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NOTEPES - 2001 |

B npeapiayiem Homepe 6611 ony6nMKoBaH CnMcok qmal
TEenen xypHana, crasinx obnagarensMmm N0TOB Hallen Tpa-
AVLUMOHHOM noTepen. Hafo OTMETUTL, YTO JIOTepes Mo UTo-
ram nepeoro nonyrogusi 2001 roga “packnaana” Belvrpbil
no 3aMeTHO 6osnblieMy Yucny obnacrein, kpaes U pec
nmK cTpaHsl. Matebaecar notos nonanu B 32 cybbekra Poc;
cuum (B Npeablayiuen notepee — B 28) 1, Kpome T10ro, B Ye-
Tolpe 3apybexHble cTpaHbl (YkpawHa, Kuprudus, Kasax-
ctaH, AsepbainaxaH). B npeablayiumx norepesix cyasba 6ol
na HebnaroCKIOHHA K MOCKBMYAM, COCTaBfSIIOLLUMM, Haf
CcKasaTb, 3aMETHbLIN NPOLUEHT YuTatenen xypHana. B nore|

- e
Baniowa apyLvaer npegcegarenio Xiopyu KoHaepr
C Ha3BaHWeM Jiora.

pee No UToram BTOPOro Noslyroans NPoLIoro roga, Hanpu
Mep, UM BoOOLlE He AOCTanoChb HUW OAHOrO BLIUFPLILA
Ha 370t pa3 nm noeesno 6onbLie.

Npeacenarenem 06LIECTBEHHOrO XKOpPW 3TON /10TE-

Ha cTpaHuuax xypHana ny6nnkylTcs ero cTaTtbu ¢ onm
CaHWeM KOHCTPYKLUWIA, KOTOPbIE BbI3bIBADT HEU3MEH

Xropu 3aseprumno pabory (cneaa Hanpaao): B. Ho-
cos, []. Copporos, [l. Puinos u KO. BuHorpasos.

HblA MHTEpecC y yntatenein. PyHKUNN cekpeTaps )K!Opll
661N lOBEPEHDBI HUTATENIO XypHana, npanopwmky Imum
Tpuo UBaHoBuYy PbinoBy. A yneHamum xtopu 6uinn asTop
XypHana, 3acnyxeHHbii naobpertatens PP Bnagumup
Hukonaeesn4y HOCOB 1 MONOAON YuTaTENb, CTYAEHT pa-
ANOTEXHUHECKOro TexHukyma leHuc Onerosuyd Codpo-

HOB.



} PALMO3NEKTPOHMKA

HA MAKC-2001

Mbi npoaonxaem pacckas 06 aBraLmMoH-
HbIX  PaaVo3SIEKTPOHHEIX CUCTeMaX, npea-
cTaBneHHbix Ha asuacanoHe MAKC-2001.
BreapeHvie GOPTOBbIX 3NEKTPOHHBLIX CUC-
Tem yrnpaenenusi (3a pybexom Takyio TEXHO-
norvio HaswisaioT “fly by wire” — nonert no
NpOoBO/aM) He TOJNILKO NoBbicuno Gesonac-
HOCTL NOMETa, HO 1 NO3BONNIIO AOCTUb He-
BO3MOXHOI0. Hanpumep, camoneTbi-HeBu-
[VIMKU, NMOCTPOEHHBIE C HapYLLIEHWEM BCEX
3aKOHOB a3pOaMHaMUKK, AepXarcs B BO3-
ayxe ToNbko 6Gnaropapsi KOMMbIOTEPHOMY
yrpaBneHunio,  KOMMEHCUpyioLLeMy  1X
AVHAMUNECKYIO HEYCTOMMUBOCTD.

ELLle 0aHa BO3MOXHOCTb NOAOGHBIX CUC-
TEM MCMOMb30BaHa B HOBEMLWLMX y4eBHO-
TPEHUPOBOYHLIX ~ camonetax  MUIT-AT
n AK-130. B 3aBucvmMocCTu OT npearoner-
HbLIX PerynMpoBOK TakOW CaMOJIET Croco-
6eH BecTu cebsi B BO3ayxe Kak nerkuii nu-
NIOTAXHLIN UNU KaK TSHXeNbi TPaHCNopT-
Hbll1. Hennoxoe pononHeHve K Toxe npea-
CTaBfieHbIM HA CAJ/IOHE Ha3eMHbLIM TpeHa-
Xepam — MO CylUeCTBY, YBENUYEHHbLIM
M YCOBEPLUIEHCTBOBAHHLIM BEPCUAM KOM-
NbIOTEPHBLIX UFP, MO3BONSIOLMM, NO YT-
BEPXIAEHUIO CNeLvanucTos, UMUTVPOBATbL
10 85 % ¢akTopoB peasbHOro noneTa.

Bonblure n3ameHeHUsi KOCHYNIMCb U Npu-
6opHoi1 pockm B kabuHe camonera. [lecsT-
kv wkan n uudepbnaro, 0AHOBPEMEHHO
cneauTb 3a KOTOPLIMU JIETHYMK CriocobeH
AVLLb HA npeaene CBOVX BO3MOXHOCTEW,
3aMEeHUY HECKOMNBKVMU XUOKOKPUCTANTN-
YecKUMU UNKU MNa3MeHHbBIMU MHIVKATOP-
HbIMU MaHENsIMU, Ha KOTOpbIE BbLIBOAATCHA
CUHTE3MPOBAHHLIE U30OpaXeHNs TOJbKO
npu6GOpPOB, HEOGXOAVIMBbIX 1711 BLINOMIHEHUS
Tekylero maHespa. CnexeHve 3a Bcemu
OPYTVMU MNapameTpamn — aBTomaruyec-
koe. B cny4ae npubnmkeHusi K Kputuyec-
KUM 3HAYEHUSAM NIETYUKY NOJaeTCs CUrHa.

YacTo MHAVKATOPHYIO naHent obwean-
HSIIOT C NyNLTOM yrpaeneHus. Takoe yCT-
POICTBO — MOLLHbI/ KOMMNBIOTEP C NPOLIEC-
COpPOM, 3KBMBaIEHTHLIM Perttium.

A BOT NOKa3aHHbI CieBa BHU3Y Ha BTO-
poit cTpaHuLe 06noXkM NyNsT yrpasneHns
M VHAVKAUMM yCTaHaBiuBaloT Ha 6opry
3HAMEHUTBLIX aBUALMOHHBIX KOMIIEKCOB
panuonokaumoHHoro posopa A-50. Pa6o-
TAOLWMIA 32 TAKUM MyNILTOM ONeparop cre-
QUT 3a BO3AyLUHOM 06CTaHOBKO B 30He pa-
JUYCOM B HECKOJIbKO COTEH KWIOMETPOB,
a Npu HeoBXoAVMOCTU MOXET B35iTb Ha Ce-
651 ynpasneHve HaxoasLLMMKUCA Tam NeTa-
TenbHLIMM ~ annaparamu. AHanornyHble
nynsTol  NNaHMpyeTcs  yCTaHaBvBaTb
1 B HA3EMHbIX AVCNEeTYepPCKMX NMyHKTax yn-
pasneHVsi BO3AYLLUHLIM ABUDKEHVIEM.

CeroaHa BCe netatesbHble annaparb,
3a UCKNIOYEHVEM, MOXany, AensrannaHos,
060pyayioT HaeurauvoHHsIMK PFIC. 3TO nos-
BOSIAET B CJIOXHbIX METEOYC/IOBUSAX HE TOSLKO
BUAETL HA3EMHbIE OPUEHTUPLI, HO U CBOE-
BPEMEHHO OBHapyXvBaTb rpo3oBbie (POH-
Thl, U36eraTh CTONKHOBEHWI C NprBnvKaio-
LWMMIKCS camoneTamu. A rno OCTPOKOHE HbI-
MU HOCOBbIMU OBTekaresiMum nctpeburenein
repexsaTyukoB CKPLIBAIOTCSt aHTeHHbl PIIC,
GOPMUPYIOLLIME HECKONbKO HE3aBUCKMbIX
paguonyyeli U ¢ OrpOMHOI CKOPOCTLIO Nepe-

Hawano cm. 8 “Paguno”, 2001, Ne 10

MeLLaloLLme UX B NpocTpaHcTee. B pesynira-
Te uctpebuTent rosyyaeT crocobHOCTL Of-
HOBpPEMEHHO arakoBaTb HECKOMbKO Lenew,
He Tepsa 13 BUAA AECATKA IPYrUX.

CoBpeMeHHbie camoneTs cHabxaioT
1 cpeacTBamu 3aLLUTEl OT PAANONOKALIMOH-
HOro obHapyxexusi. OHO U3 HUX — CTaH-
WSt MOMEX, MHOFOMy4eBasi aHTeHHa KOTO-
poit, nzobpaxeHHasn crpasa BHU3Yy Ha BTO-
poii cTpaHuLe 06noXku, cnocobHa Hanpa-
BUTL BCIO BHEPrui0 CBOEro repeaaryvka
B 3a1aHHOM Hanpasnenuu, ocnennss PIC ||
npotueHuka. OBparvTe BHUMaHUe Ha MHO- |
rOCTNOMHYIO LLIAPOBUAHYIO AETaNb B BEPXHENA |
yactm obrtekartensi. 310 AUBNEKTPUYecKkas
NH3a, POKyCUpYIoLLas nyy.

Kpome "HacTosALLmx” CamOneTos, Ha cano-
He BbUM NpeacTaBneHbl AVCTaHUMOHHO M-
JIOTVPYEMHE NeTaTeNbHLIe annapars, Mo cy-
LECTBY, — YCOBEpPLLEHCTBOBAHHbIE Paavo-
yrpassnsiemMble netaiolye moaesm. X ocHoB-
Has 3a7a4a BO BPEMsi BOEHHbIX AEMCTBUIN —
TeneBuauoHHoe ( B Tom uucne B Hdpakpac-
HOM AvanasoHe) HabnoaeHve 3a nonem 6on
1 06bEKTaMK B Thily MPOTUBHUKA. BruinonHme
337aHMe, pasgeaqvkK aBTOMaTuHecku BO3- |
BpalLLaeTcsi K MECTY CTapTa U1, 3arylive ABu-
rarenb, CryckaeTcs Ha napauiore. {

Takas aHTEeHHa CKPbIBAaeTCs 332 HOCOBbLIM
ob6TeKarenem coBpemMeHHOro ucTtpeburens.

MonobHble annaparbl C YCrexoM MOoryt
VCNONb30BaTLCH Y B MUPHOW OBCTaHOBKE.
Ha3BaHuve ogHOro 13 HUX, NoKas3aHHOro Ha |
BTOpOW cTpaHuLe obnoxkn, MPAHT — pac-
wmdposbiBaeTcs kak “TpaxaaHcku ABua-
LWoHHLIM Habrmioaarens TeneBU3VOHHDIN™.
Ero 3anyckaioT CO CrieuvanbHOM pamnbl, Yc-
TAHOBNEHHON Ha Kpbilie asTomobuna YA3,
a.caguTCsl OH Kak OBLINHO, NO-CaMOSIETHOMY.
TpAHT HeceT TeneBu3UOHHYIO Kamepy 1 MO-
XeT AePXaTbCs B BO3AyXe HECKOJIbKO HacoB,
yOasnssick OT NYHKTA yNpassieHns Ha LEeCATKU
KUNOMETPOB. [NpUMEHATL ero MOXHO Afist
0BHapYXeHUs1 NIECHbIX MOXapoB, CneXeHus
3a Tpaccamu J13I, HedTe- 1 rasonpoBOAOB.
Takoit annapar He3ameHUM AN OpraHn3a- |
LM PEropTaxei 0 CNOPTVBHBLIX COPEBHOBA-
HUSIX U IPYTX MACCOBbIX MEPOMPUSITUSIX.

MHoroe u3 npeacTaBneHHoro Ha cano-
He He yaeTcs, K COXaNeHUIo, AaXe ynoms-
HyTb B pamKax kpartkoro o63opa. Bul cmo-
XeTe yBUAETb BCe camu, NOCeTUB oYepen- |
Hoit MAKC B 2003 1. ]

NO3APABJIFEM
KONNEry!

B HosiBpe ucrnonHsietcst 85 net ogHoOMy
13 cTapeninx paboTHUKOB peaakumm Xyp-
Hana "Paguo” — AnekcaHgpy JIeoHTbeBu4Y

| Mcrucnasckomy. B okta6pe 1955 ropa oH

npuyLLIEN B PEAaKLMIO, UMEs YXe 3a nneya-
MU ONbIT paboTsl B NEPUOAVHECKON Nneyaru.
KoHeL, MATUaeCATLIX U Hauao wecTuaecs-
ThiX roA0B — NEepUoa pacuseTa paguosnio-
6uTenscrea B cTpaHe. Ouepku 1 cTatbu pe-
paktopa no o6LLIecTBeHHO-MacCcoBON pa-
6ote (6bna KOrga-To Takasi [OMKHOCTb)
A. MCTUCNaBCcKoro, HECOMHEHHO, BHeCnu
CBOW BKNaA, B 3TOT NpOLECC.

XypHamCT He Tonbko No npodeccum,
HO 1 Npu3eaHuio, Anekcanap fleoHTbesny
npoaoXan e3auTb B KOMaHgupoBKU MO
CTpaHe 1 BbICTYNaTb C aBTOPCKUMM Matepu-
anamm 1 nocne Toro, kak B 1966 ropy cran

| "HauanbHUKoMm wraba” pegakumm — ee oT-

BETCTBEHHBLIM cekpeTapem. Buicokuii npo-
deccroHanu3m, TBOPYECKoe OTHOLLeHue
K paboTe B COYETaHUM C BLICOKOI UCTIONHU-
TENLCKOW AUCUMNINHON (peakoe, yBbl, Ka-
4EeCTBO B Hallie Bpems) Mo3sosiuam emy B KO-
POTKUiA CPOK BLIBECTU NPOLIECCHI MOArOTOB-
KU U BBINYCKA XypHana Ha HOBbIN YPOBEHb.
Bpewms 6epeT ceoe, B 1995 rogy Anek-

| caHgpy JleoHTLEBUYY MPULLINIOCE OCTaBUTL
! nocT oTBETCTBEHHOrO cekperapsi. Ho v ce-

rOAHA ero OnbiT MTEParypHOro peaakTun-
POBaHUsi NMOMOra€eT BbIMyCKaTh XypHaJL.
Konnektus peaakuum xenaet “JIeoHTu-
qy” (TaK MPUBLIKIM Mbl Ha3bIBaTb €ro MeX-
Ay co6oi) 300pOBLS, PaAOCTeN B Xu3Hu!
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BUAECTEXHUKA

K 70-JIETUIKO OTEYECTBEHHOIO TB BELLJAHUS

KOrgA nodBuUJinCb NEPBbDLIE
OTEYECTBEHHbIE

TENEBU3O0PbI?

J1. JIEUTEC, r. Mocksa

Euwge B 20-e rogsl Teneps yxe rnpoLusioro CToneTus y Hac B cTpaHe bbi-
M paguosobureny, 3aHUMaBLINECS KOHCTPYNPOBaHNEM MPUEeMHbIX Te-
JIEBU3NOHHBIX YCTpoHCT8. OAHaKo TesieBU30pbl, KaK TaKoBble, INosiBu-
JIMChb y HAC Ha LWEeCTb-CeMb JIET M03Xe Havana perynsipHoro BeLjaHusl.
Yem 370 OOBSICHSIETCS, M paccKka3aHo B NOMeLaeMoM 34eCb marepmarne.

Havano ore4weCrseHHOro Tenesns3u-
OHHOro BellaHna oTHOCAT K 1 okTabps
1931 r., korga n3 MockoBCKOro paguo-
BellaTtesibHOr0O TexXHUYeckoro yana
(MPTY), kotophii Haxoauncs s6n3un
KpacHon nnowaawn (Hukonbckaqa yn.,
n. 7), Ha4Yann perynsapHo nposBoaunTb
onbiTHLIE nepeaayn. BewaHne npouc-
XOANNO MO ONTUKO-MexaHN4eCKon Cnc-
1eme B ctanpapte 30 cTpok/12,5 kan-
pa B cexkyHay B dopmate 4:3 n € nono-
con yactor 7500 I'y. Mepepawouias an-
napaitypa oia atoro 6oina paspaborta-
Ha B nabopartopum TenesuzeHna Bee-
COW3HOI0 3JIeKTPOTEeXHUYEeCKOro WH-
ctutyta, pykosoaumon [. B. Liimako-
BbiM. Beaoyuim paspaboTimkom ycT-
PONCTB OMNTUKO-MEXaHN4eCKOn pa3-
BepT1ky 6bin B. U. ApxaHrenbCckui.

3HauuTenbHbIN BKNan, B paspaborky
1NPUEMHBIX TENEBU3NOHHbIX YCTPOWCTB
BHecnn paavonobutenn. Euwe no Ha-
yana OTEe4YeCTBEHHOro BeLlaHWA OHU
KOHCTPYVpOBanu X [U19 npuemMa 3apy-
OexHbIX CcraHumn. Tak, MOCKBMNYMN
H. A. Bawnky3o0s, B. 6. Bocipsakos
n J1. B. KybapkuH, Bnocneactsnm cras-
wme N3BECTHLIMY yHeHbIMU 1 cneuva-
UCTaMun Nno paavnoTexHuke, Briepsble
nenoirany paspaboraHHyo UMW KOHCT-
pykumio ¢ aunckom Hunkosa [1-—3]
B HOYb C 1-ro Ha 2 anpena 1931 r.: oHn
cMorpeny mynbtdunom “Mukkn-Ma-
yc”, npuHumaa Ha sonHe 1635 M He-
Meukylw craHumio B Kenurceyrepxay-
3eHe (non BepnuvHom). 3acnyxwvsael
ynomMmunHaHus mockeuu H. A. CypmeHos,
KOHCTPYKUMA [4] koToporo 6bina oueHb
ronynapHa cpean paavonodurenein.

Ocobo cnepyer OoTMETUTL JIEHUH-
rpagua A. 9. bpentbaprta (cMm. ¢doTo),
KOTopbIV pa3dpaboTtan AeweByo Maso-
rabaputHyo KOHCTpykumio “B-27 [5],
CTaBWYIO EAVHCTBEHHBIM mobuTtenb-

Ans yyactus B norepee Hano
cobpars obble NsATh N3
LeCTH KyroHOB NMosyroams.

CKUM NMPUEMHBIM TeNEeBN3NOHHbLIM YCT-
PONCTBOM, BBINYCKaBLUMMCSH CEpPUNHO.
3710 6b1N10 Havanom 6onbLIo-
ro TBOPYECKOro nymm
A. 5. Bpentbapta (1901
1986): oH CcTan KpPyrHbM
crieyannucioMm rno Tenesun-
LEeHVIO 1 paanonokaumm, as-
TOPOM yuebBHUKOB W KHWI,
rnepBbIM MaBHbIM NHXEHe-
poM OnbITHOroO NeHuHrpaa-
CKOro TeneueHTpa.

Ponb n ysactne paamono-
6urenei B cO34aHVN NEPBbIX
NpUeMHbIX TeNeBU3NOHHBIX
yCTPOMCTB TPYAHO rnepeote-
HUTb, €C/n y4eCTb, 4TO pa-
AVONpoMbILLIIEHHOCTL B 30-e
roabl  O4eHb  MeJ1IeHHO
n ¢ 6GonbwKM Ono3faHnemM
HayYana marotaeBnveaTtb Ma-
NbIMU  OTMBITHBIMK  NAPTUAMN
Takme yCTpoucTBa un feranm
ana renenodutenein. C npu-
3bIBOM K PaayiornpoOMbiLLIeH-
HocTm yxe B 1936 1. [6] obpa-
Tvnca  B. I. Bonokoscknia,
AVNPEKTOP TOJIbKO 4HTO CO-
3paHHoro B JleHuHrpape
Bcecow3Horo Hay4HO-uC-
crnenoBarenbCckoro MHCTUTY-
Ta TenesnaeHnsa (BHUAT):
... OpraHn3oBath BbiNyCkK pa-
avosasonamn Gornbuion ce-
pUM JleleBbiX TeNeBn3opoB
Ha 30 CTpok (CncTeMbl WHX.
Bpentbapia v ap.) n Bonbworo wmcna
neranein ana tenemoburenen”.

N Takoe HenpurngaHoe ronoxeHue
B paavornpoMbiLINIEHHOCTH OblNIO K KOH-
yy 1935 r, 1. e. cnycta uertbipe roga
nocrie Havana perynspHoro refnesn3n-
OHHOr O BeuaHus. Noatomy B rofbl me-
XaHMYEeCKOoro TeneseLlaHns 3puTensamm
6biI B OCHOBHOM paaviomobutenn, nx
cembu 1 coceau.

OaHVM M3 NEepPBbIX 01e4eCTBEHHbIX
NPUEMHbIX TeJIeBU3NOHHbBIX YCTPOWCTB
MNPOMBILINIEHHONO M3roTOBNIEHNSA CHK-
TaoT "Tenesnsop A8 uHAMBMAYabHO~
ro nonb3oBaHua” pas3paboTkn NEHUH-
Tpagackoro 3asofna mMm. KomumHtepHa,
KkoTOpbIn Bbinyckanu B 1932 - [7]. Ce-
pyHOEe W3roToBNEHnEe Tenesn3opa
"B-2" Ha TOM e 3aBoje HayanocCb
nvwb B Havane 1936 r. [8].

Cnepnyet 3ameTnib, 4io “Tenesmnsop
NS HOAVBUAYaNbHOMO NoJsib3oBaHuna”,
ycipouncteo "B-27 un mobutenbckue
KOHCTPYKUMWN AN npuema TenesBun3n-

OHHbIX MpOrpamMm MMeHoBaNn Tenesn-
30pamu, XOTa OHU dakTU4Heckn npea-
cTaenanm cobon npucTaeBky K pagvo-
npuemMHukam. [lMpudem ana npuema
3BYKOBOIO COMpOBOXAEHUSA Tenesmsu-
OHHOW rporpamMmmMbl Heobxoanmo 6bino
MMeTb BTOPON paanonpuemMHuk, pabo-
TawLWWn Ha ApYyron BOJIHE.

Ha puc. 1 npeacrasneHa npyvHUW-
nuanbHas cxema yctpownctea "b-27.
Pa3mepbl n3aobpaxeHns B yCTpoNCTBe
Obinn 16x12 MM (C  NUMH30M
32x24 mm) npu anamertpe aucka Hun-
koBa 190 mm.

MpuctaBka cocTosifia U3 HEOHOBOW
namMnbl 1, reHepartopa 4actoTbl CTPON-
Homn passeptkn 375 Iy (30x12,5), co-
6panHoro Ha Tpuope CO-118 no pere-
HepaTMBHON Cxeme C napannefbHbiM
nuTaHMeM, Beayllero 1 CUHXPOHU3N-
PYIOLLLEr0 MOTOPOB C AMCKOM Hurkoea,

A. f1. Bpeur6apr.

HacaXeHHbIM Ha o0LULyt0 OCb UX POTO-
poB. CUHXPOHU3VPYIOLLVM CRYXWI pe-
akTUBHbIN MOTOpP, M3BECTHLIN TOrpa
noa Has3eaHmeMm koneca Jlakypa wnv
doHnyeckoro koneca. leHepartopom
yrpaensanu CUHXPOHU3VPYIOLLE VM-
nynbChl, NnepepasaemMbie B TeNeBU3n-
OHHOM CurHane Tenenepenartinkom
(kamepon) B MPTY. Curtan ¢ reHepa-
ropa noctynan Ha obmoTkn 2 korneca
Nakypa, 4to 1 obecneunsano BO Bpe-
MSA nepefaun CUHXpPOHHOE U cuHpas-
HOe BpauleHne ANCKoB Hurnkosa npu-
ctaBku 1 Tenenepeparyvka MPTY. UH-
TepecHO 3aMeTuTb, H4TO BHa4vane rnpu-
MEHAIM B OCHOBHOM BepTUKaJibHYIO
passBepiky n3obpaxeHus n nuwb ro-
TOM MOJSTHOCTbIO NepeLun Ha FopPU30H-
TanbHYIO.

Jlnga noAKMoOYeHWs NpucTaBky K JTiO-
6oMy paanonpremMHuKy Ksanmpuuvpo-
BaHHble paguonduTenn nposoaAvIv
npoctenwne popabotkn. HeoHoByio
namny npucTaBky BKIKOYaA/IM B aHOM-
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Puc. 1

HYIO LLleNb BBIXOAHOW Namnsl paanonpu-
€MHMKa BMEeCTO NepBUYHON OBMOTKM
BbLIXOAHOro TpaHcdopmaropa, Kak rno-
Kas3aHo Ha puc. 2, rae 1 BbIXOAHAsA
namna pagvonpuemMHuka; 2 — ruesga

L €4

Puc. 2 A

NAW 3aXUMbl A5 NOAKIIOHEHUSA Tene-
BU3VMOHHOI0 NPUEMHOro YCTpOMCcTBa
(anCTaBKM) 3 — BolKHO4aTENDL; 4 —
BbLIXOAHON TpaHcdopMartop; 5 — AnHa-
MUYECKAsi rOfIOBKA.

Takass mMmoaepHmsaums nossonsina
NCNOJfIb30BaTL PAAUNONPUEMHUK NN
TONBKO AN NpUema paavoseniaresib-
HBIX NPOrpamMMm, VAn TONBLKO ANs Npu-
emMa TENEeBN3NOHHOIO N306paxeHuns.

VIMEHHO nNOTOMy, 4TO NpuUcTaska
“B-2" 6bina o4eHb NPOCTa, OHa 1 6bina
BbIBpaHa U3 MHOrVX Apyrux nobutens-
CKUX KOHCTPYKUUIA AiNsi CEPUNHONO Npo-
MBILLAIEHHOTO NPOW3-
BoAcTBa. BhbICOKYIO

OLEHKY €i1 fian usse-
CTHbI yyeHbI B 06-
nacTm TenesBunaeHus
A M. Xandun  [9]:
"3 Bcex Tenesuso-
poOB, KOTOpble Gbinn
BbIlNyU€Hbl 33 roasl
CyLI€CTBOBAHUA Me-
xaHuyeckoro TB Be-
LaHVsi,  TeneBnsop
"Bb-2" okazanca ca-
MbIM  YAQYHBIM  He
ToNbko y Hac B Coto-
3e, HO n, noxanyw,
3a rpaxuuen. Bo scs-
KOM chy4ae, HU4ero
CTOSb NpoCTOoro
N KOMMNAKTHOrO He
ObIN0 HU pa3y CKOH-
CTPpyVpOBaHO".

OaHako noaKn-
yeHne NPUCTaBKU
K 06biMHOMY pagno-
NPUEMHUKY  MOrNo
obecneunts yaosne-
TBOpUTENLHOE Kauye-
cTBO un306paxeHus

TONBLKO NMpW KpynHeix npanax [10], Tak
Kak AfAs NOJIHOW peannsauvmn BO3MOX-
HOro KavecrtsBa No 4eTKoCTU CrneaosBa-
JI0 pacwmpuUTb MoOsIOCy MpPONyCcKaHns
paguonpuemHuka Ao 7500 fu. 370
MOMAM CcAenatb, KOHEYHO, TONbKO
onbiTHBIE paanonbuTenu.

B coBpE€MEHHOM MNOHVMaHNn Tene-
BM30p B 3MN0XYy MEXaHNYECKOro Tesie-
BUAEHUA nomkeH 6bin copepxars ABa
paauonpruemMHVKa, OAUH N3 KOTOPbIX
npeaHasHaqancs Ans npuema n306-
paxeHusi 1 UMen Harpyskon HeOHO-
BYIO Nnamny TeneBU3nOHHOro npuem-
HOro ycTpomcTsa (npucTasku), a BTO-
poVi — Ha Apyrov BOsiHE AN Npuema
3BYKOBOro cornposoxpenus. Paspa-
60TKa cneuvansHOro pagnonpuemMHn-
Ka Ans NpuemMa TONbKO TENEBU3NOH-
HOro curHana, a Tem 6onee eue
N curHana 3ByKOBOro CONpOBOXAE-
HUS, cuMTanacb TOrAa HeonpasAaH-
HOW un3-za mMusepHoro ob6bema
(30+30 MrH) BewlaHusa (exenHeBHO
¢ 00 4 0o 00 4 30 MuH 1 ¢ 00 4 30 MuH
0o 14 00 MyH pasHeiMX paaUNOCTaH-
LuMsSIMN NepsBbie TpU Mecsua, NoToM
ABa pasa B NATb AHEN U AULb B NO-
crnegHue roasl — exeaHeBHo). IMeH-

HO NO3TOMY TENEBU3OPHI 4118 Npuema
MEXaHNYECKOro TeNEBUAEHUNA He pas-
pabarbiBanu, a N3roTasnneann TOJb-
KO MpPUCTaBkU K paanonpuemMHUuKy.
Mpuyem B TedeHne BCex ner GyHKuu-
OHUPOBAHUSA MEXAHUYECKOro Tenesu-
AEeHUS1 NPOrpaMMbl HacTO COMPOBOX-
[Aann nokaszomM NOSACHUTESIbHbIX TUT-
pOB, Kak B HEMOM kuHO. [lenann 3t0
ONs TeX Tenesputenein, KoTopbie He
MMEsN BTOPOro paanornpuemMHuka.
Mo 3TOM Xe NPUYUHE ONS MOCKBUYEN
(c 1937 r.) 3BYKOBYIO NMpOrpaMmmy Te-
nesnaeHnsa aybnmposanu nNo ropopa-
CKOW TPaHCNALVOHHOW CeTn.

Tunoson Habop NPUEMHOI0 YCTPOM-
CTBa MOCKOBCKOrO TENEe3puTesisi NoKa-
3aH Ha puc. 3. OH cocToss N3 pano-
npUeMHUKa (BHN3y Ha pUCYHKE), Tene-
BU3MOHHOW Npuctasku (A. 9. Bpenr-
6apTa) U rpoMKoroBoputens (penpo-
AyKTopa), BKAKYaAeMoro B TpaHcnsaun-
OHHYIO ceTb. MNonHbIN KoMnnekt o6opy-
[0BaHUSA, 9KBUBANEHTHLIN N0 QyHKLMN-
M TENeBn3opy, ansa moboro renespu-
Tens CTpadbl CoaepXxan euwe u pagno-
I"IpMeMHMK 3ByKa.

Mepsas onbitHas naptus (20 wryk)
TeneBusopos BPK (abbpesuatypa
BCeCcOl3HOro pagvokoMUTETa) KOH-
COJIbHOI KOHCTPYKLMN C 3KpaHOM pas-
mepamu 130x175 mm Gbina paspabo-
TaHa v BoinyuieHa auus B 1937
1938 rr. BHUWToMm ons npuema npo-
rpamm OnbiTHOIO NIEHUHIPaACKOro Te-
neueHTpa, paborasliero 8 craHaaprTe
3NEKTPOHHOr O TENEeBNAEHUS
(240 cTpokK, 25 KkagpoB B CEKyHAy, Mo-
cTpoyHasi passeptka) [11]. masHble
paszpaboTuunkmn Tenesunsopa —
A. A. PacnnetunH n B. K. KEHUICOH.
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BUAEOTEXHUKA

E-mail: tv@paguo.ru
Ten. 208-83-05

CBUC ®UPMDbI PHILIPS

MUKPOCXEMA TDA9321H

b. XOXJ10B, RoKkTOp TexH. Hayk, r. Mockea

CrpykTypHas cxema Gnoka ¢pwunbTpoB
Y KOMMYTaTOPOB MUKPOCXEMbI NPeacTaB-
neHa Ha puc. 4. B ocHOBHblE GYHKUMM
6noka BxoAsT BLIGOP BXOAHBLIX CUMHANOB
(NUTB, Y/C), kanubpoeka ¢unbTpos, 06-

Bbi6opa MoxeT GbiTh NPOBEPEH Mo BbIXOA-
HomMy cratycHomy 6uty YC umdposoin win-
Hbl (pervictp 02, 6ur D4). MNpu sbiGope
NuTB 6ur YC = 0, a npu ebibope S-VHS
6ut YC=1.

BK/IOYEHUM MUKPOCXEMbI A1 CurHana
SECAM v yepHO-6enbix CUrHanos BLIBO-
abl—exoap! 28, 29 He 3a4eCTRYIOT, a UC-
nonb3yioT curHane NUTB unnY/C (paspa-
6OTHYMKN MUKPOCXEMbI CHUTAIOT HEBO3-
MOXHbIM MpuMeHeHve rpebenyaroro
dunsrpa ans curHana SECAM).

B pexume AUTO COMB (6urti ECMB
v DEC3 ycraHaenveaior B 1) BxogHOWM ce-
JIEKTOP aBTOMATUHECKU BbIOVPAET peXxuvm
Y/C, ecnu Ha Bxopax C npwcyrcreyer
BCrMbILWKa ¢ 6onbLIO aMnvTyaoi (BLIBOAL!
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Puc. 4

paboTka LBETOBOIro U SIPKOCTHOrO CUrHa-
NOB, CTPOK xannepa curHana Y cUCTeMbl
PAL-plus, BbiGop curHanoe (Y, U, V)ayn
n(R, G, B/Y, U, V)ueu-

BxopHoM koMMyTaTOp UMEET TPU BXO-
na MNuUTB (BbiBOAbI 14, 16 1 18 Mukpocxe-
mMbt) 1 gBe rpynnel Bxoaoe Y/C (Bbisoas 20,
21 v 23, 24), koTopbie BLIOMpaloT No umd-
poeot wuHe 6uramn DEC3—DECO (pe-
rucTp 08, 6urbl D3—DO0). Bxogp! Y/C MOX-
HO MCMONb30BaTb KaK AOMOMHUTENbHBLIE
Bxoabl MUTB. CnyxebHbie Bxoab AV1
n AV2 (BbiBoabl 15 1 17) npuMeruMbl ans
onpepenerus ypoehsi (0 nnu 3 B) Ha Hux,
T. €. ANS onpeneneHvsi craryca BbiBoga 8
pa3vema SCART. Craryc 311X BXOA0B C4u-
ToiBalOT No 6uram S1A, S1B u S2A, S2B
uvdposoit wukbl (pervctp 02, 6ursl D1,
DO v D3, D2 coOTBETCTBEHHO).

s asromarnieckoro pexuma Y/C (S-
VHS), kotopuiti Bknovaercs 6urom DEC3
uvdpoBol WuHbl (peructp 08, 6utr D3)
Mnpv ero ycraHoeke B 1, BXOpHO cenekrop
aBTOMaTUHECKM ONPEAENsieT, Kakom NoaaH
curdan (NUTB wnu Y/C) nytem oueHku
aMnIuTyabl BCMLILLKW CPa3y nocne CUHX-
povmnynbca Ha BeiBogax 20, 21 npu 3Ha-
yeHusix 6utoe DEC3—DECO = 1100 (wnm
Ha BbiBOgax 23, 24 npw 3HaueHusix DEC3—
DECO = 1110). Byaer BuibpaH curHan ¢ Ha-
vbonbleit amnanTyaoit Benbiwkwn. Craryc

Hawano cm. 8 “Paymo”, 2001, Ne 9, 10

MNpu wucnonb3oeanun rpebeHuyaroro
¢dunbrpa (Mukpocxema SAA4961) Gut
ECMB umdposoit wvHbl (perucrp 08, 6ur
D4) ycranaenueatot & 1. Npu 3Tom LBeTo-
Basi nogHecywast Fsc ¢ nocrosiHHOWM co-
crassnsioLen, paeHow 4,2 B, nocrynaer Ha
BbiBog, 30. Ecnn 6ur ECMB ycTaHoBneH
B 0, rpebenuarbivi GunsTp BbIKMO4EH. Cur-
Hanbl SYS1, SYS2 (nonyuaiorcsi B 6noke
LIBETHOCTW, paccka3 o kotopom 6yper
Lanblie) Ha BbiBoAax 25, 27 nNpuUMEHsitoT
Aans nepexknioueHus rpeberyaroro punbrT-
pa ¢ uenbio 06paboTku CuUrHanoe pasnuy-
HbIX LIBETOBLIX CTAHOAPTOB cuUCTEMbI PAL
B COOTBETCTBUM C Tabn. 2.

CuvrHan Ha GunbTP CHUMAIOT C BLIBOAA
26. Ons curHanoe cuctem PAL/NTSC vc-

Ta6bnuua 2
3nauenne | Boibpanubin
tiseroBoiA CcuvrHana KBapuy.
cTaHaapr pe3oHarTop
SYS1 | SYs2 (vacrora)
PAL-M 0 0 C(3,575611)
PAL-B/G/HID/i 0 1 A(4,433619)
NTSC-M 1 0 D(3.579545)
PAL-N 1 1 B(3.582056)

nonb3ytoT KOMOMHUPOBaHHLIE BbIXOA! Y/C
v3 ¢pwnbTpa (CurHansl NOAAIT Ha BXOAbI
Yipess Crpes MUKPOCXEMBI, BbIBOALI 28, 29
cooTBercTBeHHO). [lpu craHpapTHOM

21, 24). Ecrhm 6onbluasi BCMbiKa UMEETCH
Ha Bxopax NUTB/Y3, NLTB/Y4, To cenextop
BbIGVpaeT Bbixoab rpebeHyaToro ¢punsrpa
(1. €. BXOAbl Ypes, Crpes), @ Ans curHana
SECAM v yepHo-6enoro curHana verosb-
3yioT MNLTB. Craryc Bbibopa BXOAOB Y,pes,
C.pes MOXET ObITb NPOBEPEH MO CTATYCHOMY
6uty CMB uundpposoi wuHbl (pervictp 02,
6uTt D5). Ecnv CMB=1, npumeHeHbl curHa-
5k Y/C ¢ Bbixoaos rpebeHyaroro ¢pwistpa.
Mpyn CMB=0 ncnonwb3osax MNLTB.

Brixoab! MUTBqxy, MUTBee v NUTB, s
MOryT ObiTh BLIOpaHb HE3aBUCUMO U B CO-
oTBeTCTBUM C Tabn. 3 —5. Knioum BxogHO-
ro KOMMyTaTopa rokasaHbl Ha pMmc. 5.
CurHansl MoCTynalT WAW Ha BbIXOA
MUTBr (BbiBOA 34) npu Burax TXT2—
TXTO 8 101 wm 111 uMdPOBOIA LWIVHBI,
vnu Ha Bbixof NUTBg (BbIBOA 32) Npy 6u-
TaxPIP2 — PIPOB 101 v 111, wn Ha BbI-
xop MNUTB s (BbIBOR 26).

Merns kanubposku GunbTpoB pabora-
€T B aBTOMarTuvyeckoMm pexuvme. Kanmb-
POBKa NPOVICXOAUT BO BPEMSI Kaxaoro ob-
parHoro xoaa no nonsM. MNerns ctabunu-
3VpyeTcs, KOrpa pe3oHaHCHas 4acrorta
buneTpa "knew” paeHa Fge (Fsc = VCXO —
06pa3LoBbIi cuUrHan, 4acrora KoToporo
pasHa 4,4 v 3,6 MY B 3aBUCMMOCTY OT
BbIOPAHHOIrO KBApLIEBOro PE30HaTopa).
LiseToBOIN NONOCOBOM U PEXEKTOPHLIN
GUNBTPBI TAKXE HACTPAUBAIOTCS MO CUrHa-
ny Fsc. LleHTpanbHas YacTtoTa LBETOBOrO
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nonocoBoro GpuasTpa MOXET OblTb CMe-
weHa Ha 1,1Fsc 6utom CB undpoBoit wn-
Hbl (peructp 01, 6uT D1) Npu ycTaHOBKE
B 1. B pexume SECAM pe3oHaHcHas 4ac-
TOTa GUNLTPa "KneLl” CTaHOBUTCS PaBHON
4,286 MI, a 4acToTa LIBETOBOTO peXeK-
topa — 4,3 MI'y ansi oNTUManbHOTO NO-
[NaBfeHNsi NOAHECYLLWX.

LiBeroBon curHan nocry-

Tabnuua 4

naer 0AHOBPEMEHHO Ha No- x
nocosoit ¢unsTp PAL/NTSC TXT:;H“:;:: 6"?“0 NUTBrxr Bam“mfes';"m“"
v Ha punbTp “knew” SECAM 0 0 X e 3 ‘;
yepes ycunurenb C perynu- 0 1 0 nm.g‘;' S9
pyeMbIM YCUMIEHWEM, KOTO- 0 1 1 TILTE2 S14
pOEe KOHTPOSMPYETCS IeTeK- 7 5 ) LT3 T
Tupytowwummn  yanamu ACC 1 0 3 YaCa §19.923
n ACL. [lnHamunueckuin ava- :
nasoH y3na ACC (APY uget- 1 1 0 NLTB4 S28
HOCTH) paBeH 26 nb (name- 1 1 1 Y4+C4 $28, S32

eTcs aMnNIUTyaa BCnbiw-
5:): amMnanTyaa BCNbILLKA Ha Taﬁ‘"m.“a S
exoge punstpa “KneL” npak- Siiiie Gisa
TUYECKN NOCTOHHA B NHTEP- NUTBee 3aMKHYyTbIe KNoYu
Basie U3MEHEeHUs Ha BXOoAe pip2 | PIPA PIPO {pwmc. 5)
yownurens ot +6 o —20 ab,
rae 0 nb — pasmax 300 MB. 0 0 X NYTB.. S3

Yaen ACL — npnerekTop 0 1 0 nuTe1 S8
aMnNAuTyabl curHana usert- 0 1 1 nuTe2 813
HocTu. OH akTuBEH, Koraa 1 0 0 NnuTBe3 $18
OTHOLLIEHWE pa3MaxoB Cwur- 1 0 1 Y3+C3 S18, S22
Hana LBETHOCTU K BCNHILLIKE 1 1 0 nuTB4 S27
paBHO NpuMepHo Tpem. Pa- 1 1 1 Y4+C4 827, S31

6ota yana ACL He 3aBucur
ot yana ACC. OH ynpaBensieT TOMbKO amn-
NUTYAIOI CUrHana LBeTHOCTU U He BIuseT
Ha Bcnbiwky. Y3en ACL BKMOHatOT v Bbi-
knowator 6utom ACL umdpoBOM LUMHBI
(perucTp 01, 6uT D2).

CurHan ¢ Bbixopa NonocoBoro Gunstpa
npoxoauT Ha aekogep PAL/NTSC, a Bbi-
XoaHoM curHan ¢unsTpa "Knew” — Ha ae-
konep SECAM. [ina aemoaynsTopa curHa-
na xannepa cuctembl PAL-plus (y3en
B CTaTbe HEe pacCMaTpUBaETCs ) UCNOosb3y-
10T CUTHAN C BbIXOAa yeunurens.

B BhibpanHom [MUTB dukcupytoTcs
YPOBHU, @ 3aTeM OH NPVXOAMT Ha LIBETO-
BoW pexekTop. B pexume Y/C curHan Y
NPOXOANT NOCTOSIHHYIO NVHWIO 3aNEPXKH
Ha 160 Hc. MNocne aToro curHasnsl nocTyna-
10T Ha perynupyemMyio SIMHUIO 3a0epXKu
(0 — 440 Hc ¢ warom 40 He). YnpasneHvue
3anepxkoit obecneunBaercs Guramn
YD3 — YDO undposoit wukHbl (permctp 1A,
6utsl D7 — D4). Janee curHanbl NpOXoasT
younutens ANs PeryimpoBkv yCUneHus
ynpaensiolwmn 6uramu GAI1 v GAIO um-
dpoeoit lumkbl (peructp 02, 6utsl DS, D4).

Tabnuua 3
3Hauenue Gura Aman
BuibpanHbIn NUTBroos ANA | 350iyToie KNIOUM
cursan rpeb {pnc. 5)
ECMB | DEC3 | DEC2 | DEC1 | DECO dmneTpa
(BbiBOA 26)
0 0 0 0 X NUTB,, NMUTBewyrp 81,82, S5
0 0 0 1 0 nuTs1 nure1 S6, 87, S10
0 0 0 1 1 NnuyrB2 nyre2 S11, 812, §15
0 0 1 0 0 nuTB3 nurB3 $16, 817, S20
0 0 1 0 1 YI/C3 Y3+C3 $16, S20, S21, S24
0 0 1 1 0 nuTB4 NuUTB4 S25, 826, S29
0 0 1 1 1 YIC4 Y4+C4 S25, $29, S30, S33
MLTB3 unun 816, S$17, S20 v
2 . 3 5 0 | WY Y3+C3 $16. $20, $21, S24
MLTB4 unw S25, 826, S29 v
U 1 1 | e Y4+C4 $25, $29. §30, $33
1 0 0 0 X Y/Cipes NMUTBauyip S5, 834, S35
1 0 0 1 0 HIC s nuTB1 S10, 834, S35
1 0 0 1 1 Y/Crpes _ nuTe2 15, $34, 835
1 0 1 0 0 Y/ICpet nuyTB3 S20, S34, S35
1 0 1 1 0 Y/Crpes nuTB4 S29, 834, S35
1 1 1 0 0 aBTo MNLTB3 win 820, S34, S35 nm
NUTB/YIC3 Y3+C3 S16, S20. S21, S24
1 1 1 1 0 aBYo ML{TB4 nnm S29, 834, S35 vinu
nuTB/Y/IC4 Y4+C4 825, S29. S30, S33

B mMukpocxeme npefyCMOTpeHu AB€
rpynnbl IMHEMHbIX BXOAOB AN BHELUHUX
curnanoe R, G, B, a Takxe BXOAbl CUrHasioB
6bicTporo 6naHkupoBaHua. BnaHkupyto-
wuin curHan Fb2 vumeet npuopwuteT Han
curnanom Fbl. Bxoawt R1, G1, B1 MOXHO
VCNONb30BaTh U Kak BxoAb! curHanosY, U, V
COOTBETCTBEHHO (ynpasnexve no umbpo-
Boii LvHe). CurHansl R, G, B npeobpasyior-
cs B curHans Y, U, V 1 npoxoasT Ha YCTpoit-
cTBO BbIBOpa curHanos Y, U, V. MOXHO BBO-
[UTb BHELLUHWE CUrHanbl BO BHYTPEHHEEe
uzo6paxerue B Buae OSD unu PIP. Ouk-
cauus ypoeHen B curHanax R, G, B 0bblu-
HO obecneunBaeTcs BHYTPEHHUMU KNam-
NUPYIOLLMMK YMNYNIbCaMU. OpgHako ecnum
BHELUHWIA CUrHan He CUHXPOHEH C BHYT-
PEeHHUM, TO UMNYNLChl ANSi CUHXPOHU3A-
umun noaatoT Ha Bbieog, 60 (A./CLP).

(Oxonvanma cneayer)

PAOVIOOETAJIN MOYTOM! BbicT-
po, Hepoporo, yaobHo! Karanor 15000
HaUMeHOBaHU (MMNOPT.+OTe4.) —
35 py6. 6€3 NOYTOBbIX PACXOAOB.

111401, r. Mockea, a/s 1 "Tockin-
Topr". Ten. (095) — 176-18-03.

NPEONATAEM

Axxkymynaropu 6onee 200 Bw-
AOB: ANS PAANOCTaHLMIA, COTOBLIX Te-
ned)oHOB, PaAVOANEKTPOHHON annapa-
Typbl. [loctaeka no Poccuu.
Mocksa (095) T/¢b: 962-91-98; 962-94-10.
C.-Netepbypr (812) 1. 535-25-96.
3nekTpoHHaa noyTa:

ms_time@hotmail.com

3ByKoBbIE OnoseLaTeny
12-—220 B. Ceptudukarsl PO.

MuHck. Ten. 211-83-24.

http://comtid.by.ru

WHTEPHET-MAIrASUH ans pB-
pvonoburenei. http://dessy.ru

BECIJIATHO Bbilunem kartanor
KHUI 1 paaroToBapos!

107113, . Mockea, a/s 10 "Mocbin-
TOpr™.

WIUMHX3103Tug

G0-£8-802 "uUaL
ni'onbed@A) :jlew-3

1002 ‘L 3N OUttvd
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tv@paguo.ru

Ten. 208-83-05

E-mail

PARMUO N2 11, 2001

MOAEPHU3ALUUA

TENEBU3OPOB 3YCLUT—-S5YCUT

KA4HECTBO USOBPAXEHMUS. O KATOAAX
KWUHECKOINA U BOCCTAHOBJIEHUM UX

IMUCCUu

J1. NMNALUKEBUY, B. PYBAHUK, . KPABYEHKO, r. KueB, YkpanHa

Cambiin fOPOrovi KOMMNOHEHT B Tene-
Bu3ope — kuxeckon. OT kayecrTea ero
paboThl, B NepByl o4epenb, 3aBUCUT
70, Kakoe naobpaxeHue NoNyyuTcs Ha
akpaxe. Mpu HoBOM (Tem OGonee wm-
NOPTHOM) KUHECKONe ANs ero yny4iue-
HUS NOCTATOYHO YCTAHOBUTL HOBBLIN MO-
aynb usetHoctn (MLU-97 nan ML-107)
M MOAEepHU3upoBaTh paguokaHan (Mo-
nynem CMPK-97 u 6nokom CKB-ND).
Ecnv B Tenesu3ope CTapbii KMHEecKon
(paxe nocne Tpex NeT 3Kcnjyarauuu,
0coBeHHO €Ccnn OH OTEYECTBEHHOro
Npov3BoACTBA), KPOME yKa3aHHOro o6-
HOBJIEHUS, HYXHO NOAYMATh U O HEM.

OnpegensowymMmm NpoaoIXUTE b-
HOCTb U KauecTBo paboTh KMHEckona,
6e3yCcnoBHO, HYXHO Ha3BaTb KaTtoAbl.

Janopupii cnod
/ p

Obednentold
8 yYacmoK

l\FHprweﬁﬂb/[l

yacmon

ﬂﬂﬂéépe—

Bamens Hepn Orcudnbiy cnod

Puc. 1

B kuxeckone Haunbonee 4acto npume-
HAIOT OKCUAHLIE KaTOAbl, NPeaCTaBNNI0-~
wme cobom, Kkak nokasaHo Ha puc. 1,
MeTanMieckun xepH (NOANOXKy),
Ha KOTOPOM HAaxo[UTCS CrOW OKUCNOB
WeN0YHO3EeMENTbHBIX METANNoOB U Apy-
rMX KOMNOHEHTOB, B TOM YUC/NEe OKucna
6apus. MNpu n3rotosneHuu kartog nopa-
BepraeTcs cneuuwansHon obpaboTke —
aKkTMBauuwu, B pesyfbrare KOTOpou u3
okucra BoccraHaenueaertcs 6apuin. OH-
TO U CNYXUT MCTOYHUKOM CBODOOAHBIX
anekTpoHos, obecnevyvBas TepMO3neK-
TPOHHYI 3MUCCUIO.

Pacckaxem HemHoro nogpobxee 06
M3roTOBIEHUM KaTOA0B U UX aKkTuBaLmm
(aTOT npouecc UCnoNbL3YIT B COBpe-
meHHbIXx npubopax npu BOCCTaHOBNE-
HUU 3MUCCUU, O HeM — aasnblue).

OkcuaHble Kartogbl, KOTOpble WC-
NoONb3ylOT B HACTOSALLEE BPEMS B KUHE-
cKONax, OTHOCAT K rpynne noslynpoBof.-
HUKOBLIX. VX AOCTOMHCTBA: NpoOCTOTa
M3roToBNeHUs, Bbicokan 3PpPeKTuB-
HOCTb, BONbLLUOK CPOK CNyXObl, OTHOCU-
TenbLHO Hu3kas pabowas Temnepartypa
(780...820 °C).

\

[ o
Jos
1

KepHbl Haule Bcero genarT U3 HUKe-
N5 1 ero cnnasos, KOTopble obnagaloT
BbICOKOW TemMneparypow nnasneHus
(1480 °C) n cpaBHUTENBHO HU3KOW CKO-
POCTbLIO UCNAPEHUs NpU TeMneparypax
no 930 °C.

OMUCCUOHHBIA  CNnon  (NOKpbLITUE)
[ONIXEeH cogepxaTb OKWUChnbl Gapwus,
cTpoHuus, kanbuusa (BaO, SrO, CaO).
OpHako OHW pearvpyoT C BNarowv v yr-
NeKucnbiM ra3om BO3ayxa, NO3TOMY Ha
KEePH HAHOCSHT CyCNeH3uio U3 mx kapbo-
HaToB (BaCO;, SrCO;, CaCOs3) u gpyrux
KOMNOHEHTOB. locne Ccylku n npokan-
kv npu Temneparype 200...280 °C karo-
bl MOHTUPYIOT B CTEK/siHHbIN GannoH
M OTKa4YUBAIOT U3 HErO BO3YX.

PasnoxeHune kapboHaToB Ha OKUCHbI
METAIIOB U YIMEKUCNbI Fa3 NPOUCXo-
VT npy Tepmuyeckoii obpaboTtke (no-
[laye HanpsiXeHus Hakana Ha noporpe-
Batenk) B Bakyyme (107% ... 10° mm pT.
CT.) C HENPEpPLIBHLIM YAANeHUeM rasos.
Mpu Temneparype 600 °C HayuHaeTtcs
pasnoxexHune kapboHara kanbLus, a npu
6onee BLICOKMX Temneparypax — Kap-
6oHaToB crpoHuusi u Gapus. Yrnekuc-
NbIY ra3, B3auMoAeNCcTBYS C Yrnepoaom
B CyCNeH3uun, NepexoanT B OKUCH yrne-
poga. 3akaHuyvMBalOT Npouecc nporpe-
BOM kartona no 830 °C [1].

Oxkuncnbl 6apysi, CTPOHUMSA U KanbUms
o6pasyloT Ha noBepxHOCTU kepHa Oe-
noe LepoxoBarToe NOKPbITUE TONWWHOMN
50...100 MKM, KOTOPOE NPO4YHO yAEPXU-
BaETCs Ha HEM.

Yxe npu pasnoxeHun kapboHartos
HauYMHAETCA aKTUBAUUS NOKPBITUS —
BOCCTaHOBNeHne metannuyeckoro 6a-
pus, pacnpenensiowerocss paBHoMep-
HO NO BCen Tonuie. Temneparypa aktu-
Baumm  06bIYHO HEe  npesBbilaeTr
1030 °C. MNpu 3TOM NPOUCXOANT TEPMU-
4yeckoe pasfnioxeHue yxe okucna Ha 6a-
puiA U KMCNOpPOoa, KOTOPLIA TOXE OTKa-
ymeaioT. U36uiToK Bapus cnyxur noHop-
HOW npumechio Kk okucnam 0Gapwus,
cTpoHums, Kanbumsa u obecneuvsBaer
3MUCCUOHHOMY CNOK 3NEeKTPOHHYIO
npoBoaAMMOCTL. lpuUCyTCTBME CTPOH-
umst cnocoBCTBYET YBENUYEHUIO ToKa
TEPMO3NEKTPOHHOMU 3MUCCUM KaTopaa,
a xanbUuii npupaerT NOKpPbITUIO NNOT-
HOCTb U NPOYHOCTb.

OpHakKo TOIbKO 33 CHET TEPMUHECKO-
ro pasfnoxeHuss HeBO3MOXHO obecne-
YUTb NOJSIHYKD axTUBaLUMIO KaToaa, Tak
Kak ans aroro norpebyercs MHOro Bpe-
MEHU UNU CIILLKOM BbICOKas Temnepa-
Typa. A npu Ttemneparype Oonee
1030 ° C yxe Ha4ynHaTCH Hexenareb-
Hbl€ NPOLECCH — POCT KPUCTaNnoB
OKMC/IOB U NOBLIWEHHOE ucnapeHue,
KaK OKUCNOB, TaK U marepuana KepHa.

MNpyvyemMm CKOPOCTb UCNApPEeHUs OKUCKU
6apusa HamHOro (Tpu-4eTbipe nopsaka)
BblLUE CKOPOCTM MUCNapeHust OKUCEN
CTPOHUMS U Kanbuusi. B peaynerare vc-
napsieTcs TONbKO OKUchb Gapus u cam
Gapwvit, npyyem B OCHOBHOM U3 NOBEPX-
HOCTHOIO CNOS. YMEHbLUEHUE 3MUCCUN
Karofa Ha4yMHaeTCs yXe nocse ucnapse-
Hua 1,5...2,5 % okucu 6apus. Kpome
TOro, ucnapexHme merannumieckoro 6a-
pust U MaTepuana kepHa MOXeT Bbi3BaTb
YTEYKMN MEXAY 3NEKTPOAAMMU 3NIBKTPOH-
HOIO NPOXEKTOopa.

MoaToMy UCNONL3YIOT U ApYyrMe cno-
cobbl akTMBauumn, yckopsiowwme yoane-
HUEe KUCNopoaa u3 NOKPLITUS, Hanpw-
Mep, NPU XMMUYECKUX pPeakumusix OKUcU
6apus c OKUCbIO yrnepoga v BOOOpPO-
[IOM, Npu KOTOPLIX Bhigenserca bapuii,
yrMeKuUcnbi ra3 n Boaa, a Takxe ¢ ma-
TepuasoM KepHa U €ero NpUuMecsiMm
(mMartiuem, Kanbuuem, UUPKOHUEM
u gp.). Kpome TOro, aktmsaumio NnpoBo-
OST NOoJ BO3LEUCTBUEM 3/IEKTPUHECKO-~
ro ToKa, KOTOpoe paccMarpuBaloT Kak
3NEeKTPONU3, T. €. pa3aeneHue Komno-
HEHTOB OKCMpa (kucrnopoaa Ha rpaHuue
Cnos ¢ Bakyymom 1 6apus Ha NOBEPXHO-
CcTn kepHa). MNpuiem CKOpPOCTL akTusa-
umn Tem Gonblue, Yem BhilLe Temnepa-
Typa v Tok. OgHako ¢ pocTom Temnepa-
TYPbl BAUSIHUE TOK2 YMEHbLUAETCs, 4TO
3acraBfifeT BECTU NpouecC Npu BO3-
MOXHO HM3KOW Temneparype u 60nb-
e NNOTHOCTU ToKa [2].

Ans yctonudmeon paboTh Kartoaos
KMHeckona npu akcnnyarauum Heobxo-
AVMMO, 4TOObI Ha NPOTAXEHUU OMTENb-
HOro BPeMeHU KoHUEeHTpauus nabuitou-
Horo 6apus B OKCUAHOM C/IOE U HA ero
NOBEPXHOCTU OCTaBanacb NOCTOAHHOW.
OpHako C TeyeHnem BPEMEHU BCe Xe
NPOUCXOAUT €€ YyMEHbLUEHNE U3-3a No-
CTOSSHHOIO MCNAapeHuss U OKUCNEHUS
(oTpasnexus), v, Kak npasvno, B nep-
Byl0 ovepefb Ha nepudepuu Katoaos,
a 3arem yxXe NO BCcer NOBEpPXHOCTU.
CKOpOCTbL 3TOro npouecca 3aBuUCUT OT
Ka4yecTBa W3roTOBNEHUS KUHECKONa,
CTENEeHU OTKJIOHEHUN PEXUMOB 3KCNAY-
araumm KartofoB OT YCTAHOBNEHHBIX
HOPM U KOHCTPYKTUBHBIX OCOBGEHHOC-
TEeW.

C nosiBNeHMeM Ha NOBEepXHOCTU Ka-
Tona ob6eaHeHHbIX yHacTKOB 3MUCCUOH-
HO-aKTUBHAS 4acTb NOBEPXHOCTU Karto-
[2a YyMEeHbLUaeTCs, HTO yBenvuuBaeTr
yAENbHYIO NIOTHOCTL TOKa C Hee. A 310
NPUBOAMUT K NOKaNbHOMY NEeperpesy OK-
cuaHo-6apmeBoro cfnosi, B pesynbrare
yero oH eule OnicTpee ucnapsiercs
v paspylwiaercs (puc. 1).

Mpu mMopgepHu3auum Tenesmsopa
MMEHHO M3-3a yKa3aHHbIX NpoueccoB
cpady cnenyer o6paTtuTh BHUMaHUe Ha
kmHeckon. Beab nHorpa ycraHoBka HO-
BOro MOAy 1A LIBETHOCTU XOTH U 3aMeT-
HO ynydlwaer KawecTso u3obpaxenus,
HO 3TO elle HE CBUAETENLCTBYET O TOM,
4TO KMHEeCKoN Xopoluuii. Beak roab ero
aKCnyaTaumm COBMECTHO C MOAYNSMU
usetHocTu MLU-2, MLU-3, MLI-31 v T. n.,
a ocobenHo ¢ ML-41 vnu MLI-46, cy-
UECTBEHHO U3HALLMBAIOT €ro.

BoccranoBneHue 3MUCCUMOHHBIX
CBOWCTB KartofoB KWUHeckona — 3TO
KOMNJIEKCHAasA 3agaya, CocToflas w3
3TanoOB AWArHOCTUKU WX COCTOSIHUS,
BOCCTaHOBNEHUA 3MUCCUOHHBIX
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CcBOWCTB 1 obecnevyeHus oNTUManbHOro
pexuma akcnnyatauum.

KavecTsO kuHeckona MOXHO oue-
HUTb NMPU KPaTKOBPEMEHHOM 3aMmblka-
HUM uenen katogoB ¢ 0BWKMM NPOBO-
nom ("kopnycom™) Teneeu3opa Tak, Kak
06 3TOM yxe 6biN0 cKkasaHo B NepBOin
cratbe uukna. Ho, KoHe4YHo, nyyiwe uc-
NoNb30BaTh ANA TAKOW Lenu cneunanb-
HbiA npubop.

MpoaoNXUTEeNbHOCTE HOPManbHOMU
paboTbl KATOAOB KUHECKOMNOB pasfiny-
HbiX TUNOB He oguHakoBa. Kpome Toro,
OHa MOXET CYLLECTBEHHO OT/n4aTbCs
[axe Yy OQHOro U TOro Xe Tuna pasHbix
roaoB Buinycka. MpakTuka nokasbiBaeT,
4TO NOYTU BCE KUHECKONbl (OTe4eCTBEH-
Hble 1 UMMNOpPTHbIE), NpopaboTasiwine
x0T Bbl 0AUH rog unu 4yTb Bonee, yxe
TpebyloT BOCCTAHOBNEHUA 3MUCCUN Ka-
TOAOB UK UX NPOPUNAKTUHECKON "Hu-
cTKn™ (0 He — panblue).

Yepes ueTbipe-naTe NeTr 3kcnnya-
Tauum ana BGoNbLIMHCTBA KUHECKOMOB
BOCCTaHOBMeHUue 3muccun o06na3a-
TeneHo. Y1 B panvHenwemMm Heobxoau-
MO C UHTEpBanoOM B OAuH-ABa ropa
KOHTPOAMPOBaTb COCTOSIHWE KaTOAOB,
4TOObl CBOEBPEMEHHO UX BOCCTaHaB-
NUBaThb.

Mocne natu-wectu ner paboTui
OTEeYECTBEHHOro KUHeckona Makcu-
MafibHbIA TOK 3MUCCUM ero KxaTtonoB
06bi4HO He npeBobiwaet 200 MKA, 4TO
cocTasnset He 6onee 15 % nepBoHa-
yanbHOro 3HavYeHus. Ha 3kpaHe Tene-
BU3opa STO MOXeT MpOABAATLCA
B YXYAOLLUEHUM HYETKOCTU usobpaxeHus,
HapyweHun 6anaHca 6enoro, nosene-
Huu "daxkenos” cnpasa OT APKOro
dparmeHTa CloxeTa, a Takxe 3amer-
HOM yBeNuU4YeHUU BpeMeHu pasorpesa
KMHeckona nocne BxaveHus. Npuyem
Bu3yanbHo (6e3 npubopa) 3ameTuTb
yXyALeHne 3MUCCUN MOXHO TOSbKO Ha
nocnegHei crtaguu ee notepu, Toraa
Kak BOCCTaHOB/IEHWEe HaMHOro sddek-
TuBHel Ha Bonee paHHUX CTagusXx.

OKCcUOHbLIA CNOM XOPOLLO aKTUBUPO-
BaAHHOro Karoga umMeeT OTHOCUTENbHO
manoe conpoTusneHue npu padouein
Temneparype. B npouecce akcnnyara-
LUK OHO BO3pacTaeTt, a TOK 3MUCCuun
yMeHbLuaercs. MNonHoe conpoTusneHue
Karoga cknagbiBaeTcs U3 conpoTusne-
HUIA camMoro oxcupa, 3arnopHOro cnos
1 noBepxHocTHoro cnos (puc. 1). Npu-
4eM MNOBEpPXHOCTHLIN U 3aNOPHLINA CNoun
061apal0T 3HaYUTEeNbHO BonbLIKMM CO-
NPOTUBNIEHUEM, H4eM OKCuAaHbl. Hem
XYXe COCTOosiHue katopa, Tem 6onblue
COMNpPOTUBAEHUE yHacTka "xaroa—Mo-
aynartop”.

na yBenuueHus 3MucCCum Karoga
yXe AaBHO UCNOMb3YIOT LLUMPOKO U3BE-
CTHble Crocobbl: NOBLILLEHUE Hanpsxe-
HUA Hakana (OTHOCUTEeNbHO HOMUHAsb-
HOro) UNU 3NEKTPOUCKPOBOW NpocTpen
BbICOKUM HanpsixkeHuem. OnHako 3kc-
nnayarauus xatoga C NoBbILUEHHbIM Ha-
npsXXeHvem Hakana NpUBOAUT K YBenu-
YEHUIO 3anopHOro CNOS, KOTOPbLIA CYy-
LLEeCTBEHHO coKpaulaeTr CpOK CnyXObl
kuHeckona. [pyv 31eKTPOUCKPOBOM
npocTpene BO3MOXHO HaCTU4HOEe unu
rnosHoe BuiropaHue (Unu ockhinadue)
OKCUOHOro MoOKpbITURA, a UHorpa u 06-
puiB karoga (B kuHeckonax 61JIK5L,
51J1K2L, v uMNopTHbIX). 3Kkcnayarauua

KaToaa C 4aCcTUYHO Pa3pyLLUEHHbIM Mo-
KpbITUEM, KakK yXe OTMe4anocChb, Bbi3bl-
BaeT Bonee BLICTPYIO HEBOCMONHUMYIO
ytpary 3muccuu. [MosTomy nysHwe
NoNbL30BATLCA NPU BOCCTAHOBNEHUU
cneynanbHbiMu npubopamu.
BoccraHoBneHve 3mMmuccumn Karoaos
KMHECKOMNOB COBpeMeHHbiMUu npubopa-
MU CBA3AHO C TEPMO3NEKTPOHHOM ak-
TUBaUUEN, aHaNOrMyHou Takomy npo-
Leccy npu usrotosneHuu. Ee cyro 3a-
KNKYaeTcsa B TOM, 4TO aKktusauuu cro-
cobcTByeT OTBOP 3MUCCUOHHOINO TOKa
C KaToaa, KOTOPbI BbI3bIBAET 3/eKTPO-
nu3 okucu Bapus. Bo3HuKIME UOHLI
Hapusi ABUXXYTCA K NOBEPXHOCTU KepHa,
roe HenTpanuaylTcs (CTaHOBATCA CBO-
6oaHbIMKU atomamu) n onudedyHanpyloT
rno oKcuagHoMy €noto. MoHel kucnopoaa
BbINETAIOT U3 KaToAa U HENTPaNU3YIOT-
ca rasonornoturtenem [3]. [ins yckope-
HUS 3TOrO Npouecca UCNoNbL3YIT ApY-
roe He MeHee BaXHOe CBOWCTBO OK-
CUAHbLIX KaTOO4OB — CO3[aBaTb UM-
MyNbCHLIN TOK, NpeBblaloWwui o0buiu-
Hble 3Ha4eHUs1 B COTHU U TbICAYU pas3
[4]. Mpu 6onbWOM CONPOTUBAEHUN
yqactka “"karog—mmopynatop” KuHe-
ckona C Naoxoun aMmuccueit o4eHb 60Nb-

peit 3MUccUK Henb3Na cpasy Harpyxarb
ero 6onbunM ToKOoM. Meperpyaka npu-
BOAUT K "YyTOMNEHUIO” Katoaa v 3Ha4n-
TenbHOMy cnagy aMmuccuun. lNpouecc
YTOMAEHUN 3aKN4HaeTCsa B CBA3bIBAHUN
6apus razamm, BbigensowuMmuca u3s
KaToaa v MogynaTopa, a takxke audpoy-
3uen bapus K kepry. lNpun 3TOM NOBEPX-
HOCTHWIV cnou katopa obegHserca. lNMo-
cne ytomneHus katop TpebyeTr 3Haum-
TenbHO BoNbLUEro BpeMeHn Ha BoccTta-
HOBfEHUe.

OpaHako TepMO3NeKTPOHHOW aKTu-
Bauun nHorga 6oiBaet HeJOCTaTOqHO.
Beab B npouecce akcnayartauuu Ha ka-
TOL, OCemaloT HacTulbl NbiAu 13 Konbol
KMHeckona u yxyawaly 3MUCCUIo.
Kpome Toro, NoBepxXHOCTHbLIN CNOM MO-
XEeT No4YTU He coaepxatb okucu 6apms
(scnepcrTBue ucnapeHusn). B atux cny-
Yanax aKTUBUPOBATb KaTo4 no3sonser
TONbKO pPexuM "yuctku” (nnm "snek-
TPOHHO MeTnul"). na 3TOro npu Bbi-
KJNIOHYEHHOM HanpsiXxXeHun Hakana Mex-
Ay KaTogoM U MOAYNATOPOM noaaloT
NOBLILUEHHOE YCKOPSAOWee Hanpsxe-
Hue onpegeneHHon bopmel. Hem we-
poxosaren NOBEPXHOCTb, TeM Bonblue
rpagueHT noteHuuana Ha HepOBHOC-

Puc. 2

LIas MOLHOCTb paccenBaeTCs Ha KaTo-
e u Moaynatope, HTO NpUBOAUT
K O4eHb CUNbHOMY HarpeBy KaTona, Ko-
TOPOro Henb3s AOCTUYbL, Harnpumep,
TONbKO MOBLILEHNEM HAMNPAXEHUA Ha-
kana. MNpu Takoi BLICOKOW Temnepary-
pe KaToga 1 BbICOKOM Bakyyme B KOnbe
KMHeckKona npoucxoguT TepMuyeckoe
pasnoxeHue okucu bapus.

B pesynbTare KOHLEeHTpauus CBO-
6opgHoro Gapus B OKCUOHOM Cnoe cy-
LLLeCTBEHHO BO3pacTaeT B Te4eHue He-
60nbLWOro NpomexyTka spemeHu. MNpu-
4Yem nog BO3AEeNCTBUEM BbICOKOW TeM-
nepartypbi npoucxogut audPysnoHHoe
rnepemMeLLnBaHne KOMMOHEHTOB OKCUA-
HOroO NOKPLITUA, atoMbl Bapus paBHO-
MEPHO pacnpepensioTca B HeMm, ucye-
3al0T 0BeAHEHHbIe YHaCTKU.

CrnenyeT UMeTb B BUAY, 4TO BOCCTa-
HOBJfIEHME 3MUCCUK KaToAa HYXHO Ha-
YUHATb C Masbix 3HA4YEHUI TOKa U 3aTeM
MOCTErNeHHO YBenuuuBaTb A0 Makcu-
MasnbHOro, TaK KaK Ha Ha4anbHOM 3Tane
aKTUBaLUKW Karoga C H4acTUHHOW noTe-

TAX U TEM paHblle BO3HUKAET UCKpe-
HUe No BCceM sepLunHam oxkcuaa. Mpo-
LONMKUTENbHOCTL TAaKoro pexuvma mMo-
XeT BblTb OT Aoneit A0 HEeCKONbKUX Ce-
KyHA. Mpuy nckpeHun nNpoucxoauT no-
KanbHbii OTOOP TOKA C BEepLUMH NO-
BEPXHOCTHOIO CflI0N U MHOPOAHbLIX Yac-
TUL, B peaynbTaTe 4Yero OHu pasorpe-
BAlOTCA U UCNapalTCa (BbIropaioT).
Ha mecTe BepLunH un YacTtuu, o6pasyoT-
cs MuUKpokpartepbl, Bxoasuuve 8 bonee
rny6okue cnou okcupa. Nocne "4uct-
KM" KaTom, Kak NpaBuio, XOpoLuo aKTu-
BUpYETCSA.

B xypHane "Paguo”™ n B TexHuyec-
KO nuTepatype onybaukoBaHO A0-
BOSILHO MHOro marepuanoB 0 npubo-
pax ans NpoBepku U BOCCTAHOBAEHUNA
3MUCCUN KaToaO0B KMHECKONoB. BHewl-
HWUIA BuA, NocnegHero sapuaHra yno-
MUHAaBLUErocs B NepBoOi cTaTbe uukna
cneuyuvansHoro npubopa wu3 cepum
"KBUHTAN" — "KBUHTA-7.02", B KO-
TOPOM UCMOMb30BaHbI ONMUCAHHbLIE Bbl-
e pexXuMnl, nokasaH Ha puc. 2. bo-
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Kparkoe OfnucaHue U pekoMeHgauuu
no nonb30BaHUIO MpeanonaraeTcs
ony6nmkoBaTh B OIHOM M3 CReayioLmx
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l DX-BECTH

n. MUXAUJIOB (RV3ACC),
KOMMEHTarTop paauokomMmna-
Hum “Tonoc Poccun™

POCCUSA

B coorsercreum ¢ pelsesnemM locynapcT-
BEHHON KoMuccum no paguoyactotam (FKPH)
B Poccvm s paovoBeLLaHna MCnoNb3yloTca
yacToTsl 1 B rpaHmuax or 92,0 go 100,0 M.
Jlero B TOM, NTO PaspeLLleHns Ha BELLaHVE Ha
4-M 1 5-M TENEeBM3NOHHLIX KaHanax, MeLlaro-
wmx paboTe pPaguoCTaHUMi B [MANas’oHe
YKB-2 (eBponeiickoe ob6o3Haysenne "FM”),
6onblue He BuaaloT. Tam, rae 4-i kaHan ewe
3aHAT BeLLaHUEM, A/18 paamno ByneT ncnonb3o-
BaTbCA yyacTok yactor or 92,0 no 100,0 Miy,
a roe paboTaet 5-11 TenexkaHan — COOTBETCT-
BeHHo ot 88,0 oo 92,0 MI'u. B aTon cBA3um Ka-
6enbHBIM TENEBM3MOHHLIM CETAM PEKOMEHA0-
BaHO ocBObOAUTL 4-11 1 5-1 TeNekaHansl OT pe-
TPaHCIMPYEMBIX CUTHAJIOB U NEPECTPOUTL 3TH
CUICTEMbI HA IPYIMe HYacToThl.

W BOT TOMy noareepxgeHve: B Hoeocu-
6upcke 3apaboTasn KpyrToCyTOHHbIA PETPAHC-
JIATOP MOCKOBCKOrO "ABTOPaamMo”, yactora —
98,7 MI'y (B HEKOTOPBLIX MCTOYHUKAX OHa NPU-
BefeHa HeBepHo). Bo3mMoxHO, co BpemeHem
B MPOrpamMMe CTaHLMK MOSBATCA TAKkKe MECT-
Hble BKUYeHMA. O pansHENLLMX N3MEHEHUSAX
MOXHO y3HaTb Ha  WHTepHer-cante:
<www.dxing.chat.ru>.

BbILUHWUWA BOJIOHEK (Teepckaa o61.).
3pecs Hayactote 105,7 My peTpaHcmpytoT-
CS NPOrpaMmMsl NeTepbyprekon PaanocTaHLmm
“PapmokaHan Menoaws™.

KANIMHUHIPALL. 3pecb, Ha u4actore
101,3 My, BmecTo nporpamm OuiBluel pa-
avioctaHumm “MopepH™ 13 CankT-lMerepbypra
PETPAHCIMPYIOTCR MPOrpaMMel PaaNOCTaH-
uvm “Hawe pagno” (Mocksa).

MAIHUTOIOPCK. Ceituac B 3T0M ropoae
paboralT crnemylowume — pPaguocTaHummn:
"Jiokc" — Ha yacrore 100,5 MIMy; “"Cepebps-
Hblln poxap” — Havactote 101,0 MINy; "Koxtu-
HeHTans” — Ha yacTote 102,5 MI'y; "MRC-pa-
avo” — Ha yactore 103,0 MI; "Xur FM" — Ha

Bpems sciogy — UTC (MSK Bpemss — UTC + 4 4
pm NEeTHero nepmop.a UTC +34 ﬂ.ﬂﬂ 3|/|MHeI’0)

B gnn wbunes ¢upmu “lMnaran” —
OJHOTO U3 KPyMHEenwux NOCTaBLLUKOB
OTEYECTBEHHbIX U 3apybeXHbiXx 3nek-

vactore 103,6 MIy; "Pycckoe Pagmo™ — Ha ua-
crore 104,2 Mly; "Markut” — Ha 4actote
105,2 My, "EBpona [Mnmioc” — Ha uactore
106,0 Ml B nepcnexkTviee nnanupyeTcs pa-
6ota papmocraHumii "Hoeas Bonka™ — Ha yac-
Tote 107,8 MIL, "Perpo” — Ha 4acrote
104,7 Mru.

POCTOB-HA-IOHY. Ha yactore
104,6 My, BMeCTO paamocTaHumm “JIOHCKON
Mupax" paboraer pagrocraHums “LLiaHcoH”,
a BMecTo "Hoctanbxu” (vactora 103,7 Mlu)
Hauasa BELlaHne paauocTaHums "Paguno-7 —
Ha cemm xonmax” (Mockea).

CBEPOJIOBCKASl o6n. PagoctaHuvs
"ABTOpaamo” Hauvana Bellanve B Exatepun-
Oypre, UCMNONb3ys HaCTOTbI MOKUHYBLUEN 3pUp
pagmocTanHumm “xem” (69,02 n 102,5 Mlwu).
Kpome T0oro, ara ctaHuma euiuna B a¢mp B Ka-
MeHCKe-Ypansckom Ha uactore 102,2 Miy
v B HwkHem Tarvne Ha yactote 101,5 MIu.

YENABUHCK. 3pech, Ha 4acTtoTte
96,4 My, 3apaboTtan peTpaHCcNsaTop paavo-
craHumm “Petpo” (Mockea). B HacTosulee Bpe-
M8, TOMMMO “PeTpo”, B 3TOM ropoae paboTatot
cneaylowme craHummn: “Pycckoe pagmo” — Ha
yactore 100,4 MIy; "Eepona MNnioc” — Ha vac-
Tore 101,6 MINy; "MHTepBonHa”™ — Ha Hactote
102,9 MIiy; "Tanro” (Mocksa) — Ha yactore
104,1 MIy; "Ormmn” — Ha yactore 104,5 MIy;
"L-paguo” — Ha uactote 104,9 My, “Xur-
FM" — Ha yactore 105,9 MIy; "CepebpaHuii
poxap" — Ha vactore 106,3 MIy; "OuHamuT-
FM" — Ha yactote 107,3 M.

CHIr
BEJIOPYCCUS. MporpaMmbl MOCKOBCKOM
paguocTaHumm  "Mask”  peTpaHcanpyloTcs

B Beropyccum Ha sacToTax 2-i pecnybnukan-
CKOI MporpamMmbl Mo CReAytoweMy pacnuca-
Huio: exearesHo — ¢ 11.00 go 12.00; no cyb-
6otam — ¢ 4.00 no 6.00, ¢ 11.00 go 13.00
n ¢ 20.00 no 21.00; no Bockpecerssim — € 4.00
005.00,¢11.00 80 12.00m ¢ 20.00 0 21.00 .
B paitoHe r. Oplum 3akaHuvBaETCH CTPOU-
TENLCTBO HOBOIO MOLLHOIO pasvoTeneBusn-
OHHOO MEPeAAloOLLEro LIEHTPA. AHaNOMMuHbIN
0BbEKT HEeJABHO BBEAEH B 3KCMyaTaumio
B . McTucnaene. Bcero xe, no nepcnexTvBHO-
My nnaHy, B Benopyccum no 2010 r. fonxHb
ObiTb MOCTPOEHDI ELLE NATL MOLLHBLIX PETPaHC-
NATOPOB, BKMIO4as HOBYIO TenebaluHio B CTO-
nuue pecnybnvku — MuHcke. OpgHako BO3Be-
p.eHwe 6auJHV| OTKNAALIBAETCH Ha Heonpe,ue-

¢VIPME “MAATAH” — 10 JIET

TPOHHBLIX KOMMOHEHTOB Ha POCCUMIACKMUIA
PLIHOK — B MOCKBE OTKPBLIJICA HOBbLIN
marasuH “YSvn v Aun”.

P

TOPXECTBEHHOE OTKPLITHE Mar Ha

arHuxkonaii 3nHosbes, genyrar e ocynapc-meomuﬂymu BnmpAnxcMuc, NPe3naeHT
upmst “fnaran” Buxrop Moswnk, npeanaeHT gupme: “Yvn u Oun” Urops Sikosnes.

Hanpaso): no-

NIEHHBIN CPOK, MOCKOSMbKY (puHaHCMpOBaHUe
3TUX PaboT rocHIAXETOM HE NPELYCMOTPEHO.

Cronmunas pagvoctadums “POKC-FM”
NPOAOIDKAET KPYITIOCYTOYHO BELATL B MuHCke
Ha yactore 102,1 MIu. K MOCKOBCKOWM paamo-
craHuum "POKC" 31a MMHCKaa CTaHUMs He
VMEET HMKAKOTO OTHOLLIEHUS.

PapmocraHums "Pycckoe Pagno” B MuHcke
venosnbayet yactoty 98,9 MIu. B opyrvix ropo-
nax benopyccum ee Nporpammbl 38yHar ro He-
CKOJIBbKO HaC0B B CYTKM Yepes nepeiartimkui pa-
avoctaHumm "POKC-FM™.

PapvocTaHuma “"Cronuua-FM™ (Bbieluas pa-
amocTaHLms MuHckoro o6nacTHOro paauo) pe-
TPaHC/MPYeT CBOV NPOrpaMMbl Mo pecrybnvke
B C/IE/IyIoLUyX ropoaax (B NOPAAKE BO3PaCTaHUs
yactot): lomens — Ha wactore 100,1 My
poaHo — Ha uacrote 100,5 MIy; BepeanHo —
Ha yactore 100,7 MlNy; bparvi — Ha yactore
100,8 Mry; Morunes — Ha yactore 100,9 MIy;
CunkeBmun — Ha yactore 101,2 My, Cwmop-
roHb — Ha yactore 101,4 MIy; MNMuHck — Ha ya-
crore 102,0 MIu; KoctiokoBrym — Ha yactore
102,2 MI'y; Bpacnas — Ha vacToTe 102,3 Ml
Ywaum — Ha yacrore 102,7 My; Conmropck —
Ha sacrore 102,8 MINy; McTtvcnasns — Ha Hac-
tote 102,9 MIy; lepaHeHbl — Ha 4acrtote
103,3 Mly; PakutHMLa — Ha 4acTore
103,7 MIny; Konopmwm — Ha uvactorax 72,11
n 103,7 My, CmeraHmum — Ha 4acToTe
103,8 Ml Magens — Ha wactore 103,9 MIy;
CnoHmm — Ha vactote 104,0 MIu; Bobpyick —
Ha uactore 104,1 MIy; Burebek — Ha vactoTe
105,5 Mly; OcwnoBnum — Ha yacrtote
104,9 My,

IPY3USL. PeTpaHcnsaTop NporpaMM MOC-
KOBCKOW pagvocTtanumm “Espona lNnioc” 3apa-
60Tan B rpy3vHCKON CTONMMLE Ha 4acToTe
104,3 M. MecTHbit Gunman CTaHuMmM Hadbi-
BaeT ceba "Espona Mnoc Tomnmen™. Cyaa no
BOCTOPXEHHLIM TENedOHHBIM 3BOHKaM TOW-
NMCLEB B MOCKOBCKYIO CTyavio “EBponbi
[Mnoc”, OHM OY€Hb OOBOJSIbHLI MOABEHUEM
3TOM CTaHLUMM B 3mpe CBOEro ropoia.

BHUMAHMUE! B cBsi3u C nepexoaom pa-
Aa pagvuocTaHuvii Ha “"3aumHee’ spems
(c 28 oKkTOpPA) 1 HOBbIE CE30HHbIE Pacnu-
CaHMA HEeKOTOpble [aHHble, NpUBEAEHHbIe
3aech, MOryT NOTPeOOBaTh COOTBETCTBYIO-
LU KOPPEKTUPOBKU.

Xopowero npueMa n73! a

Pepaxumn XypHana “Pap,mo npmcoe-
OMHAETCH K MHOMOYUCNEHHBbIM NO3apas-
NeHUaAM Apy3ei, NapTHEPOB M PALMOIIO-
outenen nxenaet pupme “Mnaran” pans-
HeWLUMX YCrEXOoB.

B cenrabpe 2001 r. 8 MOCKBE OTKPLUICS HOBBIS MBra3ns ““iun n gun” no
apnpecy: yn. berosas, i. 2.
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E-mail: audio@paguo.ru
Ten. 208-83-05

PAAMO Ne 11, 2001

B. HOCOB, r. MockBa

My3bikanbHblii 3BYyK, SABASIOWMACA HeoyeHumbim 6Gnarom ans
niogen, MOXET CTaTe BparoM 4esioBeKy, ero 340posbio. OcobeHHO

3TO BaXHO OCO3HaTb MoOJIOQOMY noxonenmo,

none3yroujemMycs

coBpeMeHHON ayauoannaparyposi "Ha xony".

BceM uv3BECTHBI NPELNOXEHHbIE eLle
B 1980 r. snoHckor dpmnpmoint SONY nepco-
HanbHble nnenepbl — "walkman”, npeg-
Ha3HayYeHHble, No onpeaeneHvio, ANs Npo-
rynok. OHY NO3BONSIOT Chywarb My3blKy
npakTuyecku B moboi o6cTaHoBKE, NOYTY
He mewlas okpyxawowwm. MNpocnywwmsa-
HVYe BEAeTCsi C NOMOLLBID MUWHWATIOPHbIX
ronoBHelx TenedpoHoB. Mexay Tem nocro-
SIHHOE LWYMOBOE BO3AENCTBME HA OpraHbt
cnyxa 4enoBeka NPUBOAUT K YTOMAEHMIO
1 COOTBETCTBYIOLEN ajanrauvm cnyxa
(CHUXEHMIO YyBCTBUTENLHOCTY). B Takmx
cnyyasx, Kak npaswno, BO3HUKAET Xena-
HVe YBEeNUYUTL FPOMKOCTb, 4TO eule 60b-
e yToMnsiet CNyxoBOn annapar.

Kak nokasaHo B [1], ¢ BO3pacrom
y MHOMUx NI0AEeN nporpeccupyeT ryxora,
KOTOpas BAusieT Ha BOCNPUSTUE 3BYKOB
BbICOKMX 4acToT (cMm. pue. 1). MNpu nocro-
SIHHOM NONBL30BaHUM NNEeNepoM C rono-
BHeIMU TenedoHaMn KpyTu3Ha cnapa

Mocne NpoOACMKUTENBHOrO Hanpsixe-
HUWS, BbI3BAHHOIMO BbLICOKVMMW YPOBHAMU
3ByKa, @ 9T0 NPOUCXOAUT N NpU ONUTENb-
HOM MONbL30BaHUM TONOBHLIMY CTEepeoTe-
nedoHaMn, BONOCSAHLIE KNETKU CTapeioT
1 orMupator. XnAKoCTb, HaxoAsALLAACs BO
BHYTPEHHEM Yyx€, MOXEeT NPUBOAUTLCH
B OBMXEHME TaKxe U Bcneacrsve Bubpa-
LMY YepenHbiX KOCTEeN — 3a CHET NPsSiMoV
nepeaayn 3Byka OT UCTOYHWMKA MM U3-3a
BbICOKOro YpOBHS 3ByKa [2].

Halue yxo nmeet HEpaBHOMEPHYIO Yac-
TOTHYI0 Xapakrepucrtuky. Hanpumep,
cpegHUi YpOBEHb NOPOra CNbILUMMOCTU Ha
yacrore 20 Iy Bbllue aHaNnorn4Horo ypoBHs
Ha vacrore 1000 Iy noytn Ha 60 ab (T e.
yyscteutencHocTs B 1000 pas Huxe) [3].
Jo6urenn "6acos”, owtyuiaoLme nx 60nb-
we TenoMm, Npy NpoCHyLMBaHUN MY3bIKW
Ha ronoBHble TenedoHbl BBOAST AO0NONHU-
TeNbHbIM NOALEM HU3KUX HACTOT (pexum
"cynep-6ac”), 4to Takke BpeaHo oTpaxa-

S eTcs Ha cnyxe.
8 T —— : My3blky MOXHO CHMTaTb
S \:¥\'\\‘ ; YACTHbIM CRy4aeM OpraHu-
S G hay R ~Ixli|  30BaHHOrO 4YENOBEKOM Mpu-
§ & A 7 STHOrO Ha BOCNPUSITVE "LLy-
S J0 J 3 Ma”; TaKk CBUOETENbCTBYIOT
8 4w \( \\/ \\\‘ J cneuvaneHble npubopsl —
s 5 \ N S TN CTaTUCTMHECKUe aHanu3aro-
S & Z \| \\ NS KIY pbl, namepsioLme )éapaxre-
2 NUCTUKWN LLIYMOB. CBA3UN
54 w @ _WOl Wi W W G atete s
Bospacm, 2006 KaK LlyMa, MOXHO MpyBneYb

Puc. 1 NOHATUA, paccmaTpuBae-

ypoBHen cnbiwmMocty B obnactm 1 Ha
puc. 1 ewle Gonblle BO3pacTaet u Moxer
NMETb BYA, NOKa3aHHbI LUTPUXOBOW Nu-
Huen B8 obnactn 2. Echm y yenoseka,
HE NONb3YIOLLErocs Nnenepom, K cemvge-
CSITU roiaM ypPOBEHb CNbILUMMOCTY Ha yac-
tore 1 kI CHUXaeTcs B CPEAHEM B YEThi-
pe pasza wu Ha vacrtore 5000y
B 300...350 (!) pa3, 10 y nonb3youiero
nnenepoM HyBCTBUTENLHOCTb CHUXAaeTcs
eue 6onblue v, MaBHoe, paHbLue.

OCHOBHOI CNyXOBOW OpraH 4enoBeka
pacnonaraeTcsi BO BHYTPEHHEM Yyxe.
B cpenHem yxe, pacnonoxeHHom 3a 6apa-
6aHHOW NepenoHkoi, ee konebaHws ¢ no-
MOLLLIO CNYXOBbIX KOCTOYEK — MONOTOYKA,
HAKOBaNbHW U CTPEMEHU — nepenaroTcs
BO BHyTpeHHee yx0. Tam cnupaneBugHas
KOCTHas CTpPyKTypa B BUAe yNMTKN, Melo-
LWen 4yTb MEeHee Tpex 3aBWUTKOB, codep-
XUT HEPBHbIE OKOHYaHWs, KOTOpble coean-
HAOT YXO C MO3rom. JIabupuHT ynutku 3a-
NONHEH XVAKOCTLIO 1 pasaeneH nocpeau-
He PaAKOBWHOW W MNEPENOHKOV, HasblBae-
moin "6asunsipHoir”. MNocepeavHe nabu-
pviHTa Ha 6a3nnNspHON NepenoHke pacno-
NOXEH Camblil BaXHbI opraH cnyxa —
KOPTUEB OpraH — yToNLLeHne, U3 KOTOpo-
ro BbICTYNAIOT THICA4M BONOCSHbBIX KNETOK,
crubaoLmxca npy ABWKEHUN XUAKOCTU.
3TV ABMXEHUS BONOCKOB U Bbi3blBAOT
HEPBHbIE  MMMYNbCbLI, NOCTyNalwwe
B MO3r.

Mble B CTATUCTUYECKOW pa-
avotexHuke [4]. Npy BoCnpusTUN My3bIKn
MUHUMa/IbHOE OTHOLEHWEe CUrHana K no-
mexe aomxkHo 6Tk He meHee 20 ab no
aKyCTMHECKOMY AaBNIEHUIO.

Ha pme. 2 npueegeHel 0THOCUTENBHEBIE
YPOBHU LUYMa, KOTOPbIE HAC CONPOBOXAI0T

B Takt NoOVMMOro MHCTPYMEHTANIbHOMO aH-
cambns. 31or "crpekoT” oT ctepeotenedo-
HOB CBUAETENLCTBYET O HaCTMYHOW noTepe
cnyxa y TakMx "MenomaHoB”, npuiem 6e3-
Bo3BpatHo. OcnabneHve BHELUHEro Lyma
ronoBHoiMK TenedoHamy 3aBUCUT, KOHEY-
HO, OT UX KOHCTPYKLUMM, OAHaxKo B nobom
cnyyae 3KpaHpPOBaHWE Ha HU3KUX HacToTax
Ans cnywarensi AsBHO HeAoCTarO4yHOo.

M3-3a WMpOKOro 4acToTHOro cnexTpa
My3blKM U aKyCTUHECKOWN HENUHEeMHOCTU
cpef, B KOTOPLIX PACNPOCTPAHAETCH 3BYK
B ronoee, B peaynwrare 6ueHnii otaens-
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HbIX YAaCTOTHBLIX KOMMOHEHTOB BO3HUKAIOT
MHGbPa3ByKOBbLIE BOJMHBI, KOTOPbIE BECbMa
OTpPMLUATENBHO AENCTBYIOT Ha 340pOBbe
4enoBexa.

BbiBOA siceH: He cneayeT nonb30BaTbest
nnerepamu, ecnm oKpyxaroLas cpeaa "Lwy-
Myt € ypoBHem 6onee 60 aBA. Pe3ynerartbl
BO3AECTBUS rOPOLCKOro LUyMa Ha Yenose-
Ka npuBeaeHb! B [6]. YcraHOBNEHO, 4T0 Wym
c ypoBHem 80 aBA v Gonee ype3BbHaiiHO
BpeaeH A5 YenoBeka, ocobeHHo B obnactu
4acToT MOBLILWEHHOW YYBCTBUTENbHOCTU
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B Xu3Hu [5). Ecom caywarenb Haxogurcs
B MeTpO (4T0 Hepeako Habnopaem B AencT-
BUTENBHOCTM), AN Takoro COOTHOLUEHUS
cuyrHan/wym ronoeHele TenedoHbl nneriepa
DOMKHBI pasBvBaTh 3BYKOBOE AaBneHue
B ywax o 115...120 gb. 31o BCEro nviub Ha
8...10 b meHblue, yem Gonesown npepen.
BoT novemy Mbl HaCTo CNbILLMM Ha PaccTos-
HUN HECKOMNbKO METPOB Kak "CTPeKoyyT” ro-
NOBHbie TenedoHbl y MONOAbIX Moaen

cnyxa — 500...1000 Iy, HYepes yac npebbl-
BaHVS YENOBEKA B YCNOBUSX NOBBILLUEHHOMO
uymMa ero cnyxoBasi HyBCTBUTENbHOCTb L
noHwxanace Ha 4acrore 1000y Ha
15...22 p6 (pmuc. 3,a: kpyBas 1 — KOH-
TponkHas ans yposHs 40 aBA; kpuBble 2—4
COOTBETCTBYIOT YpoBHsIM 60, 70 1 80 abA),
a nocne OByx YacoB — Ha 22...31ab
(pue. 3,6). MNocne npexpalyeHus wyma
CJTyXOBOW NOPOr Yy NCMbITYeMbIX IIOAEN BOC-



craHaBnueancs B Teuenve 10...12 4. -
TEeNnbHOE BO3OEVICTBUE CWNBHOMO LyMa
CHUXAsIO CYXOBYIO YyBCTBUTENBHOCTL Ha-
scerga. MNockonbky My3blka OLEeHVWBaETCsi
CTATUCTUHECKM KaK LUYM, TO 1 BO3AEACTBUE
€€ Ha Yenoseka AOMKHO ObiTb aAeKBaTHLIM
YKa3aHHbIM BbILLE LUYMaM.

Jpyron npyMep — HeyMenoe Ucrnonb-
30BaHWE 3BYKa B 3aMKHYTOM NPOCTPaHCT-
e aBTomobunsi. B HacTtosiwee Bpems
MoaHa asToMobunbHan ayavoannaparypa
60nbLLOM MOLLUHOCTW. B canoHe nerkoBoro
aBToMOGUNA MENOMaHbl-aBTOMOOMNUCTLI
HEPEeOKOo Pa3MeLLaloT HECKONBKO MOLLHbIX
rPOMKOIrOBOPUTENEN, BOCMPON3BOOALLMX
3BYK B LULMPOKOW Monoce 4acTtoTt. HecmoT-
ps Ha Manbii K03dduumeHT npeobpaso-
BaHusi 3toi MoluHocTu B 3Byk (KMA
0,5...1 % npwu 3NEeKTPUYECKON MOLLHOCTH
no 100 Bt v 6onee), Bo3pericTBue 3Byka
Ha 4YEenoBeKa OKa3blBAETCSl OYEHb CWb-
HbIM. 3BYK IEVNCTBYET B 3aMKHYTOM 0Obe-
ME CanoHa, W YEeNOBEK BOCMPUHUMAET
3BYK HE TOMNbKO YLIaMK1, HO BCE NOBEPX-
HOCTBIO CBOEro Tena (TaK Ha3biBaeMblii
"npoxussisaiolmin 3syk”). OT BO3OENCT-
BWS MOLLHOIO 3BYKa OTAENbHbLIE HaCTWU Ha-

* CobCTBEHHBIE (PE30HAHCHBIE) HACTOThl KO-
nebaHuin OpraHoB 4EenoBeka: ronosa —
20...30 I'y; masa — 40...100 Ny; BeCTbynapHbIA
annapat — 0,5...13 Iy, cepaue v NO3BOHON-
HUK — 4...6 T'w; xenynok — 2...3 Ny, KNWEeYHK —
2...4 'y, novkm — 6...8 Ny, pykm — 2...5 T,

LEro Tena BXOOAT B PE30HaHC*, 4TO Ans
MHOIMMX MONbL3OBATENEN TAKON TEXHWUKW
MOXET UMETb Tparuyeckoe nocneacTesve.
Tak Kak My3blka Mo CBOEWN Npupoae sABns-
€TCH NPUATHBLIM "LLYMOM™ C LUMPOKOIA NO-
NOCOW HacTOoT, TO NPaKTUHECKW BECH Opra-
HU3M 4HENnoBEeKa NOABEPraeTca MOLUHON
BUGpaLMOHHON atake, 1 6oNbHLIE NN Ha-
nbonee cnabble ero opraHsl MOryT NPOCTO
0TKa3aTtb, 4To 0c0BEHHO ONAacHO BO BPEMSA
AsvxeHus asTomobuns, korga subpauun
HaCTUYHO NEPEXoanT B MHPPa3BYK.
Yeenuuenne amnnutyabl konebanuin
PE30HMPYIOLUMX YacTer Tena NponcxoauT
He cpaay, a NnocTeneHHo. Yenosek no He-
KOTOPbLIX NOP HE 4YYBCTBYET, KaK y HEro
pPasBuUBAIOTCHA BpEAHbLIE AN 300POBbA
npoueccs (0cobeHHO BpEAHO BO3ENCT-
BUE HA CEPAEHHO-COCYAUCTYIO OEATENb-
HOCTb U Ha NPOLECCH!, Npoucxoasme
B Mo3re). Kpome Toro, 3a CHET HEKOTOPbLIX
fIBNeHUn B opraHmame obpasylorcs He-
cnblluMMble MHdpa3ByKoBbIE kOnebaHus
c vactoroi Huxe 20 I'y. Hapywaercs Be-
ctnbynsipHasn GyHKUWA, BO3HUKAIOT YTOM-
neHue, ronosHasi 6onb, 6ecnokoncTBo
W gpyrve ortpuuarensHole pakTopbl. Boi-
3BaHHbLIE UH(MPA3BYKOM ECTECTBEHHBLIE,
¢duranonornieckue n BHeWHne konebaxus
(Bubpaunn asToMobuNRA, 3BYKUM MY3bIKU
W Ap.) yrHeTawLle OenCTBYIOT Ha ncuxm-
KY, CHWXaIOT peakLuio BoauTenew, Bbi3bl-
BalOT COHMMBOCTb. Tak 4TO aBTOMObMNL-
Has ayauoannaparypa, nnoxas Bubpo-

CXEMOTEXHUKA
ABTOMOBWUJIbHbIX

YCWUWJIUTENEW

A. LUNXATOB, r. Mocksa

B kauecTtBe npumepa COBPEMEHHOro
TEXHUHECKOrO PELLEHMN Ha puc. 3 Npuee-
neH GparmMeHT CXeMbl OOHOrO U3 ABYX Ka-
Hanos ycunutens "Power Amper 2507.
HoMuHanbHasn BbiXOoAQHasi MOLLHOCTbL CO-
craensiet 50 Bt Ha Harpy3ke 4 Owm [4].

Ha BxoQe kaxaoro kaHana ycwnurensi
MOLLIHOCTU YCTAHOBSIEH NINHENHBIN yCUnn-
Tens (opansep), BuinonHeHHbIA Ha OY DA1
(puc. 4, Hymepauvsa 3nNeMEeHTOB YC/OB-
Han). KosdpuumeHT yeuneHmnsi nepemeH-
HbiM pe3uctopoM RS wnameHsierca Ha
20 nb. 310 NO3BONSET PErYNNPOBATH HyB-
CTBUTENbLHOCTE YCWIUTENS B OMana3oHe
0,15...1,5 B. MNuranne OY ocylwecTBnsaeT-
CA OT NPOCTEALLEro napameTpuHecKoro
crabunuaartopa HanpsixeHus Ha ctabunn-
TpoHax VD1, VD2.

Cxema ycunurensi MOLLHOCTW MONHO-
CTLIO CUMMETPUYHA OT BXO/a [0 BbIXOAA,
4TO CNOCOGCTBYET YMEHBLUEHWIO UCKaXe-
HWIA curHana. B BbIXOOHOM Kackane wc-
NONbL30BaHbl MapannNentHO BKKYEHHbLIE
TpaH3ncTopsl. s nuHeapuaauum xapak-
TEPUCTUK BLIXOAHOrO Kackaga Npu Manom
ypPOBHE curHana eeegeHa rmybokan mecT-
Has OOC 3a cuer pe3vcTopoB CONpoTUB-
neHmeM 10 OM B aMUTTEPaxX BbIXOAHBIX
TpaH3ncTopoB. Npun yBENUHEHUN NaAEHVA
HanNPsXEHU Ha 3TUX pe3ucTopax no
0,7 B OHW WYHTUPYIOTCH AMOAaMU N HA

Mpoaomxenne.
Havano cm. B “Paguo”, 2001, N2 10

paboTy ycunurens npmn 60nbWOM curHane
BAUSIHUSA HE OKa3bIBAIOT.

Takoe NoOCTPOEHNE BLIXOAHOIO Kacka-
pna obecneumBaer rmyGoKyl0 MECTHyIO
OOC npw maneix ypoBHAX CUrHana, HTo

CTOMKOCTb ¥ BUGpOM30NALVA aBTOMOOK-
JIf MOTYT CTaTb MPUNWMHON NOCTENEHHOM
noTepw cnyxa, asapuu Ha goporax, 06o-
cTpeHus 6onesHent nT. N. B cBA3K C 3TUM,
BEpPOATHO, ObiNO 6Ll MONE3HLIM MNPOBO-
OMTb NPpK TEXOCMOTPAax aKyCTUHECKUE n3-
MEpPEeHU MaKCUManbHOro 3BYKOBOIO
[laBNEeHUsi B CanoHe, 3Ha4€HNe KOTOpOoro
orpaHuameanockt 6bl MCXOOn U3 NOCTUXE-
Hus 6€30MacHOCTU ABUXEHUA N CaHUTap-
HbIX HOPM.

3BYKOM — jaXe My3blKanbHbIM — HyX-
HO NONbL30BaTLCsi BecbMa BepexHo, HTo-
66l 3 Gnara uBUNU3auumn OH He Nnpespa-
LLasICsi BO Bpara 3a0pPOoBbIio.
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NONOXUTENBHO CKa3blBAETCH HA Ka4ecTt-
Be 3By4yaHusi. O6bIMHO B ycunurTensax
knaccoB B n AB ¢ manbiM TOKOM MOKOSt
HabMoJaeTCcs PE3KUIA POCT UCKaXEHWUN
CUIrHanoB HU3KOMNo ypOBHS#, 4TO NpuBOaUT
K notepe "Npo3payHOCTU” 3BYHaHWA
n petanu3auumM 3BYKOBbiX 00pazos
(B cnyxoBbIX TECTax ycunurenein nopnot-
HbIE CKaXXEHWA ONMUCHIBAIOTCS Kak "cMa-
3aHHbIA 3BYK”). [Ns yMEHBLUIEHUA UCKa-
XXEHUIN NPUXOOUTCS YBENWUHMBATL TOK MO-
KOSi BbIXOAHOro kackapa. lNpumeHeHHoe
peleHne No3BOMSRET COXPaHUTb 3KOHO-
MW4YHOCTb ycunmenﬂ " MNOBLICUTHL Ka4e-
CTBO "nepBoro garta”.
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3BYKOTEXHUKA

E-mail: audio@paguo.ru
Ten. 208-83-05
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Rb6 620 BbINONHAIOLWEM QYHKLMIO TEMNIOOTBOAA. I
Y _L =1 278 Tpanauctop VT7 u Tepmopesuctop R15
V2T vy N L L3 ¢ nonoxwutensHeiM TKC (Tak HasbiBae-
01 047 MK NES534AN | MbIA NO3UCTOP) UMEIOT TEMNJIOBOM KOH-
' RI 1K 7 15 VZS + L TaKT C KOpnycom. 3aLwmTa oT neperpya-
. I DeoltUtsd ViZ T ry K1 yCUNUTENS OCYLLECTBNSIETCH B 6noke
fxod Slin <1 -278 nUTaHus.
16 R7620 YkasaHHbie Ha CxemMe TPaH3uCTOpPH
] 03 oy BC546B 1 BC556B MOXHO 3aMeHUTb CO-
07 ,M”W( 766 oteeTcTBEHHO HAa KT3102X n KT31076,
220MKXE BC639 1 BC640 — Ha KT645A 1 KT644A,
_L_i 2SC2389 — Ha nio6oi u3 cepum KT315.
Puc. 4 R4 10K  R5 7K VA yM Y COCTaBHbIX TPAH3UCTOPOB BLIXOAHOrO 1
kackagna TIP142 v TIP147 npaMbix aHano- !
®unetp R1R2C2 Ha Bxoge YM c wac-  ycunutensi. C 3101 Xe LeNbiO Ha €ro Bbl- OB HET, HO UX MOIYT 3aMEHUTBL COOTBETCT- l
ToTOoM cpe3a nopsigka 100 kly NpegoT- xope YCTaHOBNeHa TpaguuuoHHas ue-  BeHHo KT827 n KT825 ¢ niobuim GykBeH-
BpaliaeT nonagaHue B TpakT paauono- noyka R22C10. KonpeHcatop C8 cHuxa-  HbIM MHOEKCOM U AONONHUTENbHLIE 3a-
MEeX U HAaBOAOK OT BCTPOEHHOrO Npeot- €T UCKAXEHWUs CUrHana Ha BepxHux Yac-  wutHulie avoabl KO213 (vx nogkniouakor
pasosartens HanpsixeHua nutanma. Kop-  Totax guanasona. MEX/Y KONNEKTOPOM U 3MUTTEPOM B 06-
pekTupyowme koHgeHcatopsl C5—C7 Ycunutens CMOHTUMPOBAH B MacCMB-  pPaTHOW NonsipHocTu). MNMpu noBTOpEeHUn
obecneunBaioT yCTOMHMBOCTL PaboTel  HOM aniOMUHMEBOM KOPNyce ¢ pebpamMy,  KOHCTPYKLMW UMEET CMbICH OTKA3aThCs OT f
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npeasaputenbHoro ycunurtena Ha OY
n perynuposaTtb KO3hOOUUMEHT YCUNEHUA
u3mMmeHeHremM rnybuHsl OOC YM34.

Y yeTbipexkaHanbHoro ycunurens
"PPl 4240" (4x60 BT) ananoruyHas
CTpyKTypa (puc. 5). Ha Bxoge kaxaoro
KaHana yCTaHOBMEH npeaBapuTesbHbiA
yeunutens Ha OY DA1 ¢ 06LLmM Ana kax-
[0V napbl KaHasIOB PErynAaTOpoOM YPOBHSA
BXOAHOI vyBCTBUTENBHOCTU VR1 (COXpa-
HeHa 3aBO[CKas HYMEPaUVA 3NEeMEHTOB).
KoadhduumeHT nepenayv npensaputens-
HOro ycunuTena uaMeHseTcs oT -6 Ao
+20 0B, 4To obecneyuBaeT LWMPOKUA Ana-
rMasoH perynvpoBKU HyBCTBUTENBHOCTU —
ot 150 MB no 3 B. [ins paborbl kaHasnoB
yCUNUTENA B MOCTOBOM BKJIIOHEHUM npe-
AycMOTpeH uHeepTop Ha OY MUKPOCXEMbI
DA2, Bknioyaembli B OAVH U3 KaHasioB
KaXa0u napbl.

Knioun Ha noneBbix TpaH3ucropax VT1,
VT2 6nokupytoT Bxoz YM34 Ha Bpems nepe-
XO[HbIX MPOLLECCOB NMPUY BKIOHEHUA U Bbl-
KJIOHEHUN UCTONHUKA CurHana, obecneyu-
Ban "6eCLUyMHYIO" KOMMYTaumio. 370 Heob-
XOLMMO, MOCKOMNbKY yCuUnutenb UMeer OT-
KPbITIl M0 NOCTOSIHHOMY TOKy BX0A, CurHan
LN8 yripaBneHns Kiodamm n 6nokom nura-
HUR (hOPMUPYETCH OTAENBHBIM KACKa0M.

Ycunurens MOWHOCTU UMEET CUMME-
TPUYHYIO CTPYKTYpy. Ha Bxoze ycTaHoB-
neH aBounHoun auddepeHumanbHblii Kac-
kan. Jns paciuMpeHus OUHAMUYECKOro
Anana3oHa auddepeHumanbLHOro Kacka-
na B aMuTTEpbl TpaHanctopos VI3—VT6
BKJIIO4EHbI pe3ucTtopbl R17, R18, R21,
R22. Llenn smurtepoB auddepeHuu-
anbHbiX KACKaA0B NUTAIOTCA OT AOMNONHU-
TENbHOr0 UCTOYHUKA HAmNpPRXEHUR (Ha
cxeme He rnokasaH). Bropown kackap —
yCcuUnuTenb HaMNpRXeHUs C MECTHOMU
OOC. Tpertuir kackaz — ABYXTAKTHbIN

3MUTTEPHbIV MOBTOPUTENbL HA COCTaBHbIX
TpaH3ucTopax. Koppekrtupyilolme KoH-
neHcaropbl C4, C6, C7 obecneyusaior
YCTOMYUBOCTL yeunutens. TOK BbIXOAHO-
ro Kkackana KOHTPONUPYeTCs Ha pe3uc-
Tope R31. lNpu yBenuyeHun ero A0
5 A Tpan3uctop VT14 oTkpbiBaercsa
1 BKJIIOHAET TPUIrrepHyio 3awmty 6noka
nuTaHua. PaBoTta npeobpa3osarens Ha-
npsxeHusa 6nokupyerca. LN\ CHATUA
6NOKUMPOBKN NOCNe YCTPaHeHUs nepe-
rPy3KU HYXXHO BbIKMIOYUTb Y BHOBb BKJTHO-
YUTb YCUNUTENDb.

PaccMoTpeHHbie YM3Y BbINONHEHB! Ha
OUCKPETHbIX KOMMOHEHTax. Bo MHormx
yeunutensx OY vCnonb3yloT HE TOMbKO
B Kackajiax NnpeaBapuTenbHOro YCUneHus,
HO 1 AnA "packayku” TPaH3UCTOPOB Bbi-
XOAHOr O Kackaaa.

MpumMep Takoro CXeMOTEXHUYECKOro
PELeHUs — YyCUNUTENb MOLLHOCTU
"Hifonics Mercury” (puc. 6). Ero oco-
6EHHOCTb — NPUMEHEHME MHOroneTne-
Boin OOC. NepBuiii kackan ycunuTens
BuirnonHeH Ha OY DA1.1 u uepe3d uenb
R2R3 oxsaueH netnen OOC, ycraHaBnu-
Bawwlen ero ycunenue 35 nb. Bropon
N TPETUA Kackaabl YCUNEHUs — [OBYX-
TakTHLIE Ha KOMMMNEMEHTapHLIX napax
TpaH3ucTtopoB VT1, VT2 un VI3, VT4,
BKMIOYEHHBIX N0 cxeme ¢ 03. [ina obec-
neyeHus paboTtbl TPaH3UCTOPOB
VT1,VT2 Ha NMHEWHOM y4aCTKe XapakTe-
pUCTUKK nX 6a30BbIE LENU NOAKITIOHEHD
K LErnoYKe cABuUra ypoBHR U3 rocneno-
BaTENbHO BKJKOYEHHBIX auopoB VD1—
VD4. BbiXOAHOW kackan NOCTPOEH rno
TPaAVUMOHHON CXeME€ Ha COCTaBHbIX
3MUTTEPHbIX mnoBTopuTensx. Ero oco-
6EHHOCTb — Hanuune "BbipaBHUBAIOLLE-
ro” pesucropa R21 B uenu cmeweHus
BbLIXO[HbIX TPAH3NCTOPOB.

31n kackagpl YM3Y Takxe OxsaqeHbl
netnein OOC, cHuUxatoLLen ux ycuneHue ao
15 gBb. HanpsokeHvne obpaTHOM CBR3U noaa-
€TCA C BbIXOAa yCUnuUTEns Ha 3MUTTEPbI
Tpan3ucTopos VT1 1 VT2 yepe3 He3aBucu-
mble uenv R10R11C3 u R12R13C4. Nomumo
3T0ro, BECb younuTe b oxBadeH obuien 0OC
yepes peaucTop R4. Ilna obecneqeHus yc-
TOMHMBOCTU YCUNUTENA MPY MHOrOMneTneBon
OOC B BbIXOAHbIX Kackagax MCronb3oBaHa
Koppekums (koHaeHcaTopbl C3—C9). lMNpu-
MEHEHHbIE peLLeHA NO3BOMSAIOT MNONY4UTb
04€Hb HU3KUIA KOIDPULIMEHT rapMOHUK yCU-
mrena — meHee 0,05 % npu BbIXOAHOW
moLLHocTU 2x50 BT Ha Harpy3ke 4 OMm.

PaccMOTpPEHHBIN KaHan yCUneHus —
vHBepTUpYIoOLLMIA. [ns paboTel ycunurens
C MOCTOBLIM BK/IIOYEHMEM Harpy3Ku BTO-
POA KaHas1 BLINOMHEH HEVHBEPTUPYIOLLIMM.
C 3TOI1 UENbio TaM UCMONb30BaHO COOT-
BeTcTByloLee BkoyeHne OY nepsoro Ka-
ckana (puc. 7). OcrasibHas HacTb CXEMbi
OTNUYUN HE UMEET.

PaccMOTpeHHbIE B CTatbe€ mMozenu
ycunureneii o6ecneymBaloT BbIXOAHYIO
mouiHocTb 4o 50 BT Ha KaHan.
Ons 60nblUMHCTBa aBTOMOBUNbHbIX ay-
anocucteMm 3Ttoro Gonee yem pgocra-
TO4YHO. C y4ETOM YPOBHS LLYMOB B Cano-
He, yyBcTBUTENbHOCTU AC 1 AuHaMmuye-
CKOro ivana3oHa curHana cCpeaHR\s Bbi-
XOAHaR MOLLUHOCTb OBLIYHO HE MpPEBbI-
waert 3...5 BT Ha kaHan. 3anac MOLLHO-
cTu TpebyeTcA TONbKO AJIR HENCKAXEH-
HOI nepenayn KPaTKOBPEMEHHbIX MNu-
KOB curHana. Noatomy MHoOrue Hepo-
porvie mMoLenu ycunurtenein crnpoexkTu-
poBaHb C y4YeTOM 3TOro ¢akropa
W OONroBpeMeHHas MOLLUHOCTbL Gnoka
NMUTAaHUA HE COOTBETCTBYET MakCu-
ManbHOW MoWHOCTU ycunuTens. Mepe-
rpy304Has CrnocoBGHOCTb Takux ycunu-
Tenen npu 60NbLLIOKN BLIXOLHOW MOLHO-
CTU 32BUCUT HE OT CXEMOTEXHuku YM,
a OT 3HEPreTUyeCKUX BO3MOXHOCTEM
6noka nNnuTaHus.

Co3patb ycunutenb 60nbluoii MOLL-
HOCTU HE TaK YX CNOXHO. HamHoro Tpya-
Hee obecneyutb €My HanexHoe nura-
Hue. be3 npeyBenuyeHus MOXHO Cka-
3aTh, YTO Ka4ECTBEHHbIE NoKa3aTenu aB-
TOMOBUMBHOrO YCUNUTENS B pexuvme
6ONbLLOK MOLLHOCTU ONPEeaensiTCa UC-
KNIOYUTENLHO 6GNOKOM nuTaHua. Heno-
CTaToYHOCThL MOLLHOCTU npeobpasosa-
TEens NpMBOAUT K AONOMHUTENbHbLIM UC-
KaXEHURM TNMUKOB CurHana, yxyglieHuto
pa3feneHnn KaHanos, MOBLILUEHWUIO Bbi-
XO[HOr0 COMPOTUBAEHUR YCUNUTENS U,
cneaoBaTenbHO, CHUXEHUIO feMndupo-
BaHua. B cnyyae pabotbl ycunurens Ha
cabeydep nocnenHee 06CTOATENHLCTBO
nMeeT pelsaollee 3HaveHue. CrnosBom,
HaneXxHblin 6ok nuTaHus — aTo 6onblue,
yem "non-ycunurens”.
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] PASPABOTKA V1 OTNIALKA
YCTPOMUCTB HA MK

A. IOJITUNA, r. Mocksa

TwarensHas OoTnagka C NOMOLLBIO CU-
MynsiTOpa NO3BONSIET, KaK MpaBunio, Bbl-
SBUTb U YCTPaHUTb BCEBO3MOXHbIE MO-
rpeLHocTy B pa3paboTaHHoM anroputme
U ero peanusaumu, He npuberas K Npo-
rpammupoBanvio MK ¥ yTOMUTENBEHOMY
aHanuay 3araf04HbIX CUrHaNOB Ha ero Bbi-
BOAAX.

Mowaroeas oTnagka — [OBONAbHO
MenNeHHbI npouecc. YTobsl yckopute
NpoaBUXEHVEe K TOMY Unu nHomy dpar-
MEHTY nporpamMmmel, npenycMoTpeHa
BO3MOXHOCTb 322BaTh B HEW TaK Ha3bl-
BaeMbleé TOYKU OCTaHoBa. JOCTUrHYB
TAKOM TOYKU B PEXVME aHumauuu unu
B aBTOMaru4yeckoM pexume (B nocnen-
HeM cnyyae komanabs MK BeinonHaoTcs
KOMMbIOTEPOM C MaKCUManbHO BO3MOX-
HO CKOpOCTbi0 6€e3 BblBOga Ha 3KpaH
vHpopMauun 0 NPOUCXOASLLUX U3Me-
HEHUsX), CUMYNSITOP NPUOCTaHasBnuBa-
eT WCMONHEHWE nporpamMmbl, nasas
BO3MOXHOCTb MpOaHannanposaTb CO-
ctosuue MK v npoaonXuTte OTnagky
B nobomM HeobxooumMom pexume. Ha-
3HayaTb TOYKM OCTaHOBa crnepyer
¢ 60nbLIVM BHUMAHUEM U OCTOPOXHOC-
TblO, NPOX0AS B 2BTOMaTU4ECKOM Pexu-
Me NUllb YXE€ MPOBEPEHHbIE Yy4acTKu
nporpammsl. U3-3a owubku 3ananHas
TOYKa MOXET OblTb HE OOCTUrHyTa HU-
korga. MNMpuoercs NpuUHYOUTEeNnbHO BO3-
BpallaTh OTAAOHUK B UCXOOHOE COCTOsA-
HUE 1 HaYMHaTL BCE C Havana. 3anycka-
IOT @BTOMaTU4ECKOB UCMONHBHUE MNPO-
rpaMmbl KHONKOW &]

OxkHo Debug/Break Point Settings no-
Ka3aHo Ha puc. 20. Kaxaon 3anaBaemomn

Puc. 20

TONKE OCTAHOB2 aBTOMAaTU4EeCKu Npucea-
ueaeTcsa ums break ¢ NOPSAKOBLIM HOME-
poM (Npy XenaHnn ero MOXHO 3aMEHUTb
nobbiM apyruMm umexem). DaxTuyecku
330al0TCA HE TOYKM, @ 30Hbl OCTaHOBa
C HayanbHbLIM aapecom Start u KOHEeYHbIM
End. Kak TOnbKo Tekylliee 3Ha4yeHue CYBT-
yuka agpeca NonazaeT B OOHY U3 Takux
30H, CUMynsiUWS OCTaHaBnueaetcs. Ecnu
KOHEYHbIV aapec He 3a4aH, OH, Nno ymMon-
4YaHWIO, YCTAHABNUBAETCSs PaBHLIM CTap-
TOBOMY, @ 30H2 CXUMaETCsi 40 OOHOMN KO-
MaHbl — TOYKW.

Aapecamu To4eK (30H) ocTaHoBa MO-
ryT CAYXUTb METKU NPOrpaMmsbl Unu Bl -
paxeHuss C ux ysactuem. Hanpumep,
ND4+1 — aapec MalUHHOW KOMaHAObl,
cneayollen 3a 0603Ha4YeHHOI METKOW

L
*

N

ND4. VimeHa MOXHO BbiBupaTh U3 Bbina-
[aloLLero Cnucka MeToK, HaxaB KHOMKY
CO CTPEnkOW B COOTBETCTBYIOLLEN rpa-
¢de. MNocne TOro kak agpec 3agad, Ha-
XumMaloT KHonky Add, B pe3ynbrate
B8 Tabnuue NosiBNseTCs HOBas CTPOKa.
HeHyXHYI0 CTPOKY YAansioT KHOMKOWM
Remove. "TItuyka™ B Ha4ane cTpoku 03-
HayaeT, 4TO COOTBETCTRYWOLLAN TOuKa
(3oHa) ocraHoBa akTuBHa. CHsB ee
("NTUuky") WEeN4YKOM MbillK, OCTaHOB
B yKa3aHHOU 30HE MOXHO BPEMEHHO OT-
KNIo4YUTL. KoMaHabl, HAXO[ALNECS B aK-
TUBHbLIX 30Hax OCTaHOBa, BbOENSIOTCS
B OKHE UCXOOHOro TEKCTa Nporpammbl
UBETOM.

Vicnonb3oBaHue TO4YEK OCTaHOBa
B Nporpammax, cogepxaiumux MakpoKo-
MaHObl, UMEEeT OCOOEHHOCTL. [leno B TOM,
4YTO €C/n 3aAaHO HECKONIBbKO TaKuUX TOYEK,
MPUXOAALLMXCS HA OOHOUMEHHBIE MaKpo-
KOMaHAbl, TO Npv aocTuxeHun nobon us
HUX KyPCOpP B OKHE UCXOLHOro TekcTa by-
OET HaxoauUTLCS B OAHOM U TOM X€E MecC-
Te — Ha NepBOi KoMaHae Makpoonpene-
neHusi. 3TO Oe30pUeHTUpPYeT oneparopa,
OH BbIHYX/I€H BbISICHSITb, € UMEHHO Npo-
u3oLien ocraHoB. Bo usbexanue nyraxu-
Lbl B MPOrpamMmy Ha BPEMsi OTRaaKu MOX-
HO BBECTU "XONOCTLIE™ KOMaHabl NOp, OT-
LenvB MU MeTKuU-aapeca TOHeK OCTaHo-
Ba OT MakpoKomMaHz. Hanpumep, Takum
obpa3om:

ND1 nop
NODE ....

ND2 nop

NODE ....

IO OKOHY@HUU OTNAAKU HEHYXHbIE KO-
MaHObl YOansior.

MpenycMoTpeHa BO3MOXHOCTb 3aaa-
BaTb TaKk Ha3blB2EMble TOYKU Tpaccu-
POBKUY, OTKPbIB O4EHb MOXOXEE Ha TONb-
KO 41O paccMOTpeHHoe OKHO
Debug/Trace Settings. Pasnuua B TOM,
4TO NpU AOCTUXEHUU TOHKU (30HbBI)
TPaCCUPOBKU CUMYNSLUSI HE OCTaHaB-
nueaeTcs, Ho coobiuenue o6 aTom 3a-
HOCUTCS B NPOTOKON. [pOCMOTPETL
¥ NPO2HanNU3npPoBaTb €ro MOXHO B OKHE
Window/Trace Memory.

3aBepLlIvB OTNaaKy NporpaMmsl, MOX-
HO 6bIn0 6bl cuuTaTL 33Aa4y PEeLeHHOMN.
OpHako 3aHOCUTb €€ B TakOM BUAE B na-
msTb MK 6ecnonesno: pesynstat paboTsl
(uucno B syeiike Count) ocTaHeTca Hepo-
CTYNHBLIM NOb30BaTENi0. BO3MOXHbIN Bbl-
XO[, U3 MNONOXEHUS — BLIBECTU KOL, 3TOrO
yucna, Hanpymep, Ha BHELUHWE BbiBOAbI
noprta B. [lns 3TOro QOCTarO4HO OBYX
PacrnonOXeHHbIX B MOOXOASIWEM MEeCcTe

KOMaHA:
movfwCount ; Kopwus CountBW,
movwfPORTB ; 3atem ua W e nopr.

Wx ponyctumo pa3mecTuTb, Hanpu-
mep, Mexay merkoit NDO v nepBow u3 Ma-
kpokomanp, NODE. MpaBaa, norpebyercs
ele oceo60auTL BBIBOALI NopTa B oT gar-
4yukoB, nepexecsi ux Ha nopt A. OgHako
HabnoaaTe OBOVHHLINA KO HR OBUHOYHbIX
CBETOAMOAAX, MOOKMAIOYEHHbIX K MOPTY,
He coBceM yno6Ho. Xotenock 6l 1 yBenu-
4YuUTL NPenen cyerta ceepx yucna 255, pas-

MELLaLLErocs B O4HOW BOCbMUpa3psan-
HOW sfiHeunKe.

Tam, roe TpebyeTcs Bolcokoe 6biCTpOo-
neucteue (Hanpumep, B NporpamMme 4Yac-
TOTOMEPA), CHeT BenyT B ABOUNHOM ¢Hop-
mare, a pedynsrar npeobpasyior B ynob-
HblA Ans nHpukauuu gopmar nepeg ca-
MbiM BbIBOLOM. Mbl Xe, pacnonaras no-
CTaTO4YHbIM BpPEMEHEeM (noacuuTbLiBae-
Mble 06bEKTH ABUXYTCSH MEANEHHO), No-
CTYNUM UHAYe U OPraHu3yeM CHeT B ABO-
nyHo-pecsTuyHoM  dopmarte.  HAueiika
Count 6onblue He noTpebyeTtcs, NOSTOMY
COOTBETCTBYIOLLYIO €l CTPOKY 13 pasnena
onucaHus NepemMeHHbIX yaanum, a BMec-
TO HEe pa3MecTuM creayllme Hetbipe
oneparopa:

Figl equ H11
Fig2 equ H'12'
Fig3 equ H13
Fig4d equ H'14
Otum 6ypeT BoigeneHa namsaTe NS

XPaHEeHUs! YETHIPBX AECATUYHBIX Ldp pe-
3ynerara. B paspene vHuumvanusauum Ko-
mangy cirf Count Takxe 3ameHumMm 4e-

ThipbM$:
clrf  Figl
clrf  Fig2
cirf  Fig3
cirf  Figd

B rmaBHOM UUKNE NporpamMmbl KOMaH-
Obt YBENUHEHUS Y YMEHBLUEHUS COAEPXu-
moro Count (OHU cHabXeHbl MeTkamMu Co-
oreeTcTBeHHO ND3 1 ND6) 3ameHsiemM ko-
MaHgaMu Bbi30B2 NoANporpamMm, Bobinon-
HSIOLLMX HEOBX0aVMBIE AEeUCTBUS HAZ, CO-
nepxumbiM siveek Fig1—Fig4:

ND3: call ADD1

NDG6: call SUBT1

Camu nognporpammel ADD1 v SUBT1
6ynyT paCCMOTPEHbBI HUXE.

B oTAv4ue OT MakpoKoMaHabl, BMECTO
KOTOPOI accembnep NoACTaBNAET B NPO-
rpaMMy noCcnenoBaTenbHOCTU MaluuvH-
HbIX KOMaHf, 334aHHble makpoornpege-
neHueM, U genaet 310 CTONbKO pas,
CKONMbKO MakKpOKOMaHaa BCTpeyaeTcs
B NporpamMmMe, NoanporpamMmMa npucyTcT-
syeT B namsitu MK B 0aHOM ak3emMnnsipe.
NMpuMmeHeHne MakpoOKOMaHL, pacxonys
NaMsTb, HE 3aMeNAeT UCTIONHEeHue NPo-
rpamMmbl, MOANPOrPamMMbl Xe 3KOHOMAT
NamsTb, HO PacxoayloT BPEeMs Ha nonon-
HUTENbHbIE Onepauuu, HeobxoauMbie
nna "Bbi3oBa” nognporpaMmmbl U BO3Bpa-
Ta n3 Hee.

BcTrpetyB kOMaHay Bbl30Ba Noanpo-
rpammbl call, npoueccop 3anomMuHaer
agpec cneayiolleit 3a Hell komaHael (Tak
Ha3biBaeMbl aapec Bo3Bpata) B cneum-
anbHOW obnacTy namsitu — CTeke —
U BLINONHAET 6Ee3yCROBHbI MNepexon
K NMepBOi kOMaHae noanporpaMmel. 3a-
BEepwaer noagnporpamMMmy  kKOMaHpa
return. OHa u3enekaer U3 cTeka agpec
BO3Bpara U OCYLLUECTBASIET nepexog no
3roMy agpecy. Takum o6pa3oM, BbINoOn-
HUB MOANPOrpamMMy, Npoueccop Bceraa
nepexoauT K cneayloulen 3a ee BbI30BOM
KOMaHpe.

Bbi30Bb NOAnNporpamMm Moryt 6uiTb
BNOXEHHbIMU, T. €. U3 OOHOM MoAnpo-
rpammMel MoxeT GbiTb Bbi3BaHa Apyras.
JonycTumMoe 4ucno Takux Bbi30BOB Or-
paHu4eHO "rnybuHON™ CTeka, He opuHa-
kOBOUI Yy pa3Hbix MK. Hanpumep,
B PIC16F84 cTtek — BOCbMUYPOBHEBbLI
(MOXHO nocneposaTesibHO Bbi3BaTb A0
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4

ADD1 movfw Fig4
addiw -9
Jz CR10
incf Figd F
retum
CR10 clrf Figd
movfw Fig3
addiw -9
Jz CR100
incf Fig3,F
return
CR100 clrf Fig3
moviw Fig2
addiw -9
Jz CR1K
incf Fig2F
return
CR1K cirf Fig2
movfw Fig1
addiw -9
Jz CR10K
incf Fig1,F
return
CR10K  cirf Fig1
return
SUBT1 movf Fig4,F
Jz BR10
decf Fig4 F
return
BR10 moviw 9
movwf Fig4
movf Fig3,F
Jz BR100
decf Fig3,F
return
BR100 moviw 9
movwf Fig3
movf Fig2,F
Jz BR1K
decf Fig2,F
return
BR1K moviw 9
mowvwf Fig2
movf Fig1,F
Jz BR10K
decf Fig1,F
return
BR10K  moviw 9
movwf Fig1
return

BOCbMM nognporpamm), a B PIC12C50x
YPOBHEWM CTEKa BCero asa. B MK gpyrmx
CEMENCTB NOJ CTEK OTBOAAT 4HaCTh
06bIMHOW NaMATU AaHHBLIX, NPUYEM €F0
paaMmep NporpammmncT MOXET u3ame-
HATb. KpOoMe TOro, uHoraa npegycmar-
pUBAETCH XpaHEHNE B CTEKE HE TONBLKO
aapecoB BO3Bpara, HO U APYrux AaH-
Hbix. B PIC-kOHTpOnnepax Takown BO3-
MOXHOCTW HET.

OpHa 13 cambix 6ONbLUIKMX HENPUAT-
HOCTEeN, NoACTEPEranLWmnx NPorpaMmmm-
cTa, CBA3aHa C NepenonHeHNEM CTeka.
OHO cny4aeTcs HE TONBbKO N3-32 ABHbIX
owunbok (Hanpumep, BCNeAcTBUE OT-
CyTCTBUSR KOMaHAbl return B Haanexa-
LUlEM MECTE), HO U N3-3a C/IOXHBIX CUTY-
aunn, CKNagbiBaUWUXCR B Npouecce
NCNONHEHNS NPOrPamMmsl, CoaepXaLLen
MHOFo nognporpamm U obpabdarwieato-
Llel MHOXECTBO 32npOCOB nNpepbiBa-
HUN (Ux o6paboTka Takxe CBA3aHa

Tabnuua 13
; Ecnu uucno eauHny yxe
; paBHo 9, Byner nepeHoc
. B cneayowvn paspsg,
. MHa4e yBenuineaem 4yucno
; Ha 1 n Bo3BpaLaemcs
; Mocne 9 — O » yBenuinBaem
; Ha 1 YUCno NEecATKOB...

JAHaNOrMYHO — YUCNO COTEH

;AHAMIOTMHHO — YUCTO ThICAY

; Bce undpui 06paboransi,
; BO3BpallaemMcs

Tabnuua 14
; Ecnu yucno eaunvy — 0,
; Byner 3aem,
; Ha4e YMEHbLUAeM Yucno
; Ha 1 v BO3BpallaeMcH
; Mocne 0 — 9 u ymeHbluaeM
: Ha 1 YUCno NECATKOB. ..

; AHanoryyHO — YUCNO COTEH

;AHaNOrMYHO — YUCTIO THICAY

; Bece umndppul obpaboranbi,
; BO3Bpallaemcs

C vCcnonb3oBaHMeEM cTeka). Agpeca,
NOMELLEHHLIE B NEPENONHEHHBIN CTEK,
TEPRIOTCH, BMECTO HUX WIBNEKAIOTCH
Apyrue, B peaynbrarte 4ero Hopmasnb-
HbI X0 NPOrpamMMbl HapyllaeTcs non-
HOCTbIO.

Cpencrs NPOBEPKU CTENEHWN 3arofnHe-
HUS CTeka BO BPEMS WCMNONHEHUS Npo-
rpammebl PIC-KOHTpONnepb! He MEIoT, OA-
Hako cumynaTop MPSIM noasonseT npo-
CMOTpPETb COAEPXMMOE CTEKQ B OKHE
Window/Stack.

Mognporpamma ADD1, yeBenuumeaio-
Lan AECATUYHOE YMCNo B Auenkax Figl—
Fig4 Ha 1 npu KaXxa0M BbLI3OBE, NpUBEAEHA
B Tabn. 13. Ecnu yncno B paspspe enu-
HUY (svenke Figd) He AOCTUIMO Makcu-
ManbHO BO3MOXHOIO 3HayeHus 9, yeenu-
ymBaem ero Ha 1 n Ha 3TOM 3aseplsaem
nognporpammy. B npotveHoM cnyyae 3a-
niceiaeM B sivenky Figd muHumansHoe
3HaueHune 0, N0 TaKOMY XE anropuTMmy yBe-

AMNMBAEM Ha 1 YMCNO B paspsae AECATKOB
v T. . BNNOTb A0 pa3psaa Toicay (Figl).

AHanorn4Ho ycrpoeHa v noanporpam-
Ma BblyMTaHms  eauvHuusl SUBT1
(vabn. 14). TekCTbl 06€eMx NOANPOrpaMmm
NOMELLAIOT B MNPOrpammy nocne OCHOBHO-
ro UuKN2 HeNoCpPeaCTBEHHO nepea an-
pekTneon end.

Ecnu, pa6oras C CUMYNSTOPOM
MPSIM, BLINONHATL LWArM NPOrpamMmel,
HaXxmas KHONKy fea BMECTO [?%] cUMyns-
TOp 6yAET "nepeluarmeaTh” Yepes BbI20BLI
nognporpamm, oTobpaxas B CBOMX OKHax
NVWE pe3ynbTaTel UX BLINOAHEHUS. 3TO
3KOHOMUT AIOBONBHO MHOIO BPEMEHU NpU
NPOBEPKE NPOrpamMMm, COAEPXAUMX YXe
OTNaxeHHbIe nognporpammel. Ha ncnon-
HeHWe apyrux komaxg, (kpome call) sBuibop
TOW NN UHOM KHONKU HE BNUSET.

UTak, B auenkax Figl—Fig4 vmeetcs
pe3ynbTat paboThl CHETYMKR — [BOWY-
HblE KOAbl YETbIPEX AECATUYHBIX LMP.
OcTanocb BbIBECTU 3TU KOAbI HA YETbl-
pexpa3paaHbii CBETOAVMOAHBIN UHAVKA-
Top. Cxema ero nogknoueHus k MK noka-
3aHa Ha puc. 1 (cMm. "Paano”, 2001, Ne 5,
c. 18). HanomHum, 4TO KOAbI LMPP C BbI-
BoaoB 6—9 (paspsaos RBO—RB3) MK
DD2 noctynaioT Ha npeobpalosaTent
koaa DD1, K BbIXOAAaM KOTOPOIro NOAKMO-
YeHbl KaToAbl CBETOAUOAOB (3NEMEHTHI)
vHavkatopa. Ob6wue aHogbl CBETOAMO-
AOB KaX[0ro 3HaKOMEeCTa COEeAVHEHb!
c BbiBOgamu 17, 18, 1 u 2 (pa3pspamm
RAO—RA3) DD2.

MoxHo v 6eino 06onTUCE 6€3 NPE06-
pa3osartens kopga? [la, HECOMHEHHO,
HO Torga Ans BbIBOA2 KoAa LUbdpbl Npu-
LWNoChL Bbl 334eNCTBOBATb CEMb (NO YMC-
Ny 3NeMEHTOB MHAMKATopa) paspsaos
nopta MK (Hanpumep, RBO—RB6) u,
KPOME TOro, nporpammHo npeobpaso-
BaTbk KOoabl AecaTuyHbix umdp B "cemu-
3NEeMEHTHbIE".

CpoenaTtb 3TO MOXHO ABYyMsi cnocoba-
mu. [lepBbin 3aKMo4aeTcs B ONMCaHUN 3a-
BUCUMOCTUN COCTOSIHUA KaX[0ro 3NEMEH-
Ta OT Koga oTobpaxaeMon umdpbl NOru-
4eckMu GYHKUMSMU U peannaauun 3Tux
dYyHKUMIA B NpOrpamMMme C fMOMOLLBIO KO-
MaHg, BbINOAHAWMX onepauvn U, LN,
HE. Mpuberas k "annapatHon™ aHanormu,
MOXHO C4MTaTb 3TOT METOZ, 3KBUBANEHT-
HbiM pa3paboTke npeobpazoearens Koaa
Ha MUKPOCXEMAX Manon CTENEHU WHTEr-
pauumu: Npouecc BeCcbMa TPyAOeMKUM,

Tabnuua 15
DC7 addwf PCL.F

retlw B'0000001" ; Umppa O
retlw  B'1001111* ; Iuppa 1
retlw B'0010010' ; Uudpa 2
retlw B'0000110' ; Hudpa 3
retlw B'1001100' ; Uudpa 4
retlw B'0100100' ; Hudppa S5
retlw B'0100000' ; Uudpa 6
retlw B'0001111' ; Imdppa 7
retlw B'0000000" ; Iuppa 8
retlw B'0000100"' ; MHudpa 9

a peaynerat — rpoMo3sgkuin. Bropoi cno-
co6 — 3abnaroBpeMeHHas NoaroToeka
1 paamelleHne B namatn MK Tabnuusl ro-
TOBbIX PE3YNLTATOB — MO3BONKET OCBOGO-
anTe MK OT CROXHbBIX BLIMUCNEHUIA, 32HW-
MaIoLLMX K TOMY Xe Hemano spemenn. lNo-
N06HbIE TabNULbl OBLIYHO XPaHAT B Haw-
6onee emkon YacTn namat MK — namstn
nporpamm.




OpnHako npexae, 4emM BOCNONbL30BATb-
csa "orBeTOM™ 13 Tabnmubl, Heob6xoauMo
nepeHecTr ero B OAMH U3 permcTpos na-
MSATU fanHbiX. Y MHorux MK ans 3toro
npeaycMoTpPeHb! crieymnanbHble KOMaH-
on. Ectb T1akas u y MK cemencrsa
PICmicro, npasaa, XOpOLLO "3aMacKknpo-
BaHHasa". 310 — retlw (Bo3spar m3 noa-
NPOrpamMmbl C 331aHHBIM ONepaHoM KO-
MaHfabl 3HaveHvem B peructpe W). Tab-
nuuy odopMnsoT B BUAE NMOANPOrpamMmbl
(vabn. 15). lMNepen ee BLI3OBOM 3Ha4e-
HYE KOJa, KOTOPbiA Heo6Gxoanmo npeot-
pasosarb, Cnefyer NoOMecTTb B PErMCTp
W, Hanpumep:

movfw
call

Fig1
DC7

BbinonHas nepeyd KOMaHay noanpo-
rpammbl DC7 (addwf), MK no6asut
K 3HAYEHWID NMPOrpaMMHOI0 CHeTHYuKa
(pernctpa PCL) umncno m3 permcrpa
W. B peaynbrarte ganee 6yner BoinonHe-
Ha komaHga retlw, HO He Ta, KoTopas
cnefyeT HerocpencteeHHo 3a addwf,
a oTcTosiLas Ha BenuYMHy KoJa w3
quenkmn Figl. Takmm obpasom, nocne
BLINONHEHUN noanporpammel DC7 B pe-
ructpe W 6yzeTt HaxoamTbCs “cemmane-
MEeHTHbIN" KoA undpbl, B KOTOPOM CBe-
TALWMUMCSH 3/1EMEHTaM COOTBETCTBYIOT
nor. 0. Ecnn Heo6xoaumMo, 4To6bl UM CO-
orseTcreoBany nor. 1, JOCTATOYHO WH-
BEPTUPOBATL BCE paspsibl onepaHaos
komang, retlw (Hanpumep, B'0000001°
3amenntb HA B'1111110°, B'1001111" —
Ha B'0110000" v 1. a.). Tabnuuy nerko
LONOMHUTL, HANpPUMep, Ko4amm ans Bbl-
BOJA HA MHOMKATOP LeCTHaAuaTupwy-
HbiX umdp A—F (mocrarouHo nobasutb
B €€ KOHLE HYXHO€ HYWMCNO KOMaHp
retiw).

yutute, 4TO cnyYanHoe obpaiieHne
K Tabnuue co 3HayeHnem B perncrpe W,
MPEeBLILAKLLMM 0MNYyCTUMOE, fpuse-
[eT K kKatacTpodnyeckmm rnocnencrsn-
am — Oyner BLINOMHEHA KOMaHAa, Ha-
XOASALWAACH 3a npejenaMm nNoanpo-
rpamMmbl. 103TOMY pEKOMEHAYETCSH ne-
pel BbLI30OBOM MOANpOrpamm Bceraa
NPOBEPSATL UCXOOHbIE 3HAYEHUNA Ha [0-
NyCTUMOCTb.

OnucaHHbIM 06pa3oM OpPraHusyioT
Tabnuubl AnnHoM o 256 aveek (6onbLue
HE MO3BONSET Pa3psaHOCTL PErncTpos
Wu PCL). Heo6xoommo cneutb 3a Tem,
4TOObLl B MPOLECCE BLINOMHEHNA TMOA-
nporpammel-Tabnuubl pernctp PCL He
nepernonHuncs: cymMmma mnaawero 6an-
Ta ee HaYanbHOro agpeca n MakcuMmarnb-
HOro NpPeobpasyemMoro Yncna He OOoMmK-
Ha npeBocxoauTb 255. BhinonHeHwe
3TOro yCnoBus NpoBepsiioT Mo IMCTUHTY
OTTPaHCNIMPOBAHHOW NPOrpammel (dpan-
ny *.Ist; 8 MPLAB ero npocmarpmsaior,
sbibpas nyHkT meHio Windows/Absolute
Listing). dann copepxut dakTtnieckne
agpeca Bcex KomaHz. MoxHO npuHyaw-
TeNbHO 330aTb acceMbnepy HyXHbli a-
pec, NoMecTmB Nepez noanporpamMmmMon
ovpektuey ORG. Ecnm ycnosue BbINnosn-
HWUTbL He yaaeTcs unm Heobxoagvma Tab-
nua pavHom 6onee 256 sveek, Npuxo-
OMTCSI YCNOXHSTL NMPOrpamMMy, ornepw-
pys He Tonbko wmnagwwm (PCL),
HO n cTtapwwmm (PCLATH) 6avitamm cHet-
4Yunka agpeca.

(OxoHyaHmue cneqyer)

AKTUBHbIN LLYN
C MUKPOCXEMOMK KMOT

A. CAMOMJIEHKO, r. Knu# MockoscKow o61.

Kak noka3ana npakTuka, B aKTMBHOM Lyyrne aHanorosoro npubopa
MOXHO MCIons30Barhk noruydeckyro mukpocxemy KMOII. lMpumeHsas
npocrenne CMEeHHbIEe HaCaAKy C Pe3uCcTopamm pas3niniHoro corpo-
TUMB/IEHUSI, MOXHO M3MEHNTb B LUMPOKOM AMana3oHe 4YyBCTBUTESb-
HOCTS Wyna 6e3 onacHoOCTH ero neperpy3Ky.

flaccuBHbiE LWyMbl C BLIHOCHLIM pe-
3UCTUBHBIM AENUTENEM, Kak npasuno,
ocnabnsaloT curHan, NpuUYeM wmx genn-
Tenb AONXeH 6biTb CoeguHeH C name-
puTenbHeiM NPpUBOPOM SKPaHUPOBAH-
HbiM kabenem. BxogHas €eMKOCTb
y Hux — He meHee 10...12 nd. AkTus-
HblE LUyMNbl HA NMONEBbLIX TPaH3UCTOpPax
6oaTCs Neperpy3ok, Hepeako U3MeHs-
10T MOCTOSRHHYIO COCTasnsiowyo npu
rnepefaye curHana, nepepailT curHa-
Nbl BLICOKOTO YPOBHSA C 3aMETHOW He-
NVHENHOCTLIO.

MpepnaraemMblit aKTUBHbLIN LLYN C fi0TU-
YECKUM 3M1eMeHTOM MuKpocxemMsl KMOI
B IMHEIHOM PEXMME MOXET ObiTb BLINON-
HEH B Pa3nuyHbiX BApUaHTax, OTAnHal-
LUMXCH BXOOHBLIM COMPOTUBAEHUEM W KO-
sdbPUUMEHTOM nepefayn: ¢ OeneHnem
curHana, ¢ eIuMHUYHOW nepepaqyen mnm
YCUNEHUEM CUrHana.

Cxema npocTenwiero sapmwaHra Lyna
¢ koaddpuumentom nepepaun 1:10 n Ha-
npsbkeHneM curHana He 6onee 30 B npu-
BEAEHA HA PUCYHKE.

3nemeHT DD1.2 MMKpPOCXEMbI OXBa-
yeH 100%-Hoit OOC c ero sbixofa Ha
oavH M3 BxoLoB (BbIBOA 6) n nostomMy
€ro BLIXOJHOE HanpsXeHne, pasHoe Mno-
POrOBOMY HAaMNPSXEHWIO 3NEeMeHTa, Co-
CTaBnAET OKOMNO MNONOBUHBLI HANPSAXEHNA

onpenensieTcs pPasHOCTbIO MOPOroBbIX
HanpspxeHuh anementos DD1.1 n DD1.2,
koTopas obbiuHo 6nm3ka k 0 (okono
100...300 mB).

Ins yCTpaHEHUs HanpsXeHus cme-
WeHns Wwyna 8 OLHOM U3 3NEMEHTOB
BBEJEHA PErynmpoBka noporosoro Ha-
npsixenns peauctopom R3. MNockonbky
B KAQ4eCTBe CMELLEHUSA BLICTYNaer pas-
HOCTb NMOPOrOBbIX HAMPAXEHUN 3NEMEH-
TOB, Takas perynmposka AOMmMKHa ObiTb
sBefeHa nubo ansg snemeHta DD1.2
(kak MokKasaHo Ha puCyHke), nmbo
DD1.1, 4TO ANKTYETCS 3HAKOM pas3bpo-
ca rnoporos 3nemMeHToB. B o6oux cnyya-
fx nesbll No cxeme BbiBOL, R3 nomxeH
ObiTb COEAUHEH C MMOCOBLIM 32XMMOM
6arapen, nNpasbii — C BbIXOAOM 3ne-
meHTa DD1.2.

BxopgHoe conpoTtuBneHue Liyna onpe-
LensieTcsl 3Ha4eHNeM COonpOTUBREHUS pe-
anctopa R1. Ero BxoaHas eMKOCTb CO-
crasnsieT scero 1...2 nd®. Ana ykazaHHbiX
Ha PUCYHKE COMPOTUBNEHUIA PE3NCTOPOB
rpaHn4Has 4acToTa MasioCUrHalbHOr O KO-
addpuuneHTa nepeaaym Lyna 3asmcut ot
LSIMHBI U EMKOCTM kKabensi, a Takxe Ha-
rpy3ku Lyna, n HaxoguTCcs B MHTepsasne
0,3...2 Mlu.

Ecnn wyn ycunuBaeTt curHan (npwm
COOTHOLWEHUN conpoTusneHnii R2>R1),
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MUTaHU MWUKPOCXEMBbI. ITOT 3/1IEMEHT
cnyxuT ang nonyvyeHns GaHTOMHOM
"CpedHeih TOHKM™ MCTOYHMKA NUTaHWUSA
aHanorm4yHO yCTPOMCTBY LIENEN NMUTAHNA
n3 [1]. MNpu 3TOM OTHOCUTENLHO O6LLEero
NpoBoOAa HanNpPsXeHns Ha BbiBoAax 6ara-
pen npmbnuantensHo pasHbl +Ugp/2
n -Ugs/2, roe Uge — Hanpsixenne 6ara-
pewn.

3nement DD1.1 Takxe oxsayeH OOC
C BbIXOA HA OOMH M3 ero Bxo[0s, u3-3a
4ero ero BbIXOAHOE HAaNpPsXeHne OTHOCK-
TENbHO 32XWMOB UCTOYHMKA MWUTaHWSA
GB1 B OTCYTCTBME CUrHana pasHo Mnopo-
roBOMY HaMpPSXeHUIO U COCTaBnsieT OKo-
N0 NoNoBMHLI HanpsixexHns 6arapen. Ta-
Knm 06pa3om, B OTCYTCTBUE CUrHana no-
CTOSIHHOE HarpsXeHWe Ha BbIXO4e Luyna

HEeOoO6X0AUMO YyYUTLIBATb, YTO B BbICOKO-
4acToTHOM YacTn AYX Luyna BO3MOXEH
HEKOTOPLIA MOALEM, KOTOPBLIA MOXHO
CKOPPEKTNPOBATL LUYHTUPOBAHUEM pe-
3auctopa R2 KOHAEHCAaTOPOM Manon em-
KOCTW.

B Lyne MOXHO MEHSTb YMCNOo WUC-
MONb3YEMbIX 3N1EMEHTOB MMKPOCXEMbI,
WHBEPCMIO CUrHana, sbibmpatb “3akpbi-
THIA" UM "OTKPLITLIN" BXOAbI, A Takxe
ob6paszosatb AuddepeHumanbHbIi BXOA,.
MpumeHeHre Mukpocxemsbl K561J1M2 (4
anemexnTa UCKIMKOYAKOULEE WIW) nos-
BonsieT nosyyntb Gonbluee ycuneHme
[2] n, COOTBETCTBEHHO, CHUXEHWE BNNS-
HUSA EMKOCTW Kabens KackaiHbiM BKJIO-
YeHWEeM AByX 3nemMeHToB. [ns namepe-
HWIA Ha yacToTax sbiwe 100 Iy conpo-
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U3MEPEHUA

E-mail: measure@paguo.ru
Ten. 208-83-05

PAAMO N2 11, 2001

TuBnedne R1 nyqwe yMeHbwuTs Ao
47 kOm, nonyuvB eavHWYHbIN KO3 PU-
UMEHT nepeaauu.

Hu3koe BXOaHOE ConpoTUBAEHME 3ne-
MEHTA, OXBa4eHHOro napannensHon OOC,
NO3BONKET NPU HEOBXOAMMOCTU yanu-
HUTbL Wyn rMbKMM HE3KPaHMPOBaHHBLIM
NPoOBOAOM C pe3ncTopom R1, 4TO ymeHb-
WwaeT emMKoCTb W3MEPUTENbHOM Uenwu.
Mo 3TOW %€ NPUYMHE BLIHOCHOM MOXET
6biTb TONBLKO 4acTb A1 NpobHuka, B 3TOM
cny4ae CO6CTBEHHO LWyn npeacTasnsier
coboii npocTo peauctop R1, a yacts A2
uyna MoxeT ObiTb pacnofioXeHa PsaaoMm
C U3MepUTENbHLIM NPUBOPOM UNKn B €ro
Kopnyce.

LLlyn BuidepXuBaeT AnuTENbHLIE NEpe-
rpy3ku no exoAy Ao 500 B ¢ pe3auctopom
R1 MNT-1 (350 B — ans MJIT-0,5) npum
pa3MeLleHnn ero, Hanpumep, B nnacT-
MacCOBOM KOPMyCe OT LUAPUKOBOW aBTO-
pyukun. LLlyn nmeeT HECKONBLKO BapraHToB
KOHCTPYKUWW C UrMoM, 3aXXVMOM 1 pe3unc-
TOpamMn C pPasnyHbIMU CONPOTUBIEHUSI-
MU, onpeaensiiolmmMm Ko3pGUUMEHT ne-
peaayn.

Peauctopom R3 npounasogsT ycTaHos-
Ky HyJ19 (OTCYTCTBUE CMELLEHUSA BbIXOAHO-
ro HanpsXeHws) NPy 3aMKHYTOM BXOAe
wyna. MNpy MCnonL30BaHMM MUKPOCXEMbI
K56111E5 (c anementamu 2UJTU-HE) ne-
BbIW NO Cxeme BbiBOA pe3uctopa R3
M HWXHUM Bxog anementa DD1.1 coeau-
HAIOT C MWHYCOBbBIM BbiBOAOM Oatapew.
BxoAb! HEeMCNONb3yeMbIX 9NEMEHTOB Moa-
KIOHAIOT K KakoMy-nnbo u3 euieogoB 6a-
Tapew NUTaHus.

Ans ymeHbwenns rabaputoB wyna
NOACTPOEYHbIN pe3ancTop R3 MOxHO 3a-
MEHUTL ABYMS NOA06PaHHBIMU PE3NCTO-
pamu. bonee Toro, 3TOT PE3UCTOP MOX-
HO WCKIOYUTb COBCEM: BO3MOXHO MPO-
CTO MUHUMW3NPOBATL CMELLEHME BbIGO-
POM TOYKW NOAKIOHYEHUS BBIBOAOB 2 1 6
MUKpOCXeMbi. Hanpumep, BbiBOA 2 MO-
XeT 6biTb NOAKNIOYEH K MAIOCOBOMY 3a-
XUMY MCTOYHVKA NUTaHus nmbo K BbiBO-
Ay 1 DD1. CmelweHve naMeHneTcs Tak-
Xe Npu NepemMeHe BXOA0B KaXaoro ane-
MEHTa MEecTamu, ecnm OHuM He ob6beau-
HEHBbI, UNW AOTrNYECKMX SNIEMEHTOB MUK-
POCXEMbI.

K HepocTaTky npyBeE€HHOIro BapuaH-
Ta Lyna MOXHO OTHECTU MHBEPCUIO MNO-
NAPHOCTU CUrHana n HeobxoANMOCTL OT-
AENbHOTO MCTOYHWKA NUTaHUSA, XOTH 3KO-
HOMWYHOCTb TaKoro yCTPOMCTBa BMOSIHE
YAOBNETBOPUTENBHA.

MHBEpCUIO NONAPHOCTM CUTHaNa Ly-
NOM MOXHO VCKAIOYUTb, UCMNONb3yA Tpe-
TUIA 3NEMEHT MMKPOCXEMbI, OXBATVB E€ro
napannensHon OOC vepe3 pe3ucTopsbl
PaBHOr0 HOMWMHanNa CONPOTUBAEHWMEM
B HECKONBbKO Kunoom. MNpu aTom nonoca
NPONYCKaHWA Lyna, BEAVYUHA €ro KO-
adpPpurumenTa nepenayn n BOIMOXHOCTb
YCT@HOBKW HYNIEBOrO HanpsXeHUN cMme-
LEHUA HA BbLIXOAE NPAKTUYECKU HEe n3-
MEHSIOTCA.
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KOPPEKLUUSA
OLUUBKHU
MYJIbTUMETPA
M890C NPHU
U3SMEPEHUU
TEMIMEPATYPbOI

A. BYTOB,
c. Kypb6a Sipocnasckoii 06.

Bcem xopow okaszancs npuobpe-
TEHHbIV MHOW HEAOPOrOoN MyNLTUMETP
M890C*: BoceMb M3MeEpAEMbIX BENU-
4uH, 30 npenenoB U3aMeEpPEeHuUs, BLICO-
Kas TOYHOCTb, 60/bLIOE BXOQHOE CO-
NPOTUBAEHME, MHAWKALUWSA Ha aucnnee
BbibpaHHOro pexwuma paboTei, aBTO-
MaTUHECKUI BbIKNIOYATENb NUTaAHUA.
OaHako Npu N3MEPEHUU TEMMNEPATYPbI
B HECKOJIbKO AECATKOB rpaayCcos npu-
60p "owmnbanca” Ha 9 °C. Tak Kak 31O
cnvwkoM 6onblian ownbka B HYXXHOM
VMHTEpBane uamMepeHus TeMmneparyphi,
1 BCKpbin npmbop u nopcTpoiikon
YMEHbLUUA NOrpewHOCTL A0 NpuemMne-
mMon. Huxe nepeyncnen nopapok pa-
60ThI.

Heob6xoAMMO BLIBEPHYTH 4HETbipe
KPENEXHbIX BUHTA, CHATb S3aAHION
KpbilwKy npubopa v otknumTb 6arta-
pel nNuTaHus. 3aTtem CneayeT BhiBep-
HYTb TPU KPYMNHbLIX BMHTA, Pacnono-
XEHHbIX TPEYrofbHUKOM, U W3BMEYb
nnarty u3 kopnyca.

JaTuvk TeMnepaTypbl OKpyXalowen
cpejbi (T. €. AaT4MK XONOAHOro cnas)
BbINONIHEH Ha KPEMHWEBOM Auoae
¥ pacnonoxeH cnpasa OT rHe3aa ang
noaknyeHua Tepmonapsl. Mogys ue-
pe3 TOHKyI0 TPyb6ouKy Ha Auod U Ha-
6ni04as nokasaHua Ha UHAUKATOPE
npubopa, ybexanaemMmcsa B NpasunLHOC-
TV NOWCKOB Auvopda partuvka. Psaom
C AMOLOM HaxoAsTCHA ABa pe3ucTopa.
Noa6opom TOro ua HUX, KOTop.ili 6an-
X€ K UHAUKaTopY (ero ConpoTUBNEHUE
560 OM), B HEKOTOPLIX NPEAEnax MOX-
HO KOpPPEKTUpPOBaTbL MNOKa3aHWA TEM-
nepartypsi.

B obwem cnyuyae, 4Tob6bl yBEnU-
4UTb NOKa3aHue nHaMKaTopa, conpo-
TUBNEHME WTATHOrO pe3ncrtopa yse-
NMHMBaT U, Haob6opOT, ANA YMEHb-
WEeHNA NOKa3aHui CONPOTUBAEHME
ymeHbwaioT. MNostomy npu norpew-
HoCTK —9 °C nonapgobunock oTnasTb
O[WH U3 ero BLIBOAOB W B Pa3pbiB Ue-
nn BNaaTb ManorabapuTHbIn HU3KO-
OMHbI pPEe3ncTop, CONPOTUMBNEHUE
KOTOporo cnepgosano nogobpaTe.
B paHHOM cnyyae okasanoch gocra-
TOYHbIM CONPOTUBAEHUE AONOAHU~
TenbHoro peancrtopa 3,3 Om.

lMpu HacTpoiike cnepgyeT yuuTbi-
BaTb, 4TO NnaaTa, a CNnenoBaTesibHo,
Y AVog — AaTHUK TeMnepaTypbl, OCThi-
BaeT MEANEHHO, NO3ATOMY NnoAanaveaTth
pe3ucTop (NnocnepoBaTenbHO UK na-
pasfenbHo) nyydwe C NOMOLWBLIO ABYX
OTPE3KOB npoesoaa OSIMHOW
50...100 mm. |

OcHoBa CBETUNBHUKA, CXEMa KOTOPOro
nokasaHa Ha puc. 1, — 61oKuHr-reHepa-
TOp Ha TpaH3ucTope VT3, nogo6HbIv onm-
caHHoMy B [1] Ha c. 76. PeancTtop R7 or-
paHnumuBaeT Tok 6a3bl TpaHaucTopa. Ou-
oA VD1 3awmwaet ycTpoucTBO OT MoA-
KJIIOHEHUA K MCTOYHUKY NMUTaHWUA (aKkymy-
nATopHol 6arapee) B HENPaBUILHOW MNOo-
NApHOCTU. WCTOYHMKaMKM OCBELLEHUA
cnyxaT ase COE€AUHEHHbIE MNOCNeaoBa-
TensHO namnel gHesHoro cseeta (JI4C)
EL1 v EL2 mouwHocThI0 No 6 BT OT kuTaii-
ckoro ¢poHapsa "ROBO". CBETWIbHYK NPO-
BEPEH 1 C 0ANHO4HBIMK J11C MOLLHOCTLIO
6 n 20 BT. N0 COOTHOLIEHMIO SIPKOCTM
v notpebnsemoro Toka Beibop 6bin cae-
NaH B NONb3y ABYX LUECTUBATTHbLIX.

WHavkatop paspsaku 6arapen He 0ba-
3areneH (BCe BXOASALUME B HETO 3/IEMEHTbI
MOXHO Ha nnary He yCTaHaB/MBaThb), HO OH
O4€Hb NONEe3eH 0COBEHHO NPU MCMONL30Ba-
HWUW aKKyMynsiTopHoi 6arapem CpaBHUTENb-
HO HEBONbLUOW EMKOCTU (HaNPUMEP, MOTO-
UVKneTHoM). UHOuKaTop COCTOUT U3 CBETO-
Avoga HL1, tpaHanctopos VT1, VT2, peau-
ctopoB R1—R5, kongeHcatopa C1 v npea-
crasnseT cobon Tpurrep LUmunTra, nonob-
Hbll TOMY, O KOTOPOM pPaccka3aHo B [2].
YHY106bl AOCTUNB AOCTATOYHO MBJION LMPU-
Hbl NETAN rYcTepesnca Tpurrepa, HOMVHa-
nbi pesuctopos R1 v R3 npuwnock yeenu-
4YTb, @ PE3NCTOPA MNONOXUTENLHOM 0BpaT-
How cBsi3n RS ymeHbuumTs. Peavctop R4 or-
paHvuvBaeT TOK 4epe3 ceeToavog HL1.
Konpencarop C1 — noMexonoaasnsioLLmii.

MNMoka akkymynsitopHas Garapes 3apaxe-
Ha B 0CTATO4HOM CTeNeHW, TpaHaucTop VT 1
OTKPLIT, Tak KaK Ha ero 6a3e HanpsxeHue
6onbilue nopora OTKpbIBaHVA. TPaH3MCTOp
VT2 3akpbIT — €ro yyactok 6aza—amurrep
3aLIYHTUPOBAH OTKPbLITHIM TPAH3VCTOPOM
VT1. Ceetoguoa HL1 noraweH. Mo mepe
paspsapkm Gatapey HanpsxeHve Ha 6Gase
TpaHaucTopa VT1 cHuxaercs, TpaH3vcTop
VT1 Ha4HET 3aKpbIBATLCA. 3@ CHET MOSIOXM-
TenLHOM 06paTHOM CBSA3M NPOLIECC NpoTeka-
eT nasvHoo6pasHo. B peaynsrare TpaHauc-
Top VT1 3aKpbiBaeTca NONHOCTHIO, VT2 OT-
KpbiBaeTcs, ceetoamon HL1 3axwuraercs.
B aexypHOM pexvme nHavkarop notpebns-
eT He 6onee 1 MA, a nocne cpabartbiBaHua —
npUbAn3nTeNsHO 5 MA.

Becb y3en nuranus JIOC CMOHTUpOBaH
Ha NeYaTHoON Nnare u3 0AHOCTOPOHHE HOsb-
rMPOBaHHONO CTEKMoTeKCTONMMTa (puc. 2).
B HeM uCnonb30BaHbl NOCTOAHHLIE PE3UC-
Topbi MJTT yka3aHHOM Ha CXEME MOLLIHOCTM.
MopcTpoeunbiii peancTop R2 — mHoroo6o-
potHbii CMN5-3. KoHpencatop C2 — K73-9,
B kauecree C1 noaonget nobown manoraba-
puTHbIi. Tpanauctopel VT1, VT2 — cepwuin
KT315, KT3102 ¢ nobbiMy GyKBEHHBIMW VH-
nexkcamu. [mnoa VD1 ponxeH 6uiTb paccum-
TaH Ha TOK, HE MeHbWWI noTpebnsemoro
ceeTvnbHuKoM ot Oarapeu, a oH, B CBOIO
ouepesb, 3aBUCUT OT MOLLHOCTU YCTaHOB-
nenHbix JIAC. MNpy ogHOM LWECTUBATTHOM
naMne 34eCb MOXHO NPUMEHUTb OMoA U3
cepun K[226. Ceetoavon HL1 — moboro
LBETA CBEYEHUA, HO NyHLLIE KPACHOro, Hav-
6onee nNoOAXoAsLLEro ANN CUrHanM3auvm
0 cutyauum, TpebytoLlein BMeLLATeNbCTBA.

N3 HEeCKOonbKUX TPaH3UCTOPOB CEepwii
KT815, KT817, KT819, onpoboBaHHbix
B kayecTtBe VT3, yka3aHHbili Ha CXeme
KT819I' obecneunn HaZexHoe BKIOYEHNE
NAC. Kpome TOro, y Hero AoCraTtoqHO
60onbLIoN 3anac No NpeaebHbIM TOKY U Ha-
npsxeHuto. MocnegHuii 0Co6eHHO HEeob-




| CBETUABHUK C BATAPENHBIM

NMATAHUEM

. CUPOTA, r. AansHepeyeHck lMpumMopcKoro Kkpas

OTK/II04EeHNS 3NEeKTPUYECKON CETH B NocsieAHNe rofsi cTanm obbry-
HbIM IB/IEHUEM BO MHOIMX pernoHax cTpamsi. He octaBarbscs B nogo6-
HbIX cuTyaumsix 6e3 cBeTa NOMOXET npepgsiaraeMbiii CBETUI/IbHUK,
B KOTOPOM OAHY-A[BE JflaMnbi AHEBHOro cBeTa He6OMbLLIOH MOLHOCTH
nuTaeTr aBTOMOOGMIbHAR UM MOTOLMKIIETHAs akKyMynsaTopHas 6ara-
pes HanpsokeHnem 12 B. YCTPOHACTBO COCTOUT M3 LIMPOKO pacrnpocT-
paHeHHbIX geranei, ero cbopka He 3aliMeT MHOro BPeMeHu.

XOOMUM NPU CAYHaiHOM OTKJ/IIOYEHUU Ha-
rpy3ku ot paboraluwero rexHeparopa
(0 npyumHe aroro pacckasaHo B [3]). Ha-
npumep, Tpanauctop KT815B ¢ maxcu-
MaflbHbiM  HANPSXXEHWEM  KONNeKToOp—
amutTep 25 B ucnpasHo pabotan, rnoka He
o6opeancs 0avH U3 NPOBOAOB, COEaNHAID-

VD1 K[202B

TENbHO NPONUTHIBAIOT NapadmHOM 1 obopa-
4YUBAIOT TOHKOW Oymaron B ABa Crios, Npo-
rNaXuBas Kaxabli XanoMm pasorpeToro na-
anbHUKa. B pe3ynsrare Gymara BnUTbHIBAET
M3NUWKM napadmHa U NAOTHO npuneraeT
K NpoBoAam 06MOTOK, hukepys nx n obec-
neunBasi HeoHx0AMMYIO N30NALIMIO.

12B

C20,015 mk

Puc.1

wwmx J1AC ¢ ob6morkon Il tpancgopmaropa
T1. TpanaucTop Gbun HEMeAIeHHO NPoBuT.
MarnutonpoBoa TpaHcgopmaropa T1 —
522 u3 ¢peppura 2000HM1. O6moTKM | (9
suTkoB npoBoga N3B-2 0,45) n Il (10 suTkos
nposoza MN3B-2 0,3) HaunHaT HamaTbIBaTbL
OLIHOBPEMEHHO ABYMSI NPOBOLAMU BUTOK
K BUTKY. lMocne [essiToro koHew, obmMoTku |
3aKpennaloT B NPOPEe3n kapkaca, 3arem A0-
MarbIBaloT nocneaHuin BUTok obmotku I
Kapkac ¢ rotoebiMy obmotkamu | u Il Twa-
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Janee HamaTbiBalOT BbLICOKOBOSILTHYIO
obmoTky lIl. [ns oaHoi JIAC ola gomkHa co-
nepxarb 180, ans AByX, COEAUHEHHbIX NO-
criegosatesnibHo, — 240...250 BUTKOB NPOBO-
pan3B-2 0,16. Butku yknaasiBaloT BHaBa,
CTapasich pacnpeaenmTs Ux Kak MOXHO pas-
HoMepHee. HyxHo cregutb, 4ToObl Te u3
HUX, KOTOPbIE HAXOAATCA B HA4ANE U B KOHLIE
0BMOTKM, He kKacanmuch apyr apyra. Hanpu-
Mep, OYEHb HeXenaTenbHo nometlars oba
BbiBOAa 06moTku lll B 0aHY U Ty Xe npopesb
Kapkaca. Karywky ewe pas nponuibiBaloT
napaduHOM U BCTaBNAIOT B MarHMTONPOBOA,
KOTOPbLIN coBMpatoT ¢ 3a3opom 0,2 MM Mex-
Oy “qawwkamu”, Ucnonb3ys ans 3Toro npo-
KnaaKy 13 Gymarv v TOHKOM rniacTmacchbl.

TpaHcdopmatop T1 kpensaT k nnare
BMHTOM M3 HEMarHUTHOro marepmana,
NPONYLUEHHBIM Yepe3 LeHTPanbHOe OT-
BepcTMe marHuronposoga. Takom cno-
co00, B oTnnume ot c60pKU Ha Kneto, obec-
neymBaeT HaAeXHyl ¢GUKCaLMIO TPaHc-
¢opmaropa Ha nnate, a npy Heobxoau-
MOCTU — ObICTPbIN IEMOHTaX.

CseTunbHUK coBMpatoT Ha fiePeBsiHHOM
(daHepHOM) OCHOBanMn pasmepamu
280x75x6 MM. B BepxHeit 4acTn ocHoBa-
HUS NapasienbHo ApYr ApYry pacronaratot
nse JIAC, B HYKHE — NeyarHyio nnarty, Ha-
KPbITYIO KOXYXOM U3 a/lOMVHUEBOro NINC-
Ta. B kOXyxe npeflycmarpuvBaioT OTBEp-
ctvs gns ceetoauona HL1 n coegunmnteib-
HbiIX NPOBOAOB, B TOM YMCJie AiBYX MHOIO-
XUMNBHBIX C 3aXMMaMu “"kpokoaun” ans
NOAK/IOHEHUS K aKKYMYNISITOPHOM barapee.
Tpan3ucTop VT3 kpensaT K KOXYXY, MCroJib-
3yA NoCNefHWin B Ka4yecTBe TernnooTsoaa.

JIAC ycTtaHasnmeatoT Ha ABa NPUKNIEeH-
HbIX K OCHOBaHMIO AepeBsiHHbIx Bpycka ce-
yennem 15x10 mm. OamH 13 HUX pacnona-

raioT y BepxHen KPOMKM OCHOBaHWsA, Opy-
rOM — HWXE, Ha PacCTOAHUN, PAaBHOM -
He J1OC 6e3 BuiBofoB (215 Mm). lNoa BbIBO-
namy namn Ha 6pyckax ycTaHaBAuBaloT
KOHTaKTbl U3 XecCTu. KOHTaKT Ha BepxHeM
Bpycke CIyXUT OOHOBPEMEHHO NEpeMbiy-
ko mexxay asyma JIOC, a k fByM Ha HUX-
HEM MOAKNIOYAIT BbiBOALI 0O6MOTKM Il
TpaHcdopmaropa T1. JIAC kpensit 4eTbipb-
M$ BBUHYEHHBIMU MEXy UX BbIBOAAMM LLY-
pynamn. B koHTaktax Heobxoavmo 3apa-
Hee NPOCBEPNUTL OTBEPCTUS NOA, LLYPYTbI,
a NoA rofoBKU NocneaHux obsi3aTenbHO
noANOXuUTL Wwainbwl. Takoi cnocob kpenne-
Hus obecneunBaeT HageXHoe CoeaHeHVe
JIAC ¢ tpaHcdopmaropoMm U no3sonser
3aMeHsTb fiaMnbl, He npuberas K NasnbHA-
ky. s nydweir CBETOOTAAYN OCHOBaHVE
NoA Namnamy OKJIEMBAIOT CBETOOTPaxXato-
e NNeHKOon nn Gonbro.

MNepen NepBbIM BKIKOYEHWEM CBETWUMIb-
HUKa 00s3arenbHO NPOBEPRIOT KayeCTBO
coeauHenus JIOC ¢ obmotkon Il TpaHc-
¢dopmaropa T1. MNOXOM KOHTAKT MOXET
NPUBECTU K NPOBOI0 HE TONBKO TPaH3UCTO-
pa VT3, Ho 1 TpaHcgopmaropa. Ecrm no-
CJ1e NoAa4n HanpsaXeHUA NTaHns OTCYTCT-
syet gaxe cnaboe ceevenue JIOC, cnepyer
NOMEHSTb MECTaMV BLIBOAL! OAHON U3 00-
motok | unum Il tpanchopmaropa T1. 3arem
noabvpatoT peauctop R6, nobreasich Tpe-
6yeMOiN SIpPKOCTU CBETA WU Y4UTHIBAs, HTO
BMECTE C Hel pacteT TOK, noTtpebnsembii
OT akkymynsiTopHoi 6arapeun. O6bIMHO [0-
CTaTO4HOM SIPKOCTM YAAeTcsi AOCTUNb NPy
Toke 600...650 MA. Ecnv sipKocTb Heobxo-
AMMO perynvpoBarh nnasHo, peauctop R6
MOXHO 3aMEHUTb [BYMSl, COEOMHEHHLIMU
nocnenoBaTesibHo, — NOCTOsSHHBIM 680 OM
v nepemerHbiv 3,3 kOMm. lMNpu perynvposke
notpebnsiemMbii Tok OGyOeT U3MEeHSTLCH
npwGnuaurenbHo ot 0,2 no 1,4 A.

YT106LI HACTPOUTL NHAVKATOP Pa3psaKv
Garapey, NoCNeaHIo BPEMEHHO 3aMeHs-
10T PerynimpyeMbiM MCTOMHUKOM NMOCTOSH-
HOMO HanpsXeHUsi C MakCUMasbHbLIM ero
3HaueHnem He meHee 12 B. Ecnv ncrouHuk
MasIOMOLUHbIN, cneayeT npeasapuTensHO
BbIK/IIO4YUTL BNOKUHI-reHepaTop, OTNass O
KOHTaKTHOW MoWwankyu OAuH U3 BbIBOAOB
obmotku | Tpancgopmaropa T1. Bpaias
ABUXOK NOACTPOEHHOro peaucropa R2,
nobueatorcs, 4Tobbl ceeToamon HL1 3axu-
rafncs NPU yMEHbLUEHUN HaMNPsDKEHUS UC-
Tounuka ¢ 12 no 10,8...11 B. MNopor cpaba-
ThIBAHVA UHAUKATOPA BbIOMPAIOT HECKONb-
K0 6OMBbLWMM MUHUMANBHOTO HANPSXXEHUS,
10 KOTOPOro MOXHO paspsiXaTb akKyMynsi-
TopHyto Barapeto (10,5 B), ¢ Tem, 4Tobbl
NOC/Ie 3aXUraH1si CBETOAMNO0AA CBETUNBbHUK
He TpeboBanoCh BLIK/IOYATL HEMEUIEHHO.

MoaobHbI ceeTMnbHUK ¢ ogHow JIAC
MOLUHOCTLIO 6...10 BT MOXHO yCTaHOBUTL
¥ B Cai0He aBTOMOOMNS BMECTO CTaHaapT-
HOro nnadoHa ¢ namMnamMn HakaMBaHUS.
B aTtom cnyyae HeobxoaMMOCTb B MHAWKA-
TOpEe pa3psna akKyMynsitopHou Gartapeu
0TNaAaeT, HO NUTaTb reHepaTop cnegyer
yepes3 NoMexonoaaBNSIIoLLVIA GUALTP.
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AMNNAPATYPA

NMPONOPUUOHAJIBHOIO
PAANOYNPABJIEHUA

B. OHULLEHKO, r. Camapa

Npepnnaraemass BHUMaHWIO YATATENEHN annaparypa npegHa3Haye-
Ha Ans ynpasneHus rno paguo CyxonyTHbIMU U NaBalowmmMm Moge-
namu m urpywikammu. OHa obecneynBaeT nNpPonopymnoHasibHble OTKIIO-
HEHUIO PYKOSITOK NynbTa U3MEHEHUS CKOPOCTU BPaLEeHUsi TSroBoro
ABUraTesns n yr7is noBopoTa pynesBoro ycTpoucTea mogenu. lpy He-
06X04MMOCTH YUCIIO KAHAJIOB YNPaB/I€HUSI MOXET 6bITb YBESTUHEHO.

KomnnekT annaparypbl COCTOUT U3 06b-
€[IMHEHHOTO C NyNLTOM yNpaBieHus nepe-
natuvka, 60pTOBOrO NpPUEMHUKA U Y3/10B
ynpaBneHvs ABWratensMy pynesovt ma-
LUMHKN ¥ TArOBbIM. [TPOTOTUIOM NOCAYXU-
na annaparypa "Paavnonpon” [1], BO3MOX-
HOCTW KOTOPOW PACLUVPEHBI, @ 3NEMEHTHaA
6a3a 3aMmeHeHa NONHOCTLIO. Annaparypa
paboraet Ha yactote 27,12 Mru, obecne-
4MBas ynpasneHue MOAEenbIo Ha yaaneHuu
20...70 M B 32BMCUMOCTM OT ee Tuna (nna-
BaIOLLLANA, CyXONyTHanA), xapakrepa MECTHO-
CTU 1 OKPYXalowert 06CTaHOBKW.

Peanu3oeaH Hawbonee pacnpoctpa-
HEHHBIV NPUHLVN NPONOPLMOHANBLHOIO Y-
paBneHus — LUMPOTHO-UMMYNBECHOE KOAW-
poBaHMe yNpaBnAoWUX BO3LEUCTBUIA
C pasgeneHvieM KaHanoe NO BPEMEHW.
B npepfiaraemMoM BapviaHTe NpeaycmoTtpe-
HO TONMbKO [BA KaHana ynpaenexHus (Ha-
npaBfieHVEM U CKOPOCTLIO), OAHAKO WX 4UC-
710 HECNOXHO AOBECTWN 10 BOCbMMU.

[nsa ynyyLieHna NoMexo3aumuieHHOCTH
BMECTO aMNNUTYAHOM MOAYNALMW CUrHana
nepeparivka NPUMEeHeHa 4YacToTHas C fe-
BuaLven 2,5 k. B 60pToBbIX yCTpOUCTBaX
UCNONb30BaHbl  CMNeuVannu3vpoBaHHHLIE

MUKPOCXEMBbI, 4TO 3HAYUTESIEHO YNPOCTUNO
VX KOHCTPYKLMIO ¥ 0BNErYvno HaCTPOWKY.

MepepaTumk NOCTPOEH NO Cxeme, NpU-
BeAeHHOM Ha puc. 1. [MNpy HanpsHXeru Nn-
TaHus 6 B v notpebnaemom Toke 15 MA ero
BbIXoAHas MowHocTs — 10 MBT.

BO MHOrMx BapuaHtax ABYXKaHafbHOW
annapaTypbl paavioynpasneHus reHeparo-
POM KOMAHAHBIX UMAYNBLCOB CYXWUT MyJlb-
TMBUGPATOP C Pa3nenLHON PEerynupoBKOW
LVTENBHOCTEN UMNYNBCOB W Nay3 Mexay
HUMK, npyudeM uHdopmaumio 06 ynpasns-
IOLLUX BO3OEWCTBUAX HECET Kaxibln w3
3TUX UHTEPBANOB. B peaynsrare uaMeHseT-
cA W nepuoa NOBTOPEHUA UMIYNbLCOB, MO-
3TOMY 136aBUTLCA OT B3AUMHOTO BVAHUA
KaHanoB OKa3blBAETCH AOBONBHO CNOXHO.

B paccmatpvBaeMoM YCTPOWUCTBE fepu-
01, NOBTOPEHVS KOMaHAHBIX MMIMYNbCOB PUK-
cvpoBaH. Ero 3agaer TakToBbIv reHeparTop,
cobpaHHbil Ha anementax DD1.1, DD1.2.
OnvrensHocTtb nepuoga (10 mc) ycraHasnu-
BaIOT NOACTPOEYHBLIM pe3uctopom R2. Cna-
[OM KaXA0ro TaKToBOrO UMNynbCa 3anycka-
ercs GOpMUPOBATENL NEPBONO KaHaNBHOMO
vHTEpBana Ha TpaHavctope VT1. mrens-
HOCTb VHTEpBana perynvpylor B npeaenax

KebB. 14
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DD1, DD2

1...2 MC nepeMeHHbiIM pe3avctopoM RS,
Ha OCY KOTOPOrO YCTAHORNEHA PYKOATKA Y-
PaBfeHun CKOPOCTBIO ABUXEHUA MOLAENW.

B vcxoaHOM cocTosHuM TpaHavcTop VT
OTKPLIT TOKOM, MPOTEKAIOLLWIM HePe3 peauc-
Toput R8 1 R9. HanpsixeHve Ha nOABYDKHOM
KOHTaKTe nepemeHHoro peavicropa RS 6nm3-
KO K HanpsiXeHWIo NUTaHus, a KOHAEHCaTop
C7 3apsiXeH NOYTV A0 3TOro HaNpsbkeHus (3a
BbIMETOM NafeHun Ha yvacTke Gaza—amur-
Tep TpaH3vctopa VT1). Kak Toneko ypoBeHb
Ha BbIXoge anemeHTa DD1.2 craHeT HU3KuM,
TPaH3UCTOP 3aKPOETCSH, TaK KaK 13-33 He yC-
MEBLLEro U3MEHUTLCS 3apsifia KOHAeHcaTopa
C7 noreHuvan ero 6asbl NpyMeT OTpuvLa-
TENbHOE OTHOCUTENBHO SMUTTEPA 3HA4EHVe.
ABconioTHanN BENVYMHA 3anVpPaloLero Ha-
NPSXEHVA 33BUCUT OT MONOXEHWS MOABWX-
HOIO KOHTAKTa nepemMeHHOro peaucropa R5.

B pesynstate Ha KONnekrope TpaH3vic-
Topa HOPMUPYETCH MONOXUTENLHBLIN UM-
nynbec, BUTENBHOCTH KOTOPOrO paBHa Bpe-
MeHU nepes3apaaxm konpeHcartopa C7 po
HANPSXeHUs OTKPbIBAHWA TpaH3uUCTOpa
VT1 » npakTMyecky NUHEVHO 3aBUCUT OT
NONOXEHUA PYKOATKU ynpasnenvs. Kak
TONbKO Ha BbIXOAe 3nemernta DD1.2 no-
ABUTCSA BbICOKUIA NOTUHECKUN YPOBEHDb, KOH-
pencartop C7 6eicTpo 3apsavtces v popmu-
poBaTeflb BEPHETCH B WCXOAHOE COCTOs-
Hue. C HayvanoM cneayiowlero Takma LvKi
noeTopurcs. Anemextsl DD1.3, DD1.4 cny-
Xart UHBEPTOPaMun UMMYNbLCOB.

dopmMupoBaTENL BTOPOr0 KaHasbHOro
uHTepBana — Ha TpaHavcTope VT3 CTpyk-
Typei p-n-p. OH 3anyckaeTcs GPOHTOM UM-
nynbca Ha Boixoae anementa DD1.3 v otu-
4aerca OT PACCMOTPEHHOrO BbIE NULlb
NONAPHOCTBLIO UMNYNLCOB Y NEPENaoB Ha-
npsxenns. [OnvTensHOCTb BTOPOro KO-
MaHAHOIO UHTEPBANa 3aBUCUT OT NONOXEe-
HUA NepemMeHHoro peavcropa R15, Ha Ban
KOTOPOIr0 HAacaxeHa PYKOSiTKa ynpaBeHvs
pynem Mogenw. Ecnu Heo6xoaumo ysenu-
YUTbL YUCNO KAHANORB, CNEAyIoWYIo Napy
aHanornyHbix GopmuposaTenein NoaKMIo-
4aloT K BbIXxoAy anemexta DD2.3.

Duddeperumpyouve uenv C4R4,
C12R16, C19R21 ¢dopmupyioT KOpPOTKuUe
MONOXVUTENHBIE UMIY/bChI, COOTBETCTBYIO-
wye rpaHvuam vHTepsanos. ViMnynscol no-
rndeckm cymmupyet cxema VN w3 guopnos
VD1, VD4, VD5 u pe3auctopa R22, 3atem oHu
nocTynaioT Ha Bxoa anemerTa DD2.1. Kax-
ObIi Y3 UMNYNLCOB, NPOVHBEPTUPOBAHHBIX
3TUM 3NEMEHTOM, BLICTPO paspsPKaeT KOH-
neHcatop C8, Bbi3blBaA CKaqOK HANPsXeHVs
Ha BbIxoae anementa DD2.2. Mo OkoHYaHUM
VMMYNbCa HAYWMHAETCH 3apaaka KOHOeHca-
Topa C8 yepes peanctop R7. Kak Tonbko Ha-
NPSHXEHNE HA KOHOEHCATOPE LOCTUMHET MNOo-
poroeoro ansi anemexta DD2.2 3nauveHus,
JNIOTHECKUI YPOBEHb CUIHana Ha BbIXOAEe
NOCNEIHEr0 BHOBb CTAHET HU3KVM.

Takvim 06pa30M B TEHEHUE KXKAOIO Ne-
pviopa konebGaHuii TAKTOBOrO reHeparopa
GOpPMUPYIOTCH CTApPTOBLIM U ABA KOMaHL-
HbIX UMNYyNbCa GUKCUPOBAHHOW ANUTENBHO-
ctv. indopmauma 3akiiodeHa B NPOACIXU-
TENLHOCTU Nay3 Mexay HuMK. [Nay3a Mexay
MOCNEIHUM U3 KOMaHAHbIX U CTAPTOBLIM
VMNYNbCAMU CNYXUT CUHXPOHUSUPYIOLLIEN.
Ee npooonxvTenbHOCTb HENOCTOAHHA,
HO Bcerpa 6onbuie, Yyem niobont u3 uHop-
MaLMOHHBIX NAy3, HTO U UCMONL3YETCH M
CVIHXpOHU3aumy 6OPTORO annaparyps!.

CdopmmnpoBaHHas UMNynNbCHas nocne-
[IOBATENLHOCTL MOCTYNAET HAa BAPVKaNHYIo
matpuLly VD2 v MOgynvpyeT 4acTtoTy Kone-

e




6HaHni1 33010LLIEro reHeparopa, cobpaHHo-
ro Ha Tpanauctope VT2. KoHgexcatop C2
HeobxoamMm ana “3aBanmBaHus” (HPOHTOB
VIMINY/ILCOB C LIENBIO CYXEHUS UX CNEKTpa.

YacToTa 334al0Wero reHeparopa cra-
6uNM3npoBaHa KBAapLIEBbIM PE30HATOPOM
ZQ1. Noacrpamean karywuky L1, komneHcm-
PYIOT OTKJIOHEHWE CPEAHEro 3HaYeHNA re-
HEPVPYEMOM 4HacTOTbl OT HOMUHaNR, Bbl-
3BaHHOE BKJIIOYEHHOW MOCNEeAoBaTEIbHO
C pe3oHaToOPOM EMKOCTbIO BapuKanos. Bbl-
XOOHOW Kackaj nepegarivka cobpad Ha
TpaHaucTtope VT4 n paboTtaer B pexvMme
knacca C, uyto obecneumBaer BbLICOKUIA
KMA. BbixOAHYIO MOLUHOCTHL MOXHO perynm-
poBats noabopkoi peanctopa R23. Karyw-
Ka MHAYKTUBHOCTU L4 cornacyer Bbixop, ne-
peaarimka ¢ aHteHHoin WA1.

Mwukpocxema DA1 crabunuampyet Hanps-
XeHne NuTaHwa y3noB GopMUpPOBaHUA UM-
NyNbLCOB, YTO NPEAOTBPALLAET U3MEHEHMNE WX
XapakTepucTuK Npu pa3psigke 6arapen.

MNMpueMHMK, cxemMa KOTOpPOro npueeae-
Ha Ha PUC. 2, NOCTPOEH Ha MUKPOCXEME
MC3361, naneko He COBPEMEHHON (MMEH-
HO NO 3TOM NPUYMHE OH2 peLleBa), HO Non-
HOCTLIO obecneumBalollen HeobxoanmMbie
TEXHUYECKUE XapakTepucTukn. Ee Homm-
HaIbHan YyBCTBUTENBHOCTL — 2 MKB. Ane-
puoauyeckuii YPH Ha NnoneBoM TPaH3nucTo-
pe VT1 KN303E poBoanT 4yBCTBUTE/ILHOCTbL
npvemHrka B uenom Ao 0,5 mxB. Ecnu Bbi-
COKan HyBCTBUTENLHOCTb HE HYXHa, TpaH-
aucTop VT 1 n peancrop R2 MOXHO He ycTa-
HaB/MBaTth. JIeBbi (MO CXeMe) BbIBO/L, KOH-
pexcaropa C3 B 3TOM C/y4ae COeauHAIoN

koHaeHcaropa C4 B aTom criyyae crneayet
ysenuuutb A0 1000 n®, a peauctop R3 —
He ycTaHasnmeaTb. OBpa30BaHHbIN KaTyLl-
Kol n koHaeHcaTopom C4 konebarenbHblin
KOHTYP HacTpavBaloT Ha yacTtoTy 465 kI,
BbiBoa, 9 mukpocxembl DA1 — BbixoA,
4aCTOTHOrO AeTeKTopa. PUNLTP HUXHUX
yactoT R4C6 nopaensieT BbICOKOYACTOT-
Hble LWYMbl. Yepes pa3genutenbHblii KOH-
pencarop C7 curHan nocTynaer Ha BXOA,
umelouwieroca B mukpocxeme OY (BbiBOA,
10). KoadpPpuumeHT ycunexms 3Toro Kac-
Kana 3aBUCUT OT HOMMHana pes3ucropa
R5. Perynupysi NoACTPOEYHbIN PE3UCTOP
R6, cmewyaor pabouyio Touky OY 1akum
06pa3omM, 4TO6bI B nay3ax Mexay uMnyJib-
caMu curHana Ha BbIXOE MMKPOCXEMbl
DA1 (BbiBoA 11) OTCYTCTBOBIM LLIYMBI.
MPUHATBLIE MMMNYNLCHI NONOXUTEILHOM NO-
NAPHOCTU MOCTYNaloT Ha anemeHt DD1.2
v nanee — Ha Bxoa C2 cuetumka DD2. lMNoka
ypoBeHb Ha ero Bxoge C1 H13kmi, cHer pas-
PELeH M C KaXObiM UMNYSIbCOM COCTOAHUE
cyeTurka namensietcs. B pesynsrate Ha Bbl-
xopax DD2 ¢opmmpyloTesl KaHasibHble UM-
NyNbCbl OJIATENBHOCTHLIO, PaBHOW MHTEPBA-
NaM MeX 1y NPUHATLIMU. MEPBbIN KaHaIbHBIA
MMNY/LC C BLIBOAA 2 CHETHMKA NOCTYNAET Ha
BXO/1 perynsitopa xoaa (yana ynpasnexHus Tsi-
rOBbIM ABUraTtefieM), BTopoi ¢ BbiBOaa 4 —
Ha BXOZ1, CEPBOYCUNUTENS PYIEBON MALLMHKW.
ECnn nepuoa NPUHUMaEMON UMIMYNbC-
HOIN MoCneaoBareNnsHoOCTU coaepxut 6o-
nee ABYX KOMaHAHbIX UMIY/ILCOB, COOTBET-
CTBYIOLME UM KaHanbHble ByayT chopmmn-
pOBaHbl Ha APYrMX Bbixoaax cuetumka DD2,

CTORHHAA BpEeMeHW 3apsAKY BbIBpaHa Takum
06pasom, 4TO B TeHeHNE MHPOPMALMOHHDIX
nay3 [axe MaKCUMa/IbHON OMTENbHOCTU
HanpsXeHne Ha KOHAEHCaTope He ycnesaeT
[OCTUYL NOpOora NEePEKIIoYEHNA AfieMeHTa
DD1.3 1 nornyeckuii yposeHb Ha BbIXOfe Mo-
cneaHero ocTaeTcs Hu3kum. Bo Bpemsi 60-
flee NPOAOIIKUTENBHOW CUHXPONay3bl Ha-
NpsXEHVE Ha KOHAeHcaTope A0CTUraeT no-
POrOBOrO 3HAYEHUA N COCTOAHME 3/1IEMEHTA
DD1.3 namensietcs. Hepes auddepeHumpy-
towyto uens C15R10 curHan yCcraHoBKu B HA-
YyanbHOE COCTOsHWE MocTynaer Ha Bxoa R
cuetuvka DD2.

MepBbii Xe U3 UMNY/ILCOB H2 BbiIXOAE
anemexta DD 1.3 4epe3 avoa VD2 3apsxa-
et koHgeHcarop C14, B pe3ynbrare Ha Bbi-
xope anemeHta DD1.4 n coeanHEHHOM
¢ Hum Bxoae C1 cuetumka DD2 ycraHasnm-
BaETCH HU3KWIA YPOBEHb, paspeLualolmin
cyer. locTosHHan BpeMEeHun paspaaku
koHpeHcatopa C14 AocTaro4HO BENWKa,
32 Nepuo NOBTOPEHUSI CUHXPOMMINY/ILCOB
OH HE yCneBaeT 3aMEeTHO Pas3psaavTbCA.
Ecnu nonesHblii CUrHa Ha BbIXOAE MUKPO-
cxembl DA1 npekparunca (Hanpumep,
Mo NPUYMHE BLIKNIOYEHUA NepeaaTinka),
4yepes HekoTopoe, HeobxoauMoe ana pas-
psaaku koHaeHcaropa C14, Bpems ypoBeHb
Ha Bxoge C1 cuerinka DD2 craHeT BbICO-
KMM, 3anpeLLan cyet. ATum npeaorepalla-
eTCA NosABJIEHNE Ha BLIXOAAX CHETHMKA NOA
OEACTBUEM LUYMOB M MNOMEX WMNYNLCOB
CNy4aHON O/INTENbHOCTU, KOTOPbIE MOIN
6b1 NPUBECTM K XaOTUHECKOMY NEpeMELLe-
HMIO yNpasnseMoro obvekTa.
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HENoCPeACTBEHHO C KonebarenbHbIM KOH-
Typom L1C2, HaCTPOEHHbIM Ha 4aCTOTY CUr-
Hana 27,12 Mru, n koHpgencatopom C1.
Mwukpocxema DA1 — cyneprerepoavi-
Hbl1 NPMEMHUK C H2CTOTHLIM AETEKTOPOM.
Yactota rerepoamHa 26,655 Mru, crabunm-
3npoBaHa KBapLueBbiM pe3doHatopom ZQ1.
MopacTpavBan reTepoamH C NOMOLLBIO Ka-
Tywku L2, nobmBaloTca TO4HOTO coBnaae-
HUA NPOMEXYTOYHOM HACTOTHI C LIeHTpaslb-
HOIN 4aCTOTOM NOJIOCHI NPOMYCKAHUA Mbe30-
anekTpudeckoro Gpunstpa ZQ2 (465 kru).
LLinpmHa nonock: nponyckanms — 8 kI,
PesoHatop ZQ3 Ha wacToTy 465 kI'y cny-
XWUT 3/IEMEHTOM 4YaCTOTHOrO AETeKTopa.
Mpw OTCYTCTBUM HYXHOIO pE30HaTOPa BME-
CTO HEro MOXHO YCTaHOBUTb KaTyLUKY WH-
AyKTvBHOCTBLIO 117 MKIH ot punitpa M4 pa-
AMOBELLATENLHOIO NpueMHvka. EMkocTb

K KOTOPbLIM B 3TOM CJly4ae MoryT BbiTb nog-
K/IOYEHbI BXOAbl COOTBETCTBYIOLLIX UCTON-
HUTENbHBIX YCTPONCTB. [Npn XenaHmm Mox-
HO C NMOMOLLBIO OAHOIO Nepeaarivka opra-
HM30BaTb HE3ABUCMMOE YMNPaBJ/IEHNE  He-
CKONbKUMKM Moaensmn. [ina 31oro Bxoabl
perynitopa xoga n CepBoycwIMTens Ha
KaKA0 U3 MOZIeNei COeANHAIOT C Passiny-
HbIMM BbIXOAMM CHETUMKA.

Y1066 NPaBUNLHO AEKOAMPOBaTh MM-
NyALCHYIO MOCNEA0BATENBHOCTb, CHETHUK
DD2 ponxeH BbiTb YCTAHOBSIEH B MCXOAHOE
COCTOAHME B Hayane Kaxaoro nepuoga ee
rosTOpexus. Jina 3Troro Cnyxur y3en Bbiae-
neHns cuHxponay3bl. OTpuuartesibHbie M-
nynbCbi C Bbixoaa anemeHta DD1.14epe3 o1-
KpbITeit anoa, VD1 6bICTPO paspsxaloT KOH-
petcarop C13. B nay3ax KoHAeHcaTop Mea-
neHHo 3apsxaeTca yepes peaucTop R8. Mo-

Hanpsixenve nutanua 3 B nNpvemHuK
nonyyaer or crabunusaropa, Haxopawe-
rocs Ha nnare CepBOyCUNUTENs PY/eBomn
MaLLIMHKW.

Cepeoycunurenb Py/IeBOH MaLLUMHKW
rno NpUHUMNY AENCTBUA aHa/IOTMYeH Npo-
ToTuny [1] v nocTpoeH no cxeme, n3obpa-
XEHHON Ha puc. 3. KaHa/ibHbie UMNYNbChI,
nocTynaiowme C NpUMeMHWKa, 3anycKatot
opHosmbpartop Ha TpaHauctope VT 1 nane-
mente DD1.1. AnutenbHOCTb MMNYNbCOB,
reHepupyeMbiX 0AHOBUBPATOPOM, 32BUCUT
OT NONOXEHUA ABUXKA NEPEeMEHHOro pe-
auctopa R17, mexaHu4eckn CBA3AHHOIO
C PyNeBbIM YCTPOMCTBOM, MPUBOAVMMBIM
B ABwXeHve asuratenem M1,

C nomolwubio anemextos DD1.2—DD1.4
CPaBHMBAIOT MMMy bCLl. Hannume "pa3Ho-
CTHOIO” MMIMYNbCa OTPULIATENIbHOW NONSAp-
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HOCTU Ha Bbixoze anemeHTa DD1.2 ceupe-
TENbLCTBYET, 4TO KAHANBHbIN MMMNYNbLC AJUH-
Hee umnynbca ogHoBMbparopa, a Ha BbixO-
ne anementa DD1.3 — kopoue ero. Npu pa-
BEHCTBE UMIMYJIbCbl OTCYTCTBYIOT HA BbIXO-
nax oboux 3nemMeHToB.

CKBaXHOCTb Pa3HOCTHbLIX CUrHaNoOB
CNULLKOM BENMKA [T HENOCPEACTBEHHOIO
ynpaBneHus ppurarenem, no3aromy Um-
NynbChl YASIMHSIOT C MOMOLLLIO AMONOB
VD3, VD4, coeauHeHHbIX ¢ Humu RC-uenei
n paboralmx B pexmume KOMMaparopoB
OY mukpocxembl DA2. Moporu cpabarwiBa-
HUS KOMINAPATOPOB PEryIMPYIOT NOACTPO-

LIOBOro, @ ypoBeHb Ha Bbixoae OY — BbiCO-
Kum. [locne OKoH4YaHUs UMNYNBCa KOHOEH-
carop C7 CpaBHUTENIEHO MEJIEHHO 3apsi-
XaEeTCca A0 NpexHero Hanpsxenus. o ao-
CTYXEHUM Nopora ypoBeHb Ha Buixope OY
ONATH CTAHET HU3KUM.

MapameTpht Lienein paspaakuv 1 3apsaku
KOHAEHCaTopa BbIOpaHb Takum 06pasom,
4TO MPU U3MEHEHUN ASIMTENBHOCTU Pa3Ho-
CTHOIO UMIMynbCa OT HYNEeBOW A0 MakCu-
MasbHOM (MpubnmauTensHo 1 mc) auTens-
HOCTb UMMNyNbca Ha Beixoae OY nameHsercs
ot 0 no 10 mc. MNocTosHHan cCocTaBNsAoLLan
NPUIOXEHHOIO K AIBUraTesio HarnpsixXeHus,

PacCMOTPEHHOMY BbIlLE CepBOycUIMTE-
10, MPUHLMNWANBEHO OTAUYANCh JMLLb OT-
CYTCTBMEM 3NIEKTPOMEXaHUYECKOoM obpar-
How cBa3u. OpHoBubparTop 3aeck cobpaH
Ha Tanmepe KP1006BU1 (DA2). B npeapl-
aywem cniyyae tTanmep He 6bun NpumeHeH
n3-3a HeJIMHEeNHOW 3aBUCUMOCTU JUnN-
TENnbHOCTU BbipabaTbiBaEMbIX MMMYJILCOB
OT COMPOTUBNIEHUS BPEMA3AA0LLEN Lie-
nu. B perynsTope xoaa 3Ty [UMTENbHOCTb
YCTaHABNIMBAIOT NOACTPOEHHBLIM PE3UCTO-
pom R2, B npouecce pabotbl OHa ocTaer-
CSl MNOCTOSIHHOM.

MpumenaTs mukpocxemy KP1040Y[2

eyHbiM peaucTtopom R15. OT KOTOPOW 3aBUCUT CKOPOCTb BPAWEHWs, [ONA  HenocpencTBeHHOro yrnpaBneHus
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PaccmoTpum paboty yCcTpOWUCTBa, Ha-
npumep, NpyY HaIMHUU Pa3HOCTHOIO UM-
nynsca Ha Buixoae 3nemerTta DD1.2. B uc-
XOAHOM cocTosHUM KoHaeHcaTop C7 3aps-
XeH NpubnmuauTensHo no 2 B — Hanpsxe-
HUS, ONpenenseMoro OTHOLLEHUEM COrpo-
TuBneHuin pesvctopoB R8 u R12. OHo npu-

DA1 KP1170EHS

U3MEHAETCA NPU 3TOM OT HyNS A0 Hanpsixe-
HUS UICTOYHUKA MUTAHUSA.

MOLLHBIN CABOEHHLIR OMNepaunoOHHBLIN
younutens KP1040Y[2, npuMeHeHHbIA
B kayectse DA2, obecrieumBaeT TOK B Ha-
rpy3ke oo 1 A, 4TO BMoOAHE AOCTaTO4HO ANA
NUTaHUs OBUraTens pyneBor MaLLMHKW.

3HauuTensHO Bonee MOLLHBIM, Yem pyre-
BOW, TArOBLIM ABUrarenem Moaenm Heue-
necoobpasHo. Mpu 6onbLWOM TOKe Harpy3-
K1 H2 BbIXOAHbIX TPAH3UCTOPAX 3TON MUK-
pPOCXEMb NAAAET 3HAYUTENBHANA YacTb M-
TawLero HanpsxeHus. J1a n NycKOBOW TOK
[Burarens Moxert npessicuTb 1 A. [oaTo-
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JIOXEHO K UWHBepTupylowemy Bxogy OY
DA2.1. HanpsixeHue Ha npsiMom Bxozie (06-
pasuoBoe) HeMHOro meHbwe. CoctosHue
Bxon0B DA2.2 aHanorvyHo. B peaynbrarte
YPOBHU HANpsixeHui Ha Bbixopax obewx
QY — Huskue u apurarens M1 obectoueH.
Bo Bpemsi pencTeBms pasHOCTHOIO UM-
nynbca koHaeHcatop C7 pa3psxkaercs He-
pe3 peauctop R10 u puop, VD3, Hanpsixe-
HUE HA HEM YMEHBLIAETCR Ha BesMuuHY,
NPONOPUMOHANIBHYIO  AIMTENBHOCTU M-
nynsca. B camom Havane npouecca pas-
PALKU HANPsXEHWe Ha WHBEPTUPYIOLLEM
sxoae DA2.1 ctaHoBUTCH MeHbLLMM 0bpas-

KongeHcatopsl C11 u C12 cHuxaloT ypo-
BEHb MNOMEX OT KOJUIEKTOPHOr O y3na ABUra-
Tens v NpefoTBpalLaloT MeperpysKky MuK-
pocxembl DA2 3[1C camomHOyKuMn, BO3HU-
KaoLueii B 0OMOTKe gsurarens Bcneacrsue
NUTaAHUS ero UMNYNbCHbIM HaNpsP>KeHUeMm.
Hanpsixenue nutaHus cepBoycunute-

na (32 ucknyeHnem Mukpocxemol DA2)

CcTabunManpoBaHO MHTErpaibHbiM CTabu-

nuaaropom Hanpsxenus DA1. Ero xe Bbl-

XO4HOE HanpsiXxeHne UCnosnb3yeTca U ans
NUTaHUSA NPUEMHUKA.

PerynsTop Xxoaa, cxema KOToporo rno-
Ka3aHa Ha puc. 4, BO MHOrom aHanoruyeH

MY B YASIMHUTENE UMIMYNBLCOB UCTONb30BaH
MaNOMOLLHBLIN caBoeHHbii OY K157YA3
(DA3), a Harpy3ka NoakMoYeHa K ero Bbl-
xopam yepea DA4 — crneuuvanmanpoBaH-
HYI0 MUKPOCXEMy YNpaBfieHus aBurare-
nem nocTosiHHoro Toka BA6209 [2].
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I "UK BATYUK B OXPAHHOM
CUTHAJNIUSALIUN"™

B. POXXWH, r. Kazanb

Tak wa3siBanace crartes 0. BunorpagoBsa, onybnukosaHHas
B "Paguno” Ne 7 3a 1996 roa. B onucaHHOM yCTPOHCTBE UCINONbL30Ba-
Ha onTUYecKasi CUCTeMa € cobupaiouiesi nMH30M, B (hoKyce KOTOpPOH
pacnonarancs nigppakpachsivi (UK) puon. NpusegeHHble HUXe pac-
YeTbl NTOMOryT PannuoiobUTENIO-KOHCTPYKTOPY NPy NOBTOPEHUHN YCT-

poiicTea BLIGPaTL NOAXOAALLYIO NIUH3Y U ONTUManbHO PacroNOXNTh ||

MU3NyHalowuin anon.

B HacTosiliee BpEMSi LWUMPOKO Npu-
MEHSIIOTCS uanydarenu ¢ uHdpakpac-
Heimv (UK) nuopamu, HanpumMep, B OX-
paHHOU CUrHanusauuu U neperoBop-
HbiX ycTpoucTBax. [nsi yBenuHeHus
[anbHOCTU OEUCTBUS nepen avuoaamu
pacnonaraiT cobupaluwme NUH3b.
O6bLiMHO auoLn pacnonaralT B nepeg-
HeM ¢GOoKyce NUH3bL.

NMpu npumenennv WK auonos
AJI156A usnyuartens Npeacrasnser co-
6011 ABYXKOMMOHEHTHYIO ONTUHECKYIO
cuctemy. Msnyuaiowas nnowaaka nvo-
na auamMeTpom d pa3mMeLlaeTcs B NnacT-
MaCCOBOM KOpryce COBMECTHO C Ma-
NEeHbKOW nuH30U, koadpduuueHT npe-
NOMEeHus1 Matepuana KoTopou o603Ha-
4YuM n,,. U3nyuaiowias yacTb kopnyca au-
ona — nonycdepuydeckas ¢ paguycom r
(CM. pPUCYHOK).

byksou F obo3xaveH nepepHuin $Ho-
Kyc, a f; — pOKycHO€ pacCTosiHue nNuH-
3bt J1;; O, — UeHTp usnyyalwien nno-
wanku auoaa; O,M — ny4 B KOpnyce au-
opna; MA — npenomneHHbIn nyy, Bbiuen-
LUniA U3 Kopnyca.

CrasuTcsi 3anaqa pacnonoxurb UK
MO Ha TAKOM PaCCTOSIHUU S™ OT TOYKU
F, uT06LI Nny4 MA 1 TOuYKa F Haxoounuchb
Ha oaHou NpsiMON. lNpu npenomMneHun
nyda yepe3 chepuyHeckyro MnosBepx-
HOCTb W3BECTHO cooTHoweHue [1]:
1/s"—ng/s=(1-n,)/r, N3 KOTOPOTrO MOX-
HO OnpeaenuTb UCKOMOE 3HauyeHue s'.
Takum 06pa3om, NONy4Haem 3KBUBA-
NIEHTHYIO ONTUYECKYI0O CUCTEMY, B TO4-
Ke F KOTOpOW pacnonoxeH 3KBUBA-
NEeHTHbIA UCTOYHUK U3NYHEHUS pa3me-
pom d'=dv, roe v=s'/s — yBenuyeHue
onTUKU auopa.

BBuay KOHEYHbIX pPa3mMepoOB UCTO4-
HUKa MNIIOCKUIA yron paccesiHusl uanyye-
HUsI Nocne nuH3bl onpegensieTcst Gop-
mynoi 2o=d’/f, papuaH. U3 aToro Bulpa-

XEHUSI CeayeT, 4TO NUH3Y nydwe 6parth ||
IUIMHHOGOKYCHYI0. Jluamerp nuH3bi ||

nomxeH 6bitb He meHee 2fitgo,, roe
20,, — MAOCKUKM yron auarpammbl Ha-
npaeneHHoctu UK puopa, B KOTOPOM
3aK/I04eH OCHOBHOM MOTOK U3NyYeHUs!
(HanpuMmep, ans cesetoauona AJI156A
20,=20° [2])-

Ecnu xe guon, pacrnonoxmrb chepuse-
CKO MOBEPXHOCTLIO B (POKYCE NUH3bI,
TO Yrosn paccesiHusi U3ny-HeHus cocTaBuT
2r/f1.

Insi nogTreepXaeHuUst TEOpeTUHeCcKux
BbLIBOIOB MPOBEAEHbI 3KCNEPUMEHTHI C
usnyqaiowum guonom AJ1156A, y xoto-
POro crnexkTpasnbHas XxapakTepUCTUKa ya-
CTU4HO pacronaranacb B BUOUMOM Ana-
nasoHe cnekTpa. Nokasarenb nNpenom-
NeHus Marepuana nnH3bl guoaa n, Gbin
usMmepeH Ha pedpakromMerpe u cocra-
sun 1,62. Npu r=2,3 MM [2] n s=5 MM
BblMUCNEHa BenuuuHa s'=18,5 mMm.
B onbiTax ucnonb3osanack nMH3a ¢ gua-
MeTpOM 47 MM U CBETOBBIM (OKYCHbLIM
paccrosiinem =88 mm. MNpu kpacHOM
usnyueHuu guoga nony4eHo f,=88,7 mm.
Ha paccTosiium 5 M 3kCNepuMeHTanbHO
MOSlYHEHO NSATHO O6GNyHeHUs C MUHU-
ManbHbIM AnaMeTpom u Haubonbiuen
UHTEHCUBHOCTBIO U3NyHEHUs1 Npu pac-
MoJIOXeHUU [uoaa Ha pacCTosHUU
S =17 MM.

Mpu ucnonb3osaHum guopos B UK
auvanasoHe YMEHbLAKTCs nokasarte-
AU NPenoMsneHusl CTekna JfUH3bI

U NnacTMacchi, U3 KOTOpPOW caenax ||

nanyLamwum - avoa. Hanpumep,
Ha pauHe Bonubl 0,863 MKM onst TOH-
KO nuH3bl U3 cTekna mapku K8 ysenu-
YeHue ¢$HOKYCHOro pacCTosiHus cocTa-
BuUT 1,78 %.

lfopaspo 6onblue NOrpetHoOCTU
B pacyeTax NosiBATCS U3-3a TeXHONOru-
4EeCKUX HETOYHOCTEN U3roTOBNEHUS AU-
opos (pasMepsbt r u s). B kOHEYHOM UTO-
re nocne cb60pku usnyyaresnsi Heob6xo-
avma Hebonblan ICTUPOBKa Auoaa
C UenbIO NoAyHEHUs MUHUMANbLHOTO yr-
na 2o. '

JIUTEPATYPA

1. Naxoe B. v ap. CnpaBoO4HUK KOHCTPYKTO-
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HoBbIE ONTO3NEKTPOHHLIE ||
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NPEUTATAEM
PeMOHT ¥ U3rOTOBNEHUE aKkKKyMmy-
natopos u c6opok ana nwboit pa-
AVO3NEKTPOHHOW TexXHuKU. JlocTas-
ka no Poccun.
Mocksa (095) 1/¢: 962-91-98; 962-94-10.
C.-NMetepbypr (812) 1. 535-25-96.
3nekTpoHHas noyTa:
ms_time@hotmail.com
NOCLINTOPI — XXUB!
lMNporpammarop PIC-koHTpONnne-
poe — 500 py6. [Nporpammarop
yornnay — 550 py6. CD-ROM cnpasoy-
HUK “"Mukpocxemst namatn” — 75 pyb.
Habop "Yactotomep 250 MIy”™ —
450 py6. Lindposan wkana TpaHcuse-
pa — 620 py6. Habop OCHOBHbIX 31€-
MeHTOB A1t c6opKu NPopecCcUoHasNbHO-
ro metasyiouckarens — 600 pyb. U ewle
cebitue 300 panmoHabopos.
107113, . Mockea, a/st 10 "Tlocbin-
Topr”. Ten. (095) — 304-72-31.

NPEOJTATAEM

Papuoctanuum YKB, CB, KB: aB-
TOMOBUNbHLIE, MOPTAaTUBHLIE, MOP-
ckme. PemoHT paamocTaHumia. Jloctas-
ka no Poccuw.
Mocksa (095) 1/¢: 962-91-98; 962-94-10.
C.-NMerepbypr (812) 1. 535-25-96.
3nekTpoHHas noyra:

ms_time@hotmail.com
* & *

Bam, paauoniobutenu!

PAAUOKOHCTPYKTOPbDI BCex Ha-
npasfneHuid, pPas3fIUYHON CrOXHOCTU
1 ULEHOBOW AOCTYNHOCTU. YHUBEPCAb-
Hble kopnycsl ansi POA. Pannoanemet-
Tbl, MOHTAXHbIA UHCTPYMEHT, Marepua-
nbi u TpaHcdopmaTops. IBM-komnnek-
Tytowwme. OT Bac — 4uCTbI OnnaqeH-
HbIA KOHBEPT ¢ Bawwum obpartHbiM an-
pecom ansi 6ecnnarHoro karasora.

426072, r. xesck, a/sa 1333,

PTL| "NMpomeTen™

Moutoin — mobbie paavonerany,
panuoHabopbl, UHCTPYMEHT, KOMIbIO-
Tepul u koMnnekTyioume. Karanor 6ec-
nnatHbii. KoHsepT ¢ o6partHbiM aape-
coMm ObsizaTeneH.

426009, r. Wxesck, a/fs
Ten./dakc (3412) 5 4-49-23.

* * w

1083.

NMPOrPAMMATOP UNIPROG ansi
yobn3y, O3BM, MJIM. PT, FLASH, PIC,
AVR, nocneposartenbHbie MN3Y v gp.
(roTosbiti — okono 130 y. e. unu KOHCT-
pyxTop) noaknioyaetcs k MK IBM yepes
LPT. Moxem Bbicnarb nouyton. llo-
npobxee CM. B UHTEpPHET:
WWW.PROGRAMMATOR.RU. KoH-
CynbTaumM U ConpoBOXAEHUE.

123022, Mockasa, afs 76,

000 "MukpoApT™.

Ten. (095) 180-8598; 189-2801.

* * %

NPEJTATAEM

Od¢wucHbie ATC LG, Panasonic.
MoHTax. Buie3n, B pervoHst.
Mocksa (095) T/¢h: 962-91-98; 962-94-10.
C.-Netepbypr (812) 1. 535-25-96.
3nekTpoHHas noyTa:

ms_time@hotmail.com
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28 TAMUMEP-BbIKJTIOMATEJb
AJIEKTPUYECKOTIO
OBOIrPEBATENSA

SNEKTPOHUKA B BbITY

E-mall: dom@paguo.ru
Ten. 208-83-05

PAOMO Ne 11, 2001

HU. HEYAEB, r. Kypck

Mpyu nepebosx B nogaye renna 8 YEHTPaNN30BaHHbLIC CUCTEMbI
OTOMNeHNA €ero UCTOYHNKaM¥ MHorga CtaHOBSATCH 6blTOBble SNEeKTpHu-
yeckue oborpesarenu. Hekotopsie ux mogenu cHabxersl, kpome

TepMoperynaropos,

TanmMepamMm-BoIK/IIOYaTeNnamm,

47O nossbiUaET

6e3onacHocTs npumMmerHernus. OgHaxko nogobHsie oborpesarenu cro-
ST OPOXE M, cnefoBarensHo, MeHee fOocTynHel. Mexagy rem cpe-
narb TakMepP-BbIKMIOYaTEeNIb MOXHO CaAMOCTOSTENBHO.

Cxema onucbiBaemoro ycTpomcrsa
nokasaHa Ha pmc.1. B Hero sxopar
reHepaTtop WMMNyfNbCOB C Aenurenem
yacToThl (MuKpocxema DD1), yaen yn-

TOpOM HanpsxeHus. KonpeHcarop C2
crnaxusaeT nynscauun. Cxema BKMIO-
yeHna DD1 nopobHa npuMeHEeHHOWn
B [1].

n HauyvHaeT paboTarb ee BHYTPEHHUA
reHepartop. Ero yacrora 3asucur or
HOMUHanoB anemeHToB C4, R7 v oa-
HOro na peauncropos R2—R6. lNepe-
knoyarenem SA1 4acTOTy MOXHO u3-
MEHSATH B LUMPOKUX npepenax. Huskuin
NIOrUYECKUN YPOBEHb Ha BbliBOAE 5
DD1 paspeivaer paboty reHeparopa
VUMIYSIbCOB 4aCTOTOMN NpUMepHO 2 kl'y
Ha noruv4yeckunx anemeHtax DD2.1,
DD2.2. C BbixOpa COEAUHEHHbLIX Na-
pannensHo 3anemeHToB DD2.3, DD2.4
3TN UMNYNbLCbl NOCTYNAKT Ha 3MUT-
TEePHbLIN NOBTOPUTENb Ha TPaH3UCTOpe
VT1, a 3arem (4epea pudpdpepeHumpy-
owyto uens C6R10) — Ha ynpasnsio-
wmin anekTpog cumuctopa VS1. B pe-
3ynsTarte nocnepHuin OTKpbiBaeTCs
cnycts He 6onee 0,5 mc oOT Hauana
KaXxaoro nonynepuoga CereBoro Ha-
NPSXEHUS U Ha NOAKIIOYEHHYIO K pPO-
3etke XS1 Harpy3ky nocrynaer npak-
TUYECKUN BCE CETEBOE HanpsiXeHue.

Keue. 14 DD2
R120 | C3470mkx16B & yp3Ka1026 - 1
K Bei6. 14 DD1 -
C11mk x| % 5" 300 Harpyaka
— x 400 B DD1 K176UE5 /
i o LT ¢
XP1 VD2 "Tyex"—£H0ICT|9
. . 1026 R
220 B Ka102 Rl | [/] - o
< ‘5‘ CAT15mK y 7 <
VD1 _l* C2470 mk x 1
ngcsmAT x 16 B le Gk 11 3 1=
£ R7' 3M Doe
N 7 K56 11ES
= C6 0,22 MK y Vst
TC106-10
Kb 7 R2' R3" /| R4" /7| R5* RG'
DDA, 51|( 100x /300.( 510 |/| 13M VT1
Cea SA1 KT2096
“Bunepxcxa yac"
3 v 0 300
Puc. 1

paBfieHnss CUMMCTOPOM Ha MUKPOCXe-
me DD2 v tpaHauctope VT1 um y3en
NUTaHMs C racsawmmMm KOHLEHCaTopoMm
C1. BoinpsMuTenb HanpsiXxeHus nurta-
Husa cobpaH Ha VD1 n VD2, ctabunu-
TpOoH VD1 cnyxut Takxe crabwnuaa-

PaboTaeTr tanmep tak. locne Ha-
Xartnsa KHoNku “fNyck” (npy BKAKOYEH-
HOM NUTAHUN) CHETHUKN MUKPOCXEMBI
DD1 o6HynsioTcs. lNpn 3TOM Ha BLIBO-
pe 5 mukpocxembl DD1 ycrtaHasnusa-
€TCA HU3KWA JIOTUYECKUN YPOBEHb

65
K XP1
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SB1 b7 § | ?}1
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T
- il IISD
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!
K SA1, R2-R6 VT

Yepes3 16384/F, c, rpe F, 'y — yac-
TOTa NOBTOPEHUS UMMYJSLCOB BCTPO-
€HHOroO reHeparopa MUKPOCXEMbI
DD1, nornyecknin ypoBeHb Ha BbIBOAE
5 3TON MUKPOCXEMb! CTAHET BbICOKUM,
4TO OCTaHOBUT paboTy 060oux reHepa-
TOopoB. Cumucrtop VS1 6onbiue He by-
LeT OTKPLIBATLCSA, U Harpy3ka 06ecTo-
yutca. OnnTensHOCTb BblAEPXKWU (OT
0,5 po 30 4) ycraHasnuBalT nepe-
knioyatenem SA1. [NpPOMEXYTOUYHbE
3HaYeHUNa MOXHO Nopobparb No ceBoe-
MY YCMOTPEHUIO, N3MEHUB HOMUHAJbI
peauctopoB R2—R6.

Ecnu ceteBoe HanpsikeHue Ha He-
KOTOpPOE BpEMS NPEpPBETCH, OTCYET
BblDEPXKWU He Oyner OCTaHOBMEH.
bnaropnaps avony VD3 u kOHAeHcaTo-
py C3 mukpocxema DD1 ocraHetcs
aKTUBHOW NOYTU N0 NOMHOW pPa3psaku
KoHpeHcaTopa C3. 310 Bpems poctm-
raeT Heckonbknx MuHyT. lNocne 6onee
DAUTENBHOINO OTCYTCTBUS CETEBOIo
HanpsXXeHUs1 OTCYET HaYHBTCS 3aHOBO
NIVilb C €ro BOCCTaHOBJIEHUEM.

Mpwn xenaHun MOXHO NPepycMoT-
peTb UHAUKaLUIO pexumos paborb
TanMmepa, BBEAS B HEro 3/IEMBHTbI
HL1, HL2, VD5, VD6, R11, R12.
Ha puc. 1 ux nogknioyeHue nokasaHo
LWTPUXOBbIMU NHUAMKU. Ecnu Tanmep

—




BK/IIOYEH B ceTb 6e3 Harpysku wnm
OHa BLIKJ/IIOYEHA CODOCTBEHHbLIM Bbl-
knoyarenem, byayTt ropets 06a cee-
Toauona. Ecnu xe Harpy3ka BKJlloYe-
Ha W uaeT OoTcHeT BPEMEHn, ropur
Tonbko ceetopmop HL1. Flo ucteue-
HUW BLIAEPXKU BPEMEHU OH MNOracHeT,
a ceeTogmopn HL2 3aropurcs.

BonblWWHCTBO aetanen npubopa
pa3MeuleHo Ha nesaTtHon rnnare w3
OAHOCTOPOHHEro $oJibrNpOBaHHOIO
cteknotekcronura (pmc. 2). eranm
yCTaHaBNNBAIOT CO CTOPOHbI Gonbrn,
Nnpunameas Ux BblBO[Abl HEMOCPEACT-
BEHHO K MNEe4YaTHbIM MNPOBOAHUKAM.
Mnaty BMmecte ¢ cumuctopom VSt
U ero TEernJoOTBOAOM TMOMEWanT
B NAacTMacCOBbIV KOPNYC, UMEKoLni
OTBEPCTUA ANAl €CTECTBEHHOW BEHTU-
naumv. Pa3amep OTBEPCTUM [0JIXEH
6biTe HEBONLLWUM, H4TOOBLI UCKIIOYUTL
BO3MOXHOCTb CNYyHaWHOro NPUKOCHO-
BEHUS K TOKOBEAyWMUM HacTAM YCT-
pouncTBea.

Ha nepepHen naHenu ycraHaBnu-
BaloT po3eTky XS1, kHonky SB1, ne-
peknouatens SA1 ¢ peaucrtopamm
R2—R6 wn npu HeobxooumocTn —
ceetoguonbl HL1n HL2 c conyTcTBy-
owMMn uM anemeHTamu. K ranmepy
MO>HO MOAK/IIOYATb Harpy3Ky MOLLHO-
CThiO A0 2 KBT npu ycnoBuu, 470 Nio-
waas  TenJaooTBoAa cumucTopa
VS1 — He meHee 300 cm’® (cornacHo
pekomeHpauvam [2]). TlposoaHukw,
COeAVHAILLWE CUMUCTOP C BUIKOW
XP1 n po3setkon XS1, u camum atn y3nsl
AO0JKHbI ObiTh PaccHYUTaHbl Ha NpoTe-
kaHune Toka He meHee 10 A.

B Ttanmepe MOXHO NPUMEHUTHL
cneaywowme aetanun: TPaH3UCTop
VT1 — KT208, KT209 ¢ nio6bimu OykK-
BEHHLIMU WHAEKCAMW U Apyrue aHa-
nornyHbie, auwoabl VD2—VD4 — nio-
6ble ManoMOUWHbLIE KPEMHUEBLIE, CBE-
TOANOAOBL — OTEHECTBEHHbIE WU UM-
noptHble ¢ paboynm Tokom Ao 20 MA.
flpy MOWHOCTU Harpy3km MeHee
1200 Bt B ka4dectBe VS1 nogouaer
cummuctop KY208B. KoHpaeHcatop
C1 — K73-16, okcugHbie (C2 n C3) —
cepum K50, ocTtanbHbie — cepun K10,
K73. KHonka SB1 — ¢ camoBO3Bpa-
TOM, HO 00f3aTeNibHO C HaAexHowu
naonaumen. Mepeknioyarens SAt —
raneTtHbin.

HanaxwsaHvne Tanimepa CBOAUTCH
K YCTaHOBKE 4acTOThbl reHepaTopa Mu-
kpocxembl DD1 gnsi nonyuenmns Heo6-
XOAUMOWN BbIAEPXKW. [lenaiotT 3To
nonbupas HOMUWHANbLI PE3NCTOPOB
R2—R6. YacToTy reHepaTopa Ha ane-
meHTax DD1.1, DD1.2 MOXHO name-
HUTL noabopkon koHaeHcaTopa CS.
MHoraa 3ato ynydwaeT HaAeXHOCTb
OTKpbIBaHUA cumucTopa VS1 B Hava-
ne Kaxaoro nonaynepuoaa CereBoro
HanpsxeHus. HanoMuHaem o Heobxo-
avmocTu cobnoparb Npasuia INEeKT-
pobesonacHoCTU.

JIUTEPATYPA

1. BupokoB C. Talimep ans 3apsgkn
akKymynsitopa anekTpobputeb. — Paawo,
2000, Ne 9, ¢.27, 28.

2. CnpaBo4HuK papmonioéutensi-KoH-
cTpyktopa. — M.: Paguo v cBsidb, 1983,
c. 371.

ABTOMAT YNPABJIEHUSA
OCBELWWLEHUEM NOACOBHbIX

NMOMELLEHUN

C. PBIYUXUH, r. Mepsoypansck CBepANOBCKoO# 061.

ABTOMAT npeaAHa3Ha4YeH ANs1 BK/IOYEHUS! U BbIK/IIOYeHus CBeTa
B KA3A0BbIX, BAHHbIX KOMHAaTax vl APYrux nNoAco6HbIX NOMeLeHusIX.
Manoe uucno neraneri n HebonbLuMe ux pasmepb! MNO3BONSIOT pa3-
MEecCTUThb YCTPOMCTBO BHYTPY O6GbIYHOro HaCTEHHOro BbIK/IIOYaTess.
ABTOMAT NMUTaEeTcs OT ceTu nepemMeHHoro Toka 220 B, He 6ouTcs ne-

PEHaNPsXeHun,

xopoio paboTraeT v NPy NOHUXEHHOM Hanpse-

Hun. NMoTpebnsaemsbiii Tok — meHee 0,25 MA.

B aBromare uCrnosib3oBaHa OcOOeH-
HOCTb monsipu3osaHHoro pene PrIC32,
KOHTaKTbl KOTOPOIro MOryT HaxoAUTbCA
B BYX YCTOMHUBBLIX MOJIOXEHUAX, COXpa-
HSAIOWMXCA MOCNE OTKIIOHEHUS NUTaHUA.
Ans uaMeHeHUs1 NOJIOXEHUA A0CTAaTO4HO
nogartb KOPOTKUA UMNYNbC COOTBETCTBY-
OLLEN MOMNSIPHOCTY Ha OfHy U3 0BMOTOK
pene. HoBoe MonoxeHne OCTaHeTCA He-
W3MEHHbIM 10 TeX MNop, noka aHanorny-
HbIA MNYNILC He ByaeT noaaH Ha APYryo
06MOTKY.

Datunkom oOTKpblBaHus asepn 1
(pmc. 1) CNyXuT repkoH 3 ¢ MarHutom 5,
yKpEenneHHble Ha [BEpHOM Kocske 2.

2\
3
. -
k A
B vy IEaresyd
x d“ * A 5
Puc. 1

Ha camoi ngepu 3akpenneHa LWTopka 4 u3
MSrkoro xenesa. pu 3akpbifon Osepu
LUTOPKA BXOAMT B 3a30p MEXay repkOHOM
W MarHutoM, 3ambikasi Ha ceba marHuT-
HblA NOTOK.

CxemMa aBToMmata wu3obpaxeHa Ha
puc. 2. Npeanonoxvm, Npu BKAIOYEHUN

EL1 VS1 Ky208I

||R1470k
VD2
L

N VD1
KC527A

NI

~2208

VD2-VD4 K[15226
C1,C210mk x30B

Puc. 2

YCTPOUCTBA B CETb KOHTaKThbl pene K1 Ha-
XOAATCA B MOJNIOXEHUN, MOKA3aHHOM Ha
CcxBMe, ABepb 3aKpbiTa U repkoH SF1 pa-
30MKHYT. [0NIOXUTENbHBIMU MOJTYBOJTHA-
MW CETEBOI0 HanNpPsHKEHUs KOHAEHCaTop
C1 3apsixaertcs 4epe3 aviog VD2 ao Ha-
npsokeHust cTabunnsauvmn crabunmuTpoHa
VD1. Ovoa VD4 He JOonycKaer 3apsakv
koHaeHcaTopa C2 uepe3 0OMOTKM perne.

Fpy OTKpbIBAHUM OBEPU MeTa/Inyec-
Kas LWTopKa BbIXOAUT M3 3a30pa Mexay
MarHuTOM 1 repkoHom SF1, B peay/ibrate
nocnegHuin 3ambikaerca. KoHpeHcartop
C1 paspsixaercs yepe3 06MoTky K1 (Bbl-
soabl 1, 10) n avion, VD3, n3ameHsist COCTo-
aHue pene K1. KoHtakTbl K1.1 BkoyaloT
B Uenb 3apAaKu KoHaeHcaTop C2, ncknio-
yas n3 Hee C1. KoHTakThl K1.2 3aMbikalor
uens ynpasneHus cumuctopa VS, Bknio-
yarowero namny EL1.

IoBTOpHOE NEpPEKnIoHEHne pene BO3-
MOXHO JIWILLIb MOC/E Pa3MblKaHUsl repPKOHa
SF1 B peasynbrare 3aKkpbiBaHuUsi ABepu
v 3apspku koHpeHcatopa C2, kotopas
NPy yKa3aHHbIX Ha CXEME HOMUHaNax 3ne-
meHToB 3aHumMaet 3...4 c. lNpu cneayto-
LEeM OTKpbIBaHMM ABepu KonaeHcaTop C2
paspsaMTCcs Hepes BTopyio 06MOoTKy pene
K1 (BbiBOALI 5 1 6). KoHTakTsel K1.1, K1.2
BO3BPATATCA B WCXOLHOE TMOJIOXKEHUE,
namna EL1 noracHer.

B aBTOoMarB 1Crosib30BaHbI OKCUOHbLIE
koHaeHcaTopbl K53-14 wm MMNopTHble
C ManLiMy TOKaMU yTEHKU, Pe3NCTOPh —
MIT. lepkoH SF1 — nioboro Tuna. May-
e K HeMy NPoBoAa AOMKHBI OHITb XOPO-
IO W30/MPOBaHbLI, B NMPOTUBHOM CrlyHae
paboTa asTomMata MOXET ObiTb HapyLueHa
13-33 Pa3pPsaKu KOHAEHCATOPOB.

Pene Kt — PIC32, nacnopt
PC4.520.224. Cxema pacriofloxXeHus Bbl-
BOAOB U COEAMHEHUsI C HUMW OBMOTOK
W KOHTakTOB mn3obpaxeHa Ha ero Kopny-
ce. BykseHHbI uHaekc A, b vwnm B B KoHUE
00603Ha4YeHUs XapakTepu3ayeT JNNLb KOH-
CTPYKTUBHbIE OCODEHHOCTU Y3108 Kper-
JIeHUR Pene 1 MOXET ObiThb NoBbIM.

MOXHO B3fiTb OAHOTUNHOE pene
1 C APYIrMM NacnoproM, HO B 3TOM cry4ae
crabunutpoH VD1 npuaercs 3aMeHUTb Ha
UMeLMA Hanpskenne crabunusaumn,
pasHoe pabouemy BbibpaHHOro pere,
1 NoaBGOopKOIA eMKOCTU KoHaeHcaTopos C1
n C2 nobutben HeTkoro cpabarbiBaHusA.
Hanpumep, Ans pene ¢ nacrnoptomM
PC4.520.219 ontumanbHbl CTabunMTpoH
KC168A 1 KOHOEHCATOPbl €MKOCTLIO MO0
47 MkD.

Or pegaxuymu. YCTaHOBKa CTACWIIMTPOME:
VD5 He obn3aresibHa.
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so ABTOMAT YNPABJIEHUS

SJIEKTPOHUKA B BbITY

dom@paguo.ru

Ten. 208-83-05

E-mail

PAOMO Ne 11, 2001

OCBELWWEHUVEM

C. BUPKOKOB, r. Mocksa

Kpome BCeM u3BEeCTHbIX OQHOMO3MUMOHHBIX 3NIEKTPOMAarHUTHBIX
pene, COCTOSSHNE KOTOPbIX 3aBUCHT JINLLL OT HAJINYMSI MJIN OTCYTCTBUS
TOKa Yepe3 0OMOTKY, CyLeCTBYIOT ABYXINO3ULUOHHbIE (MHOrAa UX Ha-
3bIBAIOT ANUCTAHLYMOHHBIMY Nnepexioyarenamu). Ansa nepesoga rako-
ro pene B Apyroe COCTOSSHUE Hanps)xeHue Ha ero 06MoOTKy [OCTaroYy-
HO nogaTs KparkospemMeHHo. Pene He norpebnsier aHeprum B npome-
XKYyTKax Mexay rnepex/mo4eHNsIMyU U, eCii OHU NMPOUNCXOANT CpaBHMH-
TeNbHO PEAKO, 3KOHOMMS NONy4aeTCs [JOBONbHO 3HAYUTENIBHONK. 31O

CBOMCTBO aBTOP MCMONL3OBAJ B NPEANaraeMom ycTposicTse.

Cxema aBTOMmara ynpasneHusi ynuu-
HbIM OCBELLEHUEM NpUBeaeHa Ha puc. 1.
OH nonyyaer nuraHue or cetn 220 B ve-

2—-C4 0,22 Mk x 630 B

4eHus, Tak Kak uens ¢ototmpuctopa Ul.1
pa3omMkHyTta. KongeHcarop C1 3apsixeH
[0 HanpsxeHws npubnuaurensHo 300 B.

U1, U2 30Y103r

R VD3 _[+C5470 mx x
KC512A 6

R7
470k
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Puc. 1L 5
pe3 racswme koHgeHcatopsl C2—C4 C HacrtynneHuem cymepek

W avoaHbin mocT VD2. [IByXno3uLmMoHHOe
pene K1 P12 moxer HaxoauTbCs B Of-
HOM M3 [BYX YCTOMYMBBLIX COCTOSIHUMA.
B TMNOBOM pexume €ero nepexknoyeHue
NPOUCXOAMT NpU nogaye Ha o6MoTKy ne-
pemMeHHOro Hanpsixenus 220 B. Cneuu-
anbHO NPeaYCMOTPEHHLIE KOHTAKTbLI pa3-
puiBaloT ee (0O6MOTKM) uenb Kak TONbKO
N3MEHWIOChb TMONIOXEHUE SIKOPSI pene.
B paHHOM KOHCTPYKUUK yNpaBneHue pene
NpoOu3BOAMTCA HECTaHAapTHbIM obOpa-
30M — MOCTOSIHHBIM HarpsXeHWeM Toun
WY MHO NONSIPHOCTW.

JlaTuMKOM OCBELLEHHOCTU CRYXUT ¢o-
Topeaucrop R6, ycraHoBNEHHbIA B 3aLm-
LEHHOM OT ocagkoB Mecte. Ha Hero He
[OMKHBI NONAaAarb CBET YNPaBNsieMbiX aB-
TOMATOM J1aMr U MPSAMbIE COfIHEYHbIE JTy-
4n. H106bl BLINONHUTL NOCNEAHEE YCNO-
BUE, CBETOYYBCTBUTENBHYIO MOBEPXHOCTb
¢oTope3ncTopa PEKOMEHAYETCH COPUEH-
TVPOBaTb Ha CeBep, MPVKPLIB C 3anaza
1 BOCTOKA HEOONbLLIMMU 3KPaHaMM.

lNoka ypoBeHb €CTECTBEHHOrO OCBE-
LEHUs1 JOCTATOYEH, HANpsiXeHWe Ha UH-
Beptupyiolem axoge OY DA1 menbiue,
4YEM Ha HeuHeepTUpyioweM. Ha soixoge
OY HanpsixeHue 6113k0 K NoteHumany
NIKCOBOro BbIBOAA KoHaeHcatopa C5.
TpaHn3uctop VT1 otkpuiT, VT2 — 3aKpbiT.
Yepea ceetoavon U1.2 Teyer TOK, HO npu
rNoKa3saHHOM Ha CXEME COCTOSIHUM KOHTaK-
ToB pene K1 310 He BbI3bIBAET NEpeEKo-

conpotueneHne ¢$oTope3uncTo-
pa BO3pacTer, HanpsxeHwe Ha
vHBEpTMpyoLemM Bxone OY
ysenuuutcs. o gocTmxeHun
33/1aHHOTO MOACTPOEYHBLIM pe-
3uctopom R7 ypoehsi OY name-
HUT COCTOSIHWE, €ro BHLIXOAHOE
HanpsxeHue craHer O6Nu3kum
K NoTeHuwany MUHYCOBOIO Bbi-
BOga koHgeHcatopa C5. Tpan-
3uctop VT1 3akpoercs, V12 —
OTKpoeTcH. Yepea ceetoguof,
U2.2 noreuyer 1ok, poToTMpUC-
Top U2.1 BKIIOYMTCS, B PE3yNb-
Tate koHgeHcarop C5 pasps-
anTes sepe3 o6mMoTky pene K1,
4TO repeBener nocnegHee
B [pyroe YCTOM4MBOE COCTOSI-
Hve. 3aMKHYBLIMECHI KOHTaKTh
K1.5 u K1.6 Bknioyar oceelue-
Hue. Liens ¢poTtoTtmpucropa U2.1
Oyoer pa3oMkHyTa, M HAYHETCH
3apsgka KoHpeHcaTopa 4epes
pe3uctop R1 u gnop VD1.
Peauctop R8 obecneunsaer
nepexnoyeHme OY ¢ ructepe-
3uCcoM, HeobxooumbliM, 4TOObI
Ha nopore cpabarbiBaHuA aBTo-
mara Hebonbwme konebaHwus
OCBELUEHHOCTU He MPUBOAWTIN
K MHOFOKpaTHbIM BKJIHOYEHUSIM
M BbLIKNIOYEHUSIM OCBELLEHUS.
KoHpgeHcarop C6 ycrpaHsier ce-

97,5

~220B
Puc. 2

TEBbLIE HABOAKM N 3amennsieT cpabarbiea- l
HWE aBTOMATa, YTO YMEHLLLAET BEpPOsT-
HOCTb BHIK/IIOMEHUS! NIAMIT NMPU KPaTKOBpE-
MEHHOM oOcBeLLeHun ¢poTopeauctopa R6,
HanpuMep, cBeTOM hap NPOXOAALLMX aB-
ToMobunei. Peauctop R4 zawmujaer OY
OT NPEBbILLEHUS MAKCUMANLHO LIONYCTU-
MOr0 CUH(DA3HOIr0 BXOAHOMO HAMNPSIXEHUS.

B kauectBe R6 aBTOp wcnonb3osasn
¢doropesucrop PCL-T'1, yem obbsICHSET-
CHl BbICOKOE COMNPOTUBAEHME PE3UCTOPA
R5 n npumenenue OY KP544Y[12A ¢ none-
BbIMUW TPAH3UCTOPamu Ha Bxozae. Ecnm 3a-
mMeHntb ¢dotopeaunctop Ha PCK-I'1 wm
C®d2-5, HomuHan peauctopa R5 cnepyer
YMEHbLNTL NpumepHo 10 1 MOm. B 3tom
cnysae um OY MOXHO 3aMmeHutb Ha
K140Y06 wnn K140Y47.

AstomMat cobpaH Ha neyaTHoW rnnare
pa3mepamm 62,5x97,5 MM (puc. 2). KoH-
pencaropel C2—C4 — K73-17. MoxHO
ucnonb3oBate U Apyruve, Hanpumep,
K73-16 Ha HanpsixeHue He meHee 400 B.
KongeHcaropel C6 n C7 — KM-6, okcua-
Heie C1 n C5 — wumnoptHbie aHanoru
K50-35. MNocnepHve ycraHasnvealoT na-
pasfieNbHO NMOBEPXHOCTU MNaThl, NMPUYEM
C1 — cO CTOpOHBbI NE4aTHLIX NPOBOAHU-
koB. Peavctop R5 — C1-4 unu KUM, oc-
TasbHbIE NOCTOAHHLIE — MJTT, noacTpoey-
Hbii (R7) — CMN3-196.

TpaHauctopsl VT1 u VT2 — noboe
KPEMHUEBLIE MAJIOMOLLHLIE COOTBETCTBYIO-
e CTPYKTypbl (Hanpumep, cepuit KT3102
1 KT3107 ¢ ntobbimm GykBeHHbIMM MHAEKCa-
MU COOTBETCTBEHHO). B kauecTee crabunu-
TpoHa VD3 KpOME yKasaHHOrO Ha Cxeme
KC512A nopoinaet niobon apyroin, umeto-
LM HanpsbkeHue ctabunmusaumm 11...15 B,
Hanpumep, JA814I, 08144, KC5126,

62,5 \

RS,;/
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KK1.3 ~220B

KK1.1



KC515. Oviogmbiin mMocT KLI407A moxer
6biTb 3aMEHEH HA YETHLIPE OAUHOYHBIX AVO-
na (nanpumep, cepuin KO103, K503,
KA509, KN522). Odonyctvmoe obparHoe
HanpsxeHve gvopa VD1 — He MeHee
600 B. Bmecto ontpoHos 30Y103I (U1
v U2) npuroaHsl AOY115I nnn AOY115/,
HO y HVX Zipyroi kopnyc. B kpaiiHem cny4ae
MOXHO NPVYMEHUTL onTpoHbl AOY 103 € -
nexkcamy B uny B. OnbiT NOKasbiBaeT, 4To
BONBLLUMHCTBO 13 HUX CNOCODHO 8blaep-
xartb Hanpsixerve 300 B.

CMOHTVIPOBaHHYIO NNaty ycTaHasnvi-
8AIOT BHYTPU 3ALMTHONO KOXyXa pene.
K npsiMOyrosisHbiM KOHTaKTHBIM nuioLa-
KaM B HWXHEN (NO puc. 2) yacTyv niarbl
NpyYNansaloT NenecTku, NCNosb30BasLLN-
ecs 8 pene, otrnbaloT ux NnpubnvauTenb-
HO NOZ NPAMBIM YITIOM ¥ KPEnaT BUHTaMu
M4 K pe3bb08biM BTYJ/IKAM OCHOBaHVA pe-
ne. NpoTnsononoxHas 4acTb NNaTsLl BXO-
OVT 8 Na3 Ha sepxHei nanenv pene. OgvH
13 B8bIBOA08 OOMOTKM pene C KOHTaKTamm
K1.1 1 K1.2 yxe coeavHeH, BTOpoi oTna-
MBAIOT OT COOTBETCTBYIOLIEro JIENnecTka
u coenvHsioT ¢ koHTakTamm K1.3 n K1.4.
doTope3nCTop NOAKIIOHAIOT K KOHTAKT-
HLIM NOLAAKAM NNaTbi C NOMOLLLIO BU-
TO Napsl NPOBOLOS.

AsTOMaT nNpensaputTensHo perynvipy-
10T, HE BKJ/1IO4As B CETb, @ 3anUTas OT UC-
TOYHMKA NOCTOSIHHOTO HANPsSXeHusi, He-
MHOIO MEHBLLEro HanpsXxeHviss crabunu-
3auvm VD3. UcTouHMK NoaKmoyaloT na-
pannensHo crabunuTpoHy. 3arensis $o-
Topeavictop R6, pobvsalotcs ero ocse-
LEeHHOCTY, 6AN3KOM K TOM, NPpW KOTOPOM
VCKYCCTBEHHOE OCBELUEHNE  [0JIKHO
BKouUTLCH.  [ogKNIYM8  BONLTMETP
mexay Bbixogom OY v MYHYCOBLIM BbIBO-
[OM VCTOYHVIKA NUTaHWs, BpalaloT OCb
nozcTpoeuHoro peavcropa R7. MNpv npo-
X04e €ero AsvxkoMm npubnuavTenbHo
CpenHEro NONOXEHUs NoKa3aHvs BOJILT-
MeTpa [O/KHbI CKAYKOM VIBMEHUTLCS.
B npoTvisHOM Cry4ae cneyeT yCTaHOBUTb
peaucTop R5 gpyroro HoMuHana.

OTcoeavHve BCNOMOraTebHbIN NCTON-
HVIK, BK/IIOYAIOT a8TOMar 8 CETb. 3aTeHsisi
v ocBewas dpotopesvictop RE, yoexaaoT-
Cs1, 4TO KXAbIV pas NoJIOXEHNE SKOPs pe-
ne U3MEHSEeTCs Ha NPOTVBONOAOXHOE.
Cnepnyer viMeTb 8 81y, YTO NOC/E 3aTeHe-
Hus HOTOPE3NCTOPA NEPEKNIOYEHVE pene
NPOVICXOAVIT C 330€PXKOV NPUOV3UTESb-
Ho Ha 7 c. [Nocne ocselueHvs 3a0epxka 3a-
METHO MeHblue — scero 2...3 c. Ecnmpene
He cpabatbiBaeT, NOMEH\NTE MeCTamm Bbl-
80abl ero 06MoTkn. OKOHYATENIbHYIO NOA-
CTpoWKy nopora cpabarbisaHvisi agTomara
NPoV3s0asAT HA MECTE €10 YCTaHOBKW.

0O611a8 MOLLUHOCTb JiaMn, KOMMYTVpye-
MbIX OIHOW NAPO1 KOHTAKTOB pesie, MOXET
noxoauTs 0o 450 Br. Ecim aToro Hepocta-
TOYHO, MEX/Y JlaMNamMu 11 aBTOMaTOM Crie-
AyeT yCTaHOBUTH KOHTAKTOP HA COOTBETCT-
Bylowwmi Tok. Pene P12 cHabxeHo pbiua-
roM, NO3BOMSIIOWMM NPV HEOBX0AVMOCTYU
8PY4HYIO NEPEBOOVITL IKOPb U3 OIHOTO YC-
TOMNUMBOrO COCTOSIHVIS 8 Apyroe. 3TvM
MOXHO BOCFONIb30BATLCS Af151 TOr0, 4ToOb!,
HanpvIMep, BKIIOYUTL OCBELLIEHVE 8 AHEB-
HOE BPEMS I BLIKIIIOHYUTL €0 8 HOYHOE.

Ecnv 3amenuTs ¢doTtopeauctop R6 Ha
TEPMOPE3NCTOP U COOTBETCTBYIOLUUM
obpa3zoM nopobparb HOMUHANLI Pe3vc-
Topos R4, R5 n R7, pacCMOTpEHHOE yCT-
POVICTBO MOXET CITyXUTb TEpMOCTabunv-
3aTOpOM. [}

YCTPOMUCTBO
BKJIIOYEHUSA

N BbIKJIIOHEHMUA
HAFPY3KHU

A. AHTHUINOB, n. PexOHCTPYKTOP
Axcavickoro p-Ha PocToBckowi o6n.

MHOro NeT Ha3a/l i CTONKHYNCsI € npobe-
MOV CLIPOCTV 8 CBOEM noasane. 11 ee nvik-
8UOALMM PELUMI NOCTasUThb B NOABAN BEHTU-
JIATOP, NEPVIOAMHECKMN BKIOHAEMBIN 11 BbIKNIO-
yaeMbiii 3MEeKTPOHHLIM asTomarom. CospaH
OH Ha OCHOBE YCTPOMCTBA, ONCAHHOIO B CTa-
e J1. Meamnckoro "TpocToe 3KOHOMVMHOE
pene spemer” ("Paovo”, 1988, Ne 1, c. 40—
43). fopaboTtka ceenach K 3aMeHe reHeparo-
pa VIMNY/bCo8 ¥ CUMUCTOPA Ha TPaH3UCTOP-
Hbi KSIOY C 3/1EKTPOMarHUTHLIM pene, atakke
K BBEIEHUIO HE3ABVICVIMOW PEryivpoBKku Aiv-
TenbHOCTV PaboTbl Harpy3Kn N HAXOXOEHWs!
ee 8 06eCTo4EeHHOM COCTORHWMW. B pesynirare
MOYHWICS NPOCTON 8 NOBTOPEHN 1 O4eHb
HaOexHbI asTomar — 80T yxe okono 10 ner
6e3 eaMHOro OTKasa 'y MeHs paboTaloT Tpy Ta-
KUX YCTPOMCTBA: OJHO — 8 rnoasane, npyroe
NEPVOAMHECKN BKIIOHAET (POPTOUHBIN BEHTU-
ATOP, @ TPETHE — 3NEKTPOHHBIV NBLECOC AN
OYMCTKM BO3MIyXa B KBAPTUPE.

MpUHLMNVabHan CxeMa astomara m3o6-
paxeHa Ha pucyHke. Tpy BKIIoYeH nuTa-
HVS HAYVHAETCSA OTCHET Nay3bl, AIUTENLHOCTb

K gbi8. 14 DD1 ~
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KOTOPO#A 3aBUCUT OT EMKOCTU KOHAEHCAaTopa
C2 un conpotueneHvs peavicropa R3. Mocne
nay3bl OTKpLIBaeTCs TpaHavcTop V1 v cpa-
6arbiBaeT pene K1. Ceovimm koHTakTamm K1.2
(Ha cxeme He NOKa3aHbl) OHO NOACOEeAMHSIET
Harpysky k cetn 220 B, a xoHTaktamm Ki.1
nookniouaeT napaniensHo R3 peauctop R4.
Tenepb 8peMs BLIAEPXKU pere (paboTbl Ha-
rPy3Ku 8 CETW) 3aBVCUT OT 0DLLEro ConpoTyB-
nexvst R3, R4. Mpw yKa3aHHbIX HA CXeme HO-
muHaniax C2, R3, R4 spems paboTbl pasHO
NPYMEPHO 5 MVH, @ AIMTENBHOCTL Nay3bl —
okono 30 muH. Moabopom 3THX ANEMEeHTos
BpeMs paboTbl 1 AIMTENBHOCTL May3 MOXHO
VBMEHATH B LLMPOYaNALLIMX Npeaenax — OT M-
HyThl 0 Hepen. Ecnv Bpemsi paboTbl yCT-
poWicTBa A0MKHO GbiTb GonblUe AUTENBHOC-
TV NAy3bl, HOPMAJIEHO PA3OMKHYTbIN KOHTAKT
pene K1.1 3aMeHsIoT HOPMasIbHO 3aMKHY ThIM.

B ycTpoiicTBE AONYCTMMO MCIONb30BATH
noboe pene ¢ HarnpsxeHem cpabarbiBaHns
He 6onee 10 B v1 koHTaKTamu, paccHMTaHHbIMU
Ha KOMMYTaLMIO TOKa Harpy3ku. TpaH3vucTop
VT1 BuibVpaloT vicxoas u3 pabodyero toka perne.
BAOK nuTaHus — 5io0Bo CTabnvBUpoBaHHbIN
C BLIXOAHBIM HAaNpsxeHvem 12 B, cnocobHbin
obecnequnTb noTpebsieMbii pesne ToK. O

OOPABOTKA
ABTOMATA
CBETOBbIX
3P PEKTOB

A. KPOTOB, r. éapauosn-m,
benapycs

MosTOopMB KOHCTPYKLMIO [1. ATaesa "ABTO-
mar ceetobix 3ddexTos” (“Pagno”, 2001,
Ne 1, c. 30—32), s 0BHapyXxwun HEAOCTATOK,
nposeAsIoLMACs Npy paboTe asToMara 8 pe-
xvme "xaoca”. B MOMEHTHI CMEHbI CBETOBbIX
KOMOVHALMIA KPATKOBPEMEHHO BCIbIXMBAIOT
BCE NOAK/TIOYEHHBIE K €0 BbIXOAaM CBETOAMO-
Obl. Bo3MoxHO, ¢ 60nee HepLOHHbIMI Nam-
NamMv HAKAMVBaHVA, NPUMEHEHHBIMU 8 OpUrn-
Haue, AToT adeKT OCTAeTCH HE3AMETHBLIM.

MpyuvHa BCMbILLKY, KaK BbLISCHWIOCH,
8 TOM, 4TO PEXMM "Xaoca” BO3HUKAET 8 pe-
3ynbraTe Nogayy Ha cueTHbIN Bxof, C MUKPO-
cxembl DD3 (cM. pyc. 3 B yNOMSIHYTON CTaTbe)
Nayky UMMNYyNbCOB MreHeparopa Ha aiemMeHTax
DD2.1, DD2.2, DD2.4. CHeT/iK MHOrOKpaTHO
NepenosHAeTCs, ¥ B MOMEHT NpeKpaLLeHys
cueTa Ha ero Bbixopax 0bpasyercsi NoyTU
cnyyaiHas kombviHaLwn Hyne v egukn. Op-
HaKO 3anpPET NPOXOXAEHVISi CUrHAJIOB CHETH-
Ka Ha BbIXOAbl aBTOMArTa BO BpeMs CYeTa He
npeaycMoTpeH. Bot nouemy Ha BCE NOOKTO-
YEHHBbIE K aBTOMATy CBEToBbie NpUBopPbI No-
CTYNaIoT KPaTKOBPEMEHHbIE VIMIY/IbChi. XOTS
ABTOP KOHCTPYKLMM CHUTAET, HTO "AfmTenb-
HOCTb Nayky Tak Mana, 4To MUraHvie JiaMn Bo
8peMsi CHETA OCTAEeTCs HE3aMBTHBIM 3puTe-
0", BCE-Takv Npy “Cnonb30BaHu CB8TOAM-
000B BCMbILLKA A0BOMBHO 3ameTHa. B apyrux
pPEeX1mMax OHa OTCYTCTBYET, Tak KakK Ha CHETUMK
DD3 nocTynatoT €ANHYMHBLIE UMNYTILChL.

Y106b! YCTPaHUTL BCMBILLKY, AOCTATOMHO
BBECTV B aBTOMAT €LIEe OJHY MVIKDOCXEMY,
KaK NoKasaHO Ha pUCYHKe. 3anOMH1B KOM-
6UHALMIO COCTOSIHWIA BbIXOOOB CHETYMKA
DD3, pervctp DD8 coxpaHser ypoBHW Ha-
NPSHKEHVIA HA CODCTBEHHBIX BLIXOAAX HEU3-
MEHHBLIMY 0 NPUX0AA O4EPEaHOro YMNysib-
caHa sxog, C. Ha niobbie namereHus, npovc-
XOOSLUME B CHETYVKE B UHTEPBANIAX MEXAy
STUMM VMAYZIbCAMW, PETUCTP HE pearupyer,
8 PE3YLTATE HENPVISITHBIN AMQEKT BCTbILLKK

OTCYTCTBYET.
© DD8 K5611P9
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JopaboTky roToBOro asToMara BbinoJiHs-
10T cnepytolumm obpasom. Beisoapl 2, 6, 11
1 14 mykpocxemsl DD3 0Tnameaiot ot CooT-
BETCTBYIOLLMX KOHTAKTHBIX MAOLLIAAOK, U3Bhne-
KaIOT U3 0TBEPCTMIA NaThi v oTrvbaloT. [lonon-
HUTENbHYIO MyKpocxemy DDB8 ycTarasnmsaioT
nag DD3, coepmhvs ux esisofs! 8 u 16. Oc-
TanbHbie 8biBoaL DD8 B COOTBETCTBUM C NpU-
BEAEHHOW CXEMOW COEOMHSAIOT MOHTEKHBIM
NPOBO/OM C BbIBOAAMM MyKpocxem DD3, DD1
W KOHTAKTHLIMY NOLLAAKAMV NIAThI. ]
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32 MUKPOKOHTPOJUJIEPHbIN
PACXOAOOMEP TONJIUBA

SNIEKTPOHUKA 3A PYJIEM

E-mail: car@paguo.ru
Ten. 207-88-18

PAOMO Ne 11, 2001

A. [OJIruM, r. Mockea

H3BecTHO, 4TO OObIYHBIE yKa3aTenu ypoBHS TOMNAUBB, NMPUMEHse-
Mble B aBTOMOOUNSIX, MMEIOT HU3KYI0 TOYHOCTb. Kpome Toro, wkana
Takoro npubopa obnagaer HeNUHENHOCTBIO, NO3TOMY ONpPeAenuTh
KOnu4ecTBO u3pacxonoBaHHoro 6eHavHa sarpyaHurensHo. [Tpomsi-
LUNIEeHHO BbIMYCKaeMble BBTOMOGUIbHBIE KOMIMBIOTEPHI PELUaloT npo-
6nemy, HO OHU ROBONBLHO AOpoOru. B TO e BpeMs pacxoaomMep MOX-

HO U3roToBUTb U CaMOCTOSAITeNIbHO.

MpoTtoTMnom npeanaraemoro npubopa
NOCNyXwil pacxofoMep, ONUCAHUE KOTO-
poro onybnukoBaHo B [1]. Ero KOHCTpyK-
LMS Nokasanacb CNULLKOM CIIOXHOM — 60-
nee nonyropa OEeCATKOB MWMKPOCXEM Ha
NATU NeYaTHbix nnatax. K ToMy xe BHUMa-
TENbHBbIN aHAaNM3 CXEMbI NOKa3an, 4To He
BCE 3asB/IEHHble (DYHKLUWN BLINOSTHAIOTCSA.
HakonneHHble K MOMEHTY BbIK/TIOYEHUS
npubopa OaHHLIE HE COXPaHKIOTCH, He-
CMOTPS Ha CneumanbHO NPeaycMOTPEH-
HYI0 ranbBaHuyeckyio 6atapeio pesepBHO-
ro nutanms. lNpu KaxaoM BKIIOYEHUM OC-
HOBHOIO MCTOYHWKA NUTAHUS YYET PaCXO-
[a HaYMHaETCs C Hyns, @ YUCHO, pPaBHOE
KONM4ecTBy octaBuuerocs B 6ake Tonnmea,
NPUXOANTCH BBOAUTL 3aHOBO.

Cxema BHOBbL pa3paboTaHHOro pacxo-
nomepa nokalaHa Ha puc. 1. lNpumenus
B HEM MukpokoHTponnep (MK) PIC16F628,

Yeunurens-$popmMupoBaTens UMMyJb-
COB paruvka Ha TpaHaucTtopax VT1, VT2
ocTancs TakuM Xe, Kak B NpOTOTUNE.
Bo Bpems Hanaxueanus npmbopa Heobxo-
avmo y6eamTses, 4TO BpaweHue Kpbisib-
HaTKM Aaryvka NPUBOAUT K NOSIBIEHMIO HA
KONNEeKTope TpaHaucTopa VT2 nMnynsLcoB
C aMnIMTyAon, NOYTU PABHOW BbIXOLHOMY
HanNpPsYXEHUI0 MHTErpanbHoro crabunuaa-
Topa DA1. B npoTuBHOM crny4ae cneayet
nopobparb pea3uctop R3.

Y3en nHamkaumm pacxoaomepa CocTouT
n3 npeobpasosartens koga DD2, pe3vcTop-
HoM maTpuubl DR1 1 TpexpaspsaHoro cee-
ToauopHoro nHavkaropa HG1. Kpome yka-
3aHHOro Ha cxeme BAS6-11SR, MOXHO npu-
MEHUTbL U ApYrMe aHaoruyHbie ¢ obWwum
aHO0M, B TOM 4MCHIE TP OAHOPa3PSAHbIX
(Hanpumep, AJIC324E), coeamHuB BMecTe
BbIBOAbI MX OAHOMMEHHBbIX Katonos. Bce

HUS — 3aXUraHus 3HaKOMECT MHAMKATO-
pa, cnyxar u afis onpoca COCTORHUS KHO-
nok SB1—SB3. Ecnu kakas-nmbo mn3a 3tmx
KHOMOK HaxaTa, COOTBETCTBYIOLUMIA UM-
nysbC NocTynaer Ha Boiog, 13 (RB7) MK.
DyHKUMM KHOMOK NpuBeaeHb! B Tabn. 1

Pexum paboTbl pacxogoMepa 3aBUCUT OT
JNIOrM4ECKOro ypoBHs Ha BoiBoae 12 (RB6)
MK. Ecnn OH BbICOKMIA (KOHTAKThI BbIKJTIO-

Tabnuua 1
Knonka DYHKUMA B peXnme
“Pacxog” "Ocrarox”
SB1 C6poc YcraHoBka
nokasaHumn JECATLIX fonen
sSB2 Hanpsixeuune B YcranoBka
Goprcetn eaunHmy
SB3 Kontpone YcraHoBka
nHaMKaTopa AECATKOB

yarens SA1 pa3oMkHyThi), tiamkatop HG1
NOKa3bIBAET KOJIMHECTBO M3PACXOA0BaH-
HOro TONJMBa, B MPOTUBHOM Clly4ae — OC-
Tarok Tonsmea B 6ake.

OCHOBHbIE 3NTIEMEHTHI y3N1a NUTaHus
pacxogomepa — MHTerpanbHbi crabunm-
3arop Hanpsxenus 5 B DA1, guop VD1
n koHgeHcatop C3. Bxoa crabunmaaropa
COEIMHEH C KOHTAKTOM 3aMKa 3aXuraHus
aBTomobung, HanpsXeHWe Ha KOTOPOM
NoSBASKETCS C NOBOPOTOM Kitoua. Mpu xe-
NAHUM MOXHO NPENYCMOTPETL OTAENbHbIN
BbIK/IIOYaTENL PAcXO4OMEpa, BBeAs ero
B 3Ty uenb. [Npu BKIIOYEHUU 32XUraHus
koHpeHcaTop C3 6bICTPO 3apsxaeTcs ye-
pe3 oTKpbiThi auoa VD1 noytn 40 BbiXxOA4-
HOro Hanpsxenust ctabunmsaropa. Cko-

1 7
I+ c6 5 2 8 |6
s VD1 C3  lowkx63B R8 10«
pate I47 MK X +
XP1 DA1 KP142EH5A ot } <}
% . s 2 it 2 DD1 PIC16F628 =
C1 6 7 6 1
To.7mx |8 To o 'Eain Sl T DD2 KP514M12  HP1-1-300 3.2619 |18
: Bl I s Toc Al Rl 16.21.250¢
" R1\39K 3 Z 3RA3 933-90_‘ f ; 2 B}QO 15;12%?; = ] [
¥ —_ RA5 RB4 4 C Y ‘ , ’
R2 M S [ I Ll4 5| [5[E 2rnigll I
=1} n2__ [Col 7 1,6,10 ]
/l10x i ol RE6 12 " EtE T aaE NN
5|Yccl  |RB7 sloY  |Eh2 1222 28|
_E“GND / -E‘OV G s : 9 G
H
$B1 "Copoc: /HL1 "OcraToK” L1
c2 _‘]]:‘ Yer. 01" vp? AN3076M HG1 BA56-11SR
100mkx10B 7 R10
" I SB2 "Hanpsx." !
S ] 3 jr "Yer. 7° VD3 470 VD2-VD4 K[15226
. Bl
< l SB3"Kottpons” Ro
(6' B ’ S b L VD4 f SA1 "Pacxon”
L vT1, vT2 k73156 —pp1 133« “OcraTor
Puc. 1

YAANoch yNnpocTuTb Npnbop, 0OAHOBPEMEH-
HO YBEJIMYUB HYUCIIO BLINOJIHAEMbIX (DYHK-
uvin. lNpegycMmoTpeHo, Hanpumep, M3me-
peHue HanpsbkeHus 6opTcetTm aBTOMOGM-
ns. Octanucs pe3epBbl U Ans AanbHeue-
rO COBEpLUEHCTBOBAHUA NyTEM NOAKIIOYHE-
HUS K OCTaBLIMMCS HEUCTONb30BaHHbIMU
BbiBOogamM MK OQONOnHUTENBHbIX AaTYMKOB
1 popaboTKu NporpamMmbi.

BbiBoabl 0OMOTKM flaTumka pacxoaa Ton-
JMBA, M3rOTOBJ/IEHHOMO NO onucaHuio u3 [1],
COEAMHSIIOT C KOHTakTamu 1 u 2 Bunku XP1
BUTO Napoi NpoBoaoB. He pekomMeHayeTcs
COeanHATbL C "Maccon™ aBToMobws OAVH U3
BLIBOAOB OBMOTKM Aarumka B MECTE €ro yc-
TaHOBKK. KOHTaKT 9 coeavHsIoT C NJIOCOBLIM
BbIBOAOM 3aMKa 3axuranms, 7 — C niico-
BbiM BbIBOJOM aKKyMYJIATOPHOM 6aTapeuv aB-
TOMOOUNR, a KOHTaKTLl 4, 6, 8 — ¢ "maccoin”.

curHansl, HeobxoauMbIE ANS AMHAMUHEC-
KOM MHaMKaumm, Boipabatbisaer MK DD1.
fopsinok coegmHenms Boisogos DD1 ¢
DD2 n HG1 BeibpaH ucxoas n3 yaobcrea
Npoknagku NpoOBOAHWKOB MO NEYyaTHOM
nnare. Bo3Hukllee B pe3ynbrare HeCOOT-
BETCTBME "CTapIMHCTBA" pa3psaos nopra
MK u Bxopoe npeobpazoBarens nerko yc-
TpaHaeTCs NPOrpaMMHbIM NyTeEM. Y4TeHO,
410 BuiBogbl MK PIC16F628 mHorogyHk-
uMoHanbHbl. Hanpumep, Tak kak B paborte
npubopa y4yacTBYeT OOMH U3 BCTPOEHHbIX
B MK aHanorosbix koMnaparopoB, BbiBOAb!
18 (RA1) n 1 (RA2), cnyxalume ero Bxona-
MW, HENb35 UCNOJIL30BATL B APYrUX LIENSX.
MMNynbebl AnMMTENbHOCTLIO NPUBNM3K-
TenbHO 4 MC, NOOYEPEAHO NOKBAKIOLLMECS
Ha BoiBopax 17 (RAO), 2 (RA2) n 16 (RA7)
MK, kpome CBOero OCHOBHOro Ha3Hauve-

POCTb HapacTaHust HanpsXeHus OocTa-
TO4YHa Ans HopManbHoro ctapra MK DD1.
lNocne BbiKYEHUs 3aXUraHns Hanps-
XeHue Ha Bbixoge ctabunusaropa nanaet
Do Hyns, ogHako MK HekoTopoe Bpems
npoponxaeTt paboratb, NUTascL OT 3aps-
XeHHOoro koHgeHcatopa C3. 3toro Bpeme-
HU DOCTaATOYHO, 4TO6bLI MK “y3Han" o Bbi-
KNIOYEHUN, NPOBEPUB JIOTMYECKUIA Yypo-
BeHb Ha BbiBoge 4 (RAS), u 3anucan Bo
BHYTPEHHIOK 3/IEKTPUYECKN NPOrpaMmm-
pyemyio namstb (EEPROM) copepxumoe
CHETYMKOB pacxoaa TonMBa m ero ocrar-
ka B 6ake. EEPROM xpaHut nHdopmaumio
W B BbIK/IIOYEHHOM COCTOSIHUM, a NpU Nno-
cnegywouweM BkmodeHun MK nporpamma
NEepPeHoCUT ee B ONepaTuBHYIO NaMsTb,
N NPexHUe MNoKa3aHus aBTOMaTUHECKU
BOCCTaHaBIMBAIOTCS.
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BO3MOXHO MPUMEHEHUE [ATYUKOB
OpYyrnux TUNOB HE3ABUCMMO OT UX "4yBCT-
BUTENLHOCTU" — 4yuCna UMMynbCOB Ha
eanHnly o6bema 3pacxofoBaHHOMO TOM-
nvBa. 3HayeHWe 3TOro napamMeTpa nerko
yuuTbIBAETCA B nporpamme. Ecnu sbixon-
HbIM 3NEeMEeHTOM AaTumka cnyxxut ¢$oTo-
avog, kak 8 [2], exogHbie uenu npubopa
CTPOST MO CXxeMe, NOKa3aHHOW Ha pUC. 2.
Obpatute BHUMMaHWe, 4To pe3auctop R3
yoaneH, a HomuHane pesuctopa R4
v kongeHcaTopa C2 nameHeHbl.

Puc. 3

Ha BbiBog 18 MK (uHBepTupyowmin
BX0/, KOMMapaTopa) Yepe3 pe3nCTUBHbIN
penutens R1R2 nocrtynaer namepsemoe
Hanpsxexue. Ecnu nocnegHee (€ y4eTom
penutens) 6onblue 06pa3uLoBoro, COCTo-
fAiHVMEe BbiXOQ4A KOMMaparopa TakoBO, YTO
cyeTyuk paboTaeT Ha CrnoXeHwe, HaKor-
NeHHOoe B HEM YUCNO PacCTeT, C HUM yBENU-
YyuBaeTCca 1 06PA3LIOBOE HAMPSAXEHVE.

Tak NPoAONXaETCA 10 TEX MOP, NMoKa OHO
He MpeBbicUT n3amepsemoe. B pesynsrare
COCTOSIHWE KOMMaparopa W HanpasneHve
CHYETA U3MEHSIOTCSA, YUCIO B CYETHMKE Ha-
YUHAET YMEHbLUATLCA, YTO NMPUBOAUT K BO3-
BpaTy KoMnaparopa B NpexHee COCTOsiHVe
Y NOBTOPEHUIO ONUCaHHOMo umkna. B ycta-
HOBUMBLUEMCSA pexvMe 00pasL0oBoOe Hanps-
XeHve Konebnerca BOKpYr U3MepPReMOoro.
Y1066 3TKU KOnebaHms He npuBOAVIU
K "MepLaHnio” Mnaalero paspsaaa uHavka-
TOpa, NOLABAaEMbIE HA HErD CO CYeTqVKa
3Ha4YeHUA NpeaBapuTenbHO YCPEaHAIOTCA.

HepocTatok BOfbTMETPA, NOCTPOEH-
HOMO MO OMMCAHHOMY NMPUHUMNY, — YPE3-
MepHas WHepUMOHHOCTb. OpHako ans
KOHTPONA MeO/IEHHO N3MEHSIOLLErOCA Ha-
npsaxeHus B GOPTCETU 3TO HE CTONb Cyllie-

B 'DD1 PIC16F628
YcpeaHaoLwmia
DUNETp > Ha unaukayuio
CuyeTHble PesepcusHbli <]
anynbcar% CYETUMK LM
KR1,R2 Uom 18 %z /]\ .
1 'Hanpaanenue
Uosp cyeta
R8
1
+
=—Cb6
Puc. 4 I

Ewe npowe (punc. 3) noaknountb
K pacxogomepy aatumk PT oT mapLupyT-
Horo komnbloTepa MK-21093 [3]. Tpanau-
ctopbi VT1, VT2 1 BCe cBA3AHHbIE C HUMU
raccuBHbIE 3NeMeHTbl, kpome C5, B 3TOM
cnyyae yaansaiot. Ecnv npyumereH naTyuk,
aMnNUTyaa BbIXOAHbLIX UMMYNbCOB KOTO-
poro npeBbiWaeT 5 B, AONONHUTENBHO YC-
TanasnuealoT guog VD6, nokasaHHbi Ha
puc. 3 WTPUXOBLIMU NMHUAMU. Takum 06-
pa3om MogxkIloNatoT, HanpuMep, yCTpoW-
CTBO, OnMcaHHoe B [4]. MMnynbCbi cHUMAa-
I0T C y4acTKa KONEKTOP—3MUTTEP UMEIO-
Lerocs TamM TpaHaucrTopa. HyxHo, ogHa-
KO, YYUTbIBATb, 4TO Npu paboTe C garyuka-
MU, COAEPXalVMN MEXaHUYECKUE KOH-
TaKTbl, 42CTO BO3HUKAIOT NPOGNemsbl, CBA-
3aHHble ¢ "apebesrom” nocnegHux.

DyHKUMOHANEHAA CXema BOMBTMETPA,
M3MEPAIOLLIErO HaNpsXeHne, NofaHHoe Ha
KoHT. 7 sunku XP1, nokasaHa Ha puc. 4. Y3-
nbl, 06BEAEHHDBIE LUTPUXNYHKTUPHOW NNHU-
ein, HaxopaTcs BHyTpuM MK, npuyem ogHu
n3 Hux (komnaparop, GopmMuposaTesnb
LUMM) cyuecTsyloT ¢puanyecku, gpyrue
(PEBEPCUBHBIV CYETHUK, YCPeaHAIoLnia
GUNLTP) peanu3osBaHbl  MPOrpamMmMHo.
OnurensHOCTL MMNYNbCoB Ha Bbisoge 9 MK
(Bbixon, LUMM) nporiopumoHasibHa quchy,
HakornneHHoMy B cyeTuvke. MNoatomy npo-
rnopuvoHasbHO eMy U HanpsixeHue, crna-
XeHHOe WHTerpupylowen uenbio R8C6
v nocTynalowee Ha sbisog, 1 MK (HenHsep-
TUPYIOLLMIA BXOL, KoMnapaTopa). Bynem Ha-
3biBaThb 3TO HaNpAXeHVe 06Pa3LOBbIM.

(\Q Jdoo000 \D

0000

CTBEHHO. [N yMEHbLLEHWA NorpeLHoCTH
M3MepeHusa cneayeT BHUMATENbHO OTHEC-
TUCb K BbiBOpy TOYKM MOAKIIOYEHUN
K 6opTceTu koHTakTa 7 Bunkn XP1. Pexo-
MEHAYETCA COEeAVHUTb €ro OTAENbHbIM
NPoOBOAOM HENOCPEACTBEHHO C MOCO-
BbIM BbIBOAOM aKKyMynaTopHoOi Garapeun
unu reqepartopa. Npu NoBbILLEHHOM YPOB-
He NyNbCaumii U3MEPREMOro HaMPXeHNA
1 rMOMEX MOKa3aHUA BONLTMETPA CTaHO-
BATCA HEYCTONYMBBIMU. YNYHLLUTL €ro pa-
60Ty MOXHO, 3aWwyHTUpOBaBs peancTop R2
OKCUAHbIM KOHOEHCATOPOM €MKOCTbIO
B HECKONbKO AeCATKOB MUKpodapag.
Kanubpyiot BonsTMETP NMoabopoM pean-
cropa R1, KOHTponMpys 06pa3LOBbIM BOJILT-
METPOM NOAAHHOE Ha BXOA, HANPsXeHWe.
Pacxopomep cobpaH Ha ABYCTOPORHEN
rneyaTHoM nnarte pasmepamu 85x45 mm,
rniokas3anHoin Ha puc. 5. UHgnkatop HG1,
kHorku SB1—SB3 (INKH-150), ebiknoya-
Tenb SA1 (NA9-2) n ceetoomon HL1 ycra-
HOBMNEHb! C TOW CTOPOHEI NNAThi, e Haxo-
ouTcs 60MbLIAA 4YacTb NEYATHbIX NMPOBOA-
HUKoB. OCTanbHble 3neMeHTbl — 0Obiu-
HbiM 06pa3om. B oTBepcTmA, npegHasHa-
YeHHbIE 419 BLIBOAOB CBETOAMOAA, Xena-
TeNbHO YCTAHOBUTE NYCTOTENbIE METANNN-
Yyeckue 3aKenkn (MUCTOHbI). 3TO NO3BO-
T NpY HeOOXOAUMOCTY 3aMEHUTb CBE-
TOOMOA, HE BbiNAMBas YCTAHOBAEHHYIO
Ha[ HYM C MPOTUBOMOMIOXHOW CTOPOHbI
nnartsl MukpocxemMy DD2. AHanormyHbiMu
3aknenkamu xenatenbHo cHabgutb OT-
BEPCTUA rMof BbiBOAbl kHonok SB1 — SB3.
YcTaHasnMean MHAMKATOP, CBETOAMOL,
KHOMKM U BLIKIIOYaTE b, HYXXHO NMo3aboTnTb-
cq, 4Tobbl VX (PPOHTANbHBIE MOBEPXHOCTU
HaXOAMNCb B OOHOM MNOCKOCTU. HakpbiThie
[1EKOPATUBHOW HAKNAAKOW U3 LIBETHOMO Opr-
CcTekna ¢ OTBePCTVAMU NMOA, KHOMKU U ABK-
XOK BbIK/IOYaTensa, oHWM obpasyloT nepes-
HIOIO naHens npuvbopa. Mexay nnarou
Y IPUNOOHATBIMU HAZ, HEWN KHOMKamm 00R3a-

OCO0OO0O0O0O0O0CO0OM=D MO

85

%iw 80 o7
©DD2 o
0000 o o
DR1 o o]
VD2
CA—(L_/ 0000 9 o
xp1 R3R5R6 R7 zizz 9 o
09 0 0/0 ocooo0Qod 01
80 o o—ph—o VD4
oVvD3 o
0o ; © O lrio
c o0 ' 1§_ooooooooo10 (o}
RO RivDiigm ©3  pD1
_QVT1?VT2°"1 { 10000000009 g
30
& Pos==[|® 0 00 004°°
1o I =
Puc. 5 R4 6 C6 RS8

33

W3LAd VE WINHOdLI3UE

lew-3

81-88-202 "waL

ni'onbed@ies

1002 ‘1L L SN oUD'vd



34

SNEKTPOHUKA 3A PYJIEM

E-mail: car@paguo.ru
Ten. 207-88-18

PAZMO Ne 11, 2001

15?T600§%03£—T0$T28

HG1

MO?l O? O?O 1

Puc. 6

TEbHO BCTABLTE XECTKYIO NPOKIaAKy, MHaye
NPU KaXI0M HaXXaTUK Ha KHOMKY Bbl PUCKYye-
Te OTOPBATHL OT MNJiaThl KOHTaKTHbLIE NoLan-
KW, K KOTOPbIM NpUnasiHbl €€ BeIBOAbI.

Tak kak BbIBOAbI kKHONOK MKH-150 npoxo-
LAT Yepe3 HUX "HackBO3b", 0aHa U3 Nap Bbl-
BO/IOB UCMNOML30BaHa B Ka4ecTse NepemMbiy-
KW, COEAMHSIOIEN KOHTaKTHbIE NJOLLaaKU
nnarel. ECAM NnpUMEeHeHb! KHOMKK, He UMEeto-

OTCYTCTBYIOLLIEMY KOHTAKTY FHE3[10 OTBETHOM
yactu pasbema (posetku IDC-10) BcTaBnexa
3amylika — OTPEe30K TONCTOW Pbi6OoNoBHON
necky. MOXHO 3anuTb 3TO rHE3A0 3NOKCUA-
HbIM KOMNayH0M. 3TV MePbl HE NO3BOJIAT HEe-
NPaBUILHO COCTLIKOBATb Pa3beM, YTO MOITIO
6bl NPUBECTU K 3aMbikaHuio 6opTceT.

Koppl, kOoTOpbie HEOBXOAMMO 3anucarb
B namsitb MK DD1 (3anporpaMmMupoBaTs ero)
rnepes, yCTaHOBKOW Ha nnarty, npuBeneHbi
B Tabn. 2. Kak 310 caenartb, pacckasaHo, Ha-
npumep, B [5]. YTobbl B panbHeneM uMeTb
BO3MOXHOCTb KOPPEKTUPOBATL NPOrpamMmy,
npeaycMOTpUTE Ha niaTe pacxoaoMepa na-
Hesb [N YCTAaHOBKU MUukpocxembl DD1.

Obpartute BHAMaHWe Ha npegnocnen-
HIOIO CTPOKyY Tabn. 2:

:1042000090000100...

Bce uncna — ABy3HayHble LwecTtHaaua-
TUpuuHbie. M3 Nony4eHHOro peasynbrata
BO3bMUTE NULLUb ABa MAAMX pa3psaa.
Hanpumep:

1600 (pnecatuuHoe)=640 (wwecTtHaaua-
TUPUYHOE);

LL=40;

HH=06;

KK=00-04-42-40-06=79

BbIYUCNEHUA MOXHO BBINOSHUTL HA
yNnoMsHyTOM Bitue "Kanekynstope™. ®aiin
JLIONONHAEM CTPOKOMA

:044200004000060079

u nporpammmpyem MK.

Hepenxo HyXHbie U3BMEHEHUN YOAeTCs
BHECTM C MNOMOUWLbLID NPOrpaMmaropa,
He npuberas K U3MEHEHUIO KOAOBOro
danna. [JoCcTatoyHO BPY4HHYIO 3aHecTu

:0200000068286E

:08000800F3000308F4000408F2
:10001000F5008B1C19288B10B303031D1928B40895
:1000200003191428B4031928F6143508B300360848
:10003000B4000B1D392836308600861F212837086A
:10004000F6043709861B2528F605F2037208031DFE
:100050002B280330F20072084720B7008500720891
:10006000710784000008031D3728371CFF3A4C2015
:100070008600B20B3E287A30B200761575088400EF
:1000800074088300F30E730E0B11640009008207DD
:1000900000008034013408340F39820700340434FE
:1000A00010341434203424343034343402340634DC
:1000B00036343634363436343634363407398207FB
:1000C000353436342534263427342134223423344D
:1000D00005309F0083168E1503308100831208308F
:1000E000B800B80338085E2084003808B2218000C8
:1000F0003808031D71283508B3003608B400A8017C
:100100000830A900AA00AB00831676308500C13004
:10011000860083127B30B2000330F2002430F100FD
:10012000F6018316FF30920083127F30ACO00ADOOEL
:100130009500043092000F3097006A218B160B1641
:100140008B17851E0029761DD12876119F1FAA289E
:10015000950AAB2895036A21061FBA28F61FB32813
:10016000A101A201A301203076182E30F619283003
:10017000F100A1282430F100F61FC3282508F73ELE
:10018000031COA3EA5007 61CCA282608F73E031C5D
:100190000A3EA600F61DA1282708F73E031CO0A3ECA
:1001A000A700F61CA128F6102308F73E0319DA2849
:1001B000A30AES28A3012208F73E0319E128A20AAD
:1001C000ES28A2012108F73E0319E828A10AES2835

Ta6bnuua 2

:1001D000A101A7080319EE28A703FF280930A7 00EB
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e Tako 0COBEHHOCTH, NEPEMBIYKY, MOKa-
3aHHYI0 HA PUC. 5 LUITPUXOBON NUHUEA, HEOB-
XOAMMO BLINOAHUTL B BUOE NEYATHOro Npo-
BOZHMKA WM NPELYCMOTPETH NPOBOJIOYHYIO.

MepemMbiKaMKn U3 N30IMPOBAHHOTO NPo-
BOZA COEAUHSIIOT MEXAY CODOA KOHTaKTHLIE
MAOLLIBAKM OOHOUMEHHBIX KATOAOB TPEX 3Ha-
komecT uHamkaTtopa HG1, kak Nnoka3aHo Ha
puc. 6. KoHeyHo, 1 3TV coeaHEeHU MOXHO
66110 Obl caenaTh NevYarHbIMW, HO 3TO NpuBe-
10 Bbl K YCNOXHEHUIO PUCYHKA NPOBOAHUKOB
M MNOSIBNEHUI0 MHOXECTBA NEepexoaHbiX OT-
BepCTUiA Mexay cnosmm neyatn. NocneaHee
KpaiHe HexenartenbHO, Tak Kak nnara pac-
CUMTaHa Ha W3roTOB/EHUE B NIOOUTENBCKUX
ycnosusix 6e3 MeTannusaumm OTBEPCTUiA.
Kcraty, HecKosbkO NepexoaHbiX OTBEPCTUIA
BCE-TaKM €CTb, NO3TOMY HEOOXOAMMO BCTa-
BUTb B HUX OTPE3KW HEN30/IMPOBAHHOTO MPOo-
BOAA, NPUNasiB X K NeYaTHLIM NPOBOAHUKAM
C BYX CTOPOH.

B kauectse Bunku XP1 npumerena 10-koH-
TakTHas konogka FDC-10, 0avH U3 KOHTaKTOB
KOTOpoi yaaneH. Ee MOXHO 3aMeHUTb OTpes-
KaMM XKECTKOro HEM30SMPOBaHHOIO NPoBOAA
nvamerpom 0,8...1 mm. B cooreeTcTByioLLee

BhifeneHHbie NONYXUPHBIM LIPUGTOM
uMpb! — COOTBETCTBEHHO Mnaawmid (90H)
n craplumid (01H) BaidTb! LwecTHaauaTUpUY-
Horo uwmucna 0190H, pecATuyHLIA 3kBUBA-
AEeHT KoToporo — 400 — YUCNo UMNYLCOB,
BbipabaTbiBAaEMbiX OAaTYUKOM Ha Kaxabie
0,1 n npolsealero 4yepe3 Hero ToryMBa.
Ecnu "4yBCTBUTESIBHOCTL Jaryvka oTnuya-
€TCsl OT yKa3aHHOW, KOObl NErkO OTKOPpPeK-
TMpoBaTthb. lNpexae Bcero HyXxHO nepesec-
TU BHOBb BBOIMMOE 3HA4YEHUE B LUECTHAA-
LIaTUPUYHYIO CUCTEMY CHMCHIEHUs. 3TO ner-
KO cAienath C NOMOLLbIO CTaHAAPTHON NPo-
rpaMmMbl "Kanbkynsitop”, MMelowencs BO
Bcex sepcusx Windows. Ecnu B nonyyeH-
HOM pe3ynbraTe MeHee HYeTbipex 3Haqalumx
umdp, AONOAHUTE ero cnesa oaHUM—TpPe-
M8 HynsMu. 3atem B aian nporpamMmmpo-
BaHus Mexay NPUBEeAEHHOW BbILLIE U NO-
cnefHen CTPOKaMU 3aHECUTE eLLEe OAHY:

:04420000LLOOHHOOKK

3peck LL — HOBOE 3HaueHue mnaatie-
ro, a HH — crapwero 6aiita "4yBCTBU-
TensHocTU". KoHTponeHyio cymmy KK noa-
CYMTBLIBAIOT CAEayoLWUM 06pa3om:

KK=00-04-42-LL-HH

3HayeHus LL u HH coOOTBETCTBEHHO B Hy-
nesyio U nepsyio s4eitku EEPROM. Cro-
c0o6 BLINONHEHUS 3TOW onepauuu 3aBu-
cutT OT 0cobBEeHHOCTEN UCNOSNb3yemMoro
nporpammaropa.
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] NPOCTOE TPUHUCTOPHOE
3APH9O0HOE YCTPOUCTBO

B. BOEBOAA, c. KoHcrantuHoBKa AMypcKkosi 0671.

B Hacrosiujee BpeMs pbIHOK rnipegnaraer asToMo6UnuCcTy MHoOXe-
CTBO pa3Ho0o6pasHbix 3apaAHbIX YCTPONCTB — aBTOMATHUYECKMUX U NMO-
NYyaBTOMaTUYECKUX, B TOM YUCNE N MPOCTbIX M0 UCITONHEHUNIO, — HO
CTOMMOCTbH MX BeCbMa Bennka. OgHako, ecnu snageney asTomobuns
3HaKOM C a3amMy 3NEKTPOHUKH, €My BIIOSIHE MOXHO B3SITbCSHl 38 CaMO-
CTOSITENIBHOE U3IOTOBJIEHUE HECIOXHOIO 3apsaHOro yCTpoACTBa.

lNpeanaraio BHUMaHUIO YuTaTenem npo-
CTO€E YCTPOMCTBO C 3NEKTPOHHBLIM yNpaBne-
HUEM 33pPSAHBIM TOKOM, BbIMOHEHHOE HAa
OCHOBE TPUHUCTOPHOTO (Pas3onmMMNyNLCHONO
perynaropa MowHOCTU. OHO NO3BONSET 3a-
pAXaTh aBTOMOOUIbHBLIE aKKYMYNSTOPHBIE
6arapen Tokom ot 0 fio 10 A, a TaKkke MOXET
CNYXWUTb PErynupyeMbiM UCTOYHUKOM MuTa-
HUS AN MOLLHOMO HU3KOBOJIBTHOMO Nasinb-
HVKA, BYNIKaHM3aTOpa, NEPEHOCHON Namnbi.

YcTpoincteo paboTocnocobHO mMpwm
TeMnepaType Okpyxaiowlen cpeabl ot —35
00 +35 °C. OHO He CoaAepPXUT BEPULNTHBIX
pervanen, Npu 3aBeOMO UCMPaBHbIX 3ne-
MeEHTax He TpebyeT HanaxveaHus. [ins He-
O MOXET 6biTb UCNONL30BAH NOTOBbLIN Ce-
TEBOM NOHMXAWMIA TPaHCHOPMATOP He-
06X0AUMOI MOLLIHOCTU C HAMPSXEHUEM
BTOpUY4HOM 06MOTKM OT 18 no 22 B. loguT-
ca u Tpanchopmartop ¢ obmMoTkamu 6e3
OTBOLNOB. 3apsaaHbI TOK No popmMe 6nm3ok
K WUMMYNbLCHOMY, KOTOPbIA, Kak CHMTAaloT
HEKOTOpbie paavoniobureny, cnocober-
BYET MPOIEHMIO CPOKa CNyxbObi 6arapeu.

3apaaHoe YCTPOMCTBO B AaNbHEMILEM
MOXHO SOMNONHUTL Pa3/IUYHBLIMM aBTOMaTH-
HECKUMM y3namm (OTKITIONEHUE MO OKOH4a-
HUM 3apRAKK, NOALEPXAaHWUE HOPMANBLHOIO
HanNpsHXeHUa 6aTapen Npy QJIMTENLHOM €€
XPaHEHUM, CUrHaNM3aUumM O MNpPaBUNBLHON
NONSPHOCTU NOAKIIIOYEHUS 6aTapew, 3am-
Ta OT 3aMblKaHW BbIXOA2 U T. A.).

Hepocrarok ycrponictBa — konebanms
3apsAHOro Toka Npyv HecTabunbHOM Ha-
NMPSXXEHNN 3NEKTPOOCBETUTENBHOW CETWU.
Kak v Bce nofobHbiE TPUHUCTOPHBIE (Pa30-
MMNYNbCHBIE PENYNATOPLI, YCTPOWCTBO CO-
3aaeT nomexv paavonpuemy. [ns 6opbbbi
C HUMM CriepyeT NpPeaycMOTPETh CETEBOMN
LC-Ppunbrp, aHANOrMYHbIY NPUMEHSEMOMY
B UMMYJIbCHLIX CETEBbLIX 6/10KaX NMUTAHUS.

Cxema ycTpoiicTBa nokasaHa Ha puc. 1.
OHo npepncrasnsieT coboM TPAAULIMOHHDBIN
TPVHUCTOPHBIN PEMYNATOP MOWHOCTU C da-
30MMNYNIbCHBIM  YNPABNEHUEM, MUTAEMBIN
ot 06MOTKM [l NoHMXaoWero TpaHchopma-
yopa T1 4epe3 guogHemt moct VD1—VD4.
Y3en ynpasneHnss TpUHUCTOPOM BbINOJTHEH
Ha aHanore OQHOMEPEXOAHOTO TPaH3UCTO-
pa VT1VT2. Bpems, B TEYEHUE KOTOPOro
koHzeHcaTop C2 3apsixaercs Ao nepeko-
YEHUS OQHOMEPEXOAHOro TPaH3UCTOPa,
MOXHO PErympoBarh NepeMeHHbIM Pe3vc-
TopoM R1. MNpwu kpaHeM NpaBOM MO CXeMe
MOSIOXEHUN €70 [ABUXKA 3apAaHLINA TOK Oy-
DET MakCUMATbHBIM, U HA0OOPOT.

Jvop VD5 3a1upmuiaeT ynpasnsioLLyio Lienb
TPMHUCTOPA OT 0BPATHOrO HaNPSXEHWA, BO3-
HUKAIOLLEro My BKIIIOHYEHUM TpuHUCTOpa VST.

Bce petanm ycTpoMcTBa, KpOME TpaHC-
dopmaropa T1, avonos VD1—VD4 Bbinpsamu-
Tens, NepemMeHHOro peauctopa R1, npepo-
xpanutens FU1 u tpynucTopa VS1, cMOHTK-
POBaHbI HA NeYaTHOM Nnare us PoNbLrMPoBaH-
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HOMO CTEK/IOTEKCTONMUTA TONMWMHON 1,5 MM.
Yeprex nnars NpeacraBneH Ha pyuc. 2.
KoHpeHncarop C2 — K73-11, eMKOCTbIO OT
0,47 po 1 Mk®dD, nnK73-16, K73-17, K42Y-2,
MBI 1. Ovoasl VD1—VD4 MoryT GbiTh Nobbi-
MU Ha npaMoit Tok 10 A u obparHoe Hanps-
xeHue He MeHee 50 B (cepum [1242, [1243,
1245, KN203, KO210, KO213). BMecTo Tpu-
Huctopa KY202B nogonpyt KY202I—
KY202E; npoBepeHO Ha NpakTUKE, YTO YCT-
POWMCTBO HOpMasibHO pabotaer u ¢ Gonee
MOLLHbIMY TPUHUCTOpamu T-160, T-250.
Tpausuctop KT361A 3ameHum Ha
KT361B6—KT361E, KT3107A, KT502B,
KT502I, KT501K—KT501K, a KT315A —
Ha KT3156—KT315[, KT312B6, KT3102A,
KT503B—KT503I, NM307. Bmecto K4,1056
nopovayT avopsl KO105B, KA105I wnm
226 ¢ niobbim GyKBEHHBIM MHAEKCOM.
NepemenHbin pesnctop R1 — CI1-1,
CIN3-30a ww Crno-1. Amnepmetp PA1 —
no6oi MOCTOSHHOIO TOKa CO LUKANon Ha
10 A. Ero MOXHO U3rotoBUTb CaMOCTOSATENb-
HO 13 neboro MunIMaMnepMeTpa, Noaosb-
paB LWYHT No 06pa3LOBOMY aMNEPMETPY.
Npepoxpauutens FU1 — nnaskui,
HO yROBHO UCMO/L30BaTh U CETEBOM aBTO-
mar Ha 10 A unm aBTOMOBUNLHLIKM BUMe-
TaNnNUM4ECKM Ha TAKOM Xe TOK.
3apsaHOE YCTPOMCTBO MOHTUPYIOT
B MPOYHOM METANIMYECKOM nmMbBO nMnacr-
MaCCOBOM KOXYXE MOAXOOsLUX pasMe-
poB. VoAbl BbINPSAMUTENS U TPUHUCTOP
YCTaHABNMBAIOT HA TEMNNOOTBOAbI, KAXAbil
nonesHov nnowanblo okono 100 cm?.
Jns ynyylieHna TeNNOBOro KOHTakTa npv-
60pPOB C TEMNIOOTBOAAMM XENATENBHO UC-
NoNb30BaTh TEMNONPOBOAHLIE NACTHI.
CnepyeT 3aMETUTB, 4TO B KAYECTBE Ter-
NOOTBOAA TPUHWUCTOPA AONYCTUMO UCMNONb-
30BaTb HEMOCPEACTBEHHO METAJUIMHECKYIO
CTEHKY KOXyxa. Torga, npaeaa, Ha Koprnyce
6yner MMHYCOBOM BbLIBOA, YCTPOMCTBA, HTO
B OOLLEM-TO HEXENATENLHO M3-3a OMacHO-
CTU Cny4amHblX 3aMbiKaHWIA BbIXOAHOIO
MNKCOBOro NPoOBOAa Ha kopnyc. Ecnm kpe-
MUTb TPUHUCTOP 4YEPE3 CIOASHYI0 MNPO-
KNaaKy, OnacHOCTYU 3amblkaHus HEe Oyger,
HO YXYALUMTCS OTAaqa TEMNna or Hero.
Ecnu y TpaHchopmMarTopa HanpsixkeHue
Ha BTOpU4HOM 0bMoTke Gonee 18 B, peau-
ctop R5 cnenyert 3aMeHuTsb apyrvM, 60b-
wero conporuenenns (Npu 24...26 B po
200 Owm). B cnyyae, Korga BTOpUuHas 06-
MOTKa TpaHcdopmMaTopa MMEET OTBOA, OT
CEepeaVHbl, UNK ECTh AiBE OAMHAKOBbLIE 00-
MOTKM M HaNps>KEHWE KaxXaon HaxoauTcs
B yKa3aHHbIX Npenenax, To BbiNpPAMUTENb
NyyLWe BbiNONHUTL MO CTAHAAPTHOW ABY-
nonynepuogHoOn CXeMe Ha ABYX ANOAAX.
MNMpy HaNPAXEHUM BTOPUMHOWU OOMOTKM
28...36 B MOXHO BOOOLLE OTKa3aTbCs OT Bbi-
NpAMUTENS — Ero Ponb ByaeT OAHOBPEMEH-
HO urpaTb TpuHKUCTOP VS1 (BbinpsMneHve —
opHononynepuoaHoe). Jins Takoro sBapuaHta
6noka nuTaHus HeoBXoAMMO MEXAay BbIBO-
LI0M 2 NnaTbi M NIOCOBLIM NPOBOAOM BKIIIO-
YuTb pasgenvrensHbii avoan KO1056 mvnm
11226 ¢ niobbiM ByKBEHHBIM MHIEKCOM (KaTo-
nom k nnare). K Tomy xe Bbibop TpuHUCTOpa
30eCb OrPaHNYeH — NOAOMAYT TONBLKO Te, KO-
TOpbie gonyckaioT paboTy noa 0bpaTHLM Ha-
npsbkeHveM (Hanpumep, KY202E).

T0p TH-61. Tpn ero BTopuyHbIX OOMOTKM HYXHO
COEQMHATL COINEBCHO MOC/EA0BATENbHO; OHY
cnocobrel 0TaaTh TOK A0 8 A.
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YCTPOUCTBA YOEP)XAHUSA
TEJNEOOHHOU JIUHUN

A. TPULLHH, r. MockBa

CoBpemMeHHbie Tene@oHHbIe
yaepXaHus Tene@poHHON NnHuM

Bnnaparbl OCHaweHbl (PYHKUNen
(HOLD), noasonsioweri 6e3 npo-

6nem nepexonnTb OT OR/HOIro annapara K apyromy. Ecnu Takov pyHk-
UM HeT, ee MOXHO BBECTH, MCNOJIb3ysi YyCTPOHCTaa, OnNUCaHHbIe

B npennaraeMoy craTbe.

B Hacrosillee BpemMsi B 3KCryarauum
HAXOAUTCS HEMano 3NEKTPOHHbIX Tene-
GOoHHBIX annapaTos (TA) nepBbIX BLINYCKOB
1 "0BbI4HBIX ™ 3nekTpoMexaHuyeckux. Ecnu
B KBAPTUPE HECKONBbKO Takux TenedoHoB,
VX BRagenbLaM Hacto NpuxXoamuTCs cTan-
KmBaTbCs C HeynobcTBaMu, CBA3AHHLIMU
C HeOBXOOUMOCTLIO Nepexona OT OAHOro
annapara K apyromy.

BHumMaHuio uutatenen npegnaralotcs
[Ba BapuaHTa yCTpOWUCTB, KOTOPLIE MOryT
6biTb ycTaHosnewsbl B TA nioboro Tuna. Pa-
60Ta c annaparamu, OCHaleHHbIMU Taku-
MW YCTPOMCTBaMU, NpenenbHO npocTta:
HYXHO Haxatb kHonky "HOLD" (ynepxa-
HUE NINHUK), MONOXUTL TPYOKY M OTNYCTUTL

KHOMKY — Mpy 3TOM 3aropuTcsi CBETOAM-
0[], Ha KOpriyce yCTpouCcTBa, CUrHann3upy-
ot 06 ynepxxanuu nunun. Mocne 3Toro
MOXHO MepenTu K gpyromy annaparty
W NPOAOMKUTL Pa3roBop.

Ha puc. 1 nokazana cxema nepsoro
BapuaHTa ycTtporcTBa. OCHOBOW KOHCT-
PYKLUUWN sIBASIETCS CTATUHECKU Tpurrep,
cobpanHbii Ha TpaHaucTopax VT1 un VT2
pas3HoM CTPYKTYpbl. Takue Tpurrepbl obna-
[AOT HEeKOTOPbLIMU NPeuMyLIecTBaMu Mo
CPaBHEHWIO C O6bIMHLIMU CUMMETPUYHbI-
MU Tpurrepamu, B 4HacTHOCTWU, UMEKOT
B0ONbLUYIO HArPY304HYIO CMOCOBHOCTL, YTO
1 6bI0 MCNoNb30BaHO Npu paspaboTke
YCTpOUCTBA.
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Puc. 2

B ncxogHoM cocTosiHum oba TpaH3uc-
TOpa 3aKpbIThl U YCTPOUCTBO HE OKa3bl-
BaeT Kakoro-nubo BnvsiHus Ha TenedoH-
HYIO NIMHWIO. [lnsi nepexona U3 pasroBop-
HOrO PEeXKMa B PEXUM yaepXaHus Heob-
XOAUMO HaxaTtb kKHonky SB1, v no uenu
VD6, R10, RS B 6a3y TpaHauctopa VT2
rnoTevyeT TOK, KOTOPLIN OTKPOET €ero.
Mpwu onyckaHun TpybKy HanpskeHue Te-
neOHHON NUHUM 4HYepe3 KOHTaKTbl pbi-
YaxxHOro nepeknoyarens SA1 nocrynaer
Ha aMuTTep TpaH3uctopa VT1. bnaropa-
ps koHpeHcaTopy C1 1ok B 6a3y TpaHau-
ctopa VT2 noctynaeT n nocne nepexno-
yeHust SA1.

Yepe3 OTKpbIThIA Tpau3auctop VT1
K Tene®OHHON NUHUKN NOAKIIIOHAETCA Ha-
rpyska, cocrosiujas us peaucropos R1—
R4 u ceetoguopa HL1. HanpsxeHue
yoepxanus (6e3 yyera nageHus Hanpsi-
XXEHUSI Ha OUMOOHOM MOCTE) cocTaBnsieT
okono 23 B. ins 6onbumHcTBa ATC 3T10ro
BMNOMHE AOCTATONHO, HTOObLI HADEXHO
yoepxarb IMHUIO.

Mpu nogHATUM TPYOKKU Ha NoHOM noa-
K/IOYEHHOM K OaHHOM NUHUKM arnapate
HanpsXeHWe Ha 3aMUTTEepe TpaH3ucTopa
VT1 yMeHbLuTCs, TpaH3uctop VT2 3a-
KPOETCH, a CnepoBaTeNlbHO, 3aKpOoeTcs
nvT1.

Bropor BapuaHT ycTponcTea (puc. 2)
NO3BOSIFIET HE TONBKO YOEPXMBaThb ANHUIO,
HO U TPAHCAMPOBaTb B HEE My3biky ANsi
aboHeHTa. B 3TOM yCTpPOMCTBE M3MEHEHO
MECTO BK/IIOYEHUS OCHOBHbIX HArpy304HbIX
peauctopoB (R5, R6) u ysenuyeHo pno
29 B HanpsixeHue yaepxaHus nuHun. Uc-
TOYHUKOM My3bIKaJlbHbIX CUHANIOB SIBAS-
€TCH MUKPOCXEMa My3blKaNlbHOrO CUHTE-
3aTtopa DD1. C BbIXOpa cuHTe3aropa (Bbl-
BOA, 1) curHan nocTyrnaer Ha cornacyowmmn
YCUAUTENDb, BbINOSIHEHHBI HA TPAH3UCTO-
pe VT1, u yepes pe3uctopbl R4, R1 nopa-
€TCS B IMHUIO.

YpoBeHb My3blKanbHOr0 CuUrHana
B JIMHUM MOXHO perynvposartb nopbo-
pom peauctopa R1 — npu HynesoMm co-
nNpPOTUBAEHUU (BMECTO pe3ncTopa nepe-
MbiYKa) YpOBEHb MakCumanbHbin. [po-
CnywaTb My3blKanbHbI CUMHAN MOXHO
C MOMOLLBIO NMLE30KEPaMUYECKOro uany-
yarens BF1, a nepemeHHbli pe3ucTop
R15 nossonsier perynvpoBatb rpoM-
KOCTb 3BYy4YaHUsi. 3TN 3EMEHTbI BCMOMO-
ratensHbie. OHKU He BAUSIIOT Ha paboTy
yCTPOMCTBA, MO3TOMY WX YCTaHOBKa He
obsizarenbHa.

B ycTpoiictee MoXeT ObiTb NpUMEHe-
Ha Mukpocxema YMCS8 c HanpskeHuem
nutanua 1,35...2 B. B 3T1OM cny4ae uenb
nUTaHUs MUKPOCXeMbl (BbiBoab! 5, 9, 13)
cnegyetr nopknlynTb K HUXHeMy (no

| cxeme) BbiBOgy pe3ucTtopa R7, a peauc-

Top R2 ponxeH uMeTb CONPOTUBNEHUE
2,2 xOm.

B npuBeneHHON cxeme BKAIOYEHUs
cuHTe3atopa 6ynerT HernpepbIBHO Npour-
pPbIBATLCH TONbLKO MepBas 3anucaHHas
B HEM Menoausi, U U3MEHUTb Menoauio
MOXHO TONBLKO NMyTEM 3aMeHbl MMKPOCXe-
Mbl. Moapo6HLIE CBEAEHUSI O MUKPOCXe-
Max My3blKasibHblX CUHTE3aTOPOB U 3anu-
CaHHbIX B HUX MENogusax npuseneHb!
B cTtaTtbe "My3bikanbHble CUHTE3aTOpPbI
cepun YMC" ("Paguo”, 1998, Ne 10,
c. 85, 86). ilna npyMeHeHVs B ONUCaH-
HOM YyCTPOMCTBE MOXHO PeKOMEHOOBATH
MUKPOCXEMbI C UHAEKCOM 06 — B HUX 33-
nvcaHa HenpepbiBHasi, a NOTOMY AJWMH-
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Haa nocnepoBaTelbHOCTb My3blKasibHbIX
dparMeHToB.

PaccmoTpym  noaxnioyeHue  ycT-
POVCTB K 3nekrpoMexaHuyeckomy TA.
Beinpsamutens VD1—VD4 ponmxeH 6biThb
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NOAKMIOYEH HenoCpenCTBEHHO K Tene-
¢doHHOM nuHuK (Bxopg TA), a B KayecTBe
SA1 ncnonblylTCca HEe3aaenCTBOBaHHbIE
KOHTaKThI pbl4aXXHOro nepeknoyarens TA.
B 6ONbLUMHCTBE 3NEKTPOMEXAHUYECKUX
TA nepeknioyaTens pexvma paborb! Bbl-
NonHeH ¢ "3anacom”, T. €. UMEIOTCA KOH-
TakTHblE rPynnbl, KOTOPbIE MOXHO WUC-
NoNb30BaTh B KayecTBe AOMNONHUTENbHO-
ro nepeknioyaTens.

B 3nekTpoHHbiXx TA AMOOHBLIN MOCT
BXOOMWT B COCTaB annapara, no3tomy yc-
TPOWCTBO NOAKAIONAIT HENOCPEACTBEH-
HO K UMEIoLEeMyCa pblHaXHoMy nepe-
KnoyaTenio.

Oba ycTponCTBa CMOHTVMPOBAaHbLI Ha
neyaTHelx nnartax u3 GonbrmpoBaHHOIo
cTeknoTekcronura TONWUHON
0,75...1,5 mMm. Heprexu nnart nokasaHbl
Ha puc. 3 u puc. 4. Mukpocxemy DD1
uenecoobpas3Ho YCTaHOBUTL Ha NaHenb-
Ky, 4TO No3BonuT B 6yayuiem o6HOBNATL
“peneprtyap”. Heucnonb3lyemble BbiBO-
Obl MUKPOCXEMbE (Unu naHenbku) obpe-
3aio1. OTBEpCTUA B Nnate ANs HUX He
npenycMoTpeHbt.
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JAvoas  BLINPAMUTENbLHOTO
VD1—VD4 moryT 6biTh niobbiMu ¢ o6par
HbiM Hanps>xeHuem He meHee 150 B. Bos-
MOXHO TNpUMeHeHue puopHon c6opku
KU407A vnv aHanormyHom no xapakrepu-
cTvkam umnoptHou. Auonbl VD5—VD7
niobble kpeMHuesbie. Peauctopbl — MIT.
MevaTtHble Nnatbl 06ecnNeYnBaloT BO3MOX-
HOCTb YCTaHOBKW pe3ucTopoB Ans Mo-
BEPXHOCTHOrO MOHTaxa TUNopa3mMepoB
1206 vnn 0805 — B aTOM cry4ae He Tpeby-
eTCA CBEepnNuUTb OTBEPCTUS [JI BbIBOAOB
pPEe3nCcTopOoB.

OCHOBHblE Harpy3o4Hble pe3ncTopbl
(R2, R3 no cxeme — Ha puc. 1 n R5,
R6 — Ha puc. 2) — MNT-0,25. MNpume-

HEeHue [OBYX TakKuxX pe3ncTtopoB BMECTO {

MocTa i

OAHOro nonyBaTTHOro OGYCI'IOBJ'IBHO§

KOHCTPYKTUBHbIMU
KOMIMOHOBKU NevaTHoW nnatul. KoHgeH-
catop C1 — K50-16, K50-35 unu anano-
rUYHBIN UMNopTHBIV. CBeToowon HL1
MoXeT BbiTb niboro TMNa ¢ nbuiM LBe-
TOM CBEYEHUA.

Mbesounanyyarens BF1 — nio6oit, Ha-
npumep, 3M-22 vunu nmnopTHbin. Mepe-
MeHHbIV pe3ucTop R15 — nioboit mano-
rabaputHbii, Hanpumep, CM3-9. Keap-
uesbi pe3oHaTop ZQ1 — nwbon "yaco-
BOW", HO KOHCTPYKTUBHO ynobHee npu-
MEHUTb MUHUATIOPHBbIN LunvHapuyec-
kuii. B 3TOM cnyyae ero MOHTUPYIOT Ha
neyaTHOW nnate CO CTOPOHbI NMPOBOAHWU-
KOB NOA, MMKPOCXEMOW (KOpnyC pe3oHa-
Topa HyXHo n3onuposatb). KHonka SB1,

yCTaHaBnuBaemasn Ha nepenHen naHenu !

TA, — nioboro Tuna.

coobpaxeHuamu |

§

HanpsixeHue BbI3LIBHOrO CUrHana |

06bI4HBIX TEeNedOHHBLIX NIMHWUIA COCTaBNA-
eT okono 120 B, noatomy npumeHsemMble
TPaH3UCTOPbl OO0MKHbLI BbITb C Makcu-
MallbHbIM HanpsXeHUeM KONNeKTop—
amuTTep He meHee 150 B. TpaHaucTop
2N5401 wmeeTt aHanor KT6116A,
HO MOXHO MPVUMEHUTb U TPaH3UCTOPb!
cepuin 2T505, 2T509, 27842, KT851,
KT855, 2T883. [na cnapeHHbIXx Tene-

(OHHBIX JIMHUI HaNpPSXeHWe BbI3bIBHOTO |
curHana He npesbiaeTt 60 B, n B 3ToM |
cryyae BO3MOXHO NPUMEHEHUE TPaH3U- |

ctopoB KT502E (VT2) v KT503E (VT1,
VT3).

CobpaHHbie M3 UCMpaBHLIX geTanen |||
v 6e3 owunbok yCcTpoCTBa HAYUHAIOT |
paboTtaTtb cpady. lNone3aHo NpoBepwuThH |
aMuTTep |
o6omMx TPaH3UCTOPOB (B peXume, Koraa |
YCTPOUCTBO yoepXvuBaer NuHuio). Ecnu |
oHo okaxetcs Gonee 0,3 B, Hano npu- |

Hanps>xXeHne Konnekrtop

MEHWUTb Pe3ncTop C MEeHbLUMM CONpo-

TUBNEeHnem B Lenu 6a3el 3TOro TpaHaun- ||

ctopa (R6, R7 — Ha puc. 1 u R10

R11 — Ha puc. 2). ina BTOPOro ycrpon- |||
CTBa Takxe crneayet npoBepuTb U Ha- (i
npsxeHne nNutTaHus mukpocxembl DD1 1

Ha KonnekTope TpaHauctopa VT2 — oHo |

nomxHo 6uiTb B npepenax 2,8...3,2 B.
Ecnu HanpsxeHue BbIXOOUT 3a yka3aH-

Hble Nnpepenst, ero Hago nNoacTpouTb |

non6opom peauctopa R8.

Bo3MOXHO, s HekoTopbix ATC pa6o- |

yee HanpsXeHWe YCTPOWCTB OKaxXeTcs |
CAVLLKOM BONbLIMM A1 HAIEXHOIO yaep- |

XaHusa nuHun. Torga ero Heobxoovmo

YMEHbLLLNTD. C 3Ttoih uenbio NPUMEHSIOT '

OCHOBHBLIE Harpy3ouHble peauctopsl (R2, ||
R3 — Ha puc.1 n R5, R6 — Ha puc. 2) [

MeHbLUEero conpoTueneHus, nobuvBasco |

HaAEeXHOoro yaep>XaHusa TNHUA.
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ADANTEP ANS
NOAKNMIOYEHUSA
MOJAEMA

K TPYBKE
BECLULHYPOBOIO
TENE®OHA

A. AHUKWH, r. Bonrorpapn

Yacto 6biBaeT HEOBX0OAUMO NONYHYUTb
noctyn B VIHTepHeT, NpUHATL uaun oTnpa-
BUTb pakc Tam, rae OTCYTCTBYET JOCTYI K
TenedoHHow cBaan. OcobeHHOo 3TO akTy-
anbHO ANA Nonb3oBaTenen NopTaTUBHLIX
MNK. Ucnonb3oBaHue COTOBOW CBA3U He
pewaeT npobnemsbl B NojHOM oBbeMe.
CkopoCTb nepefayv AaHHbiX HEeBbICOKAa
n3-3a TexHoNnoruyeckux ocobeHHocTen
nepenasyy CUrHasnos, Aa v onnara Takon
CBA3U He KaXA0My Mo KapMaHy.

3oeck Ha NnoMolLb MoXeT NpuaTy 6ec-
LHYPOBOW paavoyanvHuTenb (paavorte-
necdoH). [axe npw NnoBpemMeHHon onnare
TenedOHHOro pasroBopa 3aTtparbl byayT

{1l HAMHOro HMXe, a Ka4eCTBo CBHfA3U Bbllue

— cKopoCTb OT 28,8 no 56 kburt/c.

EavHcTBeHHas npobnema, kotopasi npu
3TOM BO3HVKAET, — MNOAKIIONEHNE MOAEMA K
| Tpybke paavorenedoHa. PrpMeHHbie yCT-
POWCTBAa 419 3TUX LieNnen [OBOJbHO A0poru
1 (80...200 $) v O6LINHO BLINOSHAIOTCA U3rO-
| TOBATENSAIMM B BUAE OTAESbHOM TPYOKU, KO-
TOPYIO MOXHO WCMOJSIb30BaTh TOMBLKO A1
nogxsoHeHs MoaemMoB, hakCcoB, HO He A1s
pasroBopoB. Mexay Tem pelueHue 3Tou
NpoBnembl NeXm1T Ha NoBepxHoCTK. Heobxo-
JAUMO NULLIb CUrHaN, NocTynaoLmin Ha AvHa-
MUYECKYIO roNIoBKy TpyOku paamotenedoHa,
nepenartb B MOOEM, a CUrHan ¢ Mogema ro-
AaTb Ha MUKPOQOHHBI BXOL, TRYOKU.

Cxema Takoro ycTpoucTBa nokaslaHa
Ha pucyHke. OHO yCreuwHo NpuMeHsiNochb
C BHYTpeHHUM mozemom ¢upmbl Acorp
56K v paavoTtenedoHom Panasonic.
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it Habop HoMepa oCyLLIECTBASIOT C KaBna-

Typbl TpyOku. MuTaeTcs ycTponcteo ot 6a-
{ Tapen Tpyoku. Mpu HectabunbHol pabote
| MOXeT noTpe6oBaTLCs yBenM4eHre Hanps-
| XxeHvs nuTaHus 0o 12 B. B atom coysae npu-
| LIETCA UCNONb30BATh OTAENbHBIA NCTOYHUK.
Hanaxvisanmne ycrpoucrsa CBOAUTCH K
perynupoeke peaucTtopa R4 Takvm o6pasom,
{ yTODbI aMIMTYAa curHana Ha ero ABUKKe

B ! 6bina MUHMANLHOW B pexxumMe pasrosopa. Il
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UCTOYHUKU NUTAHUA

E-meil: power@paguo.ru
Ten. 207-89-00

PAOWO Ne 11, 2001

NMPEOBPA3OBATEJIN
HANMPAXEHUSA HA
MUKPOCXEME KP1156EYS

C. BUPIOKOB, r. Mockea

Mukpocxema KP1156EY5 npegHa3HayeHa ans paborsl B pas3inyHo-
ro poga crabunm3ampoBaHHbiX Npeobpa3oBarensnx NOCTOSHHOro Hanps-
XeHUs B NOCTOSSHHOE MOLLYHOCTbIO B HECKO/IbKO BatT: MOBbLILLUAIOLINX,
MOHMXaoLMX, MHBepTUpYylowmnx. B npegnaraemoi crarse paccKka3aHo
O THNOBbLIX cxemax Takux npeobpa3zosBareneii n NOPsAKE ux pacyera.

Cxema yCTpPOMCTBA MMKPOCXEMbI
KP1156EY5 nokasaHa Ha pmc. 1. 3anycka-
I0LLUME MMNYALCHI, BbipabaTbiBaemble reHe-
patopom G, nocrynaiot Ha Tpurrep T, Bbi-
XOAHOW CUrHan KOTOporo, B CBOIO O4epeab,
yrpaBnseT CUNOBLIM KJIIOYOM Ha TPaH3UC-
Topax VT1 1 VT2. YactoTa NOBTOPEHUS M-
nyNbCOB MEHSIETCH B 3aBUCUMOCTU OT Ha-
NPSXEHUs MUTAaHUA U Harpy3ku npeobpa-
30BaTens, Npy 3TOM €e MakCcumasnbHoe
3Ha4YeHUe OnpeaenseTCs eMKOCTHIO BHEL-
HEero KOHAeHcaTopa, nOoAKIIYaEeMOro
K BbiBOAY 3 MMKpOCXeMbl. Bxopg, reHeparo-
pa lek (BbIBOA, 7) NO3BONSET NpepBaTh Bbl-
XOAHOW UMNYNLC, KOrAa TOK Yepe3 cuio-
BOW KJIO4 NPEBbLICUT ONpeaeneHH bl Nopor.

VT1 cils
VT2 coly
2

1}

Puc. 1

Mukpocxema CoaepXuT Takxe TepMO-
KOMMNEHCUPOBaHHbIA UCTOHHMK 06pasuo-
BOro Hanpsxexus 1,25 B n komnaparop,
3anpelyarwmin paboTty Tpurrepa v cuno-
BOro Kno4a npu npesbilleHnn BbIXOAHbIM
HanpsXeHVeM 33AaHHOrO 3HAYEHUS.

Ha pmc. 2 npuBegeHa cxema roBbia-
1owero npeobpasoBarens HanpsXeHus Ha
mukpocxeme KP1156EY5. OH copepxwur
BXOAHbIE U BbIXOAHbIE PUNLTPYIOLIME KOH-

pexcatopbl C1, C3, C4, HakonuTenbHbin
apoccens L1, BbINpsMUTENbHbIA AVOA,
VD1, konpeHcartop C2, 3agaiowmin Hacrto-
Ty paborbl npeobpasoearens, Apoccenb
L2 ons crnaxuBaHus Nynbcauwii BbIXOA-
HOro HanpsixeHus, peauctopbl R1—R4.

Peanctop R1 CnyxuT AaTimkKOM TOKA 4e-
pe3 CuoBo KoY. Jlenurens HanpsXxeHus
R2R3 3apaer BbixogHOe Hanpsbkenve. OH
pomkeH 6biTb paccumTaH Takum 06pasom,
4T06bI NPV HOMUHANBEHOM BLIXO4HOM Hanps-
»eHun npeobpasoBarensa Ha BXoh, Komnapa-
TOpa nocTynano Hanpsbkenve 1,25 B orHo-
cuTenbHO Bbisoga 4 (0611, ) MUKPOCXeMbI.

Peauctop R4 orpaHvivBaeT KONeKTop-
HbliA TOK TpaHaucTopa VT1, oT KoToporo 3a-
BUCUT CTEMNEHb HACHILEHUS CUNOBOTO KO-
ya — TpaHaucTopa VT2. ybokoe Hacbile-
HUE OMNacHO TeM, YTO BO BPEMSI Bbi3BAHHOWM
VM 330EpXKM pasMblkaHusi Koya TOK
B ApOCCENe, NPOAOMIXas HapacTarb, MOXET
JOCTUMHYTb HEAOMYCTUMOrO U1 3/IEMEHTOB
yCTpOCTBa 3HaueHvs. [ins Toro 4robbl Bpe-
M$ BbIXOAa TpaH3ucTopa VT2 u3 HacbiLLeHUs
HE NpEeBbICUNO 2 MKC, TOK ero 6a3bl He Aon-
xeH bbb 6onee 1/10 mMakCmanbHOro Toka
cuwnioeoro kmioya. MNpy pacyere HOMUHanNa
peavctopa R4 K HEOOXOOUMOMY 3HAHEHMIO
TOKa 00aBNAIOT ewe 7 MA, OTBETBAKIOLLMX-
CS B pe3aucTop r1 MMKpOCXEMbL.

Pa6oraer npeobpasosarenb A0CTaTou-
HO TPAAVLUMOHHLIM NS NOAOOHBIX YCT-
poiicte 06pa3om. B TeueHue HEKoToporo
Bpemenu TpaHaucTopbl VT1 u VT2 oTKpbITh
¥MMNyNbCOM reHepatopa G MUKpOCXeMbl
W TOK 4epe3 apoccens L1 HapacTaeT no nu-
HelMHOMY 3aKOHy. Kak TOnbkO rnageHvie Ha-
npsxeHus Ha peaucrtope R1 pocturuer
300+50 MB, BbIXOQHOM MMMNYNbLC reHeparo-
pa npepbiBAETCR U MepeknioyaeT Tpur-
rep T. B peaynsrare TtpaHauctopbl VT1
n VT2 3akpbiBaloTcs. HakorieHHas B Apoc-
cene L1 aHeprus yepe3 gvopa VD1 nepena-

€TCS B Harpy3aKy. Mpoueces  Ha-

R10,22 KOMNEHUs 3HEpPrum
Ear—g—t e B Apoccene v nepe-
R4 [iaum ee B Harpysky
L1170 KN
KP1156EY5 180 MKIH NPOMCXOAST HEon-
I ik |C1 *13 HOKpaTHO, Hanpsi-
5 Cc2 2 XEHWe Ha KOHAEH-
© +Unur | E caropax C3u C4 no-
g JaSITONERIEE o o Boiwaercs. Yepes
e T L 2 1500 nenvtens  R3R2
T 1= 4 o6y W VD1 IN5819 4&CTb ero nocryna-
o
2 UpLix=28 B
fang. . loroc=175 MA
R3 47 k s
~} T 0 o S > +
u g = | o8
R222k =% 1000 Mk x == 100 MK X Ugyu
] x3s8 [ x358
Puc.2 L

€T Ha BX0A Komnaparopa. Korga Hanpsixe-
HUe Ha Bbixoge npeobpasosarens AoCTUr-
HET HeOBXOOMMOro 3Ha4eHWsi, BbIXOAHOMN
CurHan komrnaparopa 3anperut nepexknio-
YeHue Tpurrepa MMKpoCXembl MMNynbLCaMmu
reHeparopa, a Korga OHO CHU3UTCS, BHOBb
paspewumT BbiaaTe Ha CUIOBOW KM O4e-
PEeAHOM OTKPbIBAIOLLMIA UMNYNLC. Takum 06-
pasom, GUKCUPOBAHHbIE MOPLMK 3HEPIK
no mepe HeobBXOAMMOCTU NepesaloTcs n3
WCTONHVKA MUTAHUA B Harpysky. Hacrora
rnepenayy 3TMx NOpLMii 3aBUCUT OT Hanps-
XeHusi Ha Bxofie npeobpasoBarens u Toka
Harpy3kym U MOXET MEHATLCH B LUMPOKUX
npeaenax — ot coteH repu Ao 100 k.
BbixogHoe HanpskeHue npecbpasosa-
TENA He AOMKHO npesbiwats 40 B, vHaue
BO3MOXeH npoboii TpaHaucTopoB VT1
n VT2. MakcmmanbHblil TOK 4epe3 HUX He
pomxeH 6biTb 6onee 1,5 A. Iins "ymoluHe-
HUS"” MUKPOCXEMY MOXHO AONONHUTL MN—p-1
W p-N-p TPaH3UCTOPOM, Kak rokasaHo
cooTBeTcTBEHHO HapMe. 3,an 3, 6.

KewB. 1 DA1,

VT3
(Y L1, VD1
K B, 2 DA
a)
KL1, VD1
{
K BuiB. 1 DA1 " VT3
6)

Puc. 3

Cxema noHmxatouero npeobpasosare-
ns npuBefeHa Ha puc. 4. OH paboTtaeT aHa-
NOTV4HO OMMCaHHOMY BbilLE, HO TPaH3wuc-
TOp VT2 MUKPOCXEMbI, BK/IIOYEHHDIN B 3TOM
cnyyae no cxeme ¢ O6LLMM KOSNEKTOPOM,
HUKOrAA B HacCbllEHME He BXOAUT. 3TO
YMEHBLIAET 3a[1ePXKY BbIK/IIOHYEHUS CUNOo-
BOro K/0Ya, HO YBENMNMBAET NaAEHWE Ha-
npsxeHus Ha Hem, cHwxast KN npeobpa-
3oBarens. Ha Bxoa noHwxkaiowero npeob-
pasoBaTensi Henb3as NOAABAaThL HaNpsXeHue
6onee 40 B. BapwaHTbl NOAKMIOYEHUS
"YMOLUHSIOLLMX" TPaH3MCTOPOB NPUBEAEHbI
Ha pMmc. 5.

Ha pmuc. 6 nokasaHa cxema VHBepTU-
pywoulero npeobpasosarens. Ero oco-
6EeHHOCTb B TOM, 4TO MMKpocxema DA1
NUTAEeTCR CYyMMOI BXOHOIO U BbIXOAHOIO
HanpsXeHwiA, KOTopas He JOMXHA NPEeBbl-
wartb 40 B. "YMoOwHeHue" npou3BOAST
aHanormyHO NoHMXalowemy npeobpaso-
BaTenio, 0AHaAKO HWXHUIA NO CXeMe BbiBOA,
peauctopa RS B cxeme puc. 5,a coeamHsa-
10T HE ¢ O6LUMM MPOBOAOM, a C 3MUTTE-
pom TpaHauctopa VT3.

MNpeobpa3oBateny HanpsxeHws no
cxemam puc. 2, 4, 6 6binm cobpaHbl Ha ne-
yaTHbIX nnarax pasamepamu 40x40 MM 13
OHOCTOPOHHE PONBIMPOBAHHOIO CTEK/O-
TekcTonura TonwmHon 1 mm. Heprexwm ne-
4aTHLIX MNaT NPUBEAEHbI COOTBETCTBEHHO
Ha puc. 7—9. Heobxoavmbim TpeboBaHn-
em npu pa3paboTke Takux nnar sSBsioTCs
MUHUMaNbHbIE €MKOCTb U MHAYKTUBHOCTD
NPOBOAHUKA, COEAMHSIOLLErO BbIBOA, 1 unun
2 mukpocxembl DA1 ¢ apoccenem L1 v an-
onom VD1, a Takxe MUHMMasbHbie MHAOYK-
TUBHOCTb U CONPOTUB/IEHUE BXOOHbIX U Bbl-
XOOHbIX Lenei npeobpasosarens u obwye-



R10,33 moctblo 6onee 1000, no-
* =] CKOJILKY TPY HaNn4MKM 3a3opa
KP1I13261EY5 VHOYKTMBHOCTL NPaKTU4ECKy
HE 3aBMCUT OT MaArHMTHOU
7 Ipk |C1 f_. MPOHMLIAEMOCTN MaTepuana
8 4 <|352 o L1220 MklH Margpvrgonpoeﬁa.
T ccenb L1 nHgyktmeHo-
2 _[+C1220m x35B o cTbto 220 mklH ans npeobpa-
QT mpm t 30BaTENs N0 CXeMe puc. 4 6bin
o =l 4 ofy HamoTaH aHanorm4HLIM obpa-
e B voho|  30M Ha Tpex Takvx Xe Komb-
=) Comp.
L2 Uppix=5 B
R336«k A S 'BHX=0-5 A
1 J_ f\szY\ _T_ v
R212« 470 K x 1oo~u<x Unti
T x 168 T x 16 B
Puc.4 —

ro npoeoga. Mnowans NPOBOAHNKOB, 104~
XOASILLMX KO BCEM BbIBOAAM MUKPOCXEMbI,
ONK yAyulWeHns OTBOLA Tersia OT Hee He-
ob6x0aMMo penatb MakCMManbHOM (kpome
BbIBOAOB 1 nnm 2). Mo 1o Xe npuumHe He-
XenatesnbHO YCTaHaBAMBATL MUKPOCXEeMY
Ha NnaTy € UCNONb30BAHNEM NAHENN.

KeoB. 1,7, 8 DA1
K eebiB. 2 DA1
K L1, vD1

KebiB. 7 DA1

‘ VT3
KL1, VD1
Re

KebB. 1, 8 DA1

Opoccenb L1 nHaykTmBHOCTLIO 170 MkIH
LA npeobpasoBaTens rno cxeme puc. 2 Ha-
MOTaH Ha TpexX CK/Ie€HHbIX KOJbuax
K12x8x3 u3 ¢deppura M400OHM nposo-
nom M3LUO 0,5, obmoTka coctomt mna 59
BUTKOB. Kaxaoe KonbLo nepes HaMoTKon
cnegyeT pasfnoMUTb Ha ABE YacTu, Haanu-
nvB HagbwuneMm, nyylle anvasHbiM. 3aTtemM
B OAVH M3 3a30pOB BBOAAT OOLLYIO NpO-
Knaaky ma Tekcronura TonwmHon 0,5 mm
Y CKJIEMBAIOT BECb NaKET 3MOKCULHBIM Kiie-
emM. ina coxpanenmnsi Gopmbl NAKET yKia-
OblBIOT H2 OOPE30K OPraHMHECcKOro CTek-
na, OT KOTOPOro €ro Noche 3aTteBepaesaHus
KNea nerko otaenutb. flepen HamoTKon
OCTpbie FpaHn Konewl CreayeT TarensbHO
cKkpyminTb. MOXHO NMpUMEHUTL Takue xe
Konbua u3 ¢eppura ¢ nobon npoHuLae-

Liax, HO 3a30p Npu cknelike 6uin ycTaHoBNEH
0,25 mm, a2 o6moTKa copepxana 55 BUTkos
TOro e NpoBoAa.

Puc. 8 I Ueux 1
Ins ppoccens L1 mHBepTUpylowero
npeobpasoBaTtens MHAOYKTUBHOCTBIO

88 Mkl'H ObinM UCNONBL30BaHbI ABAa TAKUX
Xe Kofiblia C 3a30poM

- gl 2 0,25 MM, 4MCnO BUTKOB —
DA1 35, nposog — M3B-20,7.
KP1156EY5 Hpoccenb L2 BO Bcex
7 VD1 npeobpasoBarensax cTaH-
Ipk 8; 11 iNss1g  BapTHBIR IM-2,4 uHayk-
6 2 A TUBHOCTLIO 3 MKIH.
o +Unur | E <
st +C1100 Mk x 16B OkeuaHbie KOHOeHCaTo-
o = _L——-—:‘— Ct pui npeobpasosateneii —
w == €21500 4 - L1 K50-35 vnm nx MnopTHble
% H: 88 MKIH Ugnix=—12B
=Y _%) Comp 12 IBHX=1OO MA
~ 2
ca, b |4 cd
—— 1000 mk x 100 MK X Ugpix
‘T x16B “—f x 168
Puc. 6~~~ g

ananorn. KoHgexcaropbl C2 — kepammye-
ckuve, Hanpumep, KM-5 vnmn KM-6. nog
VD1 ponxeH 6bitb amoaom Lortku, no-
ponpgyt 1N5818, SR106, SR160 cepwit
KA268, KO269 [1] n apyrive Ha Hanpske-
Hue He medee 30 B. Mpeobpasosarens Oy-
pet paboTtatb 1 ¢ 06bINHLIMU UMMYFILCHLIMIN
anopamm Ha Tok 1 A, Ho ero KiZ ymenb-
LLMTCA.

Peanctopbl R1 6biM M3roToBNEHbI U3
BbLICOKOOMHOFO poOBOAa AMaMeTpom
0,5 MM OT NPOBOIOYHOrO pesnctopa. OT-
pe30K NpoBoAa HEOHXOAVMON AIMHBI Gbii
CNOXEeH 3MEMKOW M BrasH B OTBEPCTUA
rneyaTHoM NiaThwl.

Ha puc. 10 n 11 npuBeaeHsbl 3aBmCK-
MOCTU NMOTPebASEeMOoro Toka 1 BbIXOAHOIO

Usux, Tex,

B MA

36 N 720

\ i
32 640
ks Upux
28 560
24 480
1gx

20 ™ 400

16 320

12 240

6 8 10 12 14 16 yp, B
Puc. 10

HanpsXeHns OT BXOOHOIO HarnpsXeHuns
ons npeobpasosartenei, cobpaHHbIX CO-
OTBETCTBEHHO 10 cxemam puc. 2 u 4. Ko-
3D OMUMEHT MONIE3HOr0 AEUCTBUA pacTeT
C MOBbLILEHNEM BXOAHOIO HamnpsXeHusi
m coctaenset 84...88 % (y npeobpasosa-
Tens no cxeme pmc. 2, Up=8...18 B),
82..85 % (puc. 4, Ug=9...20 B),
60...67 % (pwuc. 6, Ug=6...12 B).
OTHOCHTENBHOE N3MEHEHUE BLIXOAHO-
TO HAMPSKEHNS OMMCHIBAEMBIX npeobpa-
30BaTENen Mpyu U3MEHEHUN Harpys3ku He

U o i Iax,
B ‘ —‘{ { } MA
8 .f\ ._.‘_ - __. . ———— 4m
| I5x
7 \\T 350
6 [ \ 300
UEHX N
5 \ 250
4l I~ 200
\
\
3 150
6 8 10 12 14 16 18 y, B
Puc. 11

(Oxonyanme cm. Ha C. 42)
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npesbiwaeT 0,1 %. Takke Mano MeHaeTca
BBIXOAHOE HarnpsXeHWe npu U3mMeHeHuu
BXOAHOro, eCcnu, KOHe4YHo, nocnegHee He
BbIXOAUT 32 JONYCTUMbIE NPEeaesbi.

TemneparypHas HecTabwibHOCTb Bbi-
XOOHOro HanpsxeHus Gonblie — uyepes
HEeKOTOpPOE BPEeM$S NOCe BKIIIOHEHUS Bbl-
XO[HOe HanpsxeHue Bcex npeobpasosa-
Tenei B pe3ynbrare nporpesa Npy Makcu-
ManbHOM Harpy3Kke CHUXanoCb NPUMEPHO
Ha 0,5...0,8 %.

Yacrora pabotsl npeobpasosarens no
cxeme, nokasaHHOW Ha puc. 2, 6nuska
k 15«4y NpU BXOOHOM HanpsXeHuw
12 B n HoMuHanbHoW Harpy3ke u 30 kI
ona psyx gapyrux (Uex=15 B, puc. 4
v Ugx=5 B, pvc. 6).

Pa3amax nynbcauuit HanpsxeHus Ha
xoHaeHcaTopax C3 n C4 npeobpa3osare-
nel cocTaenasa CooTBeTCTBeHHO 70
v 15 MB B ycTpoticTBe no cxeme puc. 2, 70
v 50 MB — puc. 4, 100 u 40 MB — puc. 6.

Bnuskve K npuvBeOeHHbLIM Bbillle pe-
3ynbTaThi 6bUIM NONYHEHBI C Npeobpa3osa-
TensMu, B xoTopbie B kavectse L1 6biin
yCcTaHoBfeHb apoccenv cepum KU npo-
MbILLJIEHHOMO U3roTOBSIEHUS UHOYKTUBHO-
cTbio 200 MxI'H Ha TOK 1 A (CcM. puc. 2 u 4)
v 60 Mkl Ha 1,2 A (cM. puc. 6). Mockosb-
KY MarHuTHbI# NOTOK 3TUX APOCCEnen He
3aMKHYT, YPOBEHb 3J/IEKTPOMArHUTHbIX No-
Mex, co3aaBaeMbix npeobpasoBaTensamu,
3HaYUTENIbHO BO3POC.

Bbinu ucnbitaHsl U nNpeobpa3osareny
¢ apoccensmu L1 MeHbLe nHaykTMBHOC-
TWU, HEBMOTEHHLIMU Ha OAMHOYHBIX KOJbLIAX
K10x6x4,5 ¢ 3a3opom 0,5 mm — 100 MkTH,
58 suTroB MN3ALLO 0,45 onsa nosbiluaoLero
(cMm. puc. 2), 180 mxIH, 66 BuTkoB MILLO
0,38 ans noHwxawowero (cMm. puc. 4)
un 54 Mk, 42 Butka MI3LWO 0,5 ons viH-
BepTupyioLlero (cm. puc. 6). Bce oHu oka-
3anuckb BnosnHe pabotocnocobHbimu, KMo
Y MHTEpBan AONYCTUMBIX BXOOHBIX HANps-
XEHUN YMEHBLLMNNCH HE3HAUUTENBHO.

Ecnv BO BpeMa HakorjieHusi 3Heprum
B [IPOCCESiE Ha BbIBOAE 2 MUKPOCXEMbI Ha-
6n003aeTCa BLICOKOYACTOTHAA reHepauus,
€ee YCTPaHAIOT NOAKMIOHYEHWEM KOHOEHCa-
TOopa Mexay CoefvHeHHbIMW BbiBogamMu 1
u 8 mukpocxembl u 06LWMM NPOBOLOM.
Ina npeofpasosatens no cxeme puc. 4
MUHUManNbHas HeobxoavMas eMKOCTb KOH-
peHcatopa coctasuna 820 nd, ana ycr-
poiictea no puc. 6 — 620 nd. KonpeHca-
TOp YCTaHaBIMBAIOT HA Mary CO CTOPOHbI
neyaTHbIX NPOBOAHMKOB, NPUNanBasn K HUM
€ro BbiBOAbI.

Ona pacuyeta npeobpas3osartenen Ha
3agaHHble BbixogHble HanpsxeHue Ugyyx
U TOK lgux CneayeT 3a0aTbCA MakCUManb-
HoM yacToton paboTk npeobpasoBarens
F =30...50 x4 1 MUHUMabHBLIM BXOLAHBIM
HanpsxeHneM Ugxmn. HEeoBxoammo takxe

U

T =
16—t 3 ——p——
"/
14 —=
1,2
1 2 — S
.4-—""
08 |—
1
0.6 ]
1 b
04 . —
02

0 02 04 06 08 1

Puc. 12

1.2 1y

3HaTb NageHue HanpsxeHus Ha guope
VD1 Ug v Ha cunosom kmove Uyy. To-
cnegHee MOXHO oueHuTb No rpagukam,
npveeneHHbIM Ha puc. 12. MNpamas 1 co-
OTBETCTBYET CXEME BIJIIOYEHUS, COOTBET-
CTBYIOLLEN NOKa3aHHOW Ha pUC. 2 npu To-
ke 6a3bl TpaH3ucTopa V12, pasHom 0,05
OT BbIXOAHOrO TOKa KONa, npamas 2 —
TOM Xe cxeme, HO 6e3 pe3sucTtopa R4 npu
coefVHEeHHbIX BMecTe BbiBOpax 8 m 1.
Mpamaa 3 — Ans CxeM, NOKa3aHHbIX Ha
puc.4u 6.

3arem BbINUCAAIOT Creayowmve 3Haqe-
HUa (HanpsxxeHus, B; Tokn, A; BpeMSA, MKC;
yacrora, kly; eMkocTb, HP; conpoTuBne-
Hue, OM; UHAYKTMBHOCTb, MKIH).

MpPOLONXUTENBHOCTL BKIOYEHHOIO CO-
CTOSHUA K04

__1000
F(1+1)
o

tBKﬂ

MapameTp o — OTHOLLEHWE NPOLOSIXU-
TENbHOCTEN BK/IIOYEHHOMO U BbIK/IIOYEHHO-
ro COCTOSHUM NpU MUHUMANbHOM BXOA-
HOM HanpsXeHUW NpeaBapuTesibHO Haxo-
OAT No criegyowmm GopmMmynam:

Usex +UYn ~Ysymin

L5 CXEeMbl pUC. 2;

UBXmin - an
Ugx +Up
o= U8 Cxembi pycC. 4;
UBth B Um aE UBHX
Upn (U
oz=l—‘“"‘LA s cxembl puc. 6.
UBan _an
EmkocTb KOHOeHcaTopa
Co=0,4 tan

MaxkcumManbHbI TOK KlO4a:
Iknr=2leex(1+0a) Ana puc. 2u 6;

kn=2beux ans puc. 4.
ConpeTtuBnenue pesucrtopa
R;=0,3lkn

MuHUMaNbHas UHAYKTUBHOCTb ApOC-
cens:

n=%(um—um)

1= Uy, Ui =) 599 PG, 4.

ansa pue. 2 v 6;

Apoccenb L1 ponxeH BbiaepxuvsBartb
TOK Iy 6€3 HacblLeHUs MarHUToNpoBoAaA.

B 3aknoyeHve paccuuTbiBaIOT pesvc-
Topbl R2 u R3 ucxoas U3 3a0aHHOIo Bbi-
X0AHOTro HanpsXeHus Ugyyx:

R3 U,
R2 125

Tok, npotexkalwmn Yepes3 penutens
R2R3, suibvpaioT B npegenax 0,2...1 MA
(BXOZHOWM TOK KOMN2paTtopa MUKPOCXEMbi
He npesbiwaet 0,4 MKA).

Bornee nogpobHbie CBEAEHUA O MUKPO-
cxeme KP1156EYS u ee nportotunax
MC33063A, MC34063A, pa3paboTaHHbiX
dmpmort MOTOROLA, MOXHO Havitu Ha
caiitax usroroBsureneii 2, 3] v B kHure [4].
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NMPOCTOMN
NMPEOBPA30OBATEJb

HAMNPAXEHUSA
A. YAMBIFYH, r. Kypck

lNpeanaraeTcs NOBbILLAIOWWIA UHBEP-
TOP NOCTOSHHOIO HanpsXeHus, obnagaio-
LUMIA HENJIOXMMWU XapakTepucTukamu, He-
CMOTPS Ha TO, YTO B HEM UCT0/b30BaH MU-
HUMYM 3nemeHToB. Ero cxema npencras-
neHa Ha pucyHke. Ha tpaxauctopax VT1
n VT2 cobpaH ABYXTakTHbiW reHepaTop
VMMNynbCoB. TOK nosoxutensHow obpar-
HOW CBf3n npotekaeT Hepe3 obmortku 1l

VT1 KT837K

+12B

t ¢
10..100 MK x
x16B
VT2 KT837K

n IV tpancgopmaropa T1 v Harpyaky, noa-
K/IOHEHHYIO Mexay Lenbio +12 B u obumm
NpoBOAOM. 32 CHET NPOropLUOHANbHOrO
TOKOBOrO ynpas/ieHns TpaH3nucTopamu Cy-
LLIECTBEHHO YMEHBLLIEHBI NOTEPU Ha KX Ne-
pekmoseHuve v nosbitteH KM npeobpaso-
Batensi. B peanbHOM yCcTpouMCTBE OH CO-
crasun 82...85 % npw Toke Harpy3kuv 1 A.

Porb AvOA0B, BbiNPAMISIOWMX BbIXOA-
HOEe HanpsXeHue, BLINOHMOT 3MUTTEPHBbIE
rnepexoabl TPaH3aUcTopoB. MOXHO NONY4UTL
M OTpULATENBHOE HanpskeHve (B paccmar-
pvsaemom cnyyae —4,2 B), yctaHoBUB [0~
rnonHuTenbHbie avoast VD1 1 VD2, kak noka-
3aHO Ha PUCYHKE LUTPUXOBbLIMU NUHUSMMW.
3pech Takke notpebyerca GunsTpyowmiA
KOHAEHcaTop, aHanoryHbii C1, Ho nogio-
YeHHbIV B NPOTUBOMNONOXHOM NOJIAPHOCTU.

MarnutonpoBofomM TpaHchopmaropa
T1 cnyxut konbuo K18x8x5 u3 ¢eppura
2000HM1. O6motku | v Il copepxart no 6
BuUTKOB, a Ill n 1V — no 10 BuTKOB M30nMpo-
BaHHOro nposoga auametrpom 0,5 mm.
Kaxayio napy o6MOTOK HaMaTbiBaIOT 04~
HOBpPEMEHHO B ABa NpoBOAa.

WHBepTop cnocobeH pabotatb u npu
yMEHbLLEHUM BXOOHOIO HanpsXeHus Ao
1 B, 4TO NO3BONSET, HANPUMEP, NONYHUTb
HanpsxeHue 9 B oT 04HOro ranbeaHuyec-
KOro 3rieMeHTa HanpsxxeHuem 1,5 B. INpu
330aHHbIX BXOAHOM U, 1 BbiXOOHOM U«
HanpsXeHUax u yucne ButkoB wi obmo-
ToK | 1 Il Heo6x0AMMOE YUCIIO BUTKOB 06-
motok Il m IV (w2) € pocTaToHHOM TOHHOC-
Tbi0 PACCHUTBLIBAIOT NO ¢opmyne

w2=W1(Upx—Ua+0,9)/(U,—0,5).

TpaH3ucTopb! criegyet Bbibupartb, opu-
EHTVPYSCL Ha AONYCTUMbIE 3Ha4eHWs1 ToKa
6a3bl (OH He noMmKeH EbiTb MeHbLLE TOKa Ha-
rpy3ku) U OBpaTHOrO HanpPsHKEeHUs 3MUT-
Tep—6a3a (OHO AOMKHO BbiTb BonbLLe yABO-
€HHOW PasHOCTV BXOOHOIO U BbIXOAHOIO Ha-
npsixeHun). [ina paborsl B npeobpasosare-
nax HeBoNbLIOM MOLLHOCTY BO MHOMUX CTy-
yasix noaoayT TpaH3ucTopb cepuin KT208,
KT209, KT501. INpu atom TpaxcdopmaTop
T1 moxet 6biTb BLINOAHEH HA KONbLIEBOM
MarHUTONPOBOE MeHbLuero avametpa. W

1



§ PASPABOTKA OAHOTAKTHBIX
OBPATHOXO/A0BbIX
NPEOEPA3OBATENEM

HANPAXEHUA

0. CEMEHOB, r. PocroB-Ha-fJoHy

PaccMOTpUM mipumMep pacuyera 6noka
nuTanus (CM. pyc. 3) CO cneayroLmMm na-
paMeTrpaMu: BXOJHOE MNEpPEMEHHOE Ha-
npsxeHve — 174...265 B, BbixogHOE MO-
CTOSIHHOE HanpsixeHne — 12 B, makcu-
ManbHbLIM TOK Harpy3ku — 3 A.

Meroamka pacyera ans cnyydas paborbl
TpaHcgOopMaTopa B PEXVME NPEePLIBUCTO-
ro noroka (cM. puc. 2, 6), cnpaseanmsas
Takxe n ans penevHoro OOTM, npuBeaeHa
HUXE.

1. OnpenenseM MMHUMAaNLHOE U Mak-
CUMaNbLHOE 3HAYEHWA BbINPSMAEHHOO Ce-
TeBOro HanpsbxeHus Ug,:

Uax max— 2Uce‘m max:\féx285=375 B;

Uneeri=V2Ueerume—2U,—~U-=V2:174-2.1-40=
=204 B,
roe U,=1 B — npsiMoe nageHve Hanpsxe-
HUS Ha OMOLEe BXOOHOTO BbINPSMUTENS,
U.=40 B — paamax nyfbcaumit Ha KOHOEH-
carope C5 (06b14HO BbIGUPAIOT U3 MHTEP-
sana 20...50 B).

2. BbibMpaeM BbINpsMUTENbHLIE ANO-
Obl (VD1—VD4).

MakcumansHoe o6paTHOe HanpsXeHne
Ha gMoaax CETEBOro BhINPAMUTENS PABHO
MaKCMManbHOMY BbINPAMAEHHOMY Hanps-
XeHUO Uy, ma=375 B.

CpenHui Tok anoaa
beo=Ui b/ (Ui N)=12:3/(2:204.0,8)=0,11 A,
roe n = 0,8 — KNJ npeobpasosarens
B LEMOM (118 COBPEMEHHbLIX Npeobpaso-
Barenen coctasnser 0,75...0,9).

Jnopgpbl BEIGUMPAIOT Tak, 4To6bl NX Mak-
CUMabHBIE TOK U HanpsiXeHne npesbilua-
nm pacyeTHbie B 2...10 pas. B Hawem cny-
yae nopxopat avoabl KA243E ¢ makcm-
ManbHbIM MPsAMbIM TOkoM 1 A 1 06paTtHbIM
HanpsixeHuem 800 B.

3. PaccuurbiBaeM €MKOCTb KOHAEHCA-
Topa C5 [2]:

C5~0,5U,:1,/(0-Ucern min feenem-U-)=
=0,5-12-3/(0,8:174-50-2-40)=32 mkD,
roe feery — HACTOTA CETEBOrO HarNpsXeHns
(50 Mu); m — yYMcno NoONYNEPHOAOB Bbl-
NPAMNEHHOIO HaMNPsHXEHUs 3a Nepnop, ce-
TEBOro HanpsxeHus (Ana ogHo¢asHoOro
MOCTOBOrO BbINPAMUTENS M=2).

C yuetom pasbpoca emkoctm B 20 %
BbibupaeM konpeHcatop K50-71 —
47 mk®d Ha HanpsaxeHue 450 B.

4. PacCcuyMTLIBAEM MaKCVMMasbHbIM KO-
3dduuMEHT 3anonHeHus (OTHOWEHWE
LUTENBHOCTU UMNYNbCA K NEpUoay):

'Ymax:UAm/ ( Upwn+Unx min_Ucu)=
=75/(75+204-5)=0,27,
roe U,.=75 B — 3HaueHne, Ha koTopoe
yBENMYMBAETCH HANPAXEHNE Ha TPaH3N-
CTOpPE B 3aKPLITOM COCTOSIHUU OTHOCU-
TENLHO HANPMHKEHUA MMTAHUA NPpU nepe-
Jaye aHeprmm B Harpy3ky (Bbibupaior
B npepenax 50...150 B); U,, — nagenune
HanpsXeHusa Ha TpaH3aucrtope (A58 npea-
BapUTENbHbLIX PACYE€TOB NPUHUMAIOT paB-
HbiM 5 B).

Oxonyvanme.
Hayano cm. B “Pagno”, 2001, Ne 10

5. Paccuutbiaem tpaHcdopmarop T1.

5.1. MakeumarsnbHbi Tok 06MOTkM 1—2
[2]

I\M:21 1 IN'UM/(Unx min'Ymax'n):
=2,1-3-12/(204-0,27-0,8)=1,69 A.

5.2. JeicTtByOLl€E 3HAYEHWE TOKa
nepBuyHON 06MoTKKN 1—2

1=l \VYmax/3=1,69Y0,27/3=0,51 A.

5.3. KoadpdpumumeHt TpaHchopmMaumm

n:WZ/ W1:(UN+UVDB)( 1 “‘Ymax)/ [( st m-n_‘Ucu)x
XYmad=(12+1)(1-0,27)/[(204-5)-0,271=0,17,
roe Uype=1 B — npsMoe nageHue Hanps-
»eHusa Ha amope VD9,

5.4. [leAcTBylOLLEE 3HAYEHME TOKA BTO-
puaHOi 06MoTkM 5—6 n anopa VD9

L=1/nV(1—ma)/3=1,69/0,17(1-0,27)/3=
=48 A.

5.5. NHAYKTMBHOCTbL NMEPBUHHON 06-
MOTKM 1—2

L1 =Ymax Uaxmin/(11-£)=0,27-204/(1,69x
x20000)=1,65 MmlH,
roe f,=20 klNy — yacrora npeobpa3oBaHus
(nna obecneqeHnna yaepXaHua BLIXOOHOrO
HaMNPSXEHUA Ha XONOCTOM X0y 3a CHeT
Gonbiuor rnybuHbl MOZYNSUMKM HacToTa
npeobpa3oBaHus BbibpaHa CpaBHUTENBHO
HU3KOMN).

5.6. Y4CNO BUTKOB NEPBUYHON 06MOTKM
1—2.

Bbi6rpaem (AOCTaTO4HO NPON3BONBHO)
marsuTtonpoBog, 2xMIM140-4 KN24x13x7.
CpenHasi AJvHA MarHUTHOM  NIMHUK
A=5,48 cMm, nnowwaas NONEpPeYHoro ceve-
Hua S.=0,684 cM® oTHOCMTENbHAs Mmar-
HUTHasA NpoHuLLaeMocTs W=140 [3]:

w=10*L, A /(1,26-1-S)=10"x%
x¥1,65-10°-5,48/(1,26-140-0,684)=86,67.

MNMonyyeHHoe 4YMcno HeobxoauMO OK-
pyruTs 0o 6nnxaiiilero uenoro u xena-
TESLHO YETHOro YMcna, No3ToMy w,=88.

MpupalweHne nHoykumm 3a BpeEMs UM-
nynsca

AB=1 04'Uax min'anx/(W‘l 'Sc’fn):
=10%204-0,27/(88.0,684-20000)=0,46 Tn.

NHOYKUUS TEXHUYECKOrO HACbILLEeHUs
marepuana MIM140 pasHa 0,65 Tn. Ona
6onblue, HEM paccHMTaHHOE NpupaLleHue
vHaykuwm (0,46 Tn), NO3TOMY MOXHO cae-
natb BbIBOfI, YTO MarHUTONPOBOp, BbIGpaH
npasuibHO. B NpOTMBHOM Cny4ae BbIOW-
pPaeM MarHUTONPOBOL, C MEHbLUEN OTHO-
CUTENBHONM MarHUTHOM MPOHULIAEMOCTLIO
M NEPECYMTLIBAEM HUCHO BUTKOB. TEM HE
MEHEee 3HaYeHNe MHOYKUMN BECbMA BENN-
ko (> 0,3 Tn), noaromy nocne c6opkmn ma-
keTa nortpebyercs 3kCrnepuMeHTasbHas
npoBepka TEMNoBOro pexuma paboTbl
TpaHcdopmaropa n3-3a yBeIMHEHHbIX Nno-
TEPb HA rMCTEPE3NC.

Ecnn xe paccuyvTaHHOe npwupalieHvne
mHoykuvn MeHbwe 0,1 Tn, cnepyet Bbl-
6paTb MarHUTOMNPOBOA, MEHBLLLEro TUMO-
pa3mepa u rnoBTOPUTL BbINUCTIEHNS.

5.7. KoapdpvumeHt tpaHchopmaumm
06MOTKM 3—4 NUTaHWs y3na ynpasneHus

ny=Wy/W1 =(Uy+UVD7)( 1 _Ymax)/[(uax mln‘Ucu)x
Xmax=(14+1)(1-0,27)/[(204-5)-0,27]=0,2,

rpe U,=14 B — HanpaXeHne nuTaHns uenm
ynpaeneuns; Uyp=1 B — nagexsve Hanpsa-
»eHus Ha puoge VD7.

5.8. Yucno BUTKOB OCTanbHbiX OBMO-
TOK:

wo=n-w,=0,17-88=15,22; BbibUpaem
15 BUTKOB.

w,=n,w;=0,2-88=17,6; Bbl6MpaemM
18 BUTKOB.

5.9. InameTp npoBoaoB 06MOTOK.

Ansg yMEeHbLUEHUS MHOYKTUBHOCTH pac-
cesHus 0O6MOTKM pPAaBHOMEPHO pacnpepe-
NKIOT N0 MArHUTONPOBOAY, pacnonaras mx
Opyr Hag pgpyrom. B paccmarpvBaeMoM
cnysae o6MOTKy 1—2 HaMartbiBalOT Nep-
Bow. [lnameTtp nposoaa ¢ U3onaumein on-
peaensioT UCXops u3 ycnoBus pacriono-
XEHVA NEPBUYHON OOMOTKM BUTOK K BUTKY
MO BHYTPEHHEN OKPYXHOCTU CEepAeqHuKa
B OfIUH COW:

inp. va=T0 /W =3, 14-13/88=0,46 MM.

Haunbonee 6nm3knMm OKasancs nposof,
NaTB-2 guamerpoM 0,4 MM (6e3 usons-
umm). Ero noroHHoe conportuenexve (co-
NPOTUB/IEHME TPOBOAHMKA AAMHON 1 M)
cocraBnger py=0,142 Om/Mm. CeuyeHne
rnposopa

Su=T0-0412/4=3,14-0,4%/4=0,127 Mm%

noTHOCTL TOKA

=11/S,1=0,51/0,127=4 A/MM°.

JnvHa npoBoaa MepBUYHON O6MOTKM
1—2

b,=[4-7+(24-13)]-88=3,43 M.

orepw B NpOBOAE NEPBUHHON OBMOTKM

P,;=h’pu1-b;=0,51%0,142-3,43=0,76 BT.

MNpu TakoM guameTpe npoBoAa U Bbi-
6paHHOI HacToTe OOMONHUTENBHBIMU TO-
TEpAMY B NPOBOAE MOXHO NpeHebpeyb.

JunameTp nposoaa BTOPUHHOM OBMOTKM

d>=1,13V1,/)=1,13v4,8/4=1,24 mm.

BoibupaeM NpoBOA,  OMaMETPOM
1,25 MM, NOrOHHOE COTMPOTUBNIEHME KOTO-
poro p.z=0,015 OM/M. C yuetoM Hannums
Ha MarHUTONPOBOAE NEPBUYHON OBMOTKM
N M30N8SUMM HA Hen JJinHa nNpoBoaa BTO-
puuHon  obmotkm  5—6  cocrasut
b,=[4-8+(26-11)]-15=0,7 M.

MoTepum B NPOBOLE BTOPUYHON OBGMOTKM

P.=l%p.2b:=4,8%0,015.0,7=0,24 Br.

Yr1o6bl HE pacLUMPATL HOMEHKNATYPY,
ouameTp npoBoaa o6MOTKM NUTaHus yana
ynpaBneHusi BbibMpaeM TakmMm Xe, Kak
M OvameTp NepBuyHON 0BMOTKW.

BblYMCIEHME NOTEPL B MArHUTONPOBO-
[0e — 3apaqa CNnoxHas M TPyOoeMKkas.
Ha srtarne pacyeToB 3TV NOTEPU CHUTAaIOT
3KBMBaNIEHTHLIMU TNIOTEPSAM B MpoBOAAX
06MOTKKM, @ OKOHYATESIbHYIO MPOBEPKY
TENNOBOro pexuMa TpaHchopmaropa
NPOBOAAT 3KCTIEPUMEHTANBHO:

Pr1=2(P,;+P.2)=2(0,76+0,24)=2 Br.

6. Buibupaem Tpanaucrop VT1.

JeicTayioliee 3Ha4YE€HUE TOKa TPaH3n-
cropa VT1 paBHO TOKY NepBUYHON O6MOT-
ku TpaHcdopmaropa (1,=0,51 A). Makcu-
MasfibHOE HamnpsXeHue Ha TpaH3ucTope
cpasy 1nocre ero 3aKpbiBaHNA CocTasnsaer

Ucu,wmzunx mnx+( UN+Unp)’W|/W2+ULs =
=375+(12+1)-88/15+25=476 B,
roe U, =25 B — 3[1C caMoMHAyKummn MHAYK-
TUBHOCTU paccenHus TpaHcdopmaropa.

MNpu BoiGOpe TpaH3ucTopa NpuHnMa-
10T BO BHUMaHUE HE TONbKO €ro TeXHU4e-
ckue napaMeTpbi, HO U CTOMMOCTb, 0O-
CTyI'IHOCTb, a TakXxe Hanumyuve aHanoros.
C y4€TOM BCEro BLILEN3NOXEHHOTO Bbl-
6vpaem Tpanauctop KMN728C1, wmpoko
NPUMEHSIEMBIN B TENEBU3NOHHbIX Bnokax
nnTaHuA.
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MCTOYHUKM NUTAHUSA

E-mail: power@paguo.ru
Ten. 207-89-00

PAAMO Ne 11, 2001

Cratuyeckue notepu B TPaH3uMcTope
cocrassr [4]:

PVT!L:av‘_‘R(.v nn‘|12'[1+0=007(Tn*25)]:
=4.0,51°[1+0,007(120-25)}=1,73 Br,
roe R, on=4 OM — conpoTnBiEHUE OTKpPbI-
Toro kaHana npu Temneparype 25 °C;
T,=120 °C — makcumanbHas TeMmneparypa
kpuctanna tpaHauctopa; T.,=50 °C —
MakcumasnbHas TeMrneparypa oKpyxXaio-
Len cpeasl.

Mockonsky BubpaH pexuM nNpepsiBUC-
roro nortoka TpaHcdopmaropa, To AuHa-
MUYECKUMM NOTEPAMU MPU BKIIOHEHUU
MOXHO NpeHebpeyb.

Motepy Npu BBIKIOYEHUM 3aBUCAT OT
BpemeHu crniaga (t.,), KkoTopoe, B CBOKWO
ouyepedb, 3aBUCUT OT BbLIXOQHOrO TOKa
LUMM-konTponnepa DA1 npu nepeknoye-
Hr. CavikOM mManoe Bpems craaa Mo-
XET BLI3BATb PEIKOE YBENUHEHUE HANps-
»eHua Ha cToke TpaHauctopa VT1 u cboit
uenei ynpaenenus. MoatoMy Bpems cna-
na Buibupator B uHTepane 100...200 He:

Porign=hi Uy eonnterfn/2= 1,69-476-10 '
%x20000/2=0,8 BT

CymmapHasi BblgensiemMass MOLLUHOCTb
Ha TpaH3ucTope

PWV:PVTICIaI+PVT|[\nH:1|73+0v8:2|53 Bt

7. Bubupaem BbINpAMUTENbHBIR AUOL,
VDS.

JelicTBylolLEE 3HA4YeHWE Toka Avoaa
paBHO TOKY BTOpU4HO 06MoTKM (1,=4,8 A).
O6partHoe HanpsXXeHUe Ha aunoae

U\/DS):U||+U(:M num'wz/wl:1 2+476 1 5/88:
=93,2B.

Kpurepun Bbibopa auopa te Xe, HTO
1 An8 TpaHaucTopa. MNockonbky Yepes avos,
NPOTEKAET 3HAYUTESIbHBIN TOK, €ro cneayer
BuiOparTk ¢ GonbLUMM 3aMacoM, HTO MO3BO-

JUT yMEHBLLUTB Pa3mepsl Ternnootsoaa. Py-
KOBO/ICTBYSICb 3TuM, BbliOupaem AuOaHYIO
cbopky KIA636BC ¢ obparHbiM HanpskeHu-
em 120 B, npambiM Tokom 12 A Ha guog
1 BpemeHeM 00parHOro BOCCTaHOBIEHUS
menee 80 He [5]. CuuTtas, yTo TOK pacrpe-
nenutcst No auopam cbopku paBHOMEPHO,
rno rpadguky NpsaMort BETBU BONLT-aMrep-
HOW XapakTePUCTUKK ONPELENeM nageHue
HanpsixeHus Ha Bcent coopke (Uypg), KOTO-
poe coctasut 0,9 B B Hauxynwem cny4ae.
Crarunueckue norepu Ha auoae

Pv[)g ¢'3':UVD<;'|2:0,9'4.8:4,32 BT.

Mockonbky BuIOpaH pexum npepbBuc-
TOro noToka Tpaxvchopmaropa, TO AuHa-~
MUYECKUE NnoTepu Ha guoae OyayT HeaHa-
4YUTENBHbI M UMK MOXHO NMpeHebpeyb, cne-
nosarenbHO, Pype=P\pg orar=4,32 BT.

8. Bbibupaem sneMeHTHl y3na ynpas-
NEHUS.

8.1. PaccunTbiBaem peaucTop 3anycka R7.

Yepea pe3ncTop 3anycka NpoTekaeT ToK
3apsaKu KOHOEHCATOPOB LIENK yrpaBieHus
(C9, C10, C12) 1 ToK 3anycka MUKPOCXEMBI
DA1, pasHiiit 0,5 MA. HanpsixxeHue 3anycka
mukpocxemst DA1 (U.,.) cocrasnsietr 16 B.
Mpeanonoxum, HTo CyMMapHbI TOK 3aryc-
Ka (l...) paBeH yaBOEHHOMY TOKy 3arycka
Mukpocxems (1 MA), Torna

R7=(Uqx min—=Usan)/):ar=(204-16)/10 8=
=188 kOm.

N3 pspa E24 BoiOupaeM HOMUHAnN
180 xOM. MowHOCTbL, paccenBaemMas pe-
3uctopomMm R7 npu MakcumanbHOM BXO4-
HOM HanpPs>XeHUM B YCTAHOBMBLUEMCH pe-
XUMe, COCTaBuUT

PR')':(Uax maﬁ_uy)z/R7=

=(375-14)°/ 180000=0,72 Br.

8.2. BulbupaeMm anemMeHThl Lenu obpar-
HO CBA3U MO TOKY.

ConportuBneHve OTKPLITOrO KaHana
Tpanauctopa Kr728C1, ucnonb3oBaHHOE
A5 pacyeTa noTepb, NPUBEAEHO 4N HAaW-
xygulero cnyyas. Mpu Buibope KOMMOHEHTOB
uenu obparHoit CBA3K MO TOKY NyHLLE PYKO-
BOACTBOBATLCSH TUMOBLIM 3HAYEHUEM, KOTO-
poe, kak npasuno, pasHo 0,5...0,8 or makcu-
ManbHOro. Hanpsenue Ha BbLBOAE 3 MUK-
pocxembl DA1 (Uspai) W, cnemoBatensHo,
Ha peaucTtope R11, npu KOTOPOM HaYMHaET-
CAl OrpaHuyeHve O MTENLHOCTU UMMYNbCa,
cocraenser 1 B npu mMakcumansHOM nvko-
BOM TOKe. Mcxoasa 13 Toro, H4To NMKOBLIA TOK
yepea peaunctop R11 Haxogutcs B npeaenax
0,5...1 MA, ero HoMuHan Betbupaem 1,2 kKOm.
Cuntas npaAMoe NafeHUe HanpsXXeHus Ha
avnone VD8 (Uypg) paeHbim 0,6 B, Bbidmncinm
conpotuenenue peauctopa R10:

R10=(0,75R., | tUyps—Uzpat)-R11/Uszpn=
=(0,75-4-1,69+0,6-1)-1200/1=5,6 xOm.

HuxHuiA npeaen CoNpoTUBAEHUN Peaun-
cropa R9 paccuntaem ncxoas u3 Toro, 4To
TOK, nporexawimit yeped Hero (lrg max),
He aomkeH npesbillats 10 MA nNpu HoMK-
HAaNbHOM HaMpPsXeHuu NUTaHus yana yn-
paBneHus 1 MUHUMaNbHOM MafeHUn Ha-
npsxeHus Ha TpaHauctope VT1 un anope
VD8. MakcumanbHoe conpoTUBIEHNE pe-
3uctopa RI BbiOupaior Tak, 4tobbl Npu Ha-
NPSXEHU Ha BLIBOAE 7 MUKpocxeMbt DA,
6M3KOM K HanpsixXeHU OTKIIYEHUSA
(Uone=10 B), 1 mMakcumanbHOM Hanpsxe-
HUK HA OTKPBLITOM TpaHauctope VT1 guog
VD8 6bin OTKpHIT. TakuM 06pazom:

U,/lrg max <R9<[U oy (R10+R11)]/
/(0,75R 1, +Uyps)—(R10+R11);

14/0,01<R9<[10(5600+1200)]/(0,75x
x4-1,69+0,6)-(5600+1200) nnun

1400 OmM<R9<5193 Om.

Peauctop R9 BbibvpaeM conportusne-
Huem 2,2 kOm.

8.3. PaccuutbiBaeM conpoTUBAEHUE
peauctopa R12 B uenu 3aTtBopa.

BeixogHon Tok mukpocxembt DA1, Tpe-
OyeMblit 019 NEPEKSIIOYEHUS TPAH3MCTOpa
VT1 ¢ y4eToM TOro, 4TO BpeMmsi NepeKo-
YyeHUs COBMafaeT CO BpPeMeHeM crnaga
(ten) [6]:

1.=Q./t.,=60-10 °/100-10°=0,6 A,
roe Q.=60 HKn — nonHblit 3apsn, 3aTBOpa
TpaHauctopa VT1 (Ana cOBpEMEHHBIX MO-
NeBbIX TPAaH3UCTOPOB NPUBOAUTCSH B cnpa-
BOYHUKAX).

Ecnu ator napameTp B CnNpaBoOYHUKAX
OTCYTCTBYET, Er0 U3MepSIoT Mo U3BECTHOMN
metoauke [7):

R12=U,/1.=14/0,6=23,3 Om.

Peaucrtop R12 Buibupaem conpoTusne-
Huem 22 OMm.

8.4. Boibupaem 3neMeHTsl reHeparopa.

CornacHo QoOKyMeHTauum Ha MUKPO-
cxemy KP1033EY15A, ecnn BuIGpath Ho-
MuHan peauctopa reHeparopa (R6) pas-
HbiM 20 kOM, eMKOCTb KOHOEHCATopa re-
Hepartopa (C7) Bbl4MCAsIOT:

C7=1,8/(R6-f,)=1.8/(20000-20000)=
=4,5.10° ®=4500 nd.

Kongexcarop C7 Bbibrpaem eMKOCTbIO
4700 ncp.

8.5. MowHocTh, BulgensemMas Ha Muk-
pocxeme DA1.

Motepu Ha ynpaBneHne KOMMYTUPYIO-
LM TPAH3UCTOPOM [6]

P....=Q.U,f,=60-10 %14-20-10°-0,017 Br.

lMorepu Ha Mukpocxeme

Pu=U,l.=14-0,02=0,28 Br,
roe |,,=20 MA — TOK, noTtpebnaemblit
MUKPOCXEMOIt BO BK/KHEHHOM COCTOS-
HUU.

Ob6uwume notepu Ha ynpasneHue, Bbloe-
naeMble Ha Mukpocxeme DAT,

P,=P...x+P,.=0,017+0,28=0,3 Br,
4YTO MEHbLUE, YEM MakcuMasnbHasi MOLLL-
HOCTb, pacceMBaemasi MUKPOCXEMOW
(1 B1).

8.6. Buibupaem anemeHTsl obpatHou
CBSI31 M0 HANPHKEHWIO.

O6pa3zuoBoe Hanps>XeHWe MUKpocxe-
mbl DA2 coctasnsieT 2,5 B. BeixogHoe Ha-
nps>XxeHue NpuBoasT K 06pa3uoBoMy C Mno-
MOLLBIO AENUTENS, BEPXHEE IMJIEHO KOTO-
poro — peauctopsbl R16, R17, a HuxHee —
R18. Ipu toke penurens (l,,) 10 MA co-
NPOTUBJIEHUE PE3UCTOPA HUXHErO rVieya
nenutens

R18=Usp/lpe,=2,5/0,01=250 Om.

BepxHee nnevo genurens

R16+R17=(U,~Ucsp)/teen=(12-2,5)/0,01=
=950 Om.

Ucxoas 13 MosyHEHHBIX PE3YsNILTATOB
Boibupaem R16=820 Om, R18=240 Owm.
Pe3ucTtop R17 — noa6opHuii. OH cnyxur
U151 TOYHOI YCTAaHOBKU HANPSXXEHUSA HA Ha-
rpy3ke. Ero conpotuBneHue Haxooutcs
B npegenax 100...150 Om.

9. PaccuuTtbiBaeM gemndupyioLyo
Lensb.

MpegnonaraeM, 4TO WHAOYKTUBHOCTb
paccesaHusa TpaHcdopmatopa (L) Haxo-
nutcsa B untepsane 0,5...1,5 Mk'H. Bbibu-
paemM MakcumanbHOe 3Ha4YeHue.

Mo 3aKoHy COXpaHeHUs 3Hepruu
E=Ec,, roe E.. — sHeprus, HakorvieHHas
B WMHAYKTUMBHOCTW paccesiHua TpaHcgop-
MaTopa K OKOHYaHWIO 3Tana HaKOorUIeHUs;
Ec, — 3Heprusi, KOTOPYIO A0/MKEH "Norno-
TUTL" KOHOAEHCATOP AeMMN(UPYIOLLER Lienu
C. (C13) npu 3ag4aHHOM NpupaLLeHum Ha-
npsxennst Ha HeM (AUcg,=U,.=25 B). Pac-
KPbIB MpEeablayLLEE COOTHOLLEHUE, MOosy-
unM Ly, ”=C,-AUc,%, oTkyna

C,=C13=L1,,%/AU¢,’=1,5-10 °1,69%/25°=
=6855 nd.

Buibupaem koHgeHcatop K78-2 emkoc-
b0 6800 NP Ha HOMUHANBHOE Hanpsixe-
Hue 1000 B.

BbINMCIMM aMOIMTYAY HANpPsXeHWs Ha
neMneUpyIoLLIEM KOHOEHCATOPE:

UCIL max=( UH+UVDG)'WI/W2+AUCJL=
=(12+1)-88/15+25=101 B.

ConpoTtuenenne aeMndupyrowero pe-
aucropa R, (R14) paccuutaem ncxons u3
TOro, 4TO HanpsXxeHue Ha aemndupyio-
LIEM KOHAEHcaTope yMeHbLuaeTcs Ha AUg,
3a nepuog, 4Tobbl K MOMEHTY crieayioLLeit
KOMMYyTaLuuMnM KOHOAEHCATOP MoOr “norno-
TUTL" HOBYIO MOPLIO IHEPTUK:

UCLxmaX_AUCA:UCumax‘e /(Hn(:uln).

Orciopa R,=R14=-1/ f,.<C,1~|n[$Uc,J max—
~AUc,)/Uca mas}=—1/{20-10°.6,8-10 “In[(101-
-25)/101]}=25,93 kOm.

Jns obecneveHus 3aseoMoit pa3psa-
K1t gemndupyroLero KoHgeHcaropa BO
BCex pexumax pabortsl npeobpazoBarens
peauctop R14 Buibupaem HOMUHANOM,
BABOE MEHbLUMM pacyeTHOoro, 12 kOm.

HanpsixeHue Ha peaucTtope R14 paBHo:

Up1a=(U,+Uyps) Wa/Wo=(12+1)-88/15=76 B.

PaccuntaeM MOLUHOCTb, pacceuBae-
MYIO PE3UCTOPOM:

Pria=Unia>/R14=76°/12000=0,48 Br.

Buibupaem peaunctop R14 MOLUHOCTHIO
1Bt

Avon pemndupyowein uenu QOomKeH
BbIAEPXMBATL UMMYSbCHLIK TOK Iy, 00-
paTHOE HanpsXeHWe, PaBHOE MaKcu-
ManbHOMY HaNpsXeEHUID Ha CTOKE TpaH-
3uctopa VT1, 1 uMeTb NoBbILLEHHOE ObIC-
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TpopencTeue. [MocKonbky BpemMsi BKNO-
4YEHHOro COCTOSIHVS Avoaa Mo OTHoLle-
HUIO K Nepuogy Mano, To rnogonaer no-
6o gvod ¢ A0NYCTUMbIM NPSIMbIM TOKOM
no 1A n o6patHbiM Hanpsixervem 800 B,
Hanpumep, KO247[.
10. Boiuucnsem KMA:
n:UH'IH/(UH'IN+PTi+PVT)+PVDQ+PR7+PV):
=12-3/(12-3+2+2,53+4,32+0,72+0,3)=0,78.
PaccuuranHoe 3HadeHne KN4 npumep-
HO PaBHO NMPUHSITOMY B Hayane pacyeTos.
Ecnn pacxoxpeHue coctaensier 6onee
20 %, BbMUCREHUS NPUAETCS NOBTOPUTD,
ckoppekTnposas KN4 B n. 2.
PaccmoTpeHHass MeToouka roautcs
ons nobbix OOM, B TOM Yucne v nosbilla-
1oLmx. OaHaKo CyLeCTBEHHBbIM OrpaHnye-
HUeM aBnsieTcs nonyveHne koadpbuumneH-
Ta TpaHcdopmaumm 6onee 10 ¢ npuemne-
MOW VHAYKTUBHOCTLIO paccesHus.
Yeprex nevatHou nnatbl, BbINONHEH-
HOWM 13 0AHOCTOPOHHEro GONLIMPOBAHHO-

ro cTeknoTekcronura TONLUMHON
1,5...2 MM, rnokasaH Ha pmc. 6.

Mnata paccunTaHa Ha YCTAHOBKY pe-
auctopos C2-23 coorBeTCTBYIOLIEN
mouHocTu. Tepmopesuctop RI1
CT4-15a. KonpgeHcatopul C1, C2, C4 —
KepaMumyeckme BbicokoBOnbTHbIe K15-5;
C6, C7 — niobble nneHoYHbIe NoAXoAs-
wero pasmepa (K73-9, K73-17, K73-24,
K73-44 u 1. n.); C3 — K73-17 Ha HOMW-
HanbHoe HanpsxeHne 630 B. KoHpgeHca-
Top C5 — K50-71; C10, C12, C14,
C15 — K50-35. KoHgeHcatop C13 —
K78-2 Ha HOMMHanbHOE HanpshxeHue
1000 B. OcranbHble — KepamMuieckune
K10-176 ¢ nio6bim TKE.

Opoccenb L1 nogonaer or BXogHOro
¢dunbTpa nwboro 6noka nuTaHus Tene-
BU30pa TPETLEro—naATOro MOKOoneHun.
Opoccene L2 copepxut 20 BUTKOB NPo-
Bopga M3TB-2 1,25, HAaMOTaHHbIX Ha
MarHuTonposong U3  ABYX  konely
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K19x11x6,7 u3 marepuana C OTHOCU-
TenbHOM MarHUTHOW NPOHULAEMOCTLIO
okono 60, Hanpumep, anbcudepa
TYK55, T460. Ecnu ypoBeHb nynbcauumn
He MMeeT CYLUEeCTBEHHOro 3HayYeHws,
apoccenb L2 gonyctuMmo 3amMeHuUTh ne-
PEMBIYKOWN.

Tpanauctop VT1 v guon VDY ycra-
HaBnNMBAT Ha 06LMI TENNOOTBOA, Ye-
pes npoknanku ns TennonpoBOASLLEro
N30NALMOHHOI0 Martepumana ¢ nomo-
LLbIO MAACcTMKOBbLIX BTYNOK. MoXxHo npu-
MEHUTb U CRIoASHbIE NPOKNAaAKnM, CMma-

3aHHbIe TennonpoBoAsilien nacron
KMNT-8. BHewHun Bua cobpaHHOro
ycTponcTBa nokasaH Ha nepBoun

cTpaHuue 06noxku.

Bnok nutaHusi, cobpaHHbI 13 ncnpas-
HbIX KOMMOHEHTOB, B HanaXwmBaHum He
HYXJ3EeTCsl, OAHAKO MNepBoe BKIOHEHWe
nyuLle NPoOBECTN B cReayoLLen rnocnefo-
BarenbHOCTU:

— noganTe NUTaHue Ha BLIBOA, 7 MUK-
pocxembl DA1 OT nCTo4HMKA NMOCTOAHHO-
ro HanpsixeHus 16...17 B yepes nobon
avon (aHOAOM K MNM0COBOMY BbIBOAY UC-
TO4YHUKA);

— ¢ nomMowsld ocumnnorpada, noa-
KMMHOYEHHOTo K BbiBogam 6 n 5 mukpocxe-
mbl DA1, y6eauteCb B HANV4YUM nMIynb-
coB Ha Bbixoge LLIMM-kouTponnepa;

— He OTCOeAUuHSIA NCTOYHUK NOCTOAH-
HOrO HAanpsXeHus!, NoaxKoyYnTe 6nok nu-
TaHus K cetn yepes JIATP u, nocreneHHo
yBenuumeasi BXOOHOE HanpsikeHwe, npo-
KOHTPONUPYMTE C MOMOLLLIO ocuunorpa-
da Hanuuve n GopMy MMIyNbCOB Ha CTOKe
TpaHaucTopa VT1, kotopas AomkHa CooT-
BeTCcTBOBaTh puc. 2,6, n HanpsixeHve
12 B Ha BbIX0Og€;

— OKOH4aTesbHyK npoBepky GOpMbl
1 3HA4YEHUIN HaNPsHXeHwst nposeanTe, rnog-
KII04MB 610K NMUTAHUSA HENOCPEACTBEHHO
K CeTu, npegBaputensHo OTCOEANHUB UG-
TOYHUK NOCTOSIHHOIO HANPsSHKEHUS.

Mocne 3Toro npeobpasosaresnb CHUTa-
10T UCTPABHBIM. 3aTEM MOXHO NPOBEPUTL
PEXVM 3aMbIKaHVS! HAa BbIXOAE.

B xome wenbitaHuin, NpoBeaeHHbIX No-
cne c6opku npeobpasosarensi, 4pesmep-
Horo neperpesa TpaHchopmartopa T1,
TpaHaucTopa VT1 n anona VDI o6Hapyxe-
HO He 6bIno.

JINTEPATYPA

1. 3A0 HTL, CUT. M1UKpOCXEMbl UHTErpaNb-
Hole Tuna KP1033EY15, KP1033EY16. LM
KOHTPONNEP C PErynvpoBaHueM rno Toky. Texwu-
Yeckve YCMOBWS T[MaBHOrO KOHCTPYKTOp2
10.3.438.027-01, 2000.

2. VICTOYHVIKM SNEKTPONUTAHVR Paanoanek-
TpoHHOW annapatypbl: CnpasoyHuk/ I C. Hai-
pensbt, K. B. Mazernb, Y. U. Xycaunoe v gp. flog
pea. I. C. Haveenbta. — M.: Paguo u cssi3b,
1986.

3. Cupopos H. H. v ap. ManorabaputHbie
MarHuTONpoBoabl U cepaeyHvikv: CnpasoyHuK/
WN. H. Cugopoe, A. A. XpyctuhuH, C. B. CkopHsa-
koB. — M.: Pagvio # ceasb, 1989.

4. IR AN936A The Do's and Don’ts of Using
Power MOSFETs.

5. <http://www.bryansk.ru/sit/price.htm/
D636.zip>

6. IR AN944 Use Gate Charge to Design the
Gate Drive Circuit for Power MOSFETs and
IGBTs.

7. IR AN957
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AONOJIHEHUE K HANEYATAHHOMY

MOTAYMH U. TANMEP-ABTOMAT. —
PAOUO, 2001, Ne 1, c. 29, 30.

MeyarHan nnara.

HepTrex BO3MOXHOrO BapraHTa ne4ar-
HOW NnaTbl TakMepa NOKa3aH Ha PUCYHKE.
Ha Helt pa3melueHbl BCce aetanu, Kpome
KHOMOYHBLIX nepeknmoyarenen SB1—SB4,
undposbix uHavkatopos HL1, HL2, cee-
Toavonos HL3—HL6, nepeMeHHOoro pesu-
ctopa R6, nbeaonanyyatenn BQ1 v tpaxc-
dopmaTopa nutasua T1. MNnata paccum-
TaHa Ha yCTaHoBKy pe3unctopoB MJIT, KoH-
AexcartopoB K50-31A (C1), K4-1(C2, C3),
KM (C4, CB8), K50-35 (C6, C7), BuinpsimMu-
TensHoro Mmocra KL407A, pene P3H34
ucnonHeHus XrM4.500.000-01 (conpoTtme-
nexune obmotku — 288...352 Om, TOK cpa-

| 6arbiBaHus — 40 MA). [poBoOnOYHbIE Ne-

PEMBINKU, COEAUHSIOLIME MeYaTHbie Npo-
BOAHUKM HA MPOTUBOMONOXHON CTOPOHE

nnaTtbl, PEKOMEHAYETCA BrNasaTb [0 ycTa-
HOBKU fieTanen Ha mecTo. MNMpu ncnonb3o-
BaHUM pesie C MeHbluuM (Yem y POH34)
HanpskeHueM cpabarbiBaHus BMECTO CO-
OTBETCTBYIOLLIEN MEPEMbINKU YCTaHaBIM-
BaioT peauctop RS (u3obpaxeH LWTpmxo-
BOW nuHuen). Crabunutpon VD2 u BCe pe-
3uctopsl, kpome R2, R3, R8, R13, ycra-
HaBNMBAIOT NePneHauKYNsapHO nnarte.

®EAOPOB O. 1IBA KOMIbIOTE-
PA — OAUH MOHUTOP. — PAOMO,
2001, Ne 1, c. 18—20.

3ameHa pene.

Kpome yka3aHHbIX B CTaTbe, B KOMMY-
Tatope MOXHO UCMONb30BaThL Pene C ye-
THIPbMA MEPEKNIOHAIOLLMMN KOHTAKTaMU
P3C32 ucnonxexus Pd)4.500.335-01 (co-
npotveneHve obmotkm — 210...158 Om,
Tok cpabatbiBaHua — 36 MA), a Takxe
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C [IBYMS1 MEpPEeKTioYaloLUMN KOHTAKTaMmU
(Bmecto kaxporo u3 K1, K2 npupercs
BKJIIOYUTL MO ABa Takmx pene): PAC47 uc-
nonHenua P®4.500.407-03 (coorsercr-
BeHHO 157...181 Om u 42 MA), P3C48 —
PC4.590.204-01 (298...367 Om 1 30 MA),
P3C60 — PC4.569.435-01 (680...920 Om
n 12,4 MA).

BPbLIJIOB B. 3KBAJIAWU3EPHI 3BY-
KOBbIX CUrHANOB. — PAUO, 2000,
Ne 8,c. 15, 16; Ne 9, c. 13, 14.

O HyMepauuu BbBIBOQOB MMWUKpPO-
CXeM.

Ha npyHumMnmuanbHom cxeme aKBanamse-
pa, BbINOSIHEHHOIO Ha MUKpocxeme LS2009
(puc. 3 BcTaTtbe), ¢ koHaeHcaTopom C9 co-
€e/IMHeH ee BbiBOZ, 24, a B YCTPOUCTBE C UC-
nons3oeaHuemM BA3842FSMD (puc. 4) kox-
nexcatop C19 nopxnioyeH K BbiBogam 10
1 11 (@ He 6 1 11, Kak NOKa3aHO Ha cxeme).

FEPLIEH H. YCTPOMACTBO ANA 3A-
PAOKU MAJTIOTABAPUTHDBIX AKKYMY-
N[TOPOB. — PAAUO, 2000, Ne 7,
c. 44—46.

Moyemy nNpu perynupoBke npepe-
noeB cpabarsisaHus AlNl3 HEBO3MOXHO
YCTAaHOBUTH MMHUMAJIBHOE Hanpsaxe-
Hue meHee 2,2 B?

MNpy ucnpaeHbIX AETansX NPUYUH MO-
Xer ObiTb ABe: camoBO30yxaeHue ycT-
pPOMCTBA U UCTONb30BAHUE HEMOOAXOAN-
wero 3k3emnnapa OY K140Y/[6.

Ona Havana cnepyet ybeamtben, 4TO
B YCTPOWCTBE NPUMEHeEH KoHaeHcaTop C2
YKa3aHHOro B Ctatbe TMna U HOMUHanNa,
1 nonpo6oBaTb 3aMEHUTL €ro APYIUM (TO-
ro Xe Tmna u HomuHana). NMpu oTCcyTCTBUK
HYXXHOro peaynbrarta nonpobyiTe uckmo-
HYUTb U3 CXEeMbl CTabunNM3aTop ToKa Ha no-
neBoM TpaHauctope VT2, T. e. cOenHUTb
NPOBOJSIOYHOW MEPEMbIYKON  3MUTTEp
TpaH3uctopa VI3 ¢ HWXHUM (no cxeme)
BbIBOAIOM pe3ucTopa R6. Ecnu ycTpoimcT-
B0 3apaboraeT B 3a0aHHOM pexvMe, 3a-
MenHuTe TpanaucTop VT2. C aToi xe ue-
NbI0 MOXHO nonpo6osaTtb 3amexuts VT3
1 VT4 TpaH3ucTopamMm ¢ MeHbLUUM 3Haye-
HUEM cTaTuyeckoro KoadduumeHTa ne-
penauv Toka 6a3bl hys.

Ecnu BCe 3TK MepbI HE NOMOTYT, NPUAET-
cs 3amenutb OY K140YO6. Kak nokasana
NpaxkTrka, HEKOTOPbLIE MUKPOCXEMBI 3TOrO
TUNA XOpOoLLIO PaboTaloT B Ka4eCTBe KOMNa-
paTopa, TONMbKO HAa4YMHAA C HANPSKEHU Ha
Bxogax okono 2 B, noatomy Heobxogumo
noao6parb aK3emMnsap, HAAEXHo cpabarbl-
BAIOLLMIA NPy Hanpsxerun npumepxo 1,4 B.




GDEPPUTbI DUPMbI
EPCOS U USAEJINA

N3 HUX

BeinyckaT 4etbipe Ttunopa3mepa
(sce — wn3 ¢depputa N27) — ECS35,
EC41, EC52 n EC70, 4ucno ykasbiBaer
Ha OKPYINEHHYIO LWMPUWHY @ B MUNIUMET-
pax Kax oW rnonoBUHbLI MarHUTONPoBoOAa
(puc. 4). B kaxaom Tunopasmepe nsrtb
Pa3HOBUOHOCTEN; YEeThIPE UMEIOT 3a30p
B UeHTpansHoM cTtepxHe ot 0,1 no
1,5vM 1 oauH — 6e3 3a3opa. Kpome
3TOro, NPeaycMoTPEHb! TPU TUNOpPasme-
pPa KOHCTPYKTMBHOrO BapuaHta marHu-
Tonposofa — ER42, ER49 u ER54 u3
¢depputa N27 n N67.

Kapnac
Kemywri

Puc.5

Onsi UMNYNIbCHBIX UCTOYHUKOB NUTa-
HUS NpeaHa3HavYeHbl MarHUTONpoBOAbLI
ETD (puc. 5), o6napaiouie nckioumn-
TenbHbLIM COOTHOWEHEM 06bLeM/BbICO-
Ta/MOWHOCTL. [Ans Ux uU3rotoBneHus
ncnonb3yiotT Gepput Tpex mMapok —
N27, N67 n N87. Buinyckaemblie Tuno-
pasmepsl — ETD29, ETD34, ETD39,
ETD44, ETD49, ETD54 n ETDS59 (uucno
O3HayaeT OKPYINEHHYIO WUPUHY 8 KaxX-
[0V NONOBUHBLI MarHUTONPOBOAA).

Kaxpgbih TUnopa3mep MarHuTonpo-
BOAa, U3roTosneHHoro us depputa N27
n N67, npeacrtaBneH NATLIO pasHOBUA-
HocTaMm u3pgenuin — Tpu 6e3 3a3opa
¥ ABa C 3a30pPOM B LLEHTPanbHOM CTEPX-
He (wwupuHa 3a3opa — ot 0,1 po
1,5 mm).

CamMyio0 MHOrOYUCNEHHYIO rpynny Bu-
JOB un3genun — OKONO WecTu AecAT-
koB — npeacTtasnsaer Tun E (puc. 6). Ux
n3roTtosnailoT u3 ¢epputa mapok N27,
N30, N67, T38. 3t marHMTonposoAbl
UCTNONb3YIOT [/151 CaMbiX Pa3NUYHbIX Cna-
6OTOUHBIX Y3/0B.

CaMmblii Manbii MarHuTonpoBog —
E6,3, a camuin 6onblion — EB0/38/20
(nepBoO€ 4nCno — WuUpuHa a, BTopoe —
BbicoTa b, TpeTbe — TONLWHaE C; BCE TPpU
pa3mepa — B MUNNUMETPax U OKpyrne-

Oxonyarwe.
Hauano cm. 8 “Pagno”, 2001, Ne 10

=
~

EPCOS

Hbl). Bce wmarHutonposofbl, Kpome
ED29, vMeloT LUeHTpanbHbli CTepXeHb
NPAMOYrofibHOro (Unmn KBaapaTHoro) ce-
YyeHUsl; Kpas UEHTPanbHOro CTepXHs
ED29 ckpyrnetbl. MpUMepHO y nonosu-
Hbl BUOOB MarHUTONPOBOA 0B NPeayCMo-
TPEH 3a30p B LEHTPANbHOM CTEPXHE (OT
0,1 oo 1,5 mm).

MaruuntonpoBoasl EFD (puc. 7)
npegHa3Ha4YeHbl  ONS BbINOJIHEHUS

TpaHchOpPMaTOpPOB YNpPOUIEHHOR ¢op-
Mbl. [lns 3TOro LeHTpanbHbliA CTEPXEHb
CMeleH K

Kpaw MarHurtonposopga

croba

Maznumo-
npobod

Cmamnas crobfa

Y UMEET OTHOLWEHME LWUPUHBI K BLICOTE,
Gonbluee gByx (o1 2,19 no 3,14).

B accoptumeHTe — nATb TUNOB:
EFD10, EFD15, EFD20, EFD25, EFD30;
yycna ykasbiBaloT Ha WUPUHY MarHUTo-
nposoga B Munnumetpax. Matepuan —
depput N49, N67, N87. NMoaasnsiowias
4yacTb U3Jenuin paccuuTaHa Ha cbopky

Cmaxnasn
croba
Puc. 6

MarHuTonpoBoaos € 3a3zopom oT 0,08
0o 0,7 MM B LEHTPaNbHOM CTEPXHE.

Ona n3rotoBneHUs MOUHbIX WUM-
MyNbCHLIX U BbICOKOBONBLTHLIX TPaHC-
GOpPMaTOPOB WNPOKO NPUMEHSIOT Mar-
HutonpoBoasl U 1 UR (puc. 8). Kak
npaswvno, MarHUTONpoBOA, U3enusi co-
6upaloT U3 ABYX OAUHAKOBLIX NMOAKOBO-
obpasHbix YacTei, COCTaBnAWUX 3a-
MKHYTYIO MarHUTHYI0 uenb. nsa Tpex
KPYMHBIX Pa3HOBUAHOCTEN MarHUTONpoO-
Bopa U (U93/76/16, U93/76/20,
U93/76/30) BuINyCKaIOT Takxke MNockue
npaMble 3amblkalowme GeppuTosble
NNacTuHbl, NONy4YUBLLNE HAUMEHOBaHWE
1(193/28/16, 193/28/20, 193/28/30).

B TtpaHcopmaTtopax Ha MarHuto-
nposogax U o6MOTKM MOXHO pacrnona-
raTtb Kak Ha kakoM-nnbo OgHOM, Tak U Ha
060ux CTEPXHAX (UX ceveHre 6nm3ko no
dopme K kBaapaTHOMY). Y MarHUTONpo-
BopoB UR ans pasmelleHus KaTywku
npeaHa3Ha4yeH TONbKO OAWH CTEPXEHb,
KOTOpbLI ans ynobcrBa ee wa3rotosne-
HUS 1 pa3MeLLEHUA BbINONMHEH LWINHA-
PUHECKUM.

B accopTUMeHTe MarHUTOnpoBOAOB
U — 8 tunopaamepos, ot U11/9/6 no
U30/26/26, n yka3aHHble Bbille Tpu
KpynHbix, @ UR — 7 Tnopa3mepos, Npu-
YeM OHU UMEIOT He3HaYUTE NIbHLIE KOHCT-
DPYKTUBHblEe pa3nuums, oT UR29/18/16
no UR46/37/15. Hucna 3peck 03Haqator
OKpyriieHHbIe WUpUHY a /BoicoTy b/Ton-
LUWHY C B MUNIUMETPAX.

Marxutonposogb! U un | U3rotoBneHs!
n3 ¢depputa N27 (BCe TUNOpasmepbl)
u N62 (U21/17/12), a UR — 13 depputa
N27 (UR29/18/16), N62 (BCce TMnopas-
mepsl, kpome UR29/18/16), N67 (kpome
UR39/32/22) n N53.

Ecnu B MarHuTonposoge Heobxoaum
HEeMarHuUTHbLIA 3a30p, Mexay AByMSs
noakoBooBpasHbIMKM  HacTAMKU  NpU
cbopke ycTaHasnMealoT Heobxoaumoi
TONWMHLI NPOKNaAKy U3 nNpeccLunaHa.

Konbuesbie marHutonposofsnl R
(puc. 9) NpUMEHAIOT AN LWWUPOKOro
Kpyra uMnynbCHbIX MOLLHBIX U Manocur-
HaNbHLIX, @ TakXe LWUPOKONONOCHbLIX
TpaHcdopmaTopoB u apoccenen. Ac-
COPTUMEHT 3TWUX U3OENUA — OOWH U3
cambix WKUpokux — 19 TuNopasmepos,
ot R2,5 no R200, rae 4ncno obo3Haqaer
HapyXHbI gUaMeTp KonbLua B MUnInme-

Maerumo-
npobod
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CMPABO4HbIN JINCTOK

E-mail: inform@paguo.ru
Ten. 207-88-18

PADMO Ne 11, 2001

Haprac
KamyuKu

Jumumnan
cKoba

Moenumanpabod

Puc. 8

Puc. 9

Tpax. [ns u3rortoBneHus KONbLEBBLIX
MarHMTONpoOBOAOB MCNONLIYIOT GeppUT
mapok N30 (Bce tvnopasmepsl), T36,
T38, N49, N27, N67, M33, K1.

Kpome 3T1Oro, BbINYCKAT Takxe
KONbLEBbIE MArHUTONPOBOAKI (NOAABNA-
IOLLEEe YACNO YKA3aHHbLIX TUMOPa3MepoB)
C HAHECEHHbIM M3ONALMOHHBIM MOKPBI-
Tnem. Tonwwmna naonsumm — ot 0,25 mm
y Manopa3mepHbix 20 1,4 MM y KPYMHbIX
KoneLwl.

WU, HakoHeu, cnegyetr YNOMSIHYTb
O MarHMTONpPOBOAAX C ABYMSI OTBEPCTUS-
mu (pmc. 10; cobcTBeHHOro HaMMeHoBa-
HUSA OHU HE NONYHUNK), NPUMEHSIEMBIX A1
cornacyowux TpaHchopmMaTopos, cme-
cutenen B aHTeHHbIX ¢puaepax, BO BXOA-
HbIX y3nax annapatypsl YKB v Tenesupe-
Hus. Pabouasi Hactora — no 500 My,

Kamyuwru

Puc. 10

BrinyckaeTcs Bcero 4eTbipe Tuno-
pasamepa c Beicoton h 14,5, 8,3, 6,2
1 2,5 mm. Bce MarHmTonpoBoabl MMEoT
ToHkoe (10...15 MKM) unsonsaumoHHoe
nokpeitue. ®eppur — U17, K1, N30.

Mo Bonpocam npuobpereHusi npo-
nykuvn ¢mpmbl EPCOS ofpauwanteck
B ronoBHow oduc "MnaraH”.

Ten.: (095) 737-59-99 (MHoroka-
HanbHbiK); 417-52-45; 417-08-11;
417-86-45.

E-mail: epcos@platan.ru.

Marepuan nogroroBneH nNpu
copecreuu pupmbl “Mnaran”
r. Mockea

B HUU 3nekTpoHHOI TexHMkM (r. Bopo-
Hex) Ha 6a3e cobCTBEHHOrO NPOM3BOACTBA
MowHbIX CBY TpaH3uncTopos [ 1, 2] co3nana
M NpeACTaBfNeHa Ha PbIHOK 3MEKTPOHHbLIX
KOMIMOHEHTOB HOBas cepus moaynein CBY
ycunutenen MOLLHOCTU AN NpUMeHeHUs
B CPEACTBax CBA3W M APYrvX paayocucte-
max. B otnuume ot nepsbix coobuieHnii [3]
O pe3ynsrarax uccnegoBaHvii 8 obnaciv
pa3paboTok oTevecTBeHHLIX Moaynen CBY
[N COBPEMEHHBIX MOPTATUBHLIX Paguo-
CTaHUUI, B 3TOM CTaTbe YKa3aHbl 3MeKTpy-
4ecKue, KOHCTPYKTMBHBLIE W 3KCrUlyaTauu-
OHHbIE NapameTpbl pa3paboTaHHbIX u3ae-
NUA. KCNyaTauMOHHBIE XapaKTepUCTUKV
npeacTasnsieMblix HUKe NpUBOPOB COOTBET-

CTBYIKOT HOPMATMBHOW  QOKYMEHTaLM
Ha annaparypy paccMarprBaemMoro Kiacca.
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l MOAVYJibHbLIE CBY YCUJTUTEJIN

MOLLHOCTMH

OcHoBHbIE 3NEKTPUYECKUEe XapaKTepu-
cTuku moayneit CBY, Kak BbinycKaembiX,
Tak ¥ elle Haxoasuwmxcs B paspaboTtke,
ceeneHbl B Tabnuuy. lNpeacTaBneHHbI
paa usnenuin obveamHeH o6LMM KOHCT-
PYKTUBHO-TEXHONOrMYeckum 6a3ucoMm, Ko-
TOpbIA NOCTPOEH Ha eauHbIX TpeboBaHUNAX

craHuuit [4], HO C HEKOTOpbLIM 3anacom
LNS KaX[0ro KOHKPETHOro cny4as, Heob-
XOAWMBIM Mpexae BCero Ansi KOMNeHca-
uuu noTepb B punNbTpax aHTeHHO-puaep-
HOro TpakTa.

B cBRA3u c ocobeHHOCTSMW yCNnoBuiA
3KCrnyatauvM HOCUMBbIX U BO3UMBIX pa-

o = 1)
@ £ s 8 3 o - - gl'ﬁ =3
g8 = x |2 o | €5 3|85

2" gE 29 |3 2! & s E AR EE]
x £ o =4 o S o o T - a1 D g

Mo, I5 $a S3s(8a il €3 Xo | 2sI8h|{5%5

Aynb 19 o Q SE |2 g sz & cE o @
Xz Z 0 : § 2 {C| @B ] 8-132(88%
23 | 35 |ge|E |¥|z:i| 58 |gE|53|33
05 8 2 5 & =€ Ic g8lca|fd
b3 ] 3 = g g > © C |g s x
a < 3 I x =3 = g
M52101-1 25 | 44. 465 27 5 40 86 175.11.5] 115 6 3
M52102-2 2 146...162 22 10 40 .5 6..9,6 11 15 3
M52102-2A 2 158..174 | 22 10 | 40 75 6..9.6 11 15 3
M52103-2 4 146...162 | 26 10 {401 125 | 9..125 | 156 15 6
M52103-2A 4 158..174 | 26 10 {401 125 | 9..125 | 156 15 6
M52104-2 16 146..162 | 22 100 {40 | 125 | 6..125 | 156 | 150 20
M52104-2A 16 158...174 22 100 {40 | 125 | 6..125 156 | 150 20
M52107-2 1,5 | 165...195 20 5 35 18 6..125 20 6 2
M52108-2 10 146...174 23 50 40 96 6..96 15,6 75 13
M52105-3** 16 300...308 22 100 [ 40§ 125 | 6..125 | 156 | 150 20
M52105-3A** 16 | 335.345| 22 100 |40 | 125 | 6..125 | 156 | 150 20
M52106-4** 16 | 400...420 20 150 |40} 125 | 6..125 156 | 200 20
M52106-4A** | 16 [420..440| 20 150 {40 ] 125 | 6..125 | 156 | 200 20

* Temneparypa Kopryca Mpu M3MEPEHUM IHEPTreTUHECKNX NapameTpoB Tyop<40 °C.

** PaspaboTtka He 3asepiueHa.

K obecneyeHuo paborocnocobHoCT MO-
nyneii CBY B HOCMMbIX 1 BO3UMbIX Paavo-
CTaHuusX C asBTOHOMHBIM NMUTaHUEeM.
3HaueHus1 BbIXOAHOW MOLLHOCTYU MOAY-
neit 06pazyioT B Tabnuue onpeneneHHbIC
psabl. Takoe ynopspoyeHue CBR3aHO
Cc TeMm, 41O nNpubopbl OPUEeHTUPOBAHbLI
maeHbiM 06pa3oM Ha UCNoNb3oBaHUE
B OKOHEYHbIX CTyNneHax ycwnmeneu MOLLL-
HOCTV Nepeaartivkos CBA3HOW annapary-
pbl. D.pyrmmw CnosamMu, MOLIHOCTHBIE pPsi-
Abt MOAYNEel COrnacoBaHbl C MOLHOCTHbI-
MU PSAAMU HOCUMBIX ¥ BO3UMBIX Paavo-
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JAVOCTaHLUMK, B OKOHEYHBIX CTYNEH\X YyCu-
NUTENs MOLLIHOCTY KOTOPbLIX MOXET BO3HU-
KaTb pPeXvM aBapuiiHOro paccornacosa-
HURA C Harpy3koun, kK mopynsm CBY npeab-
SBNSIOT NOBLILWEHHbIE TPe6oBaHWs NO Ha-
nexHoctv. cneitaHus B paboTe nNpy Mak-
CUMAanbHO AOMYCTUMOW BbIXOAHOW MOLLL-
HOCTU CBSI3HOM annaparyphbl B TE4EHWe oA-
HOW MUHYTBI B pEXUME 3aMbIKaHUs BbIXOAA
npu scex ¢pazosbix yrnax ot 0 no 360° noa-
TBEPXOAIOT 3KCNNYaTaUMOHHYIO YCTOMUU-
BOCTb MOAYNEn B peanbHbiX YCNOBUSX.

Moaynb COCTOUT U3 NeyarHoW Nnarbl
C aKTMBHbIMU 1 NACCUBHLIMY INEMEHTaMMU,
ONPEecCcoBaHHOM B META/UIONNacTMaccosbii
KOPIYyC CO LUTAMMOBAHHLIMY XECTKUMU Ny-
XEHbIMU LUTLIPEBbIMU BbIBOAAMU. KOHCTPYK-
LA KOpNycoe pa3paboTaHHbiX Moayneit
MaKCUMaNLHO NpubnvikeHa K MeXayHapoa-
Homy ctanpapTy EEC. Kopnyc moaynei ce-
pvii M52101—M52103 asanoruyieH koprnycy
301K2 (Motorola, CLUA), M52104—
M52106 — SOT-132 (Philips, HnaepnaHapi).

HYeprexu KOpnycos Moaynewn, pacro-
NnoXeHve U HymMepauus BbiBOAOB Npep-
cTaeneHol Ha puc. 1, a—8. Metannuyec-
KuiA pnaHey, C ABYMS KperneXHbiMu yiika-
MU CNYXUT OAHOBPEMEHHO MeXaHuyec-
KuM ocHoBaHuem npubopa, ero Tenno-
NPOBOASLLMM 3NEMEHTOM U O6LLMM Npo-
BOAOM Moayns. PnaHew, KpensT K Tenno-
oTBoAy BuHTamMu M3.

Cnepyet obpatvTb BHWUMaHue Ha TO,
470 y Mopyneit B koprnyce K-2A nopsako-
Bas Hymepauusi BbiBOAoB 0bparHa no oT-
HOLLIEHWIO K O6LLIENPUHATOMY.

Llokoneska moaynen M52101-1,
M52102-2, M52102-2A, M52103-2,
M52103-2A u M52107-2 (kopnyc K-1):
BbiB. 1 — BXOA; BbIB. 2 — BXOA, HANPSXeHUs!

yrNpasneHus; BoiB. 3 — TUIOCOBOW BLIBOA,
nUTaHus; BbiB. 4 — BbixoA; ¢naHey, — 06-
LW NPOBOA, MUHYCOBOW BLIBOA, NUTaHUS.
Llokoneska mMopynenr M52104-2,
M52104-2A u M52108-2 (K-2): BbiB. 1 —
BXOJ,; BbIB. 2 — BXOA, HANPSXEHUN ynpas-
neHvs; BoiB. 3 U 4 — MNIOCOBLIE BLIBOAD!
NUTaHWA Y3N0B MOOYNS; BbiB. 5 — BLIXOA;
¢dnaHel, — obuwmit NPOBOA, MUHYCOBOW

Llokoneska wmopynenr M52105-3,
M52105-3A, M52106-4 u M52106-4A
(K-2A): BbiB. 1 — BXOA; BLIB. 2, 41 6 — 06-
LA NPOBOA; BbIB. 3 — BXO[, HANPAXEHUA
yNpasneHus; BbiB. 5 — NAOCOBOW BbIBOA,
NUTaHus; BolB. 7 — BbIXoA; pnaHey, — 06-
Uit NPOBOA, MUHYCOBO BLIBOA, MUTAHUA.

CxemotexHuyecku mopynu CBY B 3a-
BUCUMOCTY OT BbLIXOAHOW MOLHOCTY CO-
DepXar age wnu Tpu CTYNEHW YCUNEHUs .
QyHKUMOHaNbHBIE CXeMbl NpUBOPoB U30-
6paxeHbl Ha puc. 2, a—8. Ha Bxoa mopy-
neun CBY nopator curHanb niwbo ot yac-
TOTHOTO CMHTE3aTOpa C BLIXOAHOW MOLL-
HocTbio 1...10 MBT, nubo oT npepycunure-
N8 C BbIXOAHOK MOLwHOCTHO 10...300 MBT.
Mopaynu BKIIOYAIOT B TPaKTbl C BONHOBLIM
conpotusneHuem 50 Om.

Jnsa obecnevyeHuns NOCTOSIHHOIO YPOBHS
BLIXOAHOrO CUrHana npu U3MeHsIILLLEMCH
HaNPSHXXeHW UCTOYHWKA 8BTOHOMHOTO M-
TaHUs Y KaXI0ro Moayns npesycMOTpeH
BX0f1, HA KOTOpbI MOAAIOT HANPSXeHUe yr-
paBneHuss MOLWHOCTLIO. Mpepensbl Hanps-
XeHusi ynpasneHus ykasaHbl B Tabnuue.
C vicnonb30BaHWEM BXOAA YNPaBNeHusi MO-
ryT 6bITb TAKXE OpraHu3oBaHbl 3Heproche-
peraiowme pexumMbr paboTtel paguocTaH-
uum, a Takke obecneyeHbl KPaTKOBPEeMEH-
Hbl€ MUKOBbIE YPOBHK BLIXOAHOIO CUrHana
AN PACLLMPEHUN ee 30Hbl 06CNYXUBAHUA.

- BbIBOA NUTAHUSA.
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PerynvpoBaHue BbIXOAHOW MOLLHOCTH
€eCTb pe3yfbTaT COOTBETCTBYIOLLENO n3Me-
HEHWsI HANPSXKEHVA NUTaHWA NepBOWN CTy-
nexun moaynsa. B atom, no cytw, v 3akmoya-
€TCA NPWHLWN YNPaBieHuss MOLLHOCTbBIO.
B HOMWHAJIBHOM peXuMe HanpsbkeHus nu-
TaHVA OCTaJIbHbIX CTyNneHer GpUKCUPOBaHO.

3HaueHus BEPXHEN W HWXHEWN rpaHuL,
pabo4eit HacTOTHOW NOMOCHI, yKa3aHHble
B Tabnuvue, onpepeneHbl COOTBETCTBYIO-
WMM avana3oHoM, paspelueHHbM ans

paaviocsa3uv. OpHako no TpebosaHvio 3a-
Ka3uvKa 119 peLLeHunn APYrmX KOHKPETHbIX
3afay 4acToTHasA Nosnoca MOXeT ObiTb 13-
meHeHa. MNpu 3ToM ypoBeHb HepasHOMep-
HOCTU KO3 PULMEHTA YCUNEHUA MOLLHO-
ctv B paboyelt nonoce He npesbilLaeT
0,8...1 pb. bnarofaps TexXHOMOr NEeCKOMY
KOHTPOJIO NepeaaToyHoON XapakTepucTm-
KM Mogynsi B NpoLecce ero HacTpowiku
obecneyeHa NMHENHOCTb BBIXOOHOMO fOo-
NIE3HOr0 cUrHasna ¢ nofasneHveM nobou-
HbIX M3/ly4YeHut Ha HacTOTHLIX Toukax 2f,
n 3fy He MeHeB 4Yem Ha 30 ab.

Kpome CBOero 0CHOBHOIO Ha3Ha4YeHwus,
mopynm CBY MoryT ObiTb MCNOMBL30BaAHDI
ANA CO30aHUA CaMbiX Pa3iNyHbIX Nepeaa-
IOLUMX YCTPOWCTB, B TOM HYWCAe B Npeasa-
PUTENBbHBLIX W NPOMEXYTOYHBLIX CTYNEHAX
annaparypel  $opMUpoBaHus curHana
MOLLHBbIX PaAVO- N TENEBU3NOHHDbIX Nnepe-
naryvikos. Bo BCcex ciy4asx akcryaraumm
Moaynen He AomxHbl ObiTb NPEBbILLEHb
npegenbHo AoNYCTUMBbIE 3HAaveHus napa-
METPOB, yka3aHHble B Tabnuue. Makcu-
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MasibHO JONYCTUMan TeMneparypa Kopny-
ca He gosmkHa npesbilwars +80 °C; MuHu-
Ma/IbHO A0NYCTVMasn Temrneparypa oKpy-
xatoueui cpegs — —-30 °C.

Bo BCex cny4asx NpvMeHeHus Moay-
net HepoNYCTUMO KX BKIIOYeHue be3 Ten-
n00TBOLA, a Takxe anurensHoe (6Gonee
1 MV¥H) 3aMblKaHve Lienv Harpy3ku wiv ee
OTK/IIOYEHVE. JNEeKTPUYeCKoe coeaviHe-
HVYE MoAynen C LensMv pagvioctaHuvn
BLINOMHAIOT NaKoW K BuiBoLaM. Paccros-
HWe OT Kopnyca [0 MecTa Navky He oK~
Ho ObiTb MeHee 3 MM. Temneparypa rnpu-
nos — He 6onee +240 °C. Bpems nankv —
He 6onee 5 c. PexomeHgyeMbliii Npynoi —
MOC-61. MasnbHUK BO BpemMs MOHTaxa
nomkeH ObiTb "3a3emned”.

TUNoBbIE 4HacTOTHbIE 3aBUCUMOCTU
BuIxogHoOW mowHocTy, KN4 v koadpodu-
LiMeHTa yCuiieHUsi N0 MOLLIHOCTY MOAYSb-
HbIX ycunutenen cepunn M52102
v M52104 nokasaHbl Ha pmc. 3,a—B
v 4,a—B cooTBeTCTBEHHO. Ha puc. 5,a,
6 v3obpaxeHbl TUNOBbIE NEPEXOaHbIe
Powx = f(Pwx), @ Ha puc. 6,a, 6 — Temne-
patypHble Peux = f(Tox.cp) XapakrepucTu-
KU TeX Xe moaynen. Tunosuie 3aBUCUMO-
CTW BbIXOAHOW MOLUHOCTW OT HanpsXxe-
HUA  NUTaHuWa  NpeacTasfieHbl  Ha
puc. 7,a, 6 (rpaduvkv CHATH NPW yCNo-
BWUW, 4TO B Cny4ae a BMecTe COeAVHEHb!
BoiBoabl 2 1 3 — Uy =U,3, aB cnywae 6 —
2, 3nd— UBQ:U.,:q:UM).

3neKTpu4eckm, CXEeMOTEeXHUYEeCKH
W KOHCTPYKTUBHO Moaynv CBY ontumans-
HO BnuckiBaoTCA B BY TpakT paavocTan-
LU U TEM CaMblM OTKPLIBAIOT LLIMPOKYIO
NepCcnekTuBy B CO3[aHVMN COBPEMEHHbIX
KOHKYPEHTHOCNOCOOHBLIX  NOPTATVBHBLIX
nepenaryvkos AJiN CPeacTs PagvocBa3v
Ha oOTeyecTBEeHHOW 3anemeHTHou 6a3ze.
CrnenyeT OTMeTWTb, 4TO pa3paboraHHbie
obpa3subl mogyneii CBY no akcnnyaraum-
OHHBLIM NapameTpaM COOTBETCTBYIOT
YPOBHIO AYYLLNX MUPOBbLIX aHasioros. Bme-
CTe C 3TUM WMEIOWAnACs HOMeHKSaTypa
oTevecTBeHHbIX mogynen CBY noka He oT-
BeYaeT COBPEMEHHbLIM NOoTpebHOCTAM
OTEe4eCTBEHHOro annaparoCTPOEeHUs.

Cneuvanuctet HUA3T rotosul pac-
cMoTpeTh Mobbie NPeanoXxeHvsa no pas-
BuTUIO paspabotok mopynewt CBY gns
pasnuuHbix obnacren npumeHeHus. Hawu
Ten./dakc (0732) 23-78-73.
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e CeepxpereHeparop

e MasnbHUK He neperpesaeTcs ¢ “Beynan” rupnaHpa

e MlHaukaTop HacTynawouwiero roga
o My3bikanbHbii 3BOHOK ® PagnomMmukpo¢doH

¢ MPOOGHMK OKCUAHbIX KOHAEHCATOPORB

CBEPXPEIrEHEPATOP

B. [OJISAKOB, r. MockBa

Y10 Takoe cBepxpereHeparop, kak OH paboraer, KkakoBbI €ro 4o-
CTOMHCTBAa ¥ HEAOCTATKKU, B KaKuX panuomoburenibCkux KOHCTPYKLM-
fIX ero MOXHO HUCHOoJIb30BaTh? 3TUM BOMPOCaM M NMOCBALEHa npen-
naraemasi BHUMaHUIO YUTATEJICH CTAaTbA.

CeepxpereHeparop (ero ewue HaswiBaloT
cyneppereHeparop) — 310 COBepLUEeHHO
ocobblii BUA, YyCUAUTENBHOIO, WK YCUnu-
TENbHO-AEeTEeKTOPHOro yCTpoicTea, obna-
OA0WWA NPU UCKIIDYUTENBHON NPOCTOTE
YHUKa/IbHBIMU CBOMCTBaMU, B HacTHOCTW,
KO03)OULMEHTOM youneHus No Hanpsxe-
Huio go 10°...10°, 1. e. mocTuraiowmm Mun-
nuoHa! 3T0 03HAYAET, HTO BXOAHLIE CUMHA-
Jibl C YPOBHEM B A0AM MUKPOBONGTa MOMyT
ObITb ycuneHsl 40 aone Bonsra. Pazymeer-
csi, 00bMHBIM CNOCOBOM Takoe ycuneHue
B OOQHOM KaCkage nosiy4vtb HeBO3MOXHO,
HO B CBepxpereHeparope uUCnonbL3yercs
COBEpLUEHHO Apyron cnocob ycunenus.

Ecnu aBTopy 6yier Nn03B0ONEHO HEMHO-
ro nogpunocodCreoBaTb, TO MOXHO He
COBCEM CTPOro Ckas3arb, 4TO CBepxpere-
HEeparuBHOE YyCuneHue npoUCxoauT
B UHbIX urandeckux koopavHarax. Obbiu-
HOE yCuneHue OCYLIeCTBASIETCA Henpe-
PLIBHO BO BPEMEHU, a BXOA U BbIXOA yCU-
auTens (YeTbiPexnonCHUKA), Kak NPaBu-
N0, pasHeceHbl B NPOCTPaHCTBEe. 310 He
OTHOCUTCH K YCUNUTENSM-ABYXMNOSIOCHN-
KaM, Hanpumep, pereHeparopy. Perene-
paTuBHOE ycusieHue NPoONCXOAUT B TOM Xe
konebarensHOM KOHTYpe, K KOTOPOMy
NOABOAUTCH BXOAHOW CUrHan, HO ONATb-
Taku HeﬂpeprBHO BO BpemMeHu.

CeepxpereHeparop paboraer C Bbi-
60pkamMu BXOOHOTO CUrHana, B3STbIMU
B onpeaeneHHbie MOMEHThL! BpemeHu. 3a-
TEM NPOUCXOQUT ycuneHue BbIBOPKU BO
BPEMEHU, U Hepe3 KaKOU-TO NPOMEXYTOK
CHUMAETCA BLIXOAHOW YCUEHHBIV cUrHarn,
4aCTO Aaxe C TeX Xe 3aXMMOB U rHe3/,
K KOTOPbIM NogseaeH u BxoaHow. Noka co-
BEPLUAETCH NPOLEeCC yCuneHust, CBepxpe-

reHeparop He pearmpyet Ha BXOOHLIE CUr-
Hanol, a cnegyiowas Buibopka nenaercs
TONbKO TOrAA, KOrga BCe NPOLIECCH! yCu-
neHvst 3aBeplueHbl. IMeHHO Takoi NpuH-
UMnN ycuneHus 1 NO3BOJSIKET NONyYarTb Or-
POMHbIE KO3 (ULMEHTHI, BXOO U BbIXOA
HEe Hapo pPas3BnA3biBaTh UAU 3KPAHUPO-
Barb — Beflb BXOAHLIE N BEIXOAHbLIE CUrHa-
Nbl pa3HeceHbl BO BpeMeHU, NO3TOMy He
MOrYT B3auMOAENCTBOBArh.

B cBepxpereHeparvsHoM cnocobe ycu-
NeHUR 3a710XKEeH U ﬂpMHuMﬂMaﬂbelﬁ Heno-
crarok. B coorBerctBuM ¢ teopemont Ko-
TeNnbHUKoBa—HarkBucTa, s HeMcKaxeH-
HOW nNepeaayu orubatouen curHana (moay-
JMPYIOLWMX  4HacToT) 4actora BbIGOpPOkK
aoskHa Obitb HE MeHee ynBoeHHOW Hau-
BbICLLIEN HacToTh Mogynsumn. B cnyyae pa-
ovosewarensHoro AM curHana HavBbIC-
was MOOyNUpYIoLLas 4acTota COCTaBnsaer
10 kT, UM curnana — 15 klMy n4acrora Bol-
6opok pomkHa 6biTb He menee 20...30 kliy
(o crepeo peub He nger). MNonoca nponyc-
KaHUs CBepxpereHeparopa nony4yaercs
Npy 3TOM NOYTU HA Nopagok 6onblue, T. e.
200...300 «ly. 370T HepOCTaTOK HeycTpa-
HUM Npu npyueme AM curHanoB 1 NOCITYXWUN
OfIHOW U3 INaBHLIX NPUYUH BbITECHEHUSR
cBepxpereHeparopoB 6onee coBepLLeHHbI-
MU, XOTS 1 6onee CNoXHbIMU CynepreTepo-
AVHHBIMU NPpUEeMHUKaMU, B KOTOPbIX nono-
ca NponyckaHua paBHa yABOEHHOU Hau-
BbICLLIEN MOAYNUPYIOLLEN YacToTe.

Kak Hu ctpanHo, npu UM onmucanHbin
HenoCTarok NPONBAKETCA B 3HAYUTENbHO
MeHbLwen mepe. emogynauus UM npovc-
XOOUT HA CKare pe3CHAHCHOU KPpUBOU
cBepxpereHeparopa — YM npespatiaercs
B AM u 3arem pgerextupyerca. [Npu 3ToMm

LWMPUHA PE30HAHCHOW KPUBOW OOMXHA

6bITb HE MeHbLUIE YABOEHHOW AeBraLmy ya- §

crorsl (100...150 k')  nonyyaercsi ropas-
[0 NyuLuee cornacosaHue NosIoCk Nponyc-
KaHuA C LUMPUHOI CnekTpa curHana.
Panee cBepxpereHeparopbt BbiNOMHA-
JSIUCh HA 3NEKTPOHHLIX NTaMNax 1 NoAyYUIn
3HauuTenbHOE pacnpocTpaHeHue B cepe-
[viHe NpoLwwnoro Beka. Toraa Ha auana3cHe
YKB paguocraHuuin 6ui10 Mano, v wupo-
Kaa nonoca NpPonyckaHus He cuuranach
0co6bIM HEOCTATKOM, B PAAE CNy4aeB Aa-
xe obneryasi HaCTPOKY U NOUCK peaKux
cTaHumi. 3atem NoSBUANCH CBEpXpereHe-
paropbl Ha TpaH3ucTopax. Cenvac oHu uc-
NOAL3YIOTCA B CUCTEMAx paavoynpasne-
HUS MOZENAMU, OXPaHHOWU CuUrHanusaumm
Y LLIb U3peaka B paanonpueMHuKax.
CxeMbl CBEpXpereHeparopoB Masio OTu-

HaKoTCA OT CXeM pereHeparopos: ecim y no-

CleaHero NepuoavHecku yeenuauearb ob-
parHyio CBA3b [0 Nopora reHepauw, a 3a-
TEeM yMeHblUaTb ee A0 cpbiBa konebanuii,
TO ¥ NoAyYaeTca ceepxpereHeparop. Beno-
moraresnsHble racawwme konebaHus ¢ Yacto-
Tor 20...50 kI, nepyoanieckn U3MeHsIo-

wwe oBpatHyio CBA3b, NosyLaoTen nbo or :
OTAENLHOMO reHepaTopa, MMB0 BOSHUKAIOT

B CaMOM BbICOKOHYAaCTOTHOM YCTPOCTBE
(cBEpXpPEreHeparop ¢ CamMoralleHUeM).

Ba3oBas cxema pereHeparopa—
CBepXpereHeparopa

Ansi nyswero yscHeHus npoLeccos,
npoucxogsumx B CBepxpereHeparope,
06paTMCH K yCTPOMCTBY, n3obpaxeHHo-
My Ha pmc. 1, KOTOpOE, B 3aBUCUMOCTU
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OT MNOCTOSHHOM BpemMenu uenovku R1C2,
MOXET ObiTb U pEreHepaTopoM, 1 CBEPX-
perexHeparopoM. 31a cxema buinia paspa-
6oTaHa B pe3ynbTare MHOFOYUCHIEHHBIX
3KCMNEPUMEHTOB U, KaK Npeacrasnsercs
aBTopy, OnTUMaribHa No NPoCToTe, Nerko-
CTU HanNaxuBaHus U MNonyYyaembiM pe-
3ynbLTaraMm.

Tpanauctop VT1 BKIOYEH NO cxeme
aBsToreHeparopa — UWHAOYKTUBHOW Tpex-
Tou4ku. KoHTyp reHeparopa o6pasoBaH ka-
Tywkon L1 n koHpgeHcaropom C1, oTeopg,
KaTywku caenaH 6nvxe k sbisoay 6asbl.
Takum 06pa3oM OCyLIECTBRSIETCH Corna-
COBaHWe BbICOKOrO BLIXOQHOIO CONPOTUB-
NieHus TpaHaucTopa (uenu KosmekTopa)
C MeHbLUMM BXOOHLIM COMPOTUB/IEHUEM
(uenu 6aas).

CxemMa nuTaHusi TpaH3aucTopa He-
CKOJIbKO HEOObIMHA — MOCTOAHHOE Hanpsi-
XeHue Ha ero 6ase paBHO HarnpsXeHuIo
KoJuiekTopa. Tpadauctop, ocobeHHo
KPEMHUEBDIN, BronHe MoxeTt paborarb
B TAKOM pexumMe, Befb OTKPbLIBAETCH OH
npy HanpsxeHun Ha 6aze (OTHOCUTENbHO
amutTepa) okono 0,5 B, a HanpsixeHve
HaCbILEHNA KOJINIEKTOP—3MUTTEP CO-
CTasfifer, B 3aBUCUMOCTY OT TUNA TPaH3U-
cTOpa, 0,2...0,4 B. B gaHHO cxeMe u Kor-
nekTop, u 6asa no NOCTOIHHOMY TOKY CO-
eavHeHbl ¢ 06LWMM NPOBOAOM, a NUTaHue
NnocTynaer rno uenu 3Murrepa Yyepes pe-
aucrop R1.

Mpu 3TOM HanpsixeHne Ha aMuTTEpE
aBroMarmyeckm crabunuaupyercs Ha
yposHe 0,5 B — tpanaucTop pabotaer
noao6HoO CTabunuTPoHy C YyKasaHHbLIM
HanpaxeHvwem crabunusauvn. [encr-
BUTENIbHO, €CNIK HanNpsXeHUe Ha 3MUT-
Tepe ynager, TPaH3uCTop 3aKpoeTrcs,
3MUTTEPHBLIN TOK YMEHLIUUTCA, a BCrieq,
3a 3TMM YMEHbLIUTCSH U NaaeHue Hanps-
XEHUs Ha pe3ucTope, YTO npusBener
K BO3PACTaHUIO 3IMUTTEPHOIO Hanpsxe-
Hus. Ecnm xe OHO BO3pacrer, TpaH3uc-
TOP OTKPOETCH CUNbHEE U YBENUyUBLLIE-
€CH NageHve HanpsiXeHus Ha pe3ncTo-
pe CKOMMNeHCUpyeT 3T0 BO3pacraHue.
EnvHcTBEHHOE YyCrnoBUE NpaBunbHOM
paboTbl YCTPOMCTBA — HaNPRXeHUe nu-
TaHusi AONXHO ObITe 3amMeTHO Gonblue —
ot 1,2 B v Bbiwe. Torga Tok TpaHaucropa
yaacTcs ycraHoBuTb NogbopoM peauc-
Topa R1.

Paccmotpum paGory yctpoiicrea Ha
BbICOKOWM 4aCcToTe. HanpsixeHue ¢ HuxHen
(no cxeme) wacTu BUTKOB Kartywku L1
NpUIoXeHo K nepexoay 6aza—3mutTep
TpaHauctopa VT1 wu  ycunusaercs
M. Konpgencarop C2 — 6510KuMpOBOYHBIN,
DN TOKOB BBLICOKOW 4aCToOThl OH npea-
craBnisieT Manoe conpoTtusnieHue. Ha-
rPY3KO# B KOJUIEKTOPHOWM LIENW CAYXUT
PE30HaHCHOE COMNMpPOTUBNEHUE KOHTYpPA,
HECKOJIbKO YMEHbLLUEHHOE U3-33 TPaHC-
¢dopmaumm BepxHen 4YacTblo OOMOTKM Ka-
TYLLKU.

Mpy ycunesuu TpaH3ucTop MHBEPTU-
pyer ¢pasy curHana, 3aTem ee HBEpPTUpY-
et TpaHcdopmarop, obpa3oBaHHbLIV Yac-
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TAMM KaTywuku L1 — BuinonHsercs 6anaHc
da3. A 6anaHc aMnMTya, HeOBXOaMMBIA
ANA CaMoBO36YXaeHUs, NoNyyYaercs npu
AOCTATO4YHOM YCUNIEHUM TPaH3UCTopa.
NocnepHee 3aBuCUT OT ToKa aMuTTEpa,
a ero O4€Hb JIerko PerynmpoBaThb, uaMe-
HSiA ConpoTuBeHue peaucropa R1, Bknio-
4YB, HanNpUmep, BMECTO HEro Nocnenosa-
TEJIbHO ABa Pe3aucTopa, NOCTOSIHHLIN U ne-
PEeMEHHbIN.

YcrpoictBo obnapaetr psaoM po-
CTOMHCTB, K KOTOPbIM OTHOCSATCS Mpo-
CTOTa KOHCTPYKLMU, JIErKOCTb HaNaxXu-
BaHUSl U BBLICOKAA 3KOHOMUYHOCTL:
TpaH3ucTop nNnoTpebnaer poBHO CTOSNb-
KO TOK&a, CKOJIbKO Heo6xoamMMo ANs Ao-
CTaro4HOro ycuneHusi curdana. Nopg-
X0[ K MOPOry reHepauuu rnony4aercs
BECbMa nnaBHbIM, K TOMY Xe perynum-
poBKa NpoucXoauT B HU3KOHACTOTHOM
uenu, u perynsaTop MOXHO OTHECTU OT
KOHTYpa B ynobHoe mecro. Perynupos-
ka cnabo BNVAET Ha YaCTOTy HACTPONi-
KU KOHTYpa, MOCKOJIbKY HamnpsaxeHue
nuTaHus TpaH3ucrTopa ocraeTcs no-
cTtosiHHbiM (0,5 B), a cnepoBarensHo,
NOYTU HE U3MEHSIOTCH U MEXAY3NeKT-
pPOAHbLIE EMKOCTU.

OnucaHHbI pereHeparop cnocobex
noebiware A0OPOTHOCTE KOHTYPOB B NitO-
60m ananasoxe BosnH, ot 1B no YKB, npu-
4yem karywka L1 He obsizarensHo aomkHa
GbITb KOHTYPHOM — A0MNYCTUMO UCTIONB30-
BaThb KaryluKy CBS3U C APYrMM KOHTYPOM
(xoHpexcatop C1 B 3TOM Criyyae He Hy-
%eH). MOXHO HamMoTaTb Takylo KaryLuKy Ha
CTEepXeHb MarHuTHOW aHteHHbl [B—CB
NPUEMHKKA, NMPUYEM YUCIIO BUTKOB €€
AONXHO cocrasutb Bcero 10—20 % or
YUCria BUTKOB KOHTYPHOM KaTywuku. Q-ym-
HOXuTENb Ha OMNONAPHOM TpaH3ucTope
nonyyaerca AelleBnie v MNpolLie, Yem Ha
rONIEBOM.

Pereneparop nogonger u ans KB
AvanasoHa, ecnu CBf3aTb aHTEeHHY
¢ KoHTypoMm L1C1 nubo kartywkoin ces-
3u, nmbo KOHOEHCATOPOM Manolh em-
KOCTU (BNnoTb A0 poneu nukodapa-
Abl). HU3Kko4acToTHbI CurHan cHuma-
10T € 3MuTTEpa Tpadaunctopa VT1 v no-
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AA0T Yepel3 pa3nenuTenbHbii KOHAEH-
carop ewmkocTbo 0,1...0,5 Mxd hHa
yceunutens 34. Npu npueme AM cran-
umih NnopobHbin npueMHnk obecneyu-
Ban uvyscteutenbHocTb 10...30 mkB
(obpaTtHasi CBA3b HWUXE MNOpora reHe-
pauuu), a npu npueme tenerpadHbix
CTaHuuii Ha GueHusx (obparHas cBs3b
BbllWe nopora) — enuHuubl MUKpPO-
BOJIbT.

Mpoueccbl HapacTaHus u cnaga
xoneGaHuii.

Ho BepHeMcs k cBepxpereHeparo-
py. MNycTb HanpsixeHue nuranus Ha
onucaHHoe YCTPOWCTBO nogaercs
B BUAEe MMNynbCa B MOMEHT BPEMEHU
t,, Kak Nnoka3aHo Ha puc. 2 ceepxy. [la-
Xe, ecnu ycuneHue TpaHaucropa v 06-
parHas CBfI3b [AOCTATONMHB ANSA reHe-
pauuu, konebaHus B KOHType BO3HUK-
HYT He cpaa’y, a 6ygyt HapacTtars no
3KCMNOHEeHUUanbHOMY 3aKOHYy HEeKOTO-
poe Bpems T,. MO TakoMy Xe 3akoHy
npoucxoauTt u cnapg konebaHui nocne
BbLIKJIIOYEHUS MUTaHUSA, BPEMA crajaa
0603Ha4eHo KaK 1.

B obwem Bupe 3aKkoH HapacraHus
1 cnaga konebaHui Bolpaxaercs GopmMy-
noinU,, = Usexp(-rt/2L), rae U, — Hanps-
X€eHne B KOHTYpe, C KOTOPOro Hayancs
NPOLECC; I — 3KBUBANIEHTHOE COMpo-
TUBJIEHWE NOTEPb B KOHTYype; L — ero
UHAOYKTUBHOCTL, I — Tekywiee Bpems.
Bce npocro B cniyywae cnana konebaHuia,
Korga r = r, (ConpoTuBneHue noreps ca-
MOro KOHTypa, puc. 3). UHayve obcrour
[Eeno Npu HapacTaHuu KonebaHun: Tpax-
3UCTOP BHOCUT B KOHTYP OTPULATENbHOE

Puc. 3

conporueriedve — r . (obparHas cBs3b
KOMIMNEeHCUPyeT notepu), n obuiee 3KkBUBa-
NIEHTHOE COMNMPOTUBJIEHUE CTAHOBUTCH OT-
puyLaresnibHbIM. 3HaK MUHYC B NoKasartene
3KCMOHEHTH UCHE3AET, U 3aKOH Hapacra-
Hus 3anvweres: U, = U_exp(rt/2L), roe
r=r,—r,.

M3 npuBepeHHoOn HOPMYSibI MOXHO
HauTU u Bpemsi HapacTtanus koneba-
HUIA, Y4YUTbIBas, 4TO POCT HAa4YUHAETCH
C aMnnuTyabl curHana B KoHType U,
U Npoaosnixaerca ToJNibKO Ao aMnmnTy-
Abl U, nanee TpaH3ucTop BXOAWUT B pe-
XUM OrpaHuvyeHusi, €ero ycwieHue
YMEHbLUAETCA ¥ aMnnuTyaa KonebaHui
crabunuanpyercs: T, = (2L/r)in(Uy/U,).
Kak Buoum, Bpems HapacraHus npo-
nopuuoHaneHo norapudmy Benuyu-
Hbl, O6pPaTHOM YPOBHIO MPUHUMAEMO-
ro curHana B KOHType. YemMm 6osibe
cursan, TeM MeHbLUE BpEeMs HapacTa-
HUA.




Ecnu uMnynbCbi NUTaHUA Nogasartb Ha
cBEepxpereHeparop Nepruoauyecku, ¢ Ha-
CTOTOMN cynepusaumm (raweHus)
20...50 Iy, 70 B KOHTYpE 6yRyT NPOUCXO-
BVTb BCNbilKY KonebaHunii (puc. 4), onv-
TENbHOCTb KOTOPbIX 3aBUCUT OT aMIJIUTY-
[Obl cUrHana — 4em MeHblle BpemMs Hapa-
cvaHua, Tem Oonbille IMTENbHOCTb
BCNbitLKK. ECnm BCNbILWKM NPORETEKTUPO-

Puc. 4

BaTb, HA BLIXOLE NOSYYUTCA OEMOLY/IMPO-
BaHHbIA CUrHan, nNPONOPLUOHANBHbLINA
cpeaHemy 3HadqeHuio ormbaioLein Benbi-
teK. YeuneHme camoro TpaHa3ncropa Mo-
XeT ObiTb He6ONbLUMM (eQUHULIbI. . IECAT-
K1), OOCTATOYHLIM AIMWb ONS CaMOBO3-
6yxaeHus konebaHuii, B TO BpEeMs Kak
yCU/ieHMEe BCEero cBepxpereHeparopa,
paBHOE OTHOLUEHWIO aMIVINTY bl BEMOLY-
JSIPOBAHHOrO BbIXOQHOIO CUrHana K amn-
AUTYne BXOQHOrO, BECbMa BEJIKO.

OnucaHHbil pexuMm paboTsl CBEepx-
pereHeparopa Ha3biBalOT HESIMHEVHbIM,
Unn norapudmMuHecKnM, NOCKOSbKY Bbi-
XOOHOW cUrHan nponopuUvoHaneH nora-
pudMy BXOQHOr0. 3170 BHOCUT HEKOTO-
pble HEeNIMHeNHbIE NCKaXeHUs!, HO Urpa-
€T W NOMIE3HYI0 POJib — 4YyBCTBUTESIb-
HOCTb CBepxpereHeparopa K cnabbim
curtanam 6onbile, a K CUIbHbIM MEHb-
e — 30ech gencTByeT Kak Gbl ecTecT-
BeHHasa APY.

Ans NONHOTHI ONMCAHUA HAOO cKa-
3aTb, 4TO BO3MOXEH W JIVHEUHbIA pe-
XuM paboTbLl CBEpPXpEreHeparopa, ec-
M pANTENBbHOCTL UMNYJIbCAa NUTAHUA
(cMm. puc. 2) 6yneT MeHblle BpeMeHU
HapacTtauma konebauuwin. MocnepHue
HE yCNelT HapacTy A0 MakCUMasibHOM
amMnaMTyabl, @ TPAH3UCTOpP — He Oyner
BXOOMTb B PEXUM orpaHunydeHus. Torga
aMnanTyaa BCNbILWKM CTaHeT NpaMo
NPONOpUMOHasnbHa aMNANTYRE CUrHa-
na. Takon pexum, opgHako, Hectabu-

NeH — manenwee 3MeHeHue ycune-
HUS TPAH3UCTOPA NN IKBUBASIEHTHOIO
CONPOTUBJIEHUSA KOHTYpa I' NpuBeger
K TOMY, 470 1160 pe3ko ynager amniu-
Tyfa BCNbILLEK, a cflenoBarvesibHo,
N yCuneHue cBepxpereHeparopa, iu-
60 YyCTPOWCTBO BLIQET Ha HesNMHen-
HbI pexXxuM. Mo 3TON NpUYMHE NNHEeN-
Hblii pEeXVM CBEpXpereHeparopa uc-
NoNb3yeTcs penko.

Hapo vakxe 3ameTuTb, 4TO COBEp-
LWEeHHO Heobs3aTenbHO KOMMYTMPOBaTb
HanpsXeHve nuTaHus, 4To0bi NOAYYUTL

BCNbilWkK Konebanuin. C paBHbIM ycne- .

XOM MOXHO Nnojasartb BCNOMOravesibHoe
HanpsiXeHne cynepusauum Ha Cevky
namnbl, 623y unM 3arBOp TPaH3UCTOPA,
MORYNNPYA UX YCUSIEHUE, @ 3HA4UT, 1 06-
parHylo cBsidb. [psaMmoyronbHas ¢dopma
racawmx KonebGaHui Takke HeONTUMarb-
Ha, NPeanouYTUTENIbHEE CUHYyCOMOasb-
Has, a ewe nyywwe nunoobpasHas ¢ nono-
rMM HapacTaHVeM WU Pe3KUM CMafoM.
B nocnepHem BapuaHTe cBepxpereHepa-
TOP NAIABHO NOAXOAUT K TOUKE BO3HUKHO~
BeHusi kosieGaHuin, NoNoca NPoNycKaHwsa
HECKOJ/IbKO CYXaeTcs 1 NOSBAAETCH yCu-
neHve 3a cyYeT pereHepaumnn. Bosnukime
konebaHmsa pacTyT cHauvana MeLSIEHHO,
3arem Bce OuicTpee. Cnap, xe konebaHumi
Nnosy4aeTcs MakCUMasibHO OLICTPLIM.

HauGonbllee pacnpoctpaHeHve no-
SlySMnu CBepxpereHepaTopbl ¢ aBTocy-
nepusauven, MaM c camoratleHuem,
HEe VMeIoLMe OTAENbHOro reHeparopa
BCNoMorartesibHbixX kosie6anuin. Oum pa-
6072I0T TONLKO B HESIMHEMHOM PEeXUME.
CamoratleHve, vHa4ye roBops, Npepbi-
BUCTYIO FEHepauuio, IErko Nofy4uTb
B YCTPOWCTBE, BLINOJIHEHHOM MO CXeMe
puc. 1, Hapo nuilb, 41706bl NOCTOAHHAsA
BpeMeHu uenodkn R1C2 6bina Gonbiue
BPEMEHM HapacTaHusa KonebaHuiA.

Toraga NponsonpeT cnegpyiolee: Bo3-
HUKLWIMe KonebaHus BbLI3OBYT yBenuue-
H1E TOKa 4Yepes TPaH3ncTop, HO koneba-
HUA GynyT HEKOTOPOE BpeMS NoaaepXu-
Barbcs 3apanoM KkoHpeHcaropa C2. Kor-
[a OH 3PacxomyeTcs, HanpsXeHue Ha
3MUTTEpPE YyNaaeT, TPaH3UCTOP 3akpoeT-
cs un konebaHua npekpararca. KoHgeH-
catop C2 Ha4yHeT OTHOCUTENIbHO MEen-
JIEHHO 32pAXaTbCA OT UCTOYHUKA nuTa-
Hus yepe3 pe3uctop R1 po vex nop, no-
Ka HE OTKPOETCA TPaH3UCTOP U BO3HUK-
HET HOBasi BCMbILLKA.

( YUTATENIM NPERNATAIOT )

NAAJIbHUK HE NEPEINPEBAETCH

J1. BAHLIEB, r. Boposuun HoBropoackoii o6.

Mpu BKIOYEHUM nNasNbHUKA
JMNCH-25/24 B ceTb Yepe3 nuraio-
uiee yctponcTeo ¢ Tpaicopmaro-

pom Habnwpanucb neperpes na-
siNbHMKaA U ObiICTPOE NoTeMHeHue
ero xana.

SMopbl HaNPAXXEeHU B CBepxpere-
Heparope.

OcuunnorpamMMbl  HanpsaXeHuin Ha
3MUTTEPE TPAH3UCTOPA U B KOHTYPE NO-
Ka3aHbl Ha puc. 4 Tak, Kak OHU OObIYHO
BMAHbI Ha 3KpaHe LWMPOKONOSIOCHOro
ocumnnorpada. YpPoBHU HanNpPsixXeHun
0,5 n 0,4 B nokasaHb COBEpPLUEHHO yC-
SIOBHO — OHW 32BUCHAT OT TUNa npume-
HEHHOr 0O TPaH3UCTOpa M ero pexnma.

Y10 Xe npou3onper npu nocrynne-
HUM B KOHTYP BHEWHEero curHana, Begb
ANMTENIbHOCTL BCMbILWKK TEnepb onpe-
nensercs 3apsnoM KoHpeHcatopa C2
W, cnegosarenbHo, nocrtoaHHa? C poc-
TOM CUrHana, Kak u npexnae, yMeHblua-
eTcsl BpeMs HapacrtaHua KonebGaHui,
BCNbitWKK cnepyiot Yawe. Ecam mx npo-
L[ETEKTUPOBaTh OTRE/IbHLIM [REeTeKTO-
POM, TO CpPEeLHWIA ypoBEHb curHana Gy-
[eT Bo3pactarb NPONOPUMOHANBHO fI0-
rapudpmy BxopHOro curHana. Ho ponb
LETEKTOpa C YyCNEXOM BbINOSIHAET U CaMm
TpaHauctTop VT1 (cM. puc. 1) — cpenHuit
YPOBEHb HAaNPAXEHUs Ha 3MUTTepe na-
[3eT C pOCTOM CuUrHana.

HakoHeL, 470 Xe npous3ongeT B oTCyT-
cTBUe curHana? Bece 10 xe camoe, TObKO
poCT aMnnuTyobl KoneGaHuii  Kax o
BCNbILWKN Gyner HaumHaTbCa OT clyvan-
HOrO HanpPsXeHWs LLYMOB B KOHType
cBepxpereHeparopa. Yacrora Bcnbilek
npy 370M MWHUMAsIbHA, HO HecTabunb-
Ha — Nepuoa NOBTOPEHUS MEHAETCH Xao-
TUHECcKMM 00pa3omM. YcuneHue ceepxpe-
reHeparopa npu 3TOM MakKCUMasIbHO,
a B TenedoHax unu rpoMKorosopvresne
CAbitWeH cunbHbin twyM. OH pe3ko cHuxa-
€TCS NPU HACTPOVKE Ha 4acToTy curHana.
Takum 00pa3oM, HyBCTBUTENLHOCTL
cBepxpereHeparopa no camomy NpuHUM-
ny ero paborbl O4eHb BbICOKA — OHA On-
penensieTc ypPOBHEM BHYTPEHHUX LUYy-
MOB. JIononHUTENbHLIE CBEAEHUSA NO TE0-
pUM cBEpPXPEereHepaTMBHOIrO NpveMa aa-
Hbl B [1, 2].
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(OxoHyaume cnegyer)

YcTpaHutb 3tn HepocTartky yna-
JIOCb BKJIIOYEHUEM MOLLHOMO BbINps-
mMuTensHoro avoaa 305 (nopoiiper
Apyroi aHanornyHbl) aHOAOM K Bbl-
Boay 3 rtpancdhopmaropa, a karo-
AoM — K rHe3ay 1. [lvon 8 3akpenuvn
Ha NJacTMacCoBO KpbILLKE NUTalo-
wero ycTpoucTsa cniesa OT rHe3n,
a B Ka4YecTBe TenjiooTBoaa wucnofb-
30Ban aMoMUHUEBbIN KOPNYC cTapTe-
pa ot JIAC. [ ]
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. ANt HOBOTOQHEW EJIKU

Npu6nuxaercs Hoswiii roa. MHorue pagvomobureny 3axoTaT, KO-
HEYHO, YKPAaCHTb HOBOTOAHIOIO €JIKy rMpnaHAamMm namn, ynpasnse-
MbIMM Pa3nINnyHbIMY YCTPONCTBAMK CBETOBbIX a¢g¢exros, nnbo nocr-
pOUTL KaKylo-HNbyAbL UHYIO 3NIEKTPOHHYIO KOHCTPYKLMIO-

B npeanaraemoii nogbopke oHn HaigyT pexomeHpauuM o gopa-

~ vy

60TKEe OQHOIr0 U3 BapUAHTOB "KUTAWCKON ™ ryupnsiHAbl v ocHaujeHnu
ee aBTOMAaTHKO#, a TaKXe OnucaHue 3IeKTPOHHOI o nepexsnoyarens,
usBeLwjamoujero o0 HacTynieHuyu HoBoro, 2002 rona.

“BEYHAS” TMPNIAHOA

‘ A. HEMMH, r. BpsiHCK

Hemano nwobutenen CBETOBOTO
0OpPMNIEHU HOBOTOAHEW €JiKu CO-
6n1a3HUNOCL CPaBHUTENILHO AelLleBbl-
MU, APKUMU Y MUTAIOLIUMUY TUPNAHAA-
MU KUTacKoro npomasopacTsa. OfHako
ONbIT 3KCM/yaTaumm X BbiiBUI1 HEKOTO-
pble HeQOCTaTKN KOHCTPYKLUMA.

Ha pmc. 1 npuseaeHa cxema coeau-
HeHU ManorabapuTHbIX JIaMn B CaMOM

MOJSIOXEHVE U BHOBbL 3AMBIKAET UEMb.
B peaysnsrare namnbl TMpisiHab MUraioT.

Y4YUTHIBASA HUCSIO 1AM B OAHOM Ipyn-
ne n ux pabouee HaNPSXEHUE, MOXHO
caenarb BLIBOA, 4TO rupsnisiHAbLl pabora-
10T ¢ neperpy3skoit. Mpy panTENbHOM
aKcryataumMm 310 NPUBOAVT K BHIropa-
HUIO Kpacku, a no3Xe — K neperopa-
HUIO NTAMIN.

MosToMy Nocne MOKYMKU PEKOMEH-
nyl0 cpady e nepepenarb rupnsHay.
Mepsbiif, caMmbiii NPOCTOi CNocod, —
NOXepTBOBATL OAHOW TPYNNON Jiamn

y’l ELT-FLZ0 ELZI-FL%0 ELY1-FLEO EL61-ELBO ELBI-ELIOO
S 2 s o i a = b — a =~ f
N
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nonNynspHON rup-
nAHae "naTeb B O4-
Hou". MaATte rpynn
no 20 namn Ha Ha-
npsxexve 9 B, co-
enVHEHHbIX Nocne-
posaTenbHO,
BKJIIOYEHLI Napan-
nensHo. B kaxzaomn
rpynine ecTb opHa nepexsoyaioLlas oe-
nas namna, paboraioan Ha npuHuune
BLIKIIOHAaTENs ¢ BUMETANIMYECKOU Nia-
cTuHoU. Mpu NPOXOXAEHUU TOKa HEpe3
nlamny nnacTvHa n3rnbaeTcs v pasmol-
KaeT anekTpu4eckyio uens. OcToiBas 3a-
TeM, OHa BO3BpALLAETCA B UCXOAHOE

N i J..7

Puc. 2

Y YBENMYUTB YUCTIO JIaMM B OCTaBLUMXCA
rpynnax no 24. Jns 3T0ro KpanHiolo
cnpasa no cxeme rpynny EL81 —EL100
cnenyet OTCOEAVHUTL U PasfiennTb Ha
LeNK MO HETHIPE NaMMbl — UX BKJIIOHAIOT
NMOCNEfOBATENIbHO C KaxXa0u U3 4eTbl-
pex OCTaBLUMXCA rPynn OCHOBHOW rvp-
nanapl. OcTaswvecs siaMnel — 3anac-
HblE.

Bropoit cnocob 3akyiioHaeTca B nu-
TaHUy Namn TOJSILKO OAHUM MOJynepuo-
[IOM CETEeBOro Hanpsxexus. B 3ToM Ba-
pviaHTe B Kaxaylo us nsaTtv rpynn rmp-
NSHABI BKJKOYAIOT NOCNefoBaTesibHo
OMOfl, PACCHMTaHHbLIM Ha TOK HE MEHee
150 MA 1 HanpsxeHue He Hke 350 B.

DA1 KPNSTENS
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Mpy mMcnonb3osBaHv AVMOAOB KA1056
VX BLIBOOLI GOPMYIOT 1 0BpesaloT, KakK
rnoKas3aHo Ha pUcC. 2, a 3aTeM BCTasnfA-
10T AVOA, BMECTO OAHOW U3 yiamn rpyn-
bl TaK, 4TO6BI BLIBOAL! Avopa 6binu Ha-
NEXHO COeAVHEHbl C KOHTakTamu na-
TpoHa Namnsl.

Bripo4eM, AOCTATONHO U OfIHOTO 06-
wero avona (1 A, 350 B), BK/IIOHEHHOTO
B paspuis NtobOro ceTesoro NpoeoAa.

Tperuii cnocob npegnonaraer wuc-
nonL308aHUe  MOAEPHU3UPOBAHHON
rYpnsiHAL — PasfeneHHon Ha YeTupe
rpynibi namn no 24 8 Kaxaon — C yCT-
povicTBOM, onucaHHbiM B [1]. OHo
obecrneuvBaer pexuvm  "6eryumn
OrOHbL™ C MNABHLIM BKJIKOYEHUEM U Bbl-
KJIIOYEHUEM N1aMI, @ Takke ynpasneHve
CKOPOCTLIO U HANPaB/IEHUEM Nepexso-
yeHusi. Heckonbko uaMeHeHHas cxema
3TOro0 ycCTpoucTBa MNpuBefeHa Ha
puc. 3. Takon asTOMaT 3HAYUTENIEHO
yBENU4UBAET [OJNITOBEYHOCTL Jiamn,
rMpAsSiHAa CTAHOBUTCH MPaKTUHECKM
"geuHoin”. Adoext "Geryuiero orHa”
nony4aloT HeGONbLUUM CABUIOM 4HeTbi-
pex rpynn JjiaMn OTHOCUTENbHO Apyr
npyra. Kpacouruit 3¢ GeKT nonyyaercs
Npy passeLinBaHuv Namn ryupnaHas
8 BUAE BUHOrpaaHow no3asl. Mpu cbop-
Ke, HanaxusaHuy U IKCruTyarauum rmp-
nAHABI U asToMara cobniopante Mepbl
6e30NacHOCTU, O KOTOPbIX paccka3bl-
ganoce B [2].

JNUTEPATYPA

1. Bensiee A. lNepexknwyaress rvp-
JISHA,C MNaBHLIM U3MEHEHVEM SIPKOCTU. —
Paavo, 1991, Ne 10, c. 79, 80.

2. OcropoxHo! AneKTpUyecKuin
Tok! — Paawvo, 1983, Ne 8, c. 55.

UHOAUKATOP
HACTYMAIOWEIO rogAa

U. HEYAEB, r. Kypck

XOopowuM yKpalleHUeM HOBOrOA4-
HEel efiku MOXEeT CTaTb MHAUKATOoP,
shicBeuMBawoL umdpbl HacTynato-
uiero roga. [ns ero n3roToBNeHus No-
HaAnOBATCHA 4YeTHIPE CEMUCErMEeHTHbIX
CBETOAVMOAHbLIX MHAVKATOPA, HECKOJIb-
KO pe3ucTopoB u 610K NUTAHUS.
BKIOYMB KX, KaK NOKa3aHo Ha CxemMe
(pmc. 1) u pasmecTvs UHAVKATOPSI

+ COOTBETCTBYIOWMM 00pasoMm, nony-

4ynmM ceeTaweecs sucno "2002".
B 3TOM yCTpPOWCTBE CBETOAVOAbLI

A7 vaxporo vHAMKaropa BKIOHYEHH Ma-
. PANNIeNbHO, YTO NO3BONUIIO 3HAYUTENb-
S HO yNpoOCTUTL ero 3a CHeT YMEHbLLUEHUA
S yucna peancTopoB U coeauHeHnin. Ta-

KOe BKIIOYEHME 0Ka3a10Cb BO3MOXHbBIM
MOTOMY, 4TO AMHAMUHYECKOE CONMpPOTUB-
NeHVe CBETOAUOA0B KaX0ro CerMeHTa
cocTasnset 40...60 OM. 310 obecneum-
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BAET BbLIPABHMBAHUE TOKA 4Yepe3 HuX
npu napannenbHOM BKIIOHERU.
Nop6opom peaucropa R1 ycraHas-
NUBAIOT HOMUHAJTbHBIN TOK Yepe3 nHau-
katopsl. Ero cnepgyer Boibpark n3 coor-
HoweHwus | = 0,75I,N, roe N — MuHu-
MasnbHOE KONUYECTBO FopsALLUX cer-

MEHTOB OOHOI0 uHaukaropa (B paH-
HoMm cnyydae N = 5§ — aTto uudpa 2),
|, — MakcumanbHbli TOK Yepe3 oauH
CErMeHT.

MutaTth MHEWKATOP MOXHO nepe-
MEHHbIM nNub0o MOCTOAHHBLIM Hanps-
XeHuem ot 610oKa ¢ BbIXOZHLIM TOKOM

Puc. 3
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He meHee 100 MA. MNpu NOCTORHHOM
HanNpsXeHun ouoa He noHanoburcs.
3HavYeHue NUTalLLEero HanpsXeHus
BonmkHo 6biITe Ha 20...50 % 6onblue
CYMMaApHOro HOMUWHANbHOrQ Hanps-
XEHUN Ha BCeX nHpukatopax (ans on-
Horo KJILI302A ato HanpsXeHue co-
ctaBsnsier okono S B).

KOHCTPYKTMBHO WHAWKATOP MOXHO
cobpaTtb, cKaxem, Ha NNacTuHe U3 -
6oro ulonsuUMOHHOrO Martepuana, na-

Xe KapToHa, uUCrnonb3oBaB HaBECHOW

MOHTaX.

YCcTpoiCcTBO CTAHET ropaspo UH-
TepecHee, ecnu oHo 6ynetr nepuo-
OUHECKU U3MEHSTb UHANLUPYEMBbI
rop ¢ 2001 Ha 2002, n HaoboporT.
Cxema Takoro BapwaHta nokasaHa
Ha puMc. 2. 3pecb UHOUKATOPLI
HG1—HGS3 ropst nocrosHHo, $op-
Mupys ducno 200, a HG4 nepuopu-
Yyeckun nipuuupyet 1o undpy 1, 1o 2.
OcyLiecTBnseTcs 310 C NOMOLLbIO
3NEeKTPOHHOro Nepeknio4yaTens, co-
6paHHoro Ha wMukpocxeme DD1
n TpaH3uctopax VT1, VI2. Npuiem
Ha anemeHTax DD1.1, DD1.2 Bbinon-
HEH reHepaTop € 4YacToTow cnepo-
BaHUR WMIMyNbCOB B [ONAU Fepu,
Ha DD1.3, DD1.4 — 6ydepHble kac-
Kagbl, 2 Ha TpaH3aucTopax — 3nek-
TPOHHbIE KITIO4YU.

Kpome yka3aHHbIX Ha CXeMe, B KOH-
CTPYKLUN MOXHO NPUMEHUTbL MHAUKA-
Topbl KNTL201A, KNL2016, KJTL202A,
KNU302A, KNU3026, KINL401A,
KJIL402A, KJ1L40256, a takxe gpyrue
MEHbLLEro paamepa ¢ 06benHEHHbI-
MU aHopamu, Mukpocxemy K561J1A7,
TPAH3UCTOPbI KT814A—KT814r,
KT817A—KT817rI". Pe3auctopbl — MNT,
C2-33, koHpeHcatop C1 — K10-17,
C2 — cepuit K52, K53.

Bce peranu KOHCTpyKUuu pasme-
WEeHbl Ha [AByX MNe4aTHbiX nnarax.
Ha opHOM 13 HUX (pUc. 3) yctaHoBne-
Hbl UHOUKATOPbLI U HEKOTOPLIE Pe3uc-
Topbl, HA BTOpOW (puc. 4) — octainb-
Hble 3aneMeHTbl. locne HacTpounku
BTOPYIO Mnavy pacnonaralpTt 3a nep-
BOW Tak, 4Tobbl ee He 6bino BUAHO,
n dukcupyoT nbsiM cnocobom, Ha-
NnpuUMep, 3MNOKCULHbLIM KneeM. 3pech
TaKke MoXHO oboiTuck 6e3 nevyaTHbIxX
nnart, CMOHTUPOBAB BCE 3NEeMEHThI Ha
nnare u3 n3onsLUoOHHOro Marepuana
HaBecHbIM cnNocoboMm.

HanaxwvBaHue ycTpoiicTBa CBOOUTCH &,

K ycTaHoBke TpebyemMbix 3Ha4YEeHUI To-
koB uhaukatoposB: HG1 — nop6opom
peauctopa R2, HG2, HG3 — peaucTtopa
R3. a HG4 — pe3uctopos R4—R6. Pe-

3uctopoMm R1 u koHpeHcartopom C1 yc- .

TaHaBNMBAIOT XenaemMylo CKOpPoOCTh ne-
PEKMOHEHVS.

Ha cnepylowumii ron KOHCTPYKLUIO
MOOEPHU3UNPYIOT, U3IMEHUB CXeMy
Nnoakni4YEeHUs nocnepgHero vHauka-
Topa Tak, 4Tobbl MeHsnuck uudpbl
gl e ]
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5o, MY3bIKAJIbHbI 3BOHOK

A. BECCAPAEOB, r. ApaoH, Pecnybnuka CesepHas OceTtusi

Y S T IR ERERERE B2 ]

Jins Tex, KTO NHTEePecyeTcsi KOHCTPYKUNSMMN MY3bIKalbHbIX 3BOH-

HOro ycTpo#crsa.

B koHCTPyKuum 3BOHKa (puc. 1) uc-
NONBb30BaH MY3bIKaNbLHbLIA CUHTE3ATOP
YMCB8-08. B o1/mumne oT NpocTenllero

| KOB, aBTOp 3TOM NyGnukaLmmn NpeAnaraeT ewe O/UH aapuant nogo6-

yNpasnsiowme BXOAbl MUKPOCXEMbI
DD2 (BuiBoAbl 13 v 6). Ha anemeHTax
C4, VD5, R10, R11 BbINONHEH UCTOYHUK

Mo ee OKOH4YaHUU HA BLIBOAE 1 MUKPO-
cxembl DD2 yCTaHaBnuvBaeTCs HU3KWIA
ypoBeHb. Tpanauctop VT2 3aKpblBaeT-
cs, a VI3 orkpuiBaetrcs. KoHgeHcatop
C6 HauuHaeT 3apsxXaTbCs Hepes pesunc-
Top R14 v oTkpbITHIA TpaHaucTop VT3.
KaK TOSIbKO HanpsXxeHne Ha BbiBoge 9
anemexTa DD1.3 yMeHbLLUTCA A0 NOPO-
ra nepexsiioueHns 3TOro 3JEMEHT],
TpaHaucTop VT4 3akpoeTtcs, pese omy-
CTUT, YCTPOUCTBO NEPENAET B AEXYp-
HbIN pexvm.

| TaHHOE MHOK YCTpouCTBO obGnapaet
' HekoTOpLIMU NpeumyllecTBamu. Bo-

nepsbiX, MENoAUs 3BY4UT MOJIHOCTBIO
[axe rnpuv KPaTtkoBPEMEHHOM HaXatuu
3BOHKOBOW KHOMku SB1. Bo-BTOpLIX,
B HEM NPEAYCMOTPEH aBTOMATUHECKUA
nepebop mMenoavi, T. €. C Kaxabim Mno-
CneaylLLM HAXaTUEM KHOMKU 3BY4UT
HOBas menoaus (BCEro ux BOCEMD).
B OeXypHOM pexume 3BOHOK He Mo-

| Tpebnser aHepruio.

Ha anementax DD1.1 v DD1.2 co-
6pansl GOPMUPOBATESIU UMMYJILCOB
BLICOKOrO YPOBHSI MO CXemam, Npuee-
[eHHbLIM B [2], COOTBETCTBEHHO AN 3a-
nycka v nepesofa menoavin. Anvresnb-
HoCTU POPMUPYEMBIX UMU UMNYJTILCOB
onpeaensioTca HoMuHanamu aetaneu
uHTerpupylowux uenen: R2C2 — ans
nepsoro ¢opmuposartens, R3C3 —
Ans eToporo. 3anyckaltcs GopmMupo-
BaTENV NPY NOCTYMIEHUU HA YCTPOWCT-
BO NUTAIOLLLErO HANPSAXEHUS.

B cBA3u C OCOBEHHOCTBLIO BHYT-
pPEeHHEro NOCTPOEHUA MUKPOCXEM Ce-
puu YMC, vmnyneCc nepesoaa meno-
AUU NONIXEH NOCTyNaTh ¢ HebobLon
3a1epXKO OTHOCUTENBLHO (pOoHTa
3anyckauiero umnynsca. Beinonxe-
Hue aToro ycnosus obecneuusBaer
uHTerpupyiowas uyenouka R1C1, no-
CTOSIHHAasA BPEMEHU KOTOPOW — OKOJO
20 mc.

Lienouku R4VD3R6 v REVD4R7 BblI-
nonHslOT ponk npeobpalosatenen
YPOBHS. UMMy NBChE C HUX MOCTYNAIOT Ha

Hue 1,5 B ang nuraHus MUKPOCXEMbt
DD2. KongeHcatop C4 AOCTaroqHO
6ONbLLUON EMKOCTU NMOAAEPXKUBAET HA-
NPAXEHWUE NUTAHUA MUKPOCXembl DD2
Mexay 3BOHKamu, uto obecneunBaet
nepeknioHeHne Menoavui nNpu ovepea-
HOM HaxaTum KHonku SB1. Ha TpaH3u-
cropax VT2, VT3 u anementax DD1.3,
DD1.4 cobpaH TaKk Ha3uiBaeMbli AETEK-
TOp UMNYNLCOB [3], ynpasnsowmn Ye-
pes KN4 Ha TpaHauctope VT4 anekT-
pomarHutHeiM pene K1.

Korna konaeHcatop C4 ucToqHuKa
3apsxeH, ycTponcTeo paboTaer Tak.
Mpu HaxaTvm kHonku SB1 HaunHaeT
3pyyaTb mesnoaus. MNepsblil Xe nono-
XUTEJSIbHbIA UMNYJNILC C BbIXOA3 MUK-
pocxemsl DD2 (BbiB. 1) OTKpbiBaeT
TpaHauctop VT2. B pesynbrate 3a-
KpbiBaeTcs TpaHauctop VT3, u ¢ pesu-
ctopa R13 uepes3 OTKpbIThI NEPEXOL
avoaa VD7 nocTynaeTr BbiCOKUIA ypo-
BeHb Ha BXoA anemeHTa DD1.3. Takon
Xe ypoBeHb DYyAET 1 Ha BLIXOAE 3ne-
menTa DD1.4. Konpencatop C6 Bpe-
ma3zagaioLien yenoqku R14C6 pasps-
xeH. Tpanauctop VT4 OTKpbIBAETCH,
cpabatbiBaer pene K1. KoHtakramu
K1.1 oHO 6n0KUpYEeT KOHTaKTbi 3BOH-
KOBOW KHOTKW.

Ecnn xe kongeHcatop C4 pasps-
XEH, TO MPWU HAXaTUN KHOTIKN TPaH3UC-
Top VT3 OKa3biBaeTCs 3aKpbiTbiM HA
BpeMs 3apAAKU KoHAeHcaTopa. 03To-
My cpa3sy cpabatuiBaeT pene, a nocne
3apsaaku C4 (~0,5 c) 3ByumT menoaus.
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Puc. 1
BapuaHTa, onucanHoro B [1], paspabo- nuTaxus, obecneunBaoWmMn Hanpsxe- Ceetoouon HL1 curnanusupyer

0 BKAKOHEHUU 3BoHKa, avoa VD10 3a-
wyaer TpaHauctop VT4 OT BLICOKO-
BOJILTHLIX BLIBPOCOB, CNOCOOHBLIX NO-
SBUTLCH Ha BLIBOAAX 0OMOTKY pene.

C ebiBOoga 1 mukpocxembl DD2 Ha-
npsxexue 34 noctynaet Ha ycunuresnb
MOLLIHOCTY, BbINOJIHEHHBIN HA TPaH3UC-
Tope VT1 1 HarpyXeHHbln Ha AUHaMU-
yeckyio ronoeky BA1 — u3 Hee v pa3pa-
ercs menoavs. Ouoa VD6, kak n VD4,
3aLMLLE@eT TPaH3UCTOP OT BLIOPOCOB
Ha roNIOBKE, HO YCTaHaB/MBaTb €ro He
obs3aresnibHo, TOCKOJIbKY WHAYKTUB-
HOCTb OBOMOTKU FONIOBKU HEBEJUKA.

Bce yanbl 3BOHKA, 3@ UCKMIOHEHVEM
mukpocxemsl DD2, nutalotcs crabunu-
3VPOBaHHBLIM  HAMPSAXEHWEM  OKOJIO
10 B OT CETEBOr0 UCTOYHUKA NMUTAHUSA,
COCTOSILLIEr0 U3 MOHWXAIWEro TpaHC-
¢dopmatopa T1, BbNPAMUTENBHOTO
mocta VD9, Crnaxvealouero KOHAEH-
catopa C5 n napameTpu4eckoro cra-
6unusatopa R15VD8.

BMECTO yKasaHHbIX Ha CXeme, A0-
NyCTUMO UCMOJIb30BaTh MUKDOCXEMBI
KP1561/1Mn14, K1761M2 (DD1), TpaH-
auctopbl KT815A—KT815I, KT817A—
KT817l (VT1), mobble TpaH3ucTopHl
3 cepur KT315, KT503, KT3102
(VT2—VT4), nmobble manomMouiHbe
KpemHuesble avoab cepuin K503,

KAs521, KAs522 (vbDi1—VvD7, VD10).
Crabunutpox A815 MOXHO 3ame-
HUTL Ha [815B. JuHamuueckas rono-
BKa — n06as LMPOKOMONOCHAs MOLL-
HoCTBIO 0,5—2 BT CO 3ByKOBOW KaTylll-
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KO CONMpPOTMBAEHNEM HE MeHee 8 Om.
Pene — P3CY nacnopt PC4.529.029-02
nmbo PC4.529.029-11, ksapueBsbii pe-
3oHartop ZQ1 — Ttuna PK-724A-17BY
nnn Apyrown, Hanpumep, OT HapyYHbIX
yacoB. TpaHchopmMmaTop McnNonb30BaH
OT KUTaNCKOW MarHuUTOSbl, €ro MoLL-
HOCTb 2 BT npu HanpsixeHuu Ha BTO-

puuHoii o6MoTke 13 B Ha xonoctom
xony.

Bce peranu, kpome TpaHchopmaro-
pa, nNpenoxpaHuTensi, cBeTogvoaa
N OVHaMUYECKOM rofIOBKW, CMOHTUPO-
BaHbl Ha nevarHol nnare (pwvc. 2) 3
OAHOCTOPOHHE $oNbLrMpoBaHHOro
CTEKNOTEKCTONMTa TonumHon 1,5 mMm.

PAANOMUKPODPOH

C. KAJIKOXHBIH, r. BopoHex

Mpepnaraembin pagnoMmMkpo¢oH
(puc. 1) cobpaH No knaccuyeckom
CXeMe reHeparopa C EMKOCTHbIM [e-
nutenemM B uenu obpartHoi CBR3W.
ONs ynpouteHns 31eKTPETHbIN MUKPO-
¢doH B1 BkO4EH HENOCPEOCTBEHHO
B LEenbL CMelleHus TpaHaucTtopa VT1,
4TO NO3BONUNO M36aBUTLCS OT MUKPO-
(OHHOIro yeunuTensi, pa3nenmTesnbHo-
ro KoHgeHcaTtopa wm Bapukana. Posnb
Bapwukana BhbINOSIHAET CaM reHeparop-

07 0,033 mx

HbI TpaH3ucTop VT1, paboyas Touka
KOTOPOro CMELLaeTcs Npu n3aMeHeHun
NPOBOANMOCTY 3MEKTPETHOIO MUKPO-
¢doHa B1. Paguyc pencrsus paamomMm-
kpodoHa gocrturaetr 70 m. [puem
npousBoamTcs Ha 6biToBon YKB HYM
NPUEMHVIK.

Mipyn HOMUHanax pe3ucTopoB
M KOHAEHCATOPOB, yKa3aHHbIX Ha
npuHyMnuansHown cxeme (puc. 1), pa-
aMoMukpodoH paboTaeT Ha YacToTe

Puc. 2

OHa paccuuTaHa Ha yCTaHOBKY pe3uvc-
TopoB MIJIT, koHpeHcaTtopos K50-35
(C4, C5), K73-17 (octanbHbie). Mnata
yCTaHOBfIEHa B KOPMyCE OT MNPOMbiILL-
JIEHHOTO 3/IEKTPOHHOIO 3BOHKA pa3me-
pamu 167x93x56 MmMm.

Mpwn ncnpaBHbix aetanax n 6e3o-
WMBGOYHOM MOHTaxXe HaNaxuBaHue
csoauTcs k noabopy peanctopa R11
AnsA nonyseHmns HanpsxeHus 1,5 B Ha
katooe auwona VD5. 3ty onepauuio
XenarenbHO NPOBECTU A0 YCTaHOBKU
Ha nnaty mMukpocxembl DD2 v KOH-
neHcatopa C4. Ecnv npu panbHen-
wewn npoBepke paboTb! 3BOHKA MeSo-
OUN HE NEepekKioyalTCa U 3BY4YUT
NUWb OOHa M3 HUX, criegyeT yCTaHo-
BUTb peauctop R1 ¢ HECKONbKO 60Mb-
WwuM conpotusneHneM. Bo3MoOxXHO,
noHapobutcs Takxe nopobpatb pe-
3ucTtop R14 ¢ 60nblLMM conpoTusne-
HUEM B Crlydae BBbIKMIOYEHUS pene Bo
BpEMS Nay3 B 3By4YaHUM HEKOTOPbIX
Menoamm.
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— M.: Pagvio 1 cBsa3b, 1996, c. 146, 147.

87,9 Mly. YacTtoty ycTaHasnusawT
PacCTSXEHUEM WUNN CXaTUEM BUTKOB
katywku L1. CBR3b C aHTeHHOW
TpaHcdopmaTopHasa. AHTeHHa WAT
KOHCTPYKTUBHO BbINOSIHEHA BMECTE
C KOHTEMNHEPOM ANS 3NEMEHTOB NuTa-
HUR, 4TO yBenuyumBaeT ee adhdekTms-
HOCTL. [ns Toro 4tobbl Manoe BHyT-
peHHEee COoNpOoTUBMIEHUE UCTOYHUKA
nuTaHms He WwyHTuposano koneba-
TEeNbHbLIN KOHTYP, B uenb NuTaHus
BknoyeH apoccens L3. lMeuaTtHasn
nnata (pmc. 2) BbINOMHEHA U3 AOBY-
CTOPOHHE DOSILIMPOBAHHOIO CTEKNO-
TekcTonurta TonuimHon 1,5 mm, ¢ aBy-
CTOPOHHUM pa3MeuieHNEM KOMIMo-
HeHToB (puc. 3). BmecTto nepexoa-
HbIX OTBEPCTUI Ha TOpuax niartbl Tpe-
yronbHbiM Haadunem caenaHbl PUCKu
(Ha puc. 2 yka3aHbl CTpesikamu), 4To-
Obl YNOXUTb TOHKUIA JIYXEHLIM NPO-
BOA, COEOMHSAIOWMIA NevyaTHbie MNpo-
BOAHVIKW.

B npeanaraemMoM yCTPOWCTBE Xe-
natenbHO MCNOMNbL30BaTb KOHAEHCa-
Topbl C3, C4, C5 ¢ manbim TKE . Bro-

KMPOBOYHbLIE KOHAEeHcaTopbl C1,
C2 — kepamuyeckme, noboro tTuna.
Karywka L1 — 6eckapkacHas. OHa

HamoTaHa nposogom M3B-2 0,3 Ha
onpaBke (B Ka4yeCcTBE ONpasBku UC-
nonb3oBancs BUHT M2,5) n coaepxurt
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Puc. 5

8 BuTkOB. KaTyuwka L2 HamaTbiBaeTcs
nosepx L1 1 coaepxvt 2 BATKA TOrO
xe npoeoga. [poccenb L3 — rovo-

Konreinep s
37IEMEHTOB IIHTAHHA

Puc. 3
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Puc. 4 Pwuc. 4,a
JH3NeKTPUK

KT316 ¢ noGbim GyKBEHHBIM UHAEK-
com. MukpocgoH BM1 npumeHeH Tuna
MK3-369 unu aHanorn4Hblii UMNOPT-
HbIA (OT 4yBCTBUTENILHOCTU MWKPO-
¢oHa 3aBUCWUT AeBMaLUA HacTOTHl
curHana). Peancropbl R1...R3 — t1na
MNT-0,125. Ux BbIBOAbI YAaN€Hbl,
TOpLUbI 3a4nLeHbl Haadunem n obny-
XEHbl ANA NpunavBaHus K nnate. Bul-
knouatenb nuraHua SB1 — manora-
6apUTHbLIN ABUXKOBBLIN. ICTOUHWUK M-
tanus G1—G3 — Tpu anemenTa AG13
(NPUMEHSAITCA B Na3epHbIX yka3kax)
Ha Hanpsxenue 1,5 B. KoHteiHep
ONA 3NEMEHTOB NMUTAHWUA BbIMNOJIHEH
W3 MONOCKW XECTU LMpUHON 6 MM
v Tonwmuoin 0,2...0,3 MM (puc. 4).
Jetanu kOHTENHEPA YKPENNAITCA Ha
neyaTHO nnaTte MeToaoM nawmku Ha
COOTBETCTBYIOLLMX KOHTAKTHbHIX MNO-
wapkax (puc. 5).

BCA KOHCTPYKUMA MOHTUPYETCH
B KOPMyC LWIWHAPWHECKOrO Mapke-
pa. B ero kpbillke BbHICBEPNNBAETCA
oTBEPCTME ANaMeTpoM 2 MM Hanpo-

MepHb1i MPOBOA AMaM. 1MM

Boit, Hanpumep, tyuna AM-0,1. Ero
MHAYKTUBHOCTb HEKPUTWYHA. TpaH3un-
cTop VT1 MOXHO 3aMeHunTb Ha KT368,

C YUTATENU NPEANATAIOT

=

A. MNOTPEBWNY, r. Coun

3T1ot npubop (CM. PUCYHOK) NO3-
BONSIET OLEHNBATb TOK YTEYKWN OKCUA-
HbIX KOHAEHCATOPOB NO APKOCTU CBE-
Toamopa. 3to ObiBaer HeoGx0aMMO
npy 3aMeHe KOHEeHCaTopoB B pa-
anoannapartype.
MposepsemMblii KOHOEeHCaTop C COo-
6N0aEeHNEM MOMSPHOCTU NOAKIOHAIOT
krHeagam X1 n X2. Ecnv ToK yTeuky maJi,
NO OKOH4aHWM 3apsAaky (He Gonee 1 MUH)
ceetoamon HL1 nepectaeT CBETUTLCA.
MNepemenHbiM peancTopoM R3 yc-
TaHaBNMBAIOT MOPOroBbLIN TOK yTeu-
KW, NpU KOTOPOM CBETOAMOA racHet
(Iw ey = 6 MKA). MpepenbHo paonyc-
TUMbIIA TOK yTe4kN GONbLIMHCTBA OK-

NPOBHUK OKCUAHDbIX
KOHOEHCATOPOB

cuaHbiX KoHpeHcaTopos cepwii K50
MoxHO rpy6o noacumrate no ¢op-

X1
N
+
C)(—E——“
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A
7) ml -
AN13076

% 24
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TMB MukpodoHa. B kopnyce Mapkepa
BLINWNMBAETCA Na3 NoJ, BLIKNO4ATENb
NUTaHUA. ]

mynel . < 0,05CU,, roel, ., — A0~
NYCTUMbBIN TOK YTEYKM, MKI{; T o
MUHaNbHasi EMKOCTb KOHAEHCaTOopa,
Mk®; U, — HOMUHANbHOE Hanpsixe-
HMEe KoHAEeHcaTopa.

Jns npoBepkN KOHOEHCAaTtopoB
C HOMMWHAJIbHbIM HanpsxXeHuem
menee 10 B cnepyetr nurtatb npu-
6op or 6Gonee HN3KOBOJIbTHOIO UC-
TOYHMKA.

CnepnyeT y4eCTb, HTO "nexansie”
KoHpgeHcaTopbl cnocobHbl BOCCTA-
HaBnuBaTb BbLICOKOE CONPOTUBNE-
HME W30NALMU NOCNE HEeKOTOpOW
"rpenvpoBku™. Moatomy ans Gonee
06bEKTUBHOWM OLLEHKU Ka4eCTBa KOH-
LeHcaTopa nepep npPoBEpPKOW €ro
cnepyet otdopMoBaATE — NOAKMO-
YUTb HA HECKOMIbKO 4acoB K GnOKy
NUTaHUsA, MNOCTENeHHO B TEeHeHue
nepBbix 10 MMH NOBLILIAA HANpPAXe-
HMUE Ha HEM OT HECKOJIbKUX BONbT A0
HOMMHaAnNbHOro. fpoBepky yTe4ku
cneayeTt NpoBECTU NOCne ero pas-
pAOKM HEpPe3 pe3ncTop COMpPOTUB-
nenvem 20...51 Om B Te4eHNE He-
CKOJNIbKUX MUHYT. | |
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3HTY3UACTHI S

B mae 1997 r. npu LienTpansHom paauoxkny-
6e PO umenu 3. T. KpeHkens 6bina co3naHa
Mocxoeckaa SSTV-cekums (MSSTVS). Ona
obbeauHsieT paavoniobutenen Poccum v apy-
rvx cTpaH CHI, untepecytowmxcs SSTV, a Tak-
xe undposbiMU BUAaMU cesan. INo cocTosHUo
Ha mapT 2001 r. 8 MSSTVS 3apeructpuposa-
nuck 83 kopoTkoBOHOBUKA Poccuu, YKpauHbl,
Benopyccum 1 Y3bekucTana.

OcCHOBHBIE 330341 CEKLMN — OKa3aHue
MHGPOPMALIMOHHOM U TEXHUYECKOM nog-
DEPXKM 3HTY3MacTam HOBbIX BUOOB mobu-
TENbCKON PagnoCesian v NPOBEOEHVE Pa3-
JVHHBIX MEPONPUATUNM, HANPaBNEHHbIX Ha
NpUBNEYEHNE KOPOTKOBOMHOBUKOB K 3TUM
BUA3AM PaAVOCBA3U (COPEBHOBAHWA, KOH-
depeHummn, BblAa4a UNIOMOB 1 T. 1.)

MSSTVS kaxawii rog NposoavT Asa
tecta: B anpene (SSTV) u pekabpe
(SSTV u PSK). NnaHupyeTca Takxe npo-
BOAUTL B ¢espane oraenbHbii PSK
CONTEST. Kaxablii Mecsily cexuus Bbiny-

L5

w3

QreeTcTrBBHHBIN pepakTop Crenaroe 6. I™.
(RU3AX)

Ten. 207-68-89

E-mail: kw-ukw@paguo.ru
connsct@paguo.ru

¢ YKB — yro HoBOIro?
o CopeBHOBaHUS U AUIUioME o

¢ KoMMyTaTop v aHTeHHbI ycuwmTesnb ana puanasoxos 144 n 430 My

a DSPFiIL

* ONMTUManbHbIA YIon U3TYyHeHUs U PacNPOCTPAHEHHbIE aHTEeHHb!

® HTepHeT: Ha NMyTV K POXAESHWIO

STV

cKkaer uHGOPMaLUUOHHbIE MaTepuans.
Ewe v ewe ogvH ucTouHuk uHpopma-
yum — cant MSSTVS "SSTV-ocrposok™
<http://hamradio.vitebsk.net/sstv/sstv.
htm>. Ero sener Hukonaii Cyxopykos
(EU6TV). Cekuus NpOBOOUT HECKONLKO
"Kpyrrnbix CTONOB™:

— Kaxzoe sockpeceHbe ¢ 10 MSK Ha
vactore 14235 ky (senywmii UA3AJT);

— Kaxayio cpeny ¢ 22 MSK Ha wacTo-
Te 3733 ky (seayumin UAAFFQ);

— Kaxayio cyb6ory ¢ 11.00 MSK nHa
sactore 7042 k' (senywmin RA3BB);

— Kaxablit oeHb ¢ 22 MSK Ha yacTtorte
28710 kI'y (Beaywmin RASAHQ).

KoHTakTHbie aapeca 3NeKTPOHHON
noutel MSSTVS <crerf@cityline.ru>.
B none nucema "Tema” HEo6X0AMMO yKa-
3atb "MSSTVS".

Esrenmii Cyxosepxos (UA3AJT),
npesungeHt MSSTVS

-

o
e

AxTHB Cexyumn roToBMTCA K O4epefHoMy 3acenanmio (cnesa Hanpaso): Bnagwmup lony6Ges
(RV3ADV), Anexcanap Bonrapmroa (RA3AHQ), Amurpwii Bepurun (RA3SDGG) m Esrenii Cyxosep-
xoB (UA3AJT).

Aunnom MSSTVS

HY106bl nonyunTe aunnoMm MSSTVS, He-
obxoauMo Habparte 75 OYKOB 3a CBA3U CO
craHumsimu ctpad CHIL B 3aker ngyr QSO,
nposegeHHbie SSTV Ha mo6oM paauonobu-
TENMbCKOM AManasoHe HauwvHas ¢ 1 Mmapra
1998 r. Cesian ¢ uneHammu MSSTVS gaiot no
3 ouka, a c ocTanbHbiMU paguomoburens-
MU — 1o 1 ouky. lNpu BLINOAHEHUN YCNOBUA
avnnoma Bo BpeMa SSTV copeBHOBaHWiA,
opraHnsoBaHHblx LIPK P® unn MSSTVS,
pocraro4Ho Habparte 30 oukoB. 3aseky CO-
CTaBfAIOT B BUAE BbINVCKM U3 annaparHoro
XypHana n 3aBepsioT B MECTHOM Paavonio-
6uTenbCckon opraHv3aumm UM y gByx Ko-
POTKOBOMHOBUKOB. K 3asieke npunaraior

Macxonrxgn SSTV coxgrn

RUSSIAN 'SSTV- AWARD

AHTAQAR

Har)]amq’erca

3a ycrauosneHme SSTV cesapi

.
&
4
&
&
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14

C

KBUTaAHUMIO (Ui ee konuio) o6 onnare gun-
noma (100 py6.). Covickarenu u3 gansHero
3apybexbs npuknaneBaioT k 3asske 10 IRC.
Ecnu ycrnoBus gunsioma BbiNOMHEHbL! B CO-
PEBHOBaHUAX, TO OMNaTa CHUXAETCA B ABa
pasa (50 py6. unm 5 IRC cooTBETCTBEHHO).
Onnary gunsiioMa v 3asiBKy HanpaensioT CB-
KpeTaplo cekuuum no agpecy: 140002,
Mockosckas 06n. r. Jliwbepupl, yn. Hosas,
10-48, Bepuruvy Omutpuio AHgpeesudy
(RA3DGG). [ ]
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YKB — 4TO HOBOTIo?

Buxkrop AHOAPOCOB (RA3DQ)
WSJT — HOBbIY BUJ1 CBA3U

HagepHsika Te u3 Bac, KTO NoJb3yeTcst
DX knacrepamum, obpaliany BHUMaHne Ha
abbpesmarypy WSJT, koTopasi Bpemsi OT
BpEMEHM NOSIBASETCH B MHdpOpMaLmmn, oT-
HOcsILencs K awanasoHam 50 v 144 M,
Tak Ha3bLIBAETCS KOMMLIOTEPHAA NPOrpam-
ma (Weak Signal communications by
K1JT — nporpamma ansi CBA3u npu ma-
JbiX YPOBHSIX CUrHAJIOB, HanucaHHas
K1JT), koTtopasi peann3yeT Buj CBsi3u, Nno-
nyuvBWMn Haseanve FSK441. 31o umd-
POBOW BUL, CBA3WN C HaCTOTHOM MaHunyJsi-
umen (HeTbLPEXTOHOBBLIV COBUI MO HacToTe
co ckopocTeio 441 6op), obecnequsaio-
WM CKOPOCTL nepegayqn AaHHbix 147
3HaKOB B CeKyHay vnu, nepexoas K npu-
BbiHHBIM TenerpadHbiM NPUIIOXKEHUsM,
8820 3HakoB B MUHYTY. XopoLuas addek-
TUBHOCTb MPU ManbiX YPOBHSIX MOSIE3HOro
curHana, CpaBHUMOrO C YPOBHEM LLYM3,
1 BLICOKas MN/IOTHOCTb AAHHBIX B €AVHULIE
BpPEMEHM NO3BOJISIIOT NPOBOONTL METEOP-
HblE CBSA3W NPU BPEMEHU OTPAXEHUS Me-
Hee OHON CEKYHIbI, UHBIMU CJIOBaMW, pa-
6oTarh Ha OAHMX "NUHrax".

Bynyuv SpbiM NPOTUBHUKOM LWGPO-
BbIX BUOOB CBSI3U, i TEM HE MEHee pe-
wun nonpoboBarb NPOBECTU Psif, CBS-
3ei ¢ ucnons3osavveM WSJT. “Ckavarb”
VHCTaNIALMOHHLIM NAakeT MOXHO C can-
Ta <http://pulsar.princeton.edu/
~joe/K1JT>. Ero obrem — 0OKONO
5 M6. Tpe6oeaHusi nporpammb: OC
Win-95/Win 98 (SE, ME) n Windows
NT/2000 (6e3 BO3MOXHOCTU yrnpassie-
HUS NEepeK/IYEeHneM Npuem — nepena-
ya COM-nopTtom komnbiotepa), LMY
Pentium-75 v Boilwe, 24 M6 O3Y (xors
y MeHss nporpamma paborana nop
Windows 95 Bcero ¢ 16 M6 namsitn),
40 M6 ceobogHOro Mecrta Ha XeCTKOM
LUCKE M 3ByKOBasi kapra.

Mopknioyaerca KOMNbloTep K TpaH-
cuBepy Tak Xe, kak v npu pabore SSTV,
PSK31, MSDSP u 1. n. Bbixozn 3BYKOBOM
KapTh! COEOUHSIETCA KOAKCUasibHbiM Ka-
6eneM C HU3KOYACTOTHbLIM BXOOOM
TpaHCcUBEpPa, a NIMHENHbIN BXOA KapTbl —
C HU3KOYaCTOTHLIM BLIXOLOM TpaHCUBE-

Setp Mode Linp

Faid T Wah @ Rt OF

I

pa. Liens kntoyeraHusi cobupaloT Ha oa-
HOM TPaH3MCTOPE, KOTOPLIM YNPaBnsitoT
curHanom ¢ COM-nopra. Konnektop-
Has uenb TpPaH3ucTopa KOMMYyTUPYeT
Bxog PTT rpaHcueepa.

Mpuem 1 nepegaya OCYLLECTBNAIOT-
CSl HA OOHON 1 TOW Xe 4acToTe B pexu-
me USB. Xors ecnv 06a KOppecrnoH-
NeHTa [oroBOpsiTCA ncnonb3oarb LSB,
TO HUKAKOW NPUHLUMNUANBHON pasHuLibl
He Byger. YpoBeHb CurHana O 3ByKOBOM
Kapre OomkeH 6biTb Takum, HTobb He
6b110 “Nepekaykm” No YpoBHIO 1 HTO6LI
TpaHcueep Npu atom Boigaean 100 %
MoLiHocTU. B ckepax OBbIMHO MCNOJIb-
3yloT 30-CekyHOHbIN Nepuon nNpuem —
nepenaqa. Heobxoovmo 3apaHee [noro-
BOPUTLCSI C KOPPECTOHAEHTOM, KTO pa-
6oraer Ha nepepnayy nepebie 30 cekyHa,
a kTo — cneanymowpre. Kak n BPSK, WSJT
O4eHb KPUTUHEH K TOHHOCTU YCTaHOBKM
yacrtoTtel. B Moem crydae paccrpovika
6ornee 4em Ha 200 Ny npvBOAMNA K NON-
HoV norepe WHPOPMATUBHOCTU OEKO-
ovpyemMblx 6ypcTtoB — BMECTO Mnones-
HOM MHpOpMaLMK Ha 3KpaH BbIBOOWUIICSH
KOMMBIOTEPHLIN MYCOP.

MNonyyaemblt Yepe3 MeTeopHble OT-
paxeHns  CurHas KoppecrnoHaeHTa
VMEEeT XapakTepHbiii BMGpUpyoLmii po-
KOT, 4TO He MNO3BOJISeT ero cnyrarb
C CUrHaJIOM NMOMEX UKW OPYruMn CurHa-
namu. [lekogmpoBaHve BCcero nepnoga
npyema HayvHaercs cpasdy Xe nocne
nepexona B pexum nepepaqu. B npo-
ueccopHom Pentium —150 nekoouposa-
Hue 3aHumano 5...6 c. Ecnu nporpamma
obHapyxuT noxoxve Ha WSJT curHans,
TO OHU ByayT BHIBEAEHB! HAa 9KpaH B ain-
dasuTHO-UMIPOBOM Buae. Ecnn nose-
3eT C ygadHuim BypcTtom, TO pobpas
Tperb 3KpaHa OKHa NMPUJIOXKEHMA 3anoJi-
HSAETCH NPaBu/IbHO AEeKOOAVPOBAHHOMN
nHpopmaumen. Bor, K nNpumepy, Kak
nporpamMma nekoguvpoBana B Hallem
ckepge O6ypcCT, NONY4YEHHbI OT MEHH
DD3SP (npooomxutensHocTb He 60Jib-
we CcekyHgbl, rpoMmKocTblo  S7):
“..@DD3SP RA3DQ 27 27 DD3SP
RA3DQ 27 27 RA3DQ 27 27 DD3SP
MA3DQ 2& 17 KD#...". Heckonbko pas3s
nporpamMmma npasu’ib-
HO  Oekoguposana
6ypCTbl, Ha KOTOpbIE
s B Wymax He obpa-
TUN BHUMaHUWA. 3TO
npou3BO4UIO  BNe-
YyartneHue. Benob
B TPaauLMOHHOM MS
HSCW (Meteor

110400 18.8 740 20 28 <180

0 THX QN0 TIX Q30 TWX QSO THX Q80 TWX 08

Scattered High
Speed CW) aTu oTpa-
»eHusi 6binn 66l No-
TepsiHbl.

B TeueHue KOHUa
aBrycra v nepeowm no-

Sesd”  Sigelombis [ 1APNedf30 WEmC | JIOBMHBI  CEHTAGPS,
IWBWN K1 JT ¢ ncnosib3ys TOJIbKO
=0 W— fVaWN 27 K1 JT 2727 € ICOM-746 n 16-ane-
P —%ﬂwh RZ7 < MEHTHYIO aHTEHHY

<

FOFT, MHe ypanochb

73 ¢

npoBecTun nNATb Noa-

QRIIT ¢
roise 08 |

| Wakd 652 $12 DFe150 SckilD

TBEpXOEHHbIX QSO
(0Z, DL v SM, QRB

1600...1800 kM) Hepe3 pepokue cnopa-
[MHecKue MeTeopsl, T. €. koraa He 6uino
Kakux-nmbo CyLLECTBEHHbIX METEOPHbIX
noTokoB. MpouUeHT yaauyHbiX CKenoB Cco-
craeun 50 %. 3710 NO3BONSIET, HA MOW
B3rNAO, cpenarb BbiBog, 4To WSJT,
no kpanHen mepe, Ha 50—75 % 6onee
addpekTmeeH, yem MS HSCW.

B 3aknyeHune XOo4eTcs OTMETUTh,
yro WSJT Ha camom pene He npocro
nporpamma. 310 NPOEKT B AallbHenLIem
06beaVHUT LIENbI KOMMNNEKC airopuT-
MOB A5 nepena4qun, nonydeHusi n obpa-
60Tkn cnabbiXx CUrHaNOB B XapakKTepHbIX
nna YKB ycnoBusix (YPOBEHb LLYMOB HU-
Xe YpOoBHSi curHana). B Gnuxaviee
BpeMsi NJIaHNPYETCS OONONHEHNE MpPo-
rpaMmmbl  TpPaouUMOHHBIM MS HSCW
1 cneuunansHLIM NpUNoXeHnem s pa-
60Tbl C OTPaXEHMEM OT JIYHHOW NOBEPX-
Hoctu (EME). 310 npunoxeHune (no nH-
¢dopmaumm K1JT) nossonut nposoavtb
CBSi3M Ha guanasoHe 144 MIy yepes
JlyHy Npu MOLLHOCTW nepenarinka Bce-
ro 100 Br.

CE30H Es NPOXOXAEHUSA
HA OUANA3OHE 144 MI'y,

Ons nioburenen ganbHUX CBSI3elr Ha
YKB nero — ocobbiii nepnom, BpeEMEHWN.
MocToaHHOE NpuUCYTCTBME Ha Amanaso-
He 144 Mlu, HabniogeHws Ha ananaso-
He 50 Mlu, KOHTPONb panbHero npo-
xoxgeHus BeujarenbHuix FM craHuun
nuanasoHoB 66...73 u 80...110 My,
cTann ero HeoTbeMNEMbIMM aTpubyTa-
MU OAS MHOrux paguonburenen.
B aTOoM rogy wvx OXupaHusi onpaepa-
nucek. Ceson E. 2001 ropa B eBponeu-
ckom wacTu Poccum 3anoMHuICs Tpemst
cnyHasiMy NpOXOXAEHUs1 Ha AuanasoHe
144 MI'y,.

23 vionsa (16.04...17.10 UTC). Ca-
MBI KOPOTKUI 3M130[, KOTOPLIN OTNK-
yasica KpamHel HeyCTOWYUBOCTLIO
1 60NBbLWMMY NOTEPAMU MPU OTPaXeHUU
Ha awanasoHe 144 Mly. CurHans DX
cTaHumii peako npoxoaunu ¢ 60nbwmM
YpOBHEM curHana. MHorve n3 Hux npu-
XOOMIocChb Mo UHGpOpPMaUMN yHaCcTHUKOB
6ykBanbHO "Bbickpebarb” u3 nopn wy-
moB. Ob6nako E, cnosi BO3HUKIO OpUeH-
TUPOBOYHO Hag, 0ro-3anagHow 4acTblo
YkpauHsl. MoToM OHO ABMHYJIOCH B CBOM
TPaauUMOHHBIN NyTb, HAa 3anag Eeponsi.
AOnuTenbHOCTL Crnopagvka Ha ro-3a-
nape MockoBckown obnacrm (RK3AF — 7
QSO c LZ,YO; RABAQ —9 QSO c LZ, YO,
YU) 6bina 15...18 mMuH, B TysibCKOR
(RW3PF — 29 QSO c HA, SPYU,9A)
n Mensenckon obnacrax (RA4FDT QSO
c HA, YO, YU) — 35 MuH, B BOopoHeXckon
(RX3QFM un RA3QTT o6a no 25 QSO ¢
YU, YO, SP, HA, OE, DL, 9A), Bonrorpag-
ckon (UA4AP1) n PocroBckoi obnacrsix
(UABMA) — uyTb BonbLue Haca.

2 viona (15.58...16.50 UTC). Ca-
MBI MOLUHbIN 1 MPOAOIIXUTENbHBIN
cnopaavk ce3oHa. fNpumepHo B O0gHO
u 10 Xe Bpemsi o6pa3oBanoce aea E;
obniaka: nepeoe — Hag I0XXHOW 4acTbio
Monbwu — cesBepHOW 4YacTblo BeHr-
puun, a BTOpOE — Haja CeBepHOU Hac-
Tbl0 UTanun. Camoe npumeyarenbHoe,
4YTO B BSTUX pPEernoHax AauanasoH
144 MlNy 6bin1 NyCT, B TO BpeMs Kak
COTHW €BPOMNENCKUX CTaHuuin MNpoBO-
OUNKY Yepes3 OTpaXeHne OT MOHU3UPO-
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l BaHHOIO CNOA CBA3W HA PacCTOAHUSA
cBbile 2000 kM.

B 15.58 gmnanazon 144 MIy cnoBHO
"B30pBancs” OT CUrHANOB COTEH €BpPO-
Nenckmux ctaHuyin. B 0CHOBHOM cTaHumun
n3 DL, OK, OE npoxogunu Ha 59 c or-
POMHbLIMK "NnKocamu”. Poccuinckme pa-
anomobutenu Bce CBOU CBR3WN YCTaHO-
BUNU Yepes nepeoe, bnnxaniuee obna-
KO. MpuyeM, ecnm NPoBECTU NPAMYIO NN-
w0 oT QTH cTtanuum yepes reorpadu-
4ecKoe MecTononoxenue obnaka NoHu-
3aUMn, MOXHO MOHATb, YTO YEM K0XHee
Haxoounacbh cTaHuma, Tem ¢ bonee ce-
BEPHBLIMU KOPPECNOHAEHTaMU OHA MOT-
na paboratb. BOT TONbKO HEKOTOPLIE N3
peaynbratoB: RKBAF — 40 QSO ¢ DL,
OK, OE (ODX ¢ DLOHEU 2106 km);
RA3DQ — 47 QSO c DL, OK, OE, SP, F
(ODX ¢ F5JNX — 2243 km); RX3QFM —
86 QSO c DL, PA, ON (ODX ¢ ON4LN —
2331 km). Takxe NpoBenu psg MHTepec-
HbiX paguoces3einn RA3SQJIX, UA3AMY,
RA3LW, RV3IG, RW3WR, RU3GX. A cnbi-
Lwiasn, 4To B 3TOT crnopaauk buin psig cny-

NO34PABJISAEM!
RW3TJ — MCMK

Mo pesynbraram BbiCTYNNEHUIA B MEX-
JLlyHApO[HbIX COPEBHOBaHUAX MO pajuvo-
CBfA3W Ha KOpPOTkux BonHax Onery NeaHo-
Buyy Apxunosy (RW3TJ) npuceoeHo 3Ba-
HMEe MacTepa crnopta MeXAyHapOOHOro
knacca. OH OTNUYHBIN KOHTECTMER U, He-
COMHEHHO, ero 3acnyxwn. Nosgpasnss

-

o

RW3TJ ¢ 3ton KB Harpazon, pepakuvs
xoTena 6bl 0cob0 OTMETUTL ero BKnaj,
B pa3suTUe B CTpaHe nobutenbckon pa-
[MNOCBSI3N Ha YNbTPAKOPOTKUX BOJNHAX.
Ceoumu nybnmkaumsMu B XypHane, pa-
6oroin Ha nocty npepcepatens YKB ko-
mutera CPP OH BO MHOIOM cnocobcTBO-
BaN BO3pOXAeHWIO nHTepeca k YKB cBR3n
B cepeauHe 90-x ronos. UMeHHo Npu No-
MOLUM ero pepakumm XypHana "Paguo”
YOAnochb He NPOCTO BOCKPECUTD, a BbiBE-
CTU Ha BbICOKUI YPOBEHb MEXAYyHapOoL-
HbIE€ COPEBHOBAHMA MO PajMOCBR3N Ha
YKB "Tloneson gexHb” Ha Npu3bl XypHana
"Paguo”. ]

4aes, Korga poccuickue paguoniobute-
nv, ucnonbaywuwmve mMobunbhHble FM
cravuwm, cmornu npoeectn QSO ¢ DL,
OK. K coxanenuio, HeT pakTnyeckux
OaHHbIX, 4TOObLI NPUBECTU UX B OAHHOM
marepuane. Hytb nozgHee, okono 16.40,
E. o6nako caBUHYNOCh Ha ceBep, YTO aa-
N0 BO3MOXHOCTb NopaboTtatb 6onee ce-
BEpPHbIM CcTaHuumaMm. Heponro, Bcero
10...15 muH, RUTAA, RX1AS, RW1AY/1
paboTtanu c HA, YO, LZ, YU, S5, 9A.

27 viions (16.20...19.00 UTC). Ca-
Mblli NO3O0HUK U3 CcNOpPaguKkoB neTa
2001 roga, HecMOTpA Ha Bonbluyio 06-
LYyI0 NPOAOMKUTENBHOCTb, OTNUYancs
BPEMEHHON “OUCKPETHOCTbIO™ BO3HWUK-
HoBenus E, obnacrenr. NpoxoxaeHue Ha
144 MINy BO3HMKano BykBanbHO Ha eau-
HULbI MUHYT, NOTOM NpoONagano, u cne-
oywouias nopums OykBanbHO "BbILEXWU-
Banacb” Yepes HECKOJIbKO JEeCATKOB MU-
HyT. Mpu obuwein pnutenbHocTn E; B oBa
c NONOBUHOW 4aca, HanpuMmep, B Mock-
Be, 00Lan NPoOOIKUTENBHOCTbL CyLie-
CTBOBaHUSA MNPOXOXAEHUS He NpeBbICU-

na v 20 MuH. Peaynbtathl cnenyowme:
RK3AF — 19 QSO c HA, DL, OE, HB9
(ODX ¢ HBOFAP — 2219 km); RA3DQ —
36 QSO c DL, OK, OE, PA, F (ODX ¢
F4AZF — 2221 km); UA3DJG — okono
25 QSO c DL, OK, OE, HB9, F (ODX c
HBYOFAP — 2266 km); RX3QFM — 109
QSO c DL, PA, ON, OK, SM, OH, G (ODX
c G4SWX — 2531 km!). Takxe paboTanu
RN3QR, UA3EEN, RZ3AF. WHTepeceH
cnyyan ¢ RUBACE, koTopbiii nposen 2
QSO c DL, ncnonb3ys Tpaucuseep ¢ Bbl-
XOL4HOW MOLUHOCTLIO Bcero 1,5 earTta
n npoctyio antensy 9 EL FOFT (ODX
1929 km ¢ DL5SMAE).

K coxanenuio, He 6bino 3adpukcmnpo-
BaHO HW OOHOro cnyyas E. B 10XXHOM Ha-
npaesnenun — or Ykpauvub, CeBepHbI
Kaekas, {Or u HYepHomopckoe nobepe-
Xbe Poccun, 3akaekasbe. HO BO3MOX-
HaA NpUYUHaA —HEeOoCTaTo4Has aKTUB-
HOCTb Ha auanasoxe 144 Mly pagvo-
nobutenen n3 3TUX PamoHoB, OTCYTCT-
BME MasikOB U T. N. o

JINTE PAONOJIOBUTENEN
YKPAWUHDbI — 10 JIET

B pexkabpe coctoutcs iobuneiHoe 3ace-
npanve Coserta Jlurn paguonioburenei Ykpa-
vHbl (JIPY — UARL), koTopas Obina co3gana
21 pexabps 1991 r. Ee yupeavrensmm 6biin
o6beavHenus pagnoniodureneil BocbMm 06-
nacten Ykpanbl U 1 Kuesa, a Takke accoLu-
aums paguonioburenen "Coio3-HepHobbinb".
MepsbiM NpeanaeHTom Jlurm nabpanu Huko-
naa loctporo (UTSUT). B kowue 1992 - 6biim
3apPErvcTPUPOBaHbl B MECTHBIX OpraHax Bna-
CTU MepBbIe CTPYKTYpHbIE NoapasneneHust
JIPY: XapbkoBckoe obnacTtHoe otaeneHve
1 pervoHaUbHoe oTenenme . Kpamaropeka.
Co BpemeHeMm Takue otaenexnss Bbm co-
3/aHbl BO BCEX 8 AMUHUCTPATUBHO-TEPPUTO-
puyaUbHbIX 0BpazoBaHusX YkpanHbl. Boero nx
(oBnacTHbIX 1 pervoHasbHbLIX € NpasamMn 06~
NacTHOro) yxe 38. KonnextueHbIMW YieHaMmn
JIPY aBnsiioTes Takke 7 HedhopMasibHbiX 06b-
eavHernn (knybos) paguoniobureneit.

B anpene 1994 r. JIPY nepsoi u3 Hauu-
OHANBHBLIX PaaMONIOBUTENLCKUX OpPrannaa-
umii ctpad CHIC ctana nonHonpaeHbIM Yne-
HoM IARU. C koHua 1996 1. n no HacTosiLee
Bpemsi JIPY Bosrmaenser Uropb 3enbavH
(URSLCV).

YnewcTeo B JIPY vHavBuaoyanbHoe — ue-
pe3 CTPYKTypHble nogpasgeneHus. B Ha-
cTosiLLEee BpeMs B HUX OKONo 2500 4neHoB.
3710 4yt Gonblue 20 % oT obuwiero ymucna
VHOMBUAYANbHBIX OBUTENbCKUX paavo-
CTaHLMIA B CTPaHe, 4TO ABNRETCA HOPMaSTb-
HbIM CPEAHECTATUCTUNECKMM MoKasatenem
IV HALMOHANBHBLIX PaauorHoBUTENbCKUX
opraHn3aumin 1-ro pariona IARU. Exeroa-
HblA B3HOC 4wneHa JIPY, nepeuvcnsiembin
B LLTaB-KBApPTUPY, IKBUBASIEHTEH OBYM [0N-
napam CUJA. Ero xe pa3mMep Ha MecTax, kak
NpaBuno, BbilLIE U YCTAHBB/IMBAETCS B KaX-
LOM MogpasfieNneHun CamMOCTORTESIbHO.
OT yrnaTthl YNEHCKMX B3HOCOB 0CBOBOXAE-
Hbl LUKONbHUKK, yqacTHuku Benukoir Oteue-
CTBEHHOM BOMHbI U MHBanVabl 1—2-1 rpynn.
Cywiectsyer UHCTUTYT "TONETHBLIX 4NeHOB
NPY". CeroaHs ux 5 4enosex, KOTopbie BHe-
cnm Gonbluon BkNAA, B passutve Jlvru:

M. MakcumeHko ("YkpuactoTHamnsa”),
P. Pax+e (DL6ZFG), B. Jlambiuenko (UY5ZZ),
M. Jlynwia (UT7WZ) n B. Bo6pos (UT3UV).

3a 3t rogpl Jluroih nposepnerHa Gonb-
was pabota Mo co3aaHuio HOPMAaTUBHO-
nparosoii 6aswl paauonobutenscTea B Yk-
paviHe. BoT HekoTopbie U3 HUX.

YreepxaeH fockoMeBaan U 3aperuct-
pyvpoeaH MuHioctoM "PernameHt mobu-
TENbCKOW PafMOCBA3N YKpauHbl ™.

"YkpqactotonarnsgomM” (YHH — ananor
poccwuiickoro CH) yreepxaeHo “Tonoxe-
HUE O KBATM(PUKALIMOHHO-TEXHNHECKON KO-
mMuccumn”. OHO copepxmT pasnenbl, CooT-
BeTcTBRYyIOLMe nokymentam CEPT. Bropas
penakumsa ykasaHHoro Monoxenus, BkIO-
Yawwas KOHKPETHLIE 3K3aMEHaLWOHHbIE
Bonpockl, 6bina BeBegeHa B peincTsue
B 1999 r. CnegyeT OTMETUTL, YTO 3TN KO-
Muccum BosrmasnseT paboTHuk YHH, aB ee
coctas YYH cBovM NpykasoM BBOAUT HaW-
6onee oONbITHLIX paavomobuTenei.

JIPY n LIK TCOY (060opoHHas oprannaa-
uma Ykpauubl) 6bin 3akiio4eH JOroBop
0 pagrpaHnHeHU NONHOMOYUIA MO TEM v
UHbIM BUAaM paavonioburenscrea u pa-
omocnopra. MpyuseM Bce B3aMMOOTHOLLIE-
Hus ¢ IARU ocylecTBnsioTCsl TONBbKO Yepes
Ncnonkom JIPY.

CoBmMecTHBIM peluernem Ucnonkoma
Jvrv v LUICTPK TCOY 6bina co3paHa Haumo-
HabHas KONerus cyaen rno pagvocriopry.

C 2000 r. YkpavHa nNpuHana v Beena
B peincrteve Pekomernpaumm CEPT no Bo-
npocam paavoniobuTensCcTBa (OoKYMEHTHI
T/R61-02uT/R61-01).

Heckonbko NeT BbIXOOUT eXeOHEeBHLIN
3NEeKTPOHHLIN Gronnetenb Jiurm ("QUA-
UARL"), kOTOpbI, Hapsay cO BCeMu MNOf-
pasaenexHmsmMm JIPY, no 6ecnnartHoin Moa-
nucke nonyvaiot cebille 150 kopoTkoBon-
HOBUKOB M3 15 cTpan mupa. Bonblas
4acTb U3 HUX — POCCUSIHE.

lFeopruii WIUSIHLL (UY5XE)
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COPEBHOBAHUS “CTAPbI HOBbIA rog, — 2001~

CopesHOBaHWA 3TOMQ rofa Nopaa0sant OpraHu3aTopoB
NPEXAE BCEro TEM, HTO 3aMETHO BO3POCNO HMCNO YHACTHU-
KOB COpeBHOBaHWM — Gonee wem Ha 20 npavienTos. U3 219
OTHETOB, NOCTYTIMBLLIMX B CyAeHcKylo konnerwio, 180 npucna-
s poccuane. Mpuunum raoke oT4eTH u3 YkpavHb!, benopyc-
ovm, flareum, Kasaxctana, Qunnanomm v LWsewm. OueHkv
MOKA3bIBAIOT, 4TO HMCNO PEAIbHBLIX YHACTHUKOB Gbino Gonee
300, B u1cno crpaH-yqactiuy — Gonee 10. Poccwickue
cnopTcMeHb! npeactaensnv 59 obnacrei, kpaes v pecnyb-
MK CTPaHbl. 310 aBCOMOTHBIM PEKOPA B 3TUX COPEBHOBaHU-
AX 32 WX NATUNETHIOW UCTOpUIO. TpeTuit paauorIobuTens-
CKWiA paiioH YYTb-4yTb HE YCTAHOBWA elle OAVH peKopa —
“npeacrasnexbl Bce 06nacTu panoxa”. Ho nopsenu kopor-
KOBOMHOBUKIM BENropoacKomn 06nacTu.

UHTepecHa CTarucTvka No POCCUMACKUM YHaCTHUKAM CO-
peBHOBaHWA. MeHblue Beero Bbino NpeacTaBuTenei LWecTo-

33 HUM (€CIM CHMTaTb C KOHLIA) MAET NEepBbirt panoH — 10
YHACTHUKOB (OAMH B NOArpYnne “crax nmoc sBoapact 6onee
100 net” n 9 B 06Liem 3a4eTe). Marko rosops, He O4eHb Bbi-
COKan akTMBHOCTb. Beab faxe ypaneHHbe 0T GonbLUMHCTBA
YHACTHUKOR “HYNEBYKU™ U TO BLICTaBUM 22 CTaHumn! HeTteep-
Thitt paioH Gbin NpencTaeneH 28 yuacTHYKamy, NEBATHIM —
49 un, HakoHew, TpeTuit — 64. JTRoBONbITHO, HO B TPETLEM Paii-
oHe 6biN0 MaKCUMaNbHOE HMCNO Y4aCTHUKOB B NOArpYyrNe
“crax nnoc BoapacTt 6onee 100 net”, a poccvaHe B NOAPYm-
ne “crax 6onee 50 ner” Goum BOOGLIE NPEACTABNEHH! TONLKO
TpeTbM paroHom! MNoxoxe, STO CTHOBUTCA Tpaauumen —
BTOPOM PAOH UFHOPVPYET HALLK COPEBHOBAHWA.

B 0o6LieM 3a4eTe BrepBbie Ha NEPBOE MECTO BhitLen
mockeud Anexcanap Mnivees (RZ3AZ). B noarpynne “crax
natoc Boapact 100 n 6onee net” nyuiumm Gbin KOHCTaHTUH
XauBtypoB (RU3AA). B ocTanbHbix NOArPYNNax npoLno-

nses (UASWW, nogrpynna “crvax 50 6onee ner"), komakna
KONEKTUBHOM pagmocTaHuvm RWALYL (RA4LW, RA4LZ,
RN4LP » RU4LM. noarpynna “KonnexTuBHbLIE PaauocTaH-
uvn”) n HebmoparensBnaammmp Urkatos (UA3-170-840).

CopesHosaHua GynyLuero rona npoiayT B sHeapa. Us-
MBHEHWIA B Nporpamme cOBCTBEHHO COpeBHoBaHA He By-
ner. OHY KOCHYTBCA TONBKO HArpaxXAEHVA YHaCTHUKOB. B ua-
CTHOCTM, POCT UX YUCNA CTABUT HA NOBECTKY BOMPOC 0 Xena-
TENLHOCTM NOABEAEHUM UTOTOB M HAarpaXxaAeHn nobeaure-
NBiA HE TONbKO B OOLUEM NO BCEM YHACTHUKaM 3auere,
HO ¥ N0 PaavoMnBuTensCKm panoHam Poccum, a Takke no
cTpaHam-ysacTHulam. 3Tu ytousenusi Byanyt onyBamosa-
Hb! B eKaBpbCKOM HOMEPE XYPHANA U BbUIOXEHb! Ha CaitTe
XypHana “Paamo”.

B vTOroBbix Tabnuuax COPeBHOBaHWA MO 334ETHHIM
NOArpynnam NPUBEAEHbI MECTO, NO3BIBHOM, YICNO CBA3EH
VI NUCIO O4KOB.

ro paitoHa — 7, NPU4eM BCe OHM BuiCTynanm B obLuem sauere. roQHVE NUaepbl NOBTOPUAM CBOM yenex: Bnagumup MNosa- Feoprwi Ynmany (UYSXE)
WragmenayansHbie paguocTadyumm — 58 RVSDL 176 11932 17 UA3GGO 80 5125 15 UASDD 100 7085
obwmn 3ayer 59 UASCNV 171 11851 118 RWOUM 74 5046 16 RU3AX 97 6714
1 RZ3AZ 353 24285 60 RA3FC 172 11830 119 RVSCLF 76 4970 17 YL2PU 100 6422
2 RW3QC 338 23274 61 RXSAY 178 11567 120 UADSY 73 4876 18 UA3RO 94 6381
3 RA3CW 328 23084 62 RA4POX 168 11446 121 RAITV 71 4793 19 UA3WT 88 6119
4 RW4AWR 326 22418 63 RVEFG 169 11415 122 UR3CFB 66 4711 20 UA4AY 85 5764
5 UA4LU 316 21759 URSAGR 165 11324 123 UR3AAZ 75 4675 21 UASKAU 79 5326
6 RN3DC 306 20943 UA3LPF 168 11077 124 RAOCL 70 4516 22 UA3WI 78 5067
7 RK3DK 286 18033 66 uYysLQ 159 11075 125 RW4AD 72 4479 o UTSJAB 71 4504
8 UASLJ 264 18050 67 RK1NA 158 10929 126 UA3XBB 67 4355 24 UAOSY 62 4281
9 uyszz 259 17905 68 UA3QCB 158 10914 127 UAOWW 69 4345 25 UAOWI 62 4156
10 RASJR 262 17487 69 UAICEC 156 10697 128 UASCEM 65 4145 26 R3UB 64 4140
1 UASCDC 257 17411 70 RU3XY 149 10412 129 RX6LSZ 63 4083 27 UA3GO 61 4084
12 RN3RQ 255 17368 71 UASQCP/3 153 10289 ° 130 UAOAGI 73 4071 28 YL2PM 66 3598
13 UA3TU 252 17365 72 RU3WVWV 150 10194 131 RX3RZ 55 3869 29 RX3UX 53 3596
14 UA3BL 255 17347 73 UABAF 150 10187 132 EW3AC 58 3851 30 UA3WX 49 3361
15 RA3NN 251 17343 74 RU4WE 185 10029 133 UAOAKI 57 3766 31 UASSH 486 3112
16 UASCH 263 17341 75 RX3ACE 143 9956 134 URSEHE 50 3604 32 U1BB 42 3036
17 RKSAD 259 17334 76 UASAAC 139 9945 135 RV3YR 43 3016 33 RX4SB 34 2219
18 uPaL 255 17324 77 RK3BA 183 9922 136 RWSTN 40 2663 34 UA4AD 10 629
19 RX3VM/4 259 17322 78 UA3ARN 142 9704 137 RASUCD 38 2634 K T e pagmocT
20 UA3RN 255 17320 79 UR4E! 133 8982 138 UR5CQS 37 2388 1 RWALYL 360 24917
21 UASKM 259 17317 80 RK6LP 132 8857 139 UAOSBQ 38 2356 2 RZSWWH 372 24796
22 RW4LC 253 17305 81 RA3ID 121 8702 140 UAOAPP 31 2109 3 RZ4PZL 328 22105
23 UACANW 256 17296 82 UABEUW 130 8636 141 RW3AQJ 30 2013 4 RI4C 278 18945
24 RNINP 258 17242 83 UA3DNW 123 8.594 142 UADZFK 27 1825 5 RK3RWL 238 15850
25 URSHAC 247 17235 84 RVOAR 132 8543 143 URSXFB 24 1650 6 RK3DZD 226 15182
26 RN4WA 262 17231 85 UT1CB 125 8539 144 RzZOCQ 24 1559 7 RKSKWB 217 14924
27 UALYG 253 17053 66 RZSUGN 132 8420 145 UAQZF 23 1505 8 EU7ZZ 201 14073
28 RN1AO 247 16977 87 UAOYAY 120 8148 146 UASFEG 12 798 9 UR4EWO 203 13694
29 RASDZ 314 16973 66 UA10AM 116 8036 10 RZ4PXJ 201 13535
30 EwWBDX 243 16793 89 RA3MS 120 8025 Wi ant P UM — 11 RK4HYT 195 13073
31 UYBIF 239 16714 90 UA4UAR 125 7857 crax 50 u 6onee ner 12 RKSSWF 187 12538
32 RX86CO 253 16660 91 UA4SS 120 7830 1 UASWW 212 14789 13 RK4LWA 17 11697
33 UNSLA 248 15859 92 UN7EX 116 7826 2 UA3DKF 112 7585 14 RK3vWJ 164 11043
34 RWSAB 232 15841 93 UTSJCE 13 7811 3 u3rv 102 7268 15 UXBIXX 162 10942
35 RK9CZO 278 15830 94 UYSVA 116 7788 4 YL2NF 87 6042 16 RK3PWJ 153 10369
URSATB 237 15758 95 RW4HM 115 7743 5 UA3TY 82 5581 17 RZSAWK 151 10210
37 UASCKS 233 15450 96 URSEPV 108 7542 6 u3Di 73 4908 18 RZSUWZ 151 9850
38 UA3XGW 228 15092 97 RWIWW 112 7470 7 U3FI 40 2883 19 RKSMXS 138 9621
39 RK3AD 214 14522 98 RK4YWK 112 7456 8 SM3ARR 44 2844 20 RZ4HWK 138 9196
40 UATNDX 1 14305 99 RV4YM 107 7189 9 RK3AV 33 2445 21 RKSMWL 13 7351
41 UA3SEC 207 13855 100 RWALR 104 7125 22 UR4AWZ 110 7252
42 RA1QFU 208 13758 101 RZSUF 104 7061 ] Y bie p — 23 RK3UWF 105 7082
43 URBIGG 200 13589 102 UASCLE 109 7032 cTax nmoc so3pect 100 u Gonee ner 24 RKSHWZ 99 6852
44 RWOSC 197 13554 103 UA3BZ 102 66821 1 RU3AA 361 25453 25 RK3EWA 101 6685
45 UA3VQL 191 13303 104 UASXC 103 6587 2 UA3FA 290 20029 26 RK9CYA 19 8574
46 UASMAZ 178 12558 105 RWOUU 98 6417 3 UR7QM 251 18010 27 RASUWM 102 6361
47 RUOAB 185 12517 106 UA1AAV 100 6235 4 OH522 213 14533 28 RZSOWI 85 5672
48 RV4AM 183 12517 107 UABLP 91 6216 5 UAOOE 188 12929 29 RKSYWD 70 4724
49 RKSCF 187 12443 108 UY7MM 95 6019 6 UASCL 179 11837 30 RK3WWX 39 2821
50 UAOFZ 166 12436 109 UASNN 86 5833 7 UASACJ 179 11638 Ha6nioparenu
51 UASAX 184 12384 110 UASJMA 84 5728 8 UAOZDA/mm 163 10826 1 UA3-170-847 281 19472
52 RK3TM 177 12342 11 RVOUF 104 5628 9 USRK 153 10461 2 RA4-44-UD 257 17906
53 RUOAT 178 12320 112 RV3UD 80 5525 10 UA3YAM 144 9766 3 UA3-155-28 215 15407
54 UR3CMA 181 12296 13 YL3FW 80 5337 1 UASQA 154 9834 4 R3D-223 203 14004
55 RA3WE 185 12215 114 RASUAP 80 5267 12 RA3ANL 135 9445 5 UA3-170-101 172 12127
56 UA3VLO 169 12095 115 RASUB 79 5241 13 EWBOK 135 9365 6 R3w-44 84 5993
57 RV4HV 176 12070 116 UR7CB 78 5211 14 UA3XAL 106 7231 7 R3W-49 24 1659



NMPOrPAMMA DSPFil
Urops NoHyaperko (DL2KQ-EU1TT, di2kg@gsl.net)

He Bbi3bIBaET COMHEHMI, YTO B COBPEMEHHOM TpaHCuBepe Heob-
xoguma ymposas obpaborka cumrHana — DSP (digital signal pro-
cessing). Ee mcnons3yioT NnoYTH BO BCEX (PUPMEHHbIX annaparax.
LUungposas ¢punbrpayvs CyLjeCTBeHHO Yny4LIaeT yCnoBusi npuema
B TSXKENnoW nomexoBoy obcraHoBke. B crarbe paccka3zaHo, Kak ocy-
ujecrsmuTs Ungposyio punbTpaymio, MCNONb3Ysa NEepPCOHaNbHbIN KOM-

nNbiOTEP CO 3BYKOBOM KapTOM.

MpuHumn DSP — npeBpatuts aHanoro-
BblA curHan, nognexaumin eunstpaumm, ¢
nomotLbio ALLM B NOTOK AaHHbLIX, 1 NO Cheum-
anbHbIM anroputMam LmgpoBol dunsTpa-
umm npouasecTun ero obpaborky. 3arem, no-
[aB 06paboTaHHbi curHan Ha LIAMN, ewinon-
HUTL 0BpatHoe npeobpa3oBarvie curHana
B @HaNOroBbilA, HO YXXE HE CoaepXalinii He-
HYXXHBIX HAM YACTOTHBLIX COCTAB/SIOLLMX.

DSP no3ssonsier co3partb ¢GunbTp
C npakTtuyecku moboii Mbicnumon AYX,
ObLICTPO U3MEHUTL €ro TN ¥ NAPaMeTpb,
obecneunTb CTabunbHOCTL XapakTepuc-
TUK, KoppensiuoHHylo obpaborky, Hepo-
CTyNHble aHa/IoroBbiM GUNbLTPaMm.

Hy, a kak 6biTb 60nbLLMHCTBY PaaMOIOOU-
Tene CHI, “cnonb3ylowx caMoaenbHyIo
win popaboTaHHyl0 BOEHHYIO annapartypy?
B nomMawHUX ycnoBusix caenarb NOXoXee
aHasloroBoe yCTPOWCTBO NPaKTUHECKU He-
BO3MOXHO. Habop 0BbINHBLIX HUNLTPos TPy-
[0EMOK B U3roToBneHun u He obecneuur
BCex BO3MOxHocTe DSP. Ho 3a4em 4To-T0
nasTh, KOrAa y MHOMUX pPAOOM C TpaHcuBe-
POM CTOUT yXe roTOBOE YCTPOMCTBO 1S Ln-
¢pOoBoI 06paboTkM CUrHANOB — KOMNLIOTEPR
CO 3BYKOBOW KapToii. [locTaTo4HO NOAATL HA
JWHEHbIN BXOA, 3BYKOBOW KapThl curtHan H4 ¢
BbIXO[A TPaHCUBEPA, 3arpysuTb NPOrpaMmMy
DSP-¢unbrpaumMm ¥ Ha BbIXOOE 3BYKOBOV
KapThbl CAywiars OTGUIBTPOBaHHbIN CUrHan.

B paHHOM cratbe onuckiBaercs 6ec-
nnatHasi nporpamma DSPFil ans uuo-
poBoVi dunsTpaunu. AHrnuinckas Bep-
cusi DSPFil Hanucana Makoto Mori,
JE3HHT 7] nexumT Ha cavte
<ftp://plaza27.mbn.or.jp/~je3hht/>.
ABTOp 3TUX CTPOK chenan pyccKylo
Bepcuio DSPFilrus, Kompan ceoboa-
HO BblNOXeHa - cante

<ftp://ftp2. paguo.m/pub/2001 /11/dspfi>

(obbem B zip e — okono 200 kB). DSPFil ume-
€T pasBUTLIlA CEPBUC, MHOXECTBO MOTOBbIX
GUNBTPOB (B TOM YUCHE Y KOPPENSILMOHHLIE),
OKHO NPOEKTUPOBaHUS, B KOTOPOM MOXHO
CaMOCTOSATENBHO CO3[aTh Pa3/IHHbIE TVNGI
GUNBTPOB NO COBCTBEHHBLIM TPpeBoBaHUAM.
DSPFil npeBocxogUt no CBOUM BO3-
MOXHOCTSIM U3BECTHbIE NPOrpamMmbl -
poBoii dunsrpaumu. Hanpumep, 6ecnnar-
Has nporpamma YVF npeacrasnsier coboi,
Nno Cytv pena, ToNbko MHOIONOJIOCHbIV 3K-
Basanizep. A cpaBHUMLIli N0 napaMeTpam
DSP blaster K6STI 1pebyet onnatsi, meer
y6oruin DOS oBckuii uHTepdeiic, paborta-
€T TONLKO B NONHO3KPAHHOM PEXUME (T. €.
peanbHo, KPOME NpUema, KOMNLIoTEP HU-
HEeM 3aHATb HeNnb3d, Npy nepexkniYyeHun
B Apyroe OKHO OH ocTaHaenueaeT obpa-
60TKy), MeeT O4eHb OrpaHuHeHHble BO3-
MOXHOCTU HACTPOWKU NapaMeTpoB GunbT-
POB, @ TaKke O4eHb KPUTUHEH K 3BYKOBOM
kapre — paboTaer paneko He Co BceMu.

Tpeﬁonaum: K KOMMNbIOTEPY
Windows 95, 98, NT

Komnblorep: 486- 25MI'y, unm BbiLLe
(GbicTpEE — NyuLLE).
Ducnnein: Pazpewuervie 640x480

vunu 6onbLue

3BykoBasi kapra: 16-pa3psaHas 3ByKO-
Basi KApTa, C NOJIHLIM
Aynnekcom (nnarbi
6e3 FULL-DUPLEX pa-
Gorars He ByayT).

YcranoBxa u yaaneHue

Mpocro pacnakyvire ¢ain DSPFilrus.zip
B CO3[aHHYI0 )19 HEro [UPEKToOpUIO (C Nio-
6biM vMmeHem) u 3anyctute DSPFilrus.exe.
Mporpamma He co3paert sipnbika Ha pabo-
4YeM CTone, NPY XenaHun ero MoXHO COo-

¥4 DSP Fil Ver 111 (0)JE3HHT Pycuguxauus (c)DLZKQ-EUITT dizkq@qgsinet EEE!
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340aTb CaMOCTOATENIbHO (VIKOHKa €CTb B Ka-
Tanore nporpamMmmei) cpeacreamm Windows.

DSPFil Huyero He nobasnsieT kK cucTem-
HoMy peectpy Windows, tak 4ro ans ge-
VHCTANALUM JOCTATONMHO NPOCTO yaanuTb
JAVPEKTOPUIO NPOrpaMMebl, Aaxe He nepe-
3arpyxas KoMnbloTep.

MoaxnwoueHue u 3anyck

MNoakmounte Boixon HY curHana Tpa-
cuBepa (ecnu ectb, Nyylle UCNOMNb30BaTh
NVHEMHBIA BbIXOA, HA KOTOPOM CuUrHan He
perynupyercs pyykon “Ycunenne HY")
K IVHEeMHOMY BXOAy 3BYKOBOU KapTbi. ECnv
BApyr curHan HY c Bawero TpaxHcusepa
0O4eHb Man (XoTs, N0-MoeMy, Heobxoavmble
Aans nuHeiiHoro exoaa 100...200 mMB pact
moboit TpaHcKBEpP), MOXHO NOAATb CUrHas

Y HA MUKPOMOHHbIY BXOL, 3BYKOBOIA KapThi, |

HO 3T0 Xyxe — 6onblue LWyMOB ¥ HABOLOK.
Nopknioqute TenedoHbL NN rPOMKOroBO-
pyTENb K BLIXOAY 3BYKOBOW Niarbl.

Y7106bi CnbilLaTL TONLKO CUrHan, obpa-
6oTaHHbin DSPFIl, 1 He cnbiluaTte NPAMOro
NPOXOXAEHUA cUrHana ¢ NUHEeHOro Bxo-
4a Ha BbiXOA 3BYKOBOW  KapThl,
B8 Windows oBCkoin naHenu ynpasnenvs
rPOMKOCTBLIO NOCTaBLTE NTUNKY B OKOLLIKE
BbIKJIOYEHUSI NUHEHOro BXxoaa.

Bce rotoBo K cTapry — 3anyckaiite npo-
rpammy. Ecnm cnbiluHo 3ByK 3admpa Ha Bbi-
XO[e 3BYKOBOU KapTki, MOXHO paboTars.
A ecnv npuy 3anycke DSPFil.exe nosiBnsiercs
coobLueHve "He Mory oTKpbiTe cayHakap-
Ty!", TO N BaLLIA 3BYKOBAs KAPTa B [i@HHbIV
MOMEHT 3aHsiTa ApYyroi nporpamMmoni (ee
Ha0 3aKPbITb), WX Xe OHA He NOAASPXU-
BaeT AyrnekcHoii pexum u DSPFil Ha Hel,
yBbi, He nonaeT. Kcratn, MHorve apyrve pa-
AvonobuTenbcke NPorpamMmbl Ans udpo-
BbiX BUAOB CBA3U, paboTaiowime yepes 3By-
KOBYIO KapTy, Takve kak MMTTY, MMSSTV,
Digipan, HamScope (s nepesucnun T0NbLKO
Haubonee pacnpocTpaHeHHbie n Becnnar-
Hbi€ NPOrPaMMb), TOXE HE NOMAYT HA TaKon
Kapre, NO3TOMY UMEET CMbIC/1 €€ 3aMEHUTD.

OCHOBHOE OKHO NPOrPBMMbI

Bup aToro okHa nokasaH Ha puc. 1.
MNpoaomkum HACTpoliky nporpamMmel. Ecnv
3BYyK 3¢upa, KOTopbili Bbl Cabilu1Te, npe-
pbIBAETCH hay3amMu 1 Ha uHavKaTope no-
sBnsieTcs Haameb “Mano”, 3T1o o3Havaer,
4YTO NpU aaHHOM ObLICTPOAEUCTBUM KOM-
NbIOTEPA YCTAHOBAEH CNVLLKOM Manbii
obvem Gydepa nporpammbl st paGoTel
B pexvMe peanbHoro Bpemexn. I3 MeHio
Bbibopa npaBee Haanvcu "Bydep” ycraHo-
Bute GonbLuee 3Ha4veHne (HO 3T0 yBENUHU-
BaeT 3a7epXKy curHana Ha seixoae). Hano
"noMarTe” MUHUMAaNbHOE 3HA4YeHUe 3TOoro
napamMeTpa, NPy KOTOPOM 3BYK Ha BbIXoae
eLLe He Ha4YnHaeT "pBaTLCs .

CkoppekTupyiiTte ypoBeHb CurHasa Ha
BX0OAE, UCnonb3ys cpeactsa Windows — na-
HENb ayAUOKOHTPONS (TO XEe CaMOe MOXHO
Aenate U B camoii nporpamme DSPFilrus
kHonkamu "Cur+" n "Cur-") nnn ncnonbays
perynupoBkKy YpOBHS B TpaHcueepe. Cnuu-
KOM BbICOKUI YPOBEHb BbI3LIBAET UCKaXe-
HUSi B aHAJIOMOBOA HacTy 3BYKOBOWA Mnarhbl,
a Ha VHOVKATOpe NPOrpaMMbi NOSIBISIETCS
coobeHune "Meperpy3ka”. OTperynvpyire
YPOBEHb CUrHana Takum obpa3om: Hangurte
Havbonee rpoMKylo CTaHumIo u nobeitecs
nosieneHusi coobuwenus “Meperpyaka”,
a3areM HeMHOro y6aBsTe YPOBEHL CUrHana.

BBepxy 3KkpaHa, KPOME YXe yNnoMsiHy-
TbIX, UMEIOTCS Crieayoume 3NeMEeHTbI:
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ko paborsl — Bce 4To punstp Kop CW1
nponyckaeT Ha BbIXoL, ¢unstp Kop pex Bbi-
pe3aet 13 cnekTpa obpabaTtbiBaeMoro cur-
Hana. YpessbManHO 3¢hdEKTUBEH MNPOTUB
Y3KOMONOCHbBIX, HECTabuNbHBLIX MO HacToTe
nomex. Hanpumep, ecnu KTo-T1o "cTaBuT” Ha
BaLLy Y4aCTOTY HECYLLYIO U UrPUBO NOKPYHU-
BaEeT py4Ky HACTPOWKM TyAa-ciofa (4ToOb! He
BLIPE3A/IN NPOCTLIM PEXEKTOPHBLIM UNELT-
POM), TO KOPPENALMOHHbBIIN PEXEKTOP cripa-
BUTCH C nogasnieHnemM 3TOU NOMEXU.

QunbTpbl Nonb3oBartens (KD3epa
1 — 6). OkHO KOHCTpyUpoBaHusa

KHonku "KO3epa 1 — 6" BkmiowaioT HacT-
pavBaemMble nonb3oBarenem GUNLTPLI.
Mo yMON4aHUIO TaM YCTaHOBNEHO HECKONb-
KO GUNLTPOB, HE COBNAMAIOLLIMX C ONUCaH-
HbiMU BbllLE. [ U3BMEHEHUS XapakTepuc-
TUK U3 CrCKa B OKOLLKE “"PunbTpb! 03epa”
BbibepuTe, kakon (1—6) bunsTp BbI XOTUTE
HacTpamBaTh, U HAXMUTE KHOMKY "KOHCTR™.
B OTKpbIBLUEMCH OKHE KOHCTPYMpOBaHUS
(pyc. 2) B BEpXHEM NPaBOM Yriy UMEEeTCs
TaKOW Xe, Kak 1 B rNaBHOM OKHe, NnaHopam-
HbI MHAMKATOP CrEKTPa 1 Takue Xe fB8a OK-
Ha ynpaeneHusi um. OKHO BHU3Y cne.a no-
ka3bmBaeT AHX BKIIOYEHHOIO B A@HHBIN MO~
MeHT dunstpa. B okHe "Tun™ Bbl 3apaere
TUN KOHCTPyupyemoro ¢unstpa. Obparure
BHYMaHVe — fONONHUTENBHO K rOTOBbLIM
GUNBTPaM B INaBHOM OKHE 3[1€Ch Bbl MOXe-
Te co34aTtb NPOCTON (HeananTUBHbLINA, UK~
CUPOBaHHbIN) PEXEKTOPHBIN (PUNLTP.

OkHO "MHOXUT. WKanbl”™ Ha CaMOM fie-
ne 3ajaet 4acToTy auckpetusauuu (Bbl-
60opok) BxogHoOro curHana F, u, cneposa-
TeNbHO, onpeaenseT BepxHiow obpabartbl-
BaeMyl0 4acToTy BXOAHOrO curHana Fa
B COOTBETCTBUU C TAOnULen.

Jlns ymeHbLueHus 3arpy3ku npoLeccopa
YMEET CMbIC BbibMpaTth HavMeHbluyio F,

OB | Ednd | Fwlm)
"Hetr" 11025 5512,5
"x2" 55125 2756
3" 3675 1837

(T. €. HaMboNbLLMK MHOXUTENL LWKaNbI).
Ho vcrnionb3oBaHue MHOXUTENs “x2"° BO3-
MOXHO TONbKO B Cly4ae, €CNN BEPXHAS Hac-
TOTa cpe3a rMpoeKTUPyeMoro hunsrpa HUxXe,
yem 2,4 kly, a "x3" — ecnm Huxe 1,6 'y,

®PunbTp KOHCTP - 03epa 2 X

R et e i Whamkarop
C oHY € Pexexrop/ [ MOKa2 Jrnojoca)
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Ycranoeku ®OBY, ®HY, nonocosbix
Y peXxeKkTopHbIX GUNLTPoB. BeiGepuTe xe-
naemMbiia Tun punsTpa B okHe “Tun”. B nonsx
"Q", "Fru”, "FBY”, "3artyxan”, "Yeun” 3apaire
COOTBETCTBEHHO Xenaemble A0OpPOTHOCTD,
HUXXHEEe 3HadveHue 4acToThl cpesa dunsTpa,
BepxHee 3Ha4eHue 4acToThbl cpesa (ans PBY
1 ®OHY, NOCKOMbKY y HUX OHa HacToTa cpe-
3a, 0aHO none OyaeT HeaKTUBHO), 3aTyxaHue
3a nonocom 1 yeunexue (06uHHo 1).

Tenepb, Haxas kHorky "OK", Bbl co3na-
avre GUNBTP € 33AaHHLIMU XapakTepucTu-
kamu. Ecnu on Bac yctpanBaeTt — HaxXmmTe
KHorky "3apate”, u atot dunstp Oygert co-
XpaHeH Kak COOTBETCTBYIOLMN GUNLTP
“KO3epa”. Obpalyaio BHUMaHUE Ha TO, HTO
Bnone "3aryxaH” He UMeeT CMbICNa CTaBUTb
3HayeHue 3aryxaHus cebilwe 80 ab. DSPFIl
Nno3BONSIET PEaM30BaTh U 3HAYUTENBHO 60-
Nee BbICOKME 3Ha4eHus!, HO AUHaMUYECKUIA
[vana3oH NUHEHOTO BXOAa 3BYKOBOW Kap-
Tbl COCTaBAsAET B ny4Liem ciyyae 70 ab (ato
1A O4EHb XOPOLWMX KapT, ans GonbwmHeTea
Xe PacrpoCTpaHeHHbIX — OT cunbl 60 Ab),
noatomy Oonbluee 3HayeHue 3aTyxaHus
NpuBOAUT TONLKO K BGecnonesHol 3arpyake
npoueccopa, HO He K peasibHOMy ynyulue-
HUIO NoaaBeHus .

YCTaHOBKYW KOPPEensLUoHHbIX Gunb-
TpoB. B none "Tun" BuibGepute “Koppe-
nay”. Tenepb Bbl MOXeETE YCTaHOBUTL Che-
AyloLumne napameTpbt:

*"Q" — no6pPOTHOCTB.

e "3apep” — HMCNO BUPTYaSbHbIX OTBO-
[10B NIMHUU 33AepXKu curHana. Jonycru-
MbIA guanas3oH 3HaqeHuin 0...4096.

"I — CcKOpOCTL OTBeTa. JJonyctuMbli
avanasoH 3HaqeHuin 0,001...0,05.

¢ "Gm" — ko3dpdpuumneHtT bopmMuposa-
Hus. JonyCcTMbI AMana3oH 3Ha4qYeHui
0,998...0,9999.

BonbLiee 3HaqeHue L faeT yCKOPEHHYI0
peakumio GunsTpa, HO 3aMeIEHHYIO CXO-
AUMOCTBL €ro napameTpoB K Mapamerpam
curdana. Mexbluve 3HadseHus Gm npuBo-
AAT K ObICTPOMY CHUXEHWIO KO3dhduumeH-
Ta nepegaqn punbTpa, Koraa BXOAHOM CUr-
Hau OTK/IIOYEH unu Masl. 3JTo gaeT nyqwee
NogaBneHve LWyMOB B nay3ax, HO Npu cur-
Hane ¢ ObicTpbiMu QSB MOXeT npuBecTu
K noTepe 4acTu curHana. Yrobwl usbexartn
3TOro, ycraHosute Gnaxok B rone APY,
Torga DSPFil aBTomaTtuyecku yeenuymnsaet
YPOBeHb cnabbix BXOAHBLIX CUTHASIOB.

“MHOXMT LKanb!
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YcTaHoBka naxka B none "pexexkT” npu-
BOAUT K MHBEPCHOW noruvke pabotul ¢pumnsr-
pa — OH NPONYCKAET Ha BbIXOL, TONMBLKO TO, HTO
paHee Buipe3at. 3T0 PEXVM KOPPENALMOHHO-
r0 PeXeKTOPHOro GunsTpa, npeaHasHaveH-
HOro A1 BbIPE3aHUA U3 cUrHasa PasHoob-
PasHOro OTHOCUTESNBHO Y3KOMONOCHOIO KOpP-
pPenMpoBaHHOro “mMycopa” (Hecywwe, Tene-
Taun, CW), npuyem dpunstp Oyaet cneauts 3a

. U3MEHEeHUsIMU napameTpoB 3Toro "mycopa”

1 aBTOMaTUHECKU NOACTPauBATLCS NOA HUX.
CoxpeHeHue y 3arpy3kB GUNLTPOB.
Ecnu Bbl XOTUTE COXpaHUTb NapamMeTpol
¢dunbTpa B OTAENBHOM ¢danne (ckaxem,
ONs panbHEenLWero ncnonb3oBaHua nm ec-
nn Bbl cnpoekTuposanu Gonblie wectn
CBOUX GUNLTPOB, U /19 HUX HE XBATaeT KHO-
nok “l03epa 1— 6”), TO B OKHE KOHCTPYUPO-
BaHUs, NOCNe yCTaHOBKU BCEX NapaMeTpoB
dunbTpa, BMECTO KHONKUY "3aaath” HaxXMu-
Te kHonKy "CoxpaHuTs”, u napamerpbt Oy-
AyT coxpaHeHbt B davine ¢ paclumpeHnem
*_def. 3arpyaka paHee coxpaHeHHbIX hunb-
TPOB NPOU3BOAUTCS KHONKOWN "OTKPLITL".

Hepocratku DSPFil

1. O6wwmin ans Bcex DSP nporpamm He-
[0CTaToK — 3a4epXka curHana npu obpa-
6oTke npumepHo Ha 0,5 ¢ (3aBucuT OT Npo-
U3BOAUTENBHOCTU KOMNbLIOTEPA, MONOCH
n pobpotHocTn ¢unstpa). MNoatomy npu
HacTpoWnke, OCOOEHHO C Y3KOMOMOCHBLIM
GUNLTPOM, BO3MOXHbI CTPaHHOBaTble 3gh-
¢ekTbl 3ana3abiBaHvs, Hano NPUBBLIKHYTh.
Nnu HacTtpaMBatbCs NPU BbIKIIOHEHHOM
DSPFil, a notom, onpeaenvBLUMCL C NpU-
HMMAEeMOW CcTaHuven, ero BKIoHaThb.
MNpu nepepase CW cnywartb camoro cebs
npu BkioveHHoM DSPFil Henb3ss — nonpo-
Oyitte-ka paborarb KIOHOM, cnbla cebs
¢ 3anasgbiBaHueM B noncekyHab! NMoatomy
s HopMasibHon pa6oTe ¢ DSPFil npupet-
cA caenatb NPOCTENLNIA PENerHbIN KOM-
MyTaTtop, KOTOpLIA Mo curHany TX ¢ TpaH-
cvBepa neperioNaeT HayLWHVKKU C BbIXOaa
3BYKOBOI KapTbl HENOCPELACTBEHHO Ha Bbl-
X0, TpaHcuBepa. ITUM XEe KOMMYTaTOPOM
yno6Ho otknoyate DSPFil.

2. Hepocrarok MMEHHO 3TOW nporpam-
Mbl. B otnuuve ot DSP blastera  K6STI,
B8 DSPFil HENb33 OAHOBPEMEHHO BKIHOHUTH
HEeckonNbko ¢punsTpos. MoxeT pabortarte nnu
OBY, unu GHY, unmv NoNocoBou, U Koppe-
NAUMOHHbLIN CNEASLIMA, UNU PEXEKTOPHbIA.
A u1Ccrnonb30BaTh BCE BMECTE 1NN UX onpeae-
NEHHyI0 KoMOVHaUWo Henb3s. A MHOrAa XO-
4EeTCH UMETb KOMBMHaLUMIO pUNLTPOB.

3BKO4YEHUE

OnvceiBaemas nporpamma — BecbMa
MOLLHBIN U TUOKUIA MHCTRYMEHT LindpoBOi
obpabotkm curHana. KoHewHo. obpaboTka
Ha 3BYKOBOW 4acToTe — He npejaen meyra-
HUK. OHaKO BO MHOMMX (GUPMEHHBIX TpaH-
cuBepax (570-in, 870-11) DSP obpaboTka
UaeT UMeHHO Ha ayauosactote. EctecTBer-
HO, 4T0 DSP ¢dunbTpauvsa He rnadHaues ot
Boex 6ea — yXe UCKaXEHHbIE B aHAIOrOBOM
TpakTe TpaHcuBepa CurHasbl, "oboraleH-
Hble” KOMOMHaUMOHHBIMU CREeKTPasIbHbIMU
coctasnsiowmmy, DSPFil (kak un nobas
DSP) ouncTutb He B cunax. MNoatomy Heob-
XOAUMa XOPOoLWas IMHEMHOCTL NPUeMHIUKA.

Tem He MeHee gaxe C ynoMsHyTbIMU
orpaHudeHuamu, nporpamma  DSPFil
O4eHb rnonesHa Ha npaktuke. Bo MHorux
cny4asx oHa rno3eonsana MHe "BbiTawuTb”
13 LUYMOB U NOMEX T€ CUrHank, KOTopble
6e3 Hee Bpag Ny Obiny Ob! NPUHATI. ]
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“PAIMO” — O CBSI3N

YCUWJIUTEJb ANd AUATNTASOHOB
144 U 430 MI'y

. HEYAEB (UA3WIA)

C nomoLybi0 ONUCLIBAEMOro YCTPOWCTBB MOXHO OCYLECTBSATh
KOMMYTaLMIO ABYX aHTE€HH U aHTeHHoro ycunurensi (AY). OHo cocTo-
uT M3 AByX 610KOB — aHTEHHOro u ynpasnsnowero. lNpy nepexone Ha
nepepgayy AY aBTOMaTU4eCKU OTKJTIOHaEeTCs.

Cxema anTeHHoro 65o0ka rnokasawna
Ha puc. 1. Ero pa3mewaior B6nm3n ot
anTeHH. NuTtaiot 6510k No kabeno cHU-
XEHUR, a ynpaBfieHNe UM OCYyLLEeCTB-
NReTC U3MEHEHMEM MUTAIOLWEro Ha-
NpsXXeHus, NOoCTyNalowero Ha rHes3ao
XW3 n panee yepes3 gpoccens L1 — na

y3en ynpasnexsuvs (VI1—VT3) n va YBY
(VT4). Ecnu nuraiowee HanpsxeHue
OTCYTCTBYET uin He npeBbiwaer 1,5 B,
pene K1—K3 6ynyr o6ecroyeHtt,
a TpaHCUBEP 4Yepe3 UX KOHTaKkThl nog-
KNIoYeH K aHTtenHe 1 (rne3po XW1). AY
npu 3Tom He pabortaer.
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Puc. 2

HYT1o6bl NOOKMIOYUTL AHTEHHY 2,
Ha 610K NOAAIT HaANPSXXEHUEe NUTAHUNA
okono 7 B. MNpu 3TOM OTKpHIBaeTcs
TpaHu3uctop VT2, cpabatbiBaer pene
K1. Ans Ttoro 4tobbl BKAIO4YUTL AY,
Ha YCTPOMCTBO MOJAIOT HanpsXeHwe
11 unn 15 B. Ecnvn TpaHCUBEp ONOSXEH
paborartb C aHTEHHOW 2, NOJAIOT Ha-
npsxenve 11 B. MNpu 3TOM OoTKpOETCH
Tpanauctop VT3, pene K2 n K3 cpabo-
TalT n nopgkmoyar AY. Npu nepexone
B PEXWUM fepenayquv nuraiollee Hanps-
XEHNE aBTOMATUYECKN YMEHbLLLAETCsH
no 7 B n AY oTtknioyaerca. Ecnu tpan-
cuBep paboTaeTt ¢ anTtenHol 1, To npu
BKJIIONEHMN AY NopgaloT HanpsiXeHune
15 B. Otkpoercsa TpaHn3uctop VT1,
a VT2 3akpoetcs. Pene K1 obecrouunr-
cs, nNo3toMy Byner noaknyeHa aH-
TenHa 1 n AY. MNpwu nepexone B pexum
nepepayv nutalwee HanpsxeHwe
yMeHbwntes oo 1,2 B, nostomy AY oT-
Kno4YnTCa (aHteHHa 1 ocranercs nog-
KJTIQYEHHON).

AY cobpaH Ha ManowymMsaLeM no-
neBoM TpaH3uctope n obecneymneaer
ycunenue okono 12 pb Ha pnanasoxe
430 MIlNny npu nonoce nponyckaHms
npumepHo 10 MINu. Ha Bxope v Buixo-
A€ TPaH3nCTopa yCTaHOBJIEHbI Corna-
cywume LC-KOHTYpbl Ha NOIOCKOBBLIX
AHUAX U 3awmnTHbIE omoAabl. Hanpsa-
XeHuve nuranus AY crabunmsupoBa-
HO Mukpocxemoun DA1. B npegnarae-
MOM BapuaHTte 6noka onucaH ycunm-
Tenb Ha gnana3oH 430 MlNy, Ho B3a-
MEH HEero MOXHO YCTaHOBUTb yCUIN-
Tenbs guanasoHa 144 My, HeMHoOro
W3MEHUB MeyaTHylo nnarty (CMm. cra-
TbIO "AHTEHHBIN YCUAUTEsNb AManaso-
Ha 2 meTpa” B “Pagno”, 2000, Ne 1,
c. 62, 63.)

Cxema 6510ka NnuTaHus nokasaHa Ha
pMc. 2, a anroputM ero pabotbl npu-
BeneH B Tabnuue. Ha tpanchopmaro-
pe T1, ovoaHom Mocte VD1 u KoHpeH-
catope C3 cobpaH BbiNpsaMUTESb C Bbi-
XOOHBIM Hanpsaxennem 23...25 B. Muk-
pocxema DA1 — ynpaBnsieMbii ctabu-
nu3artop Hanpsxeuuvsa. Aduvogn VD3
n VD4 — petektop BY Hanpsxenus.

Brnok nogknioyaloT K TpaHCUBEPY Ye-
pe3 pa3bem XW2, a kabenb CHuxe-
Hua — K XW1. MNepexknioyaiT pexmmMsl
Tymbnepamm SA2 n SA3.

& BuixoaHoe
AHTEHHBLIN
AnTeHHa yeunurens HanpsixeHue, B
Mpuem | MNepepaua

1 Buixrn. 1,2 1,2

2 Boikn. 7 7

1 Bxn. 15 1.2

2 Bkn. 14 7

B pexume paboTbl ¢ aHTeHHOW 1
W BbIKJTIOYEHHOM aHTEHHOM YCUNuTene
(kak nokasaHo Ha puc. 1 n puc. 2) Ha
Bxopgax pewmdparopa HU3KWUIA Norun-
4YeCKUM YPOBEHb, OH X€ NpPUCYTCTBYEeT
Ha Bbixoge 0 DD1, Ha Bbixoge MUKpo-
cxembl DA1 nHanpsxenne 1,2 B. Ecnun
nepeBectn Tymbnep SA2 B nosioxe-
Hue "2", To Ha Bxog AO pewndparopa
DD1 noctynut BbiCOKUI ypoBeHb. Co-
cTosHve pewundpartopa U3MEeHUTCH,
BbiXOQHOE Hanpsxenune 65o0ka yBenm-
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Puc. 3

4yuTca 0o 7 B n 3aroputcs ceBetoavon

HL2.

Tymbnepom SA3
Mpu nepexone B pexum nepegayn BY

BknwoyaT  AY.

CurHan TpaHcMBepa BoiNpAMISETCH ANO-
namun VD3, VD4 n noctynaeT Ha TpaH3n-
ctop VT 1. OH OTKpbIBAETCS 1 yCTaHaBN-
BaeT Ha Bxoge A1 gewmdparopa HU3KUR
YpOBeHb. JTO NpuBELET K ToMy, 4To AY
6ynet oTkmoyeH. MHeimu cnosamm, 610k
NUTaHUs NO3BONAET OCYLECTBASATL He-
3aBUCUMOE  TEepeKfioYeHNe aHTEHH
1 BKJO4EeHue AY.

BonblWWHCTBO AeTtaneit aHTEeHHOro
6r0Kka pasmMelleHsl Ha neYaTtHon nnarte
U3 OBYCTOPOHHE (PONLrMPOBAHHOIO
cTeknotekcronura tonumuon 1,5 mm,
3CKU3 KOTOPOW NokasaH Ha puc. 3. Obe
CTOPOHbI COEAVHEHBI APYr C APYrom o
Kpato nnartb C NOMOLbIO GONbrv, Kpome
TOro, OHY COEAVHEHBI U Hepes OTBEPCTUA
B nnate. lnary pasmeLianT B MeTannu-
4EeCKOM Kopryce, Ha OJHON 13 CTEHOK KO-
TOpPOro ycraHaBAMBalT ruHesga XWi—

XW3. MHe3pga Hago npuMeHnTb G04HO-
kabenbHble.

B AY MOXHO NprMeHWTbL TPaH3uCTo-
pbl VT1—VT3 cepuir KT3102 ¢ 6ykBeH-
HbiMn  uHgekcamm A—E, KT312B,
KT503b, KT503r; VT4 — AM324A-2,
AMN324B-2, AMN343A-2. CrtabunuTtpoH
VD1 — nio60oin ManoMoOLLHbIN C Harps-
Xxenwvem crtabunuzauun 14...16 B,

. VD2 — 9...11 B. B ycunutene nguanaso-

Ha 144 My guogbst VD3—VD6 moxHO
3amennTs Ha K[5226. MogcrtpoeyHbie
KoHgeHcaTtopbl — KT4-25, noCTosiHHbIE
xenatensHo npumenutb K10-17 wnun
opyrve manorabaputHele C BblIBOAAMWU
MUHUMANbLHO BO3MOXHOW AnuvHbel. Pene
K1—K3 — P3K-43 ¢ HanpsixeHnem cpa-
6artniBanva okono 5 B. MApoccenu L1
1 L3 HamoTaubl nposogom MN3B-2 0,4 na
onpaeke guametpom 3...3,5 MM un co-
nepxat 8...10 sutkoB (12...15 BuTKOB
ona npnanasona 144 Mlu).

HanaxwBanuwe ycTtpowcTBa CBOAUTCH
K HACTPONKE BXOOHOIO M BbIXOAHOIO KOH-
TYPOB YCUNUTENS HA LEHTPANbHYIO 4aCTo-
Ty AvanasoHa. [ns NosbilLEeHNUs1 YCTON4N-
BOCTUM paboTh! yCUAMTENS HA BbIBOA CTOKA
PEKOMEeHAYEeTCH HAHECTW HEMHOIO NOrNo-
LAoWEero matepvana Ha ocHose Kap6o-
HUNBHOO Xenesa.

MakeT aHTeHHoro 6noka nmen cneny-
owMe napameTpel: BHOCUMBIE TNOTEPU
B pexume nepepayn Obinm 0,35
(144 Mry) v 0,45 pb (430 MIy), a KCB
cootBetcTBeHHO 1,15...1,2 n He Gonee
1,1. 3aryxaHne curHana co CTOPOHBI He-
NOAKMNIOYEHHO AHTEeHHbl COCTaBUO
-36 v -30 pb.

B Gnoke nutanus tpau3uctop VT1
MOXHO 3ameHuTs Ha KT3102 ¢ niobbim
OYKBEHHBIM MHAEKCOM MAN TPaH3UCTOP
cepum KT312 ¢ nnpekcamu A—B. Ouog-
Hbi mocT VD1 — nobon ¢ AonyCcTUMbIM
ofpaTHbIM HaMpPsXEeHWEM HE MeHee
100 B u Tokom He menee 100 mA. Cse-
TOANOLBI MOXHO TMPUMEHUTHL NIbbie
¢ pabounm Tokom go 15...20 MA n nape-
HUemM HanpsixeHusi He 6onee 3 B. Tlo-
nApHbie  Kowaewcatopbt — K50-6,
K50-16 vnu aHanormv4Hble UMMOPTHOIO
npowsBoacTea, ocrtanbHole — K10-17,
npuuem C4, C5, C8—C10 ponxHsl
VMETb BblBOAbI MUHUMANILHOW OfINHbI.
Apoccenb L1 ananorusen gpoccento L1
aHTeHHOro 6noka. [MoaCTpoeyHbie pean-
ctopsl — CIM3-19, nocrosHHble — MIT,
C2-33. Tymbnepsl SA1—SA3 — MT-1
VNun aHanoruyHble.

Yacte getanen 6noka nuradus pas-
MeLujeHa Ha ne4yaTHoOM nnate u3 ABYCTO-
poHHe ONBrMPOBAHHOIO CTEKNOTEKC-
Tonuta TonwuHon 1,5 mm, 3Cku3 KOTO-
pow nokasaH Ha puc. 4. o nepumeTpy
nnatel 06e CTOPOHLI COEAUHEHbLI APYr
¢ gpyrom ¢onbron. OctanbHbie getann
MOXHO CMOHTMPOBaThH MPOU3BONLHO,
B TOM 4WUCNE W HABECHbIM MOHTAXOM.
Mukpocxemy DA1 Heo6xonvmo pa3smec-
TUTb HA TENNOOTBOAE NNOLWANLI0 OKONO
100 cm?.

Hanaxwvsauue 6noka nutaHus CBO-
OWTCH K yCTaHOBKe TpebyemMbix 3Haue-
HWI BbIXOLHOTO HAMNPSXEHWsi B COOT-
BeTcTBuu c Tabnuuen. MNpu 3aTom cur-
Han nepegartynuka MOXHO VMUTUPO-
BaTb YCTAHOBKOW pe3ucTtopa Corpo-
Tusnenunem 10 kOm mexay katonoom
ctabunutpoHa VD2 n 6a3on TpaH3nc-
Topa VT1. |
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“PAOUNO” — O CBHA3MU

N3JNTYHEHUA

68] ONTUMAJIbHbIN YIOJ1

U PACIIPOCTPAHEHHDIE

AHTEHHDbI

Anexkcauap BAPCKWUHU (VA3TTT)

B paavoniobutensckon nutepartype
Mano BHYMAHUA yaensieTca onTtumasns-
HBLIM yrfiaM udnyyeHus aHTeHH Ha HY gu-
anasoHax. Ho ata vndopmauua nonesHa
NPV MOAENVMPOBAHUN aHTEHH C NOMOLLbIO
KOMMBIOTEPHLIX MPOrpamMm, B KOTOPLIX
QOCTaTO4YHO TOYHO PAcCYUTLIBAETCA BEP-
TUKanNbHbIW yron uanydeHusa. OHa no3so-
NfIeT CTPOUTL AHTEHHbl HEe BCREMylo,
a 3HaTb, Kakow yron nany4eHva ontuma-
fIEH, N 4TO MOXHO OXVAaTh oT Byayuiero
npoekxTa.

9 noseonio cebe BOCNONL30OBATLCH
panHsiMu - 13 kHuru  ON4UN  (John
Devoldere “ON4UN's Low Band DX-ing",
3-rd edition, ARRL, 1999), roe o4yeHb xo-
POLLO OCBeLLeH 3TOT Bornpoc. ymaio, 4To
yenoseky, cpaboraBilemy Ha 3,5 MIy ¢
343 ctpanamu v umetowemy DXCC # 1 Ha
aTom Auanasone, a Ha 1,8 My — 245
CTpaH, BrosHe MOXHO foBepnTh. Pesysnb-
TaTtbl TECTOB, MPOBOAVBLUNXCH MEXAY AH-
rnven n CeBepHoi AMepuKon, nokasanu,
4yTO ¢ BepoaTHoCTLI0 Gonee 99 % yrabl
npuxoga DX-curhanos B pauanasoxe
7 My nexar B npeaenax 11...37 ° (cpea-
Huin yron 22°), B guanasoxe 3,5 My —
13...53° (cpeanvinn yron 33°). Ans puana-
30Ha 160 METpPOB cuMTAIOTCA ONTUMalb-
HeiMu yrnibl 20...40°.

Jlanee TeCTbl NoOKasanu, 4TO Npu HOM-
HOM MpoxoxaeHuu Ha 3,5 Ml B Hanpas-
JSieHUV BOCTOK—3anag, [U1s AUCTaHUUN Me-
Hee 6000 km onTuMansHLle yrnbl COCTaBaT
35...45°. Npuv TOM Xe Hanpasnexn n guc-
TaHUWW, HO B NEpVof CyMepeK vunu Ha
pacceBeTe ONTUMAsNbHLIE YIMbl COCTABAT
20...40°, a gna puctanuuw ot 6000 po
20000 km — 15...25°. ina Tpacc, Npoxo-
OSILUMX Hepes aBpopanbHyIo 30HY, @ TaKxe
ons xopoTtkux Tpacc (po 1600 km) —
15...25%.

U3 cKasaHHOro BUOHO, 4TO XOpoLuas
aHTeHHa Ha HY gnanasoHbl He JOMKHA u3-
fly4ath NOA yraoM K ropusoHTy 6onee 50°.
PaccmoTpumMm Tenepb BONPOC O MWHWU-
ManbHOM Yrfie U3ny4eHus.

Jns MHOMMX U3 HAC NEepPBON HACTOMb-
HOW KHUIOW NO aHTeHHam O6bina KHura
Potxammensa. KHura o4yedb noneska,
HO COOEepXuT maccy owubok, KoTopbie
BBOAAT B 3ab6nyXaeHue HEUCKYLLIEHHOIO
paauonioburtensi. B vactHocTu, owmbo4-
HO YTBEPXAEHME O TOM, YTO YEM MEHbLLE
Yron W3My4eHUS aHTEHHbl, TeM Jly4ile.
3To yTBEPXAEHWE CrpaBesiuBo Ans
BEPXHUX AVANa3oHOB, rAe HEeCKONbKOo
WHON MEXAaHU3M [MPOXOXAEeHWs paguo-
BonH. K npumepy, aHteHHa GP BoicoTON
5A/8 nvkorpa He GypeT xopowo pabo-
Tarb Ha 3,5 u 1,8 MI'y, Tak KaK. uany4aet
rnog yrnom nopsigka 10°, a 3To cnvwkom
ManeHbKu yron uanyyHeHusl Ans 3Tux
AVana3oHOB.

MN3BECTHO, 4TO NPU PaBHLIX YCNOBUAX
(BLICOTA YCTAHOBKW, KavyecTBO 3emnu)

HaUMEHbLLWEe yrnbl u3nyYeHus p[aoT
BepTuKanbHbie aHTeHHbl. OHu cyuTaloT-
CA Hawny4YwuvmMmu nepeganummu AHTEH-
Hamu B Kareropuum HeHanpasBfeHHbIX.
WMEIOT OHU 1 HELOCTaTOK — CUJSIbHO LWY-
MAT Ha Mpuem, NPenMyLLeCTBEHHO
B NETHWI Nepuoa, BBUAY MOBLILLEHHOW
rpo30BOU aKkTUBHOCTU. B 3Tux cnyyanx
NPUMEHSIIOTCA aHTEHHbl BeBepenxa, Ko-
Topbi€ YCTYNaloT BCero oavH S-6ann au-
Moo, HO 3aTO MOYTU HE LWYMAT Ha Npu-
emMm mn3-3a ux manon (1...2 M) BbICOTHI
noggeca. lNpuyeM, 4em xyxe Ka4ecTsBo
3emMnu, Tem nyswe paboTaeT aTa aHTeH-
Ha. Ona 6yneTt o4eHb nnoxo paboraTts,
Hanpumep, BOM3n mopsa unu 60nLworo
Boaoema. AHTEHHbI BeBepenxa rnpume-
HAIOTCA OONbWUHCTBOM KOHTECT-CTaH-
uwin Ha HY gnanasonax. PaboTta aTux aH-
TEHH O4YeHb nogpobHo onucaxa B yno-
MSHYTOW KHUre.

Inverted-V: Mmudnbl u peankHOCTb

310l OYeHb NONyNAPHON aHTEHHE Npu-
MUCLIBAIOT COBEPLIEHHO "Maruyeckue”
CBOWCTBA, Takue Kak HU3KuUM yron nany4e-
HUA MO CPABHEHWIO C Avnonem, 3a CHeT
HAKJTOHHBIX Mf1EY aHTEHHBI, 4TO O4YEHb BaX-
HO a51a panbHux ceasen. K coxanexuvio,
noapoBHOro CpPaBHEHUA 3TUX AHTEHH
onybnukoBaHo He ObiNo, 4TO 1 NOPOAUNO
maccy mudoB 0 BO3MOXHOCTX Inverted-V
(V). B peanbHOCTK 3TOT MU( COBCEM HE
TaK TPyAHO MPOBEPUTL C MOMOLLbLIO Nep-
COHANLHOrO KOMMbIOTEPA W NPOrpamMmbl
MOZENVUPOBAHUA aHTEeHH, Hanpumep,
EZNEC-3 unnu MMANA.

3Ty aHTeHHy HasbiBaOT "aunons 6ea-
Horo paguvoniobutens”, Begb €M HyxHa
BCcero ogHa ornopa. Ho cemuac Mol Gyaem
pa3bupartb XapakTepuCTUKW aHTEHH, & He
yno6cTBa mx yctaHoeBku. Cmopenvpyem
nocnenoBatenbHo gunonb v IV gns pas-
HbIX BbICOT rnogeeca Ha yactote 14,1 My,
Ha puc. 1 nokasansl guarpamMmmbl Hanpae-
neHHocTy aunonsa v |V, pacnonoXeHHbIX
Ha BbicoTe 0,25A. Mbl BUaVM , 4TO aUNONbL
npumepHo Ha 0,6...1 pb npeBocxoauT IV.
3T0 He O4eHb MHOI0, HO TEM HE MEHEe CO-
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Puc. 1
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OTBETCTBYET YBE/IMYEHUIO BbIXOAHOW
MOLUHOCTU Nepegaryvika B 1,26 pasa, T. e.
Ha 26 %.

[No mepe yBenuieHusi BbICOThI NoaBeca
AHTEHH YMEHBLUAETCSH U3Ny4YEHVE B 3EHUT
v BO3PACTaET U3NY4EeHUE MoA MEHLLLIMMU
yIMamn K rOpu3OoHTY, NpUYeM Yy Avnons
3TOT Mpouecc npovcxoguT ObicTpee.
Mpu Boicote 0,4A Makcvmym u3nyHeHust
npubnuxaetcs k 36° v IV npovrpeiBaer
yxe 1,3 b (1,35 no mowHoCcTu), HO 3aT0
B 3€HUT OHa U3Jly4aeT UHTEHCUBHEE, 4TO
XOopowo anst 6rvXKHUX CBA3EN.

Ha BreicoTe 0,5\ (puc. 2) npevmyLue-
CTBO guMnonsi yXe He Bbi3blBaeT COMHEe-
Hui. WN3nydyeHue CKOHUEHTPUPOBAHO
nog yrnom 30° u IV npourpbiBaer yxe
1,7 pb (B 1,47 pa3a), HO 3aTO uany4aer

r0d6

\\y

B 3eHUT npumepHo Ha 2 ab Gonbue.
Ha puc. 3 nokasaHbl NPakTUyeckn CoB-
nagalwue asvmyTasnbHble Auarpammbl
aHTeHH. O6paTuTe BHUMaHue Ha Hepas-
HOMEPHOCTb AuarpamMmbl, JOCTUrato-
wyio 10 oB!

Ha wacToTe pe3oHaHca Avnosb UMeeT
BXO[IHOE COMPOTUB/IEHWUE, MOYTU PABHOE
75 Om, n obecneuviBaeT npekpacHoe co-
rnacoBaHve C 75-oMHbiM duaepom.
Ina IV ¢ yrnom npu Bepuwwmre 120° conpo-
TUBNEeHne noHvxaetcs go 54 Om, a ons
90° — po 43 Om. 3aMeTHO, 4TO KpuBaa
KCB mngeT kpy4e, T. €. LUIMPOKOMMOMIOCHOCTb
IV MeHblue, H4emM y Aunonsa, a aTo Hemano-
BaXHO ons OvanasoHoB 3,5...4
n 28...29 MIny. PesonaHcHan 1actora [V
C YMEHbLUEHUEM YrNa Npy BepLUVHE He-
MHOrO MOBLILLAETCS, YTO HAAO y4UTHIBATL
Mpv HACTPOVIKE.

Ucxoas v3 BCEro U3NOXEHHOr0 MOX-
HO CAenartb 3aKnoyeHue, 4To IV Heckonb-
KO YCTYnaer Aunonio, NpuyeM pasHuLa
yBENMYMBAETCA C BLICOTOW MojaBeca.
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CnenyeT ckenTtu4eckn OTHOCUTBLCH K yT-
BepxaeHuio, yto IV paboraert BO BCEX OT-
HOLLEHUAX nyuwe. [ns Tex, y Koro Her
BO3MOXHOCTW YCTAHOBUTb AUNOSb, MOX-
HO pekomeHpoBaTth IV ¢ yrnom npu Bep-
wuHe He MeHee 120° kak 6nmM3kuin aHa-
nor. A BoobLue, MHorga HyXHa 1 aHTEeHHa
C 3EHUTHLIM U3NIYYEHMEM, K NpUMEpY,
ana obnactHoro uemnuoHatra Ha KB.
B 3Ttom cnysae MOXHO pekoMeHgoBaTb
ONyCTUTL NNeYX AVMNONS, CAENaB N3 Hero
IV, unn Xe cHM3uTbL BLICOTY NMoaeBeca Ao
0,25\ n paxe Huxe.

06 anvenHe Delta Loop

MHoro pasnuuHbix nybnukaumin goee-
nocb NposecTb Ha Temy o Delta loop (DL),
LWMPOKO NPUMEHSEMbIX HALWVMWU paauo-
nodutensmu. Ho HY B oaHoM 13 nybnuka-
uuini He BbUM Tak NOSIHO PACKPbITbl BCE
0COBEHHOCTU 3TUX MOMNYNSPHBLIX AHTEHH,
KaK 3TO CAENaHO B YNOMSIHYTON KHUre.
MpuvBeny TONBEKO OCHOBHLIE, 6A30BbLIE MO-
MEHTb! U3 Hee, oTHocsiwmecs Kk DL. Cpasy
OroBOPIOCh, HTO peyb MAET TONLKO O pam-
Kax, NOABELUEHHbIX BEPTUKANBLHO.
13 Bcex netnesbix aHTeHH DL cunTaercs
HauxyaLlen, Tak Kak 3aHUMAeT HAUMEHb-
Wyio nnowaib B NpOCTPAHCTBE Npu 3a-
AaHHOM nepumMeTpe. Jingupyer B 3TOMN
rpynne aHTeHH Kpyrnas netns, 3atem
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VAYT BOCBMWYTOJIbHUK, LUECTUYTONbHUK,
KBaApaT U B KOHLUE Cnucka — Tpeyrosnb-
Has DL. Pa3Hnuya He CToNb 3HA4YUTENbLHA,
HO BCE X€ €CTb. AHTEHHY Ha3bIBaIOT "KBa-
apatr 6epHoro paguonioburens”. OHa
oueHb yaobHa Tem, 4TO NnogseLmBaeTcst
TOSNbKO B OAHOMN TO4KE.

Pes3oHaHcHas gnuHa DL ot 1,05 po
1,06 oaunHbl BONHBLI. MakCMMyM BbIMIPbI-
LLIa @HTEHHbI NONTY4HaeTCs NPY OTHOLLEHUKN
LJIMHB! OCHOBAHUS a K BbicoTE b (pmc. 4):
a/b =1g(100 F), rae F — pabouas 4acro-
Ta B MI'y. OtHoweHue a/b ans gnanaso-
Ha 7 MINy nonykaercs okono 2,9, a ang
3,5 MIlny — 2,6. Kak n kBagpart, aensra

MOXET n3ny4atb pPpaguvoBOJSIHb! KaK C ro-.

PU30OHTaNbHOMW, TaKk U C BEepTUKaNnbHOM
nonsipusauven.

PaccMOTpyM gnsi Haksana aHTeHHY
C BEpTUKanbLHOW nonspusauymen. Touku
nutaHns — B n C, npuyem ueHTpanbHas
Xuna kabens nogknoseHa Kk Touke C,
a paccrosHue CD pasHo 0,25A. B aTtom
CIy4ae Mbl NONy4yaeM ABa HAKJIOHHBIX YeT-
BEPTLBONHOBLIX 3nemeHta CD wn ED, co-
€AVHEHHbIX BEPWWHAMK B y3ne Toka —
Touke D. lMNepBbli 3NEMEHT MMEET CBOWM
cobcTBeHHbIM NpoTusoBec BAH |, BTO-
poir — FGH. PacnpegeneHve TOKOB B HUX-
HEl CTOPOHE BCTPEYHOE, C Y3n0M TOKa
B Touke H, noaTtomy ux nany4eHvne B3anm-
HO KOMMNEHcupyeTcs. MOXHO pa3oMKHYTb
aHTeHHy B Toukax D n H, u Ha ee paborte Ha
OCHOBHOI 4YaCTOTe 3TO HUKAK He OTpas3uT-
cs. Ho B 3TOM cny4ae oHa CTaHeT ogHoAu-
ana3oHHOM.

Uanyyenns ctopoH AD 1 GD cknaabiea-
I0TCSl, TAK KaK CTOPOHbI BO3ByxAaloTcs
B ¢aze. Takum 06pazom, DL 3kBMBANEHT-
Ha ABYM CUH(}asHbIM BEPTUKANaM, pa3He-
ceHHbiM Ha 0,25...0,3A. Takas cucrema
UMEET YBEJINNEHHbI BbLIUIPbILL A7 Ha-
NpaBEHN, NEPNEHAVKYNSPHbLIX MIOCKO-
CTU @HTEHHbI, K TOMY X€ He HyXpaercs
B CMCTEME NPOTVMBOBECOB KakK OAMHOYHbI
BEpTVKA.
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Ha pabory Bcex BepTuKanbHbiX aHTEHH
OKa3blBaeT 6ONbLLOE BAMSHWE Ka4eCcTBO
3emnu. OT HEro 3aBUCUT UHTEHCUMBHOCTb
n3nyyeHns nog Hu3kumn yrnamm. DL
C BEPTUKANLHOW MNONspu3aumein He Kpu-
TUYHbE K BLICOTE MOABECA, Kak 1 BCE BEP-
Tukanst. Ha 3,5 MIu, Hanpumep, pocra-
TOYHO BbICOTbI HUXXHE CTOPOHBI OT 3eMnn
3 M, a BepxHeir Toukn — 21 M. Ecnum 3anu-
Tath DL B TO4kax A unu G, TO ropn3oHTarnb-
Hble TOKM B HWXHEN CTOpoHEe He OyayT
NOSIHOCTBLIO KOMMEHCUPOBATLCS U MOSIBUT-
€S 3HAYMTENbHANA HaCTb U3NYHEHNS Cropu-
30HTaNbHOM Nonsipu3auven nog yrnamu,
6NMU3KUMKN K 3€HUTY, T. €. COBEPLUEHHO
6ecnonesvbiMn Npu patoTte Ha panbHue
AVCTaHUMK.

Tenepb pacCMOTPUM BapUaHT NuTaHust
@HTEHHbI C FOPU30OHTANbHONM NoNspU3aum-
ein. 3anutaem ee, AN HArMSAHOCTY, B TOY-
ke D. B atom cnyyae nonyuyaercs IV ¢ nog-
KJIIO4EHHbIM K €€ KoHLam aunonem BAHGE.
B 3tom BapuaHTe Hawa DL 6ynet pabo-
TaTh Tak Xe, Kak nobas ropnaoHTanbHO
NONSIPU30BaHHAsA aHTEHHA, C OY€Hb CUJIb-

HOWN 33BMCMMOCTBLIO OT KavecTBa 3emiun !

1 OT BbLICOTHI noageca. Ecnn nopsecutb
[axe ropu3oHTanbHbLIA AUNobL Auanaso-
Ha 3,5 My Ha BeicoTy 21 M, TO MBI Mony-
YMM NONTU UCKIIONUTENIBHO 3EHUTHOE U3-
JIy4eHve.

Mpu nnoxown 3emne DL ¢ ropu3oH-
TanbHOW nonspu3auven nyLwe, 4Yem
C BEPTUKANBHOW NpPU Yrnax u3nyuyeHus
6onee 35°. MeHbLUMe yrnbt — Npeporaruv-
Ba @HTEHH C BEPTWKANbHOM Nonsipuaaum-
en. MakcumanbHblih Boivrpbil DL ¢ Bep-
TUKanbHOM Nonspu3aumein Ha 2 ob MeHb-
we, yem DL € ropu3oHTanbHon, HO no-
CNepHNs UMEET 3TOT BbiUMPblill NpU yr-
nax, 6nmM3kux K 3eHUTY, B TO BPEMS Kak
y DL c BepTtukanbHOWN nonsipusauuen
3TOT BLIMMPLIW MONYHAETCs Mpu yrnax
okono 25°.

DL ¢ BepTrKanbHOW nonsipu3auvein oc-
nabnsioT cUrHanbl, NPUXoAsLLNE C 3eHUTA,
T. €. MECTHbIX CTaHLuiA, KOTOpble U TaK
CIbILLHBL O4€Hb xopowo. lMpun xopoluen
3emne DL ¢ BepTukansHOM nonsipnsaumen
obecneumsalotr Ao 10 gb Boivrpbiwa ons
CUrHANOB [alNbHUX CTaHLMIA.

Ans  wvnniocTpaumMm  CKa3aHHOoro
B3MISSHEM Ha AnarpamMMbl HaNpPaeBIEHHO-
CTU B BEPTMKANbLHOW NNOCKOCTW, pac-
cuuTaHHbie nporpammon EZNEC-3 gns
DL Ha guana3oH 7 Mlu, nogBelleHHOM
BEPTUKANbHO Hafn 3eMNen CPeaHero Ka-
yecTtea. Ha puc. 5,a 1 6 gaHn guarpam-
Mbl DL ans BepTUKanbHOM 1M rOpu30H-
TanbHOW NoNspM3aLmrii COOTBETCTBEHHO.
BbiCOTa HUXHEN CTOPOHL HAaA 3emnen
10 m. MNpeumyuiecteo DL ¢ Beprukanb-
HOW nonsipusaumen osesngHo. OHO co-
XPAHAETCH WU NPU MEHbLUMX BBLICOTAX.
Ha puc. 6 BbICOTAa HUXHEN CTOPOHbLI
20 m. 3pecb yxe nuanpyet DL ¢ ropu-
30HTanbHOM nonspu3auven (puc. 6,6).
3Tun pacueTHble rpadmkn OYeHb Harnsa-
HO TMoOKa3wBalOT npeumywectso DL
C BEpPTUKANbLHOWN Nonspuaaumen npu Ma-
NbiX BbICOTAx NogBeca Haa 3emnen.

/3 CBOEro nu4YHOro onbiTa 3Kcrya-
TauMm 3TUX AHTEHH MOry CKasaTtb, 4TO
€Cnn HAcTpPOUTb B PE30HAHC aHTEHHY
AN roOpu30HTaNbHOW nonspusauuu,
TO Npu nNepexoae Ha BEPTUKANbHYIO,
T. €. NpYN 3aMEHE TOYKW NUTAHUS, BXOA-
HOE€ CONPOTUBNEHME AOBONbHO CUJILHO
N3MEHSETCSH, YTO MPUXOAUTCS YSUTbI-
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BaTb Npw cornacoBaHuun. Y MeHst ecTb
BO3MOXHOCTb MPOTSruBaTe MONOTHO
AHTEHHbl 4Yepe3 U30NATopbl (aHTeHHa
B HUX He 3aduKCcupoBaHa) v, Takum 06-
pa3oMm, 3a 2—3 MUH U3MEHATb NONspU-
3auuI0 aHTEeHHbl. BbicoTa HWXHEW cTo-
POHLt HaA Kpblwewn 1,7 M. BelcoTa Kpbl-
wu Hap 3emnen 55 M. lNnockocTb aH-
TeHHbl HaknoHeHa nopa yrnom 30° k Bep-
Tukanu. Ucnonb3oBan npoeof B NBX
n3onauuu.

A npoBoAWN 3amMepbl C NMOMOLLBIO aH-~
TeHHOro aHanuzatopa VA1 v nonyswn
cnepylowme rnoxkasaHust Ha  4YacTtoTe
7MIu:Z,=16,5-j320m, Z,,= 84 + j47 Om
(B NnepBoM cnydae nonsipusauvsi Beptu-
KanbHasi, BO BTOPOM — ropu3oHTasnbHas).
MNMockonbky CONMPOTUBNEHUN BECbMa pas-
JINYHDBI, NPULLIOCH U3roTOBUTL OTAENbHLIE
3NeMEHTb! COrNacoBaHus.

N3mepeHus npoBOAVUAUCH 3UMOWN,
koraa 6bino ctabunbHee NPoxoXxaeHue.
C ropuv3soHTanbHoW nonsipusauven DL
HauduHana pabortaTth Ha BocTo4Hyio EB-
pony Tonbko HauvuHas ¢ 22—22.30 no
TopoHTCKOMY BpemeHw. lNpu nepexope
Ha BEPTUKANbHYIO NOAAPU3aALUIO TOXE
camoe nony4anocb ¢ 19.30—20 4. 3710
MOXHO OObSICHUTBL TONbKO OAHUM —
Npyv BEPTUKANbHOW NONSPU3aunmn Huxe
yron wusnyderus. lpoBepssocb 3TO
MHOrokpaTHo, No3Tomy owwubka mano-
BEpOATHA.

B cpaBHeHun c BepTukanom R8

Cushcraft DL pasana BbiUvrpbill Ao
1,5...2 6annoB B MOMEHT, Korga npo-
XOX[AEeHWEe TONbKO HayuHanocb. B HOY-
Hoe Bpems Ha 7 MI'u, npw ycTtaHoBuB-
wemMcs npoxoxaeHuun, obe aHTeHHbl pa-
6oTtanu oAuHakoBo xopolo. Tonbko 3a
nepwvop ¢ okTabps npownoro roaa u no
anpenb 2001 r. yaanocbh cpabotartb Ha
DL ¢ BepTukanbHoOn nonsipusauven (Ha
avanasone 7 MIy) ¢ 157 ctpanamu v 40
30Hamu. NMutate DL ny4qwe cummer-
pyv4HOU NuHuen. Ins cUMMETpUpoBa-

HUS 8 Nnpumenun GeppuToBblie HOYOHKY |

C BHYTPEHHUM AUaMeTpoM 4yTb BonbLue
ovametpa kabens. Ux Hano HaHuzaTb
Ha kabenb, Ha anvHe npumepHo 30 cM
B TOYKE, OTCTOSILUEN OT TOYKU NUTaHUA
aHTeHHbl Ha 1...1,5 M.

Bce Bbilllecka3aHHOE roBopuT O TOM ,
4YTO HAA0 MPUMEHSITb aHTEeHHbI C BEpPTU-
KanbHOW nonsipusauuen, BBUAY UX SIBHbIX
NPevMyLLIECTB, KOraa TpyAHO obecnevnTb
HeobxoaMMYyI0 BLICOTY NnoaBeca.

HenaBHO 1 yCTaHOBWUN ABA HETBEPTb-
BOJIHOBbLIX crionnepa Ha 3,5 n 1,8 MIy,

(nBa ny+a 20 n 40 m nop yrmom 70° |

K 3eMne C BbICOTht 55 M 1 Takue xe pa-
Avanbl Ha nnockow kKpbiwe). MNMpoxoxae-
HVE MOKa HE 3UMHEEe, HO MHe yxe yna-
nock ceazartbes ¢ PY, LU, 5B4 v op. K co-
XaneHuIo, Kpbillla He NO3BONSIET YCTaHO-
BUTb MO ABa pajuvana B JINHWUIO NOA, yr-
nom 180° ans Toro, 4To6bl UX U3NyHEeHUE
NONIHOCTBHIO B3aWMHO KOMMEHCUpOoBa-
nocb, a cnepoeatensHo, ybpate w3 ava-
rpaMmbl 6ecrnonesnylo ropu3oHTaNbHYIO
COCTaBNAIOLLLYIO, HO, KAK rOBOPUTCA, HEM
foratbl, Tem u paas. EZNEC-3 noka3sbi-
BaeT NPUEMNIEMYIO AvarpaMmmy anst aTux
cnonnepos, HO Byaylee Nokaxer.
JAymaetcs, 4uTo npuBeaeHHas uHgop-
Mauusi MHOrMM NOMOXET caenatb npa-
BUJIbHbIE BbiBOAL!  OTHOCWUTENbHO
PacCMOTPEHHbBIX O4EHb MOMNYNAPHbIX aH-
TEHH.

K POXAEHUIO

MHTEPHET: HANYTH

TOJIbILLIKO, rnasHbiti axcnepr 3A0 "Komnarnus "MTY-Uxndpopm™ ,

' r. Mockea

"Her Hu4ero 6onee yCrnoKouTeENsLHOrO M NPUTSrarenbHOro, YemM 3KpPaH KOM-
nuioTepa C NMNO3aHTHOM YNOPSIAOHYEHHOCTHIO YMCEN, SPKOCTBIO KPAaCOK m 351e-
raHTHOCTbIO Aviarpamm. [poncxXoanLIee Ha 3KPaHe 3axBarbiBaeT Hac v 3acTas-
nser 3a6biTh, 4TO KOMITBIOTEP TOMLKO OTEEYBET Ha BONPOCH!, HO HE CTaBuT ux.”

N. BepHcrenn “TpoTtus Goros: ykpowienme pucka”™

Mpepnocbinku

3apoxaeHve NpeanocbUIoK COo34aHust
mobanbHor Cetn npovcxoamno B FOSTHOM
COOTBETCTBUMU € MoBasbHbIM hunocodckm
33KOHOM O MPEBPALLEHUN KONMHECTBEHHbIX
U3MEHEHW B Ka4eCcTBEHHblE. Kak u3BecTHo,
Bnepvop, 1945—1960 . B CCCPuCLLAnpo-
Boauuch PaboTbl HE TOMbKO NO CO34aHUIO
KOMMbIOTEPOB, HO W NO UHTEPAKTUBHOMY B3a-
UMOOEUCTBUIO YenoBeka ¢ MaluvHon. B pe-
3ynbTaTe NosIBUINCH NEPBLIE UHTEPAKTUBHBIE

| YCTPOWCTBA U BbIMUCTIUTENbHBIE MaLLIUHBI, pa-

Boralouime B pexxvive pasaeneHvsl BpeMeHW.
Mpaeaa, Koro-To Npw 3ToM weapo huHaHcu-
poBanmn, a KTo-TO BbiHYXA€EH Obln vHorpa pa-
6oTarb 4yTb 1 HE B nognonbe. Hawwwm yye-
HbIM NpUXOAWNIoCh cobniopaTe KoHCnupa-
Lm0, Aabbl U HE 3aN0A03PUTN B CUMNATUSX
K "rxeHayke kubepHeTuke”. A Belb UIMEHHO
Tak onpenenvn HORYKO HayKy COBETCKUIA dhu-
nocodckuin CnoBapb, U3NAHHLIN B cCepeanHe

| XX Beka! BbiTb MOXET, OTrONOCKU TOM 3rnoxv

MOXXHO BCTPETUTL B OTEYECTBEHHOM TEPMUHE
3BM, §TO, KaKk U3BECTHO, O3Ha4aeT "anek-

' TPOHHO-BbIHUCTTUTENbHARA MawmHa" u, Kak

MOXHO MPEANONOXUTb, BNOMHE CPOAHW Bbl-
PaXEeHUIO " BEePEBAHHO-MUCbMEHHbIV CTOST" .

B kauecTtse HebOoMbLLIOTO OTCTYI/IeHUs 3a-
MeTuM, 41O 28 okTabps 1955 r poauncst oavH
V3 U3BECTHBIX NEPCOHAXEW HalLMX AHen —
Bunn lewrc (Bill Gates). On xe — maea
W MaBHbIA apXUTEKTOP NPOrPaMMHOro obec-
neseHust kopriopaumn Microsoft (B nyqwve
AN\ KOMMaHwv rofpl). 31a Koprnopauvst Ao
CUIX NOp SBMSIETCH BEYLLMM MUPOBBIM Npo-

' n3BOAMTENEM MPOrPaMMHOIO 06ecneHeHust

U151 NEPCOHaUIbHBIX KOMIMBIOTEPOB, TakK TECHO
VHTErpUPOBaHHbIX CerofHs B VIHTepHeT.
PsinoBow poccusiHuH, obpatuvBlLuMiics
K aMepUKaHCKUM UCTOHHWKaM MO UCTOpUU
CeTu (Koux NpeaoCTaToqHO), MOMUMO YAVIB-
NEHUS MOXET UCMbITaTb W HYBCTBO rny6o-
vanwero yaosnetBopenus. OH y3HaeT, 4To
B Camblii pasrap roHKy BOOPYXEHWI rocrne
BreHaTIAIOLLMX YCIEXOB COBETCKOM KOCMO-
HABTWKW, KOraa camo C/I0BO "CryTHUK™ CTa-
J10 HapULATeNbHBIM, NONY4UB TPaHCcMTepa-
umio "sputnik”, CLLUA 6binn BbIHYXAEHbI IO-

||| TOBUTb KakoW-TO HECUMMETPWHHBIW OTBET

Ha NPOrpecc NPOTUBHYKA B XONOAHOW BOW-
He. B koHe4HOM uTore 3TOT OTBET BbUIWICSH
B co3panve UHTepHeta. 3ameTtum, 4To pa-
60716l No 06beavHeHnIo 3BM B ceTv npoBo-
awwmce u B CCCP. OpHako npy co3gaHvm
WNHTepHeTa uctopus pacnopsawnach no-

"' cBoemy. MNony4aercs, 4to merHo CCCP He-

BOJIbHO CTas1 CTUMYNOM Ans co3gaHust Cetw.
B 1957 r. B CLUA, no ykazanuio npesu-
newta [lyaiTa 3naeHxayapa, B coctase Ot-

' npena O6opoHbl (DoD, Department of

Defence) popmMupytoTcs fBa NPaBUTENLCT-
BEHHbIX opraHa: HauwoHanbHan aspokoc-

. Mudeckas aamunmcTpaumst NASA (National

.| Aeronautics and Space Administration), ko-
W ' Topas B NpeacrtaB/ieHVn HE HYyXOaeTtcs,

a Takxe AreHTcTso o lNepeaosbim O6opoH-
HbiM UccnepoeaHuam (DAPRA vnm Defence
Advanced Research Projects Agency). Cae-
NaHo 370 B0 C LENbI0 aKTUBHOIO MPOAsU-
XEHUs1 BOEHHbIX TexHonorvm CLUA Ha nuan-
pytoLLme rnosvuvmv B MUpe.

Iporpecc HYenoBe4ecTBa v BOEHHbIE TEX-
HOJOrvY Beeraa UayT pyka o6 pyky, nosTomy
BECbh Ha4Ya1bHbI 3TanN Pa3BUTUA HAPOXAI0-
wencsa Cetu ByieT HanoNro CBA3aH C BOEH-
HbiM BegomcTBoM CLUA. B Hauane 60-x ro-
0B ocHOBHBbIE paboTbl DARPA 6bnv noces-
LweHbt paspabotke mMeTona coeavHeHw
KOMIMbIOTEPOB APYr C APYroM. AreHTCTBO
BbIIENAET [IeHeXHble CpencTea Ana npu-
BfIE4EHUsT K MepcrekTUBHbIM paspabotkam
yHuBepcuTeToB U Kopnopauwn (Maccauwy-
cetckum TexHonorvyseckun UHcturyt — MIT,
HEKOMMEPHECKAs OpraHu3aumsi, 3aHUMalo-
LLAAICH CTPATErMHECKUMU UCCELOBAHVSIMU
v pazpaborkamm — RAND Corporation).

B 1962 r. Ox. Nlivknanaep (J.C.R. Licklider)
nybnukyet pabory "Galactic Network”, B ko-
TOPOW NPEeACKa3biBaET BO3MOXHOCTL Cyllie-
cTBOBaHUA B Bynyuiem rmobanbHOM KOMBIO-
TEPHOW CBA3WM MexXay JI0AbMWY, UMEIOLMN
MIHOBEHHbIA IOCTYN K NporpaMmMam v 6a3am
[aHHBbIX 13 NMoDOoM ToYKK 3eMHOro Lwapa. Kak
3TO HW YAVBUTENBbHO, €ro npeasuaeHve
B MOJIHOM MEPE OTPAXAN0 COBPEMEHHOE YCT-
poncTBO BcemupHon Cetw. Torpa xe, B aBry-
cte 1962 r., Builuna crama IX. Jiuknaiigepa
nB. Cnapka "UHtepakTviBHas CBs3b YenoBe-
Ka C KOMIMbIOTEPOM™.

Bo3arnaeve nepByl0 uccnepoBatesb-
CKylo nporpammy, Hadatylo DARPA 4 okTs-
6ps 1962 r, Jluknanpep cymen yeneyb
CBOEI KOHUENUMEN rpynny y4eHbix, Cpeav
KoTopbix 66N ero GyayLumn NPeemMHUK —
uccneposarenb u3 MIT JloypeHc PobepTtc
(Lawrence G. Roberts), a Takxe WBaHa
Casepnenga (lvan Sutherland) v Boba
Tenopa (Bob Taylor).

lNoka B ronoBax OOHUX “ANLIErosoBbIX”
(KaK Nopov HasbIBaKOT aMEPUKAHLbI y4EeHbIX)
3penn KoHUenTyanbHble Mbicnv o Byaywiein
Cem, gpyrve pasmbilnisany O NOAroTOBKe
TexHonorvyeckom 6asbl. Eue B ione 1961 .
NeoHapp KneiHpok (Leonard Kleinrock)
paspaboran v Brepeblie onydnukosan cra-
Tolo "MHDOPMAUMOHHBINM MOTOK B KPYTHBLIX
KOMMYHWKALMOHHBIX ceTax”, rae npeacra-
BW1 HOBYIO TEOPUIO Nepesayy AaHHbIX. 310
6bina npakTuyecku nepeas nybnvkaums no
TEeopuM KOMMYyTaLmu naxketoB. B 1964 . Ho-
Bas KOHLEMNUMS BHILLNA YXE B BUAE KHUM.
Torpa e J1. KnenHpok ybeaun J1. Pobeprca
B BO3MOXHOCTY KOMMYHUKaAUMIA C UCTOSb30-
BaHWEM NAKETOB U B MPEUMYLLIECTBAX CBOEN
TEOpUU nepes APEBHEWLLMM MPUHLWIIOM
nepensyn uHdopMauMm — KoMmyTaumen
KaHanoB. Kak u3BeCcTHO, Npv NakeTHOM KOM-
MyTauuvm HeobxoavMbie 15 nepesasy AaH-
Hble pa3tuBaloTcs Ha (hparmMeHTbl, K Kaxao-
My 13 KOTOPbIX MPUCOEAVHSIETCS 3aroNioBOK
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(anpec), copepxawmn nonHy uHdopma-
UMIO O OOCTaBKE MakeTa Mo Has3HaYeHuio.
B peaynbrare oavH KaHan CBA3U MOXET UC-
nosb30BaTbCsH /19 OHOBPEMEHHOW nepe-
Ja4uv nHdopmaLmm MHOXeCTBa nonb3oBare-
Nen, Torga Kak npu KOMMyTaLMn KaHasos,
LUMPOKO MCMOJb3YEeMON B TPAOULIMOHHON TE-
ned>OHHON CBSA3W, KaHa CBA3W BbIJENSETCH
UCKIHOYUTENBHO K YCryram AByX Monb30Ba-
TENEW, PACMNONOXEHHbIX HA €0 KOHLAX.

B npepnsepuu

Jins npoBepku HOBOW KOHUENLWM MaKeT-
Hon kommyTaumm J1. Pobeprc n Tomac Mepunn
(Thomas Merill) ewe B 1965 1. coeauHM KOM-
nbioTep TX-2 B wrare Maccauycerc (MIT, Jla-
6oparopuvu FluHkonsHa) € Komnbiotepom Q-32
B System Development Corporation (Canta-
MoHuka, KanmdopHusi) C rnomMoLLbiO HUSKO-
CKOPOCTHbIX TENE(HOHHBIX KOMMYTUPYEMbIX
JWHWIA (NoKa eLLie 6e3 KoMMYTaLIVM MaKETOB).

Takum o6pasom, B 1965 r. B CLLA Gbina
co3gaHa nepBasl B UCTOPUM MaSIEHbKas,
HO BOBCe AaXe HeNoKaibHas KOMMNbIOTEPHas
ceTb. Pe3ynstatoM aKCnepuMeHTa Crano
MOHVUMaHWE TOro, HYTO KOMMbIOTEPHI MOMyT
ycnetuHo paboTarb BMECTE, BINOMHSAA Npo-~
rpaMmMbl U OCYLLECTBNAA BLIOOPKY AaHHbIX.
Crano TaKke sicHbIM U TO, 4TO TenedoHHas!
CeTb C KOMMyTaLVein kaHanoB abcomoTHO
HENPUrofHa A8 NMoCTPOEHUs KOMIMbloTep-
How cetn. CerofHsi Mbl MOXET NPeACTaBUTL
3TO KaK Hayas1o KoHLa 3roxv 6e3pas3nenbHo-
ro rocroacTea TPAaULIMOHHON TenedoHun.
MpaBaa, B TO BPEMS 3TOMO eLLIE HUKTO HE Mo-
HFN, HO HaMm cneayeT 3anoMHUTL 3TOT Bbl-
Boa. Pazymeercs, yoexaeHHOCTb J1. Knen-
pokKa B HEOHX0AMMOCTU NAkeTHOWN KOMMYTa-
UMM Nonysuna ele OgHO NMoaTBEPXOAEHWE,
1 370 6bUI0 B TOT MOMEHT CaMbIM T1aBHbIM.

B koHue 1966 r. DARPA npurnacvno
. Pobeptca ona peanu3auuu npoekrTa
komnbloTepHon cetn ARPANET. Liensmu
npoekTa 6bnM obbeavHeHue UcCnepoBa-
TENbCKUX YHPEXAEHWUI, NPOBEaeHWE 3Kcne-
PUMEHTOB B 0O/IaCTU KOMIMBIOTEPHBLIX KOM-
MYHUKALIMIA, @ TaKke usyyeHne cnocobos
NOAAEPXKU HAOEXHOW CBSI3N B YCNOBUAX
SIAEPHOro HaNageHus.

WUrak, J1. Pobeptc Havan paborare Hag,
pa3pabOoTKON KOHLENLWN AELEHTPaIM30BaH-
HOIo (PacnpeaeneHHoro) ynpasneHusi BOSH-
HbIMUY U TRaXAAHCKMN 06 beKTamu B Nepros,
BeAEeHUs BOH. J1oBONBHO BLICTPO NOSBWICS
rniaH ARPANET. B 1967 . Ha cumnoauyme no
MpuHuvnam Bzaumopencreus (Operating
Principles), opraHusaoBaHHOM Accouuvauven
MalUMHHBIX BbMucnenun (ACM, Association
for Computing Machinery), koropas 6eina oc-
HOBaHa eLle B 1947 1. n siBnsieTcs NnepebIM Ha-
Y4HBIM 1 0BPa30BaTesIbHBIM KOMMBLIOTEPHLIM
C006LLEeCTBOM, BBl NPEACTaBNEH MPOEKT Ce-
™ C KOMMyTaLven nakeros. M torga xe,
B 1967 r., nepeoe uanaHve npoekta ARPANET
onybnukoBaHo J1. PobepTcom.

Ha Tom xe cumnosuymve, rae J1. Pobeprc
npeAacTaBNan CBOIO O4EPEOHYIO CTarbio Ha
YKa3aHHYIO Bbitle Temy, 6bi1 coenaH elle
OOVMH A0KNaA O KOHUENLUMW NaKeTHOW KOM-
nbloTepHon cetn. Kak W3BEeCTHO, YMHbie
MbICIIU JOBOJIBHO 4acTO OAHOBPEMEHHO
NMPUXOASAT B Pa3Hble YMHBIE rosoBbl. ABTOpa-
MW 3TOrO AoKiaga 6 yyeHsle ¢ "Tyman-
Horo Anbbuvona™ [oranes Oasuc (Donald
Davies) u Pogxep CkeHmnbObiopy (Roger
Scantlebury) n3 HauvioHaneHon ¢uanyec-
ko naboparopum NPL (National Physical
Laboratory B Mugncekc, Benvkobpuranus).
B NPL 6bina paspaboraHa cerb nepegaqv

AanHbix (NPL Data Network) nop, pykosopcT-
Bom [l. [13Buca. Kak BuaHO Tenepb C BbICOTbI
XXI Bexa, moHononus CLUA Ha co3ganue UH-
TEPHET HE BbIMMAANUT CTOMb YX OAHO3HAYHO:
BbIXOAMT, HTO MOMUMO MHULIMMPYIOLLLE ponu
CCCPR, k npaktuyeckow peanusauvm UHrep-
HeTa NPWIOXWIU PYKY U aHITINYaHE.

P. CkeHTnuObtOpy pacckasan J1. Pobepr-
cy 0 paborax, BbinonHsBumMxcs B NPL, a Tak-
xe o pabotax MNona Bapexa (Paul Baran)
nero konner ud RAND Corporation. B 1964 r.
rpynna cotpyaHukos RAND Corporation Ha-
nucana Crarbio rno CeTsiM C NakeTHON KOMMy-
TaLmen 415 H4AEXHbIX FONOCOBbLIX KOMMYHU-
KaLyi B BOEHHbIX cuctemax. Okasanoch, 410

pPaboThbi, KOTOPBIE NPOBOAVIUCH B CEPEAVHE .

60-x rogos B8 MIT, RAND u NPL, 6bin1 BO
MHOrOM NapasnesibHbIMU, U 3T OpPraHn3a-
LMK HE Umesiv MHGOPMaLIMM O OERTESIbHOC-
1 apyr apyra. Pasrosop J1. Pobeprca ¢ co-
TpyaHvkamu NPL yBeHuancs 3aMmCcTBOBaHU-
€M C/ioBa "NakeTr” W pPelLleHneM YBEINTb
npeanaraemMylo CKOpoCTb Nepeaasm no Ka-
Hanam npoektupyemon cetm ARPANET
¢ 2,4K6/c no 50K6/c.

B asrycre 1968 ., nocne Toro kak J1. Po-
6epTc n opraHm3aumn, GUHaHCUpYeMbIE U3
6ioaxera DARPA, popaboranu o6uiyio
cTpykTypy " cneuudukaumm ARPANET,
DARPA BbINYCTUNO 3anpoC Ha pPacLEeHKU
(Request For Quotation, RFQ), opranuzo-
BaB OTKPbITHIA KOHKYPC Ha pa3paboTky oa-
HOIO U3 KIHOYEBBIX KOMMOHEHTOB — KOMMY-
Tartopa NakeToB, MONYYMBLLEro Ha3aaHue
NHTepdeincHbin npoueccop coobLueHui
(Interface Message Processor, IMP). B ge-
kabpe 1968 r. KOHKYPC BbIUrpana rpynna Bo
mase ¢ PpaHkom Xaptom (Frank Heart) na
komnaHuu Bolt-Beranek-Newman (BBN).

Mocne 3roro pabora Benack napaiesns-
HO HECKONBKVMU WCCNEeNoBarebCKumm
rpynnamn. Komanna na BBN paborana Han,
MHrepdencHbiMM npoLieccopamu cooblue-
HUIA, a eLle oauH cotpyaHuk BBN, octaBue-
LUMIA 3HAYUTESTbHBIN Criea B UICTOpUK CTaHOB-
neruss UHteprera, Pobepr Kau (Robert
E. Kahn), npuHuman axktmmeBHOe ydactue
B npopaboTke apxutekTypbl ARPANET. J1. Po-
6epTC COBMECTHO C XoBappom (PpPaHKOM
(Howard Frank) v ero rpynnoin 3 Network
Analysis Corporation npoekTmposanv 1 onmm-
MU3VPOBAIM TOMONIOTUIO U SKOHOMUHECKUE
acnekTbl ceTu. Npynna J1. KneviHpoka na Ka-
nudopHUiACKoro yHmneepcuteTa B Jloc-AHa-
xenece (UCLA) rotosuna cucremy namepe-
HUA xapakTepuctuk cetn. Cnepyer oTme-
TUTb, HTO YXE TOIAA, Ha 3TON pPaHHen cTaauu
passutusi Cetn, OCYLLECTBISNACh OQHOBPE-
MeHHas paspaboTka Kak CEeTeBOW MHPPacT-
PYKTYPbi, TaK 1 CETEBLIX MpUNoXeHui. U ata
TpaguLma NEPMaHEHTHOO COBEPLUEHCTBO-
BaHuA CeT COXPaHSIETCH B HaLLM AHN.

PoaunbHbiid AOM

Bnaropgaps tomy 4ro J1. KnevHpok yxe
B TEYEHVE HECKONBKUX NET BblN U3BECTEH Kak
aBTOP TEopUM MaKETHON KOMMYyTaLMM 1 Kak
CNeLVanUCT Mo aHaIugdy, NMPOEKTUPOBaHWIO
nuvavepeHriM, ero CeTeBon uamepuresbHbIA
ueHTp B UCLA Gbin BLiGpaH B ka4eCcTee NepBo-
ro yana ARPANET. Torna xe, B ceHTsOpe
1969 r., komnanvs BBN ycTaHoBuia B Kamm-
(POPHUCKOM YHUBEPCUTETE NEPBLIA “VHTEp-
(dencHBIA NPOoLIECCOP COOBLLLEHMIA" 1 NOAKMO-
qna K HeMy NepBbIn KoMmnsloTep. Bropon yaen
6uin 0bpasoBaH Ha 6ase npoekta [yra 3H-
rens6apra (Doug Engelbart) "Hapaiuvsanne
yBnoBeyeckoro uHtennekta” B Crandopac-
KOM mccneaoBareibCkom uHeTutyTe (SRI).

B SRl opranuzosanu CeteBovt H$popma-
LIMOHHBII LIEHTP, KOTOPLIY BO3mMasuna 3nu-
3abeTr Pevinnep (Elizabeth Feinler). B ¢pyHk-
LMK LIEHTPA BXOAWIIO noaaepxanve 1abnuy
COOTBETCTBUSI MEXIY UMEHAMU N anpecamu
KOMIMBIOTEPOB, @ TaKke 0DCNyXunBaHue Kara-
ora 3anpocoB Ha KOMMEHTapu1 1 Npeano-
xenus (Request For Comments, RFC). He-
pe3a wmecsy, korga SRl nogxkmouvnu
K ARPANET, ua naboparopum J1. KnetiHpoka
61110 NOCNAHO NMEPBOE MEXKOMIMBbIOTEPHOE
coobuenve. [leyms crneayiolyvMi yanamm
ARPANET cranm KanudopHuickmin yHmeep-
cuter B ropopge Cawrta-bap6apa (UCSB)
1 YumBepcuteT wrara lOra. B atnx yHusep-
cUTeTax PasBmUBa/ICh NPOEKTHI MO NPUKNIaa-
HOM Budyanuzauwuv. nen lannep (Glen
Guller) n bapton ®paiin (Burton Fried) na
UCSB wvccnenoBanv MeToabl oTobpaxeHust
MaremarmHeckmnx QYHKLIMIA C UCNoNb30BaHW-
eM OMUCIUIeeB C MamAThiO, MO3BONSIOLLMX
CnpaBuTbCs C NMpobnemoit NepepucoBKU
n3obpaxenus no cetu. Pobept Tewnnop
u MeaH Cazepnenp B [OTe nccneposanv me-
TOAbI PUCOBaHUSA MO CETU TPEXMEPHBIX CLIEH.

B pesynbrate K koHuy 1969 r. B ogHy
KOMMBIOTEPHYIO CETb BbINMN BK/IIOHEHBI Ye-
ThIPE UCCNEAOBATENLCKUX LIEHTPA:

— University of California Los Angeles
(UCLA),

— Stanford Research Institute (SRi);

— University of California at Santa
Barbara (UCSB);

— University of Utah.

Poxaenue

Urak, B oktabpe 1969 r. 6uino nocnaHo
repBoe 3NEKTPOHHOE CoobLIeHWe Mexay y3-
namm UCLA (KanudopHuiickuia YHvBepcu-
Ter, Nloc-Aupxenec) v SRI (Uccneposaresib-
ckut Uuctutyt Crandopaa). losopsT, 410
B caMOM Hadane paboTbi 3Ta nepeasi KoM-
NbIOTEPHAs CETb CPady xe "3aBucna’”, Ho, Kak
rosopurcs, npouecc nowen. Torga xe no-
SIBUNOCh Tak HasbiBaemoe NepBoe Paboqee
Mpeannoxenwve (Request for Comment, RFC),
T. €. "MporpammHoe obecneyeHve XoCT-Cruc-
Tem” (Host Software) CtvBa Kpokepa.

BoT Tak HeTsipe yaaneHHbX KoMnbloTepa
66U 06bEAVHEHD! B NEPBOHAYASTbHYIO KOH-
¢urypauvio ARPANET. Ty, cobCTBEHHO,
1 B30OLLEN Nepsbit pocTok MHTEepHEeTa, KoTo-
pomy, cTano 6biTh, B OkTs6pe 1999 - "cTyk-
Hyno™ akkypart 30 net. OnHospemeHHo P. KaH
pa3paboran oOLLyl0 apxUTeKTypy Cetu
ARPANET, J1. Pobeprc paspaboran Tonoso-
IO 1 3KoHOMUYeckre Bonpock!, J1. KnenH-
POK NpeacTaBwi BCe CPEACTBa U3MEPEHMA
¥ aHanu3a ceTr. Xopotuee Noay4mMnoch Ha-
yano. Bnpouem, Kak CHUTaIOT HEKOTOPbIE UC-
cneposaresn Cetn, NpU3Harb UMEHHO AEHb
29 okTabpsa 1969 r., B KOTOPBLIA U NPON3OLLA
YKa3aHHbIE Bbillie COObITUS, B Ka4eCTBe AHA
poXaeHusa Cetn MOXHO Nvllb YCNOBHO
Y TONBLKO B TOM Ciydae, ec/iv npuaepxu-
BaTLCH [1I0BOSILHO Y3KOro onpeaeneHns k-

TepHeTa Kak MobanibHOM CETH, MOSIBUBLLENA- |

cs B pe3ynerare asosouvm cetn ARPANET
u vcnonsayowien npotokon TCP/IP. Bripo-
4YeM, BCE 3TO BMOJHE MO-aMEPUKAHCKN.
WHTepecHo, 4To B ToM xe 1969 r. Muun-
raHCKUA YHUBEPCUTET 1 YHUBEpCUTET Y3iHa
YCTaHOBW/IM CETEBYIO CBSI3b Ha 6a3e NPoToKo-
na X.25 — cerb Merit Network ansa yue6Hbix

W BHYTPEHHUX Ueneil u [0CTyna CTYAEHTOB |

W Hay4HbBIX PaBOTHVKOB.
Tak 3aBepLUMNCS Ha4abHbIN 3Tan hopMr-
POBaHWS TOMO, HTO NMLLb YEPE3 MHOMO-MHOMO

JIET CTaNOo Ha3bIBaTLCA MIHTEpHETOM. L 1
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