuTen, Tak v Hepes TeneoHHYIO CETb.
3710 OTKPLIBAET HOBLIE BO3MOXHOCTV Ans
ynpaenexnus npoueccamu. PeueBoit mo-
AyNb NO3a0AAET 3anuciBaTe a0 98 6nok-
coOBLEeHt OBLIEeR OAUTENEHOCTLIO A0
16 MyH. Ha puc. 1 nokasaHbl BHELWHwi

BrAO4eHo. Mpy NponagaHvy curHana oc-
BEWEHNE BLIKIIQYUTCH ¢ HEKOTOPOIt 3a-
AEPXKOK, KOTOPYIO YCTAHABNMBAET NOAbL-
3opavene ANA GyHKUMOHanNbHOrO 6noka
"a3anepxka Ha BuikAloueHve” B2 (B paHHOM
npumepe — 1 mMuHyTa), Cosaanve ToM
yopaensiowert nporpammel 8 Quick 1, ee
nonHoe TecTuposanue (¢ Comat BoxX
vnu Ge3 Hero) v 3arpyska B KOHTpONAEpP
NPOVCXOAAT OYKBANBHO 32 CHUTAHHLIE
MVHYTHI.

MoapotHyio uHGOPMaUMIo N0 MUHA-
KOHTPOANEPAM HOBOT O NOKLNEHUA MOXHO
NONYYWTE Ha calite www.turck.ru.

Penaxrop — B. Crenaros
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