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TENEBMAEHME

TENEBU3MOHHASR
NMPUCTABKA-MOAY NATOP

B. Kono6os

[MpucraBka mnpejgHa3HayeHa [1Jd AaMILIATYIHOH MOLy-
JSIMH BUJIEOCHTHAJIOM Hecylilefl 4acTOThl TEJIEBU3HOHHOTO
AMANA30HA M MOXET MCIO0J/b30BAaTbCS COBMECTHO C JIIOGBIM
TesieBH30pOM. B KayecTBe HCTOYHHKA BHACOCHTHAJA MOLYT
6bITb HCI0/Ib30BaHbl OLITOBbIE H NepCeHAJbHbIE KOMIbIO-
Tepbl, TeJeBH3HOHHbIE HIPOBbIE MPUCTABKH, Pa3/iHYHble re-
HEpPATOPbl TEJNEBHU3UOHHBIX HCNbITaTebHbIX cHrHanoB. [lpu-
CTAaBKy MOAKJIIOUAIOT K AHTEHHOMY THE31y TeJeBH30Da,
4TO MCKJI0YaeT HeoGXOAMMOCTh HAJHYHA BMAEOBXOJAa, KOTO-
pbii y MHOTHX MOjeJiell TeJeBH30POB OTCYTCTBYeT.

JlnTanue NpUCTaBKH OCYLUECTBJALTCA HEROCPEACTBEHHO.
OT, TOrO yCTPOACTBA, C KOTOPbIM OHa paboraer. Hanps-
JKEHHE TTMTaHHST TOJIOKHTENbHOH MOJIIPHOCTH MOKeT Haxo-
auThest B npenedax ot b po 15 B. [Ilpucraska HOTpeé
J5ieT OT MCTOUHHKA NUTaHdsi TOK cuJaoil 0,8 MA.

[MpiHUK HaJBHast cXeMa TPHCTABKH noKasaHa Ha pHC. .
lenepatop coGpan Ha Ttpansuctope VTl thna KT368A.
YacToTa reHepaluyd omnpejesercs HH}IyKTHBHOCTb]O KaTyui-
ku LI, emxocramu kongencatopa C3 u Bapukana VDI,
a Tak)XXe €eMKOCThbl0 MOHTa)ka. Jlhana3oH nepecTpoHKH
reseparopa BapHKaNOM 3aBHCHT OT HAMPSIKEHHsl MHTAHHS:
npu Hanpskenud 5 B on cocrasaser 11 MIu, a npu
Hanpsikennu 15 B — 33 MIu. MuuuMagbHasi yacrora
HACTPONKH reHepatopa cocraBisieT npumepho 43..46 MIw,
YTO TIO3BOJISIET, H3MeHsisi HanpskKeHHe, MNocTynaioilee Ha
BapHKal C NePeMEHHOTO PesHcTopa R1, HacTpouTb npHcTaB-
Ky Ha nepBblii WIM BTOPOH TeJeBH3HOHHbe KaHaJbl. OnHa-
KO B CBSI3H C T€M UTO Ha BbIXOJE NPHCYTCTBYIOT BTOpasi
(86...92 MTu). u tperbs (129..138 .MI'u) rapMOHHKH,
HMeeTCsl .BO3MOXKHOCTb HACTPOHTLCS H Ha [PYrHe 4acTOTHbie
Ka HaJlbl.

© B. Kosobos, 1992
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Puc. 1. TlpuHuKMnHaNbHAS cXemMa MPHCTaBKH

Brad| 5

'io/xm

somg. ¢2 0

Puc. 2. TleéuatHas naata

Monyaupyowmi BHAEOCHTHAJ MOJaeTcsi B [eNb 3MHT-
Tepa TpaH3UCTOpAa uepe3 pas3fie/UTe/IbHbIH KOHAEHCATOP
C8 u pesucrop R6. Kongencarop C6 oGecneuuBaer oGpar-
HYI0 CBsi3b. [IpoMOAY/IMPOBAHHBIN CHTHAJ CHHMAETCS. C KOJI-
JIeKTopa TpaH3ucTopa H uepe3 uenouky C7R7 mocrynaer Ha
BbIXOA. ITa lenoyka MpensiTCTBYeT NMOCTYIJIEHHIO Ha aHTeH-
HbI BXOJ TeJEBH30pa MNOCTOSHHOH COCTaBJASAOILEH Hanps-
JKEHHS] KOJJIEKTOpa H INeperpys3ke reHepaTopa HH3KHM BXOI-
HbIM CONpPOTHBJeHHeM TeseBH30pa. CoelHHEHHEe C aHTEHHBbIM
BXOJIOM TeJ/IeBH30pa MPOH3BOIUTCH OTPE3KOM KOAKCHAJABHOIO
Kabessi IIHHGH 2 M, K APYroMy KOHLY KOTOPOro MOIKJIO-
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yaeTcsl CTAHAADPTHBIA TeNeBU3HOHHBIH aHTEHHBIH LUTEKeD.
MoHTax npuCTaBKH BbINOJHEH HA MeYaTHOH mJjaTte M3
(oJIbri POBaHHOrO CTEKNOTEKCTOIMTA ToJILHHOM 1,5 mM. Pac-
I0JI0’K€HHEe ‘Ha HeH 3JieMeHTOB CXeMbl MOKa3aHO Ha pHc. 2,6,
a PHCYHOK MeyaTHbIX MPOBOJAHMKOB — Ha pHc. 2, a. Katyw-
ka L1 HamaTeiBaeTcsl Ha MacTMaccoBOM KapKace JHaMET-
poMm 7,5 MM H comepXkHUT 8 BHTKOB .npoBoaa [I9B-2
aunamerpom 0,8 MM pPSLOBOH HAMOTKH BHTOK K BHTKY..
Bmecto Tpanauctopa KT368A MOXHO HCMOJIb30BaTh
tpausuctopel KT368b6, KT368B nan KT316, KT339 c JIIO6BIM
O6YKBEHHbIM HHIEKCOM.
~ Tocae céopKu MpUCTaBKa NMoMellaercs B 3KpaH BO u30e-
XKaHue BO3NEHCTBHSA nomex. [/ MOACTPOHKH UacTOTHl B
COOTBETCTBYIOLUEM MeCTe 3KpaHa /e 1aloT OTBEPCTHe HANPOTHB
nepemenHoro pesucropa RI1. TlpaBuibHo cobpaunnas cxema
OObIYHO B HaJlaXkKMBaHHH He HYXK/Iaercs.

IDDEKTUMBHBIE
3Ur3ArOOBPA3HBIE AHTEHHDI

‘HKyppssueHnko '

3uraaroobpasHas aHTeHHa, npeasoxennas K. I1. Xapuen-
ko [l], moabsyercs 6010 NONyJSIPHOCTbIO Y pajHoO-
JobuTeneld 67arogapst NPOCTOH KOHCTPYKIHH, Xopourel mo-
BTOPSAEMOCTH M LIMpOKONoJocHOCTH. OHa npexacTasJsieT co6oii
CHH(}A3HYIO AHTEHHYIO PEUIeTKY M3 JBYX POMOOBHIHbBIX 3J€-
mentoB (PJ), pacrosiokeHHbIX ApYr Haj APYroM H HMeo-
ILHX OLHY OOLLYI0 Mapy ToueK MUTaHUA a — 6 (puc. 1, a).

Ha puc. 2,a n 6 nokasaHbl COOTBETCTBEHHO KpHBbIE
3aBHCHMOCTH Ko3(pdHuHeHTa Geryuiei-Bosaubl (KBB) npu He-
NOCPEJCTBEHHOM MOAKJIOYEHHH K TOYKaM MHTAaHHS 3HI3aro-
06pa3Hoii aHTeHHbl 75-oMHOro ¢Huaepa H KoddduuHeHTa
ycunenuss G (MO CpaBHEHHIO C MOJYBOJIHOBBIM BHGPATOpOM)
oT OTHOLLUEHHU /v u 1/d,. rae [ — pauHa
ctopoHbl P, A — nnuHa BoJIHBI NPHHHMaeMOro CHrHaJa,
d — nunameTp NPOBOJAHHKA, U3 KOTOPOrO BBHINOJHEHbI . P3.

© H. Kyapssuenko, 1992



Puc. 1. BapnaHTbl NMOJIOTHA AHTEHHBI

3ur3aroo6pasHyio aHTeHHy Haubojiee YacTO MPUMEHSIOT
B Ka4yeCTBe LIHPOKOMOJOCHOH aHTeHHBI, /151 IPHeMa NporpamMmm
TeJeBHAEHHUST B auanasoHax |—5, 6—12 uau 21—60 kKa-
HAaJIOB, HCIOJIb3Ysi HHTepBaJ OTHOlWeHH#d [/A oT 0,22 10
0,44 u [/d ne Gosee 30. I1pu KOHCTPYHMPOBAHHH OIHOKA HaJlb-
HbIX AHTEHH OOGBIYHO HCMOJb3YEeTCsl HHTEPBAJ OTHOIIEHHS
[/A or 0,25 no 0,28, uro nossossier nomyunts KBB He
meHee 0,7 U M3TOTOBHTb @HTEHHY M3 NPOBOJAHHKA HEGOJbLLIO-
ro ceueHws.

[Tpenctasasier 60J1b 110/ HHTEPEC NOCTPOEHHE ONHOKA HA Jb-
HOH aHTeHHbl, HAaCTPOEHHOH Ha MAaKCHMaJbHOE YCHJEHHe
(/% = 0,375) ¥ BHINONHEHHOH U3 TOHKOTO nposonHuka. Ho
,OpH  HENOCPeACTBEHHOM IMOAK/IOYEHHH K TaKOH aHTeHHe
75-omHoro ¢uzepa KBB 6yaer cauumkom ma.. . ‘

OGpatumess K puc. l,a u 6, rae CTPeaKaMH MOKa3aHo
pacnpesesieHHe TOKa B/I0JIb M0JIOTHA aHTEeHHbI npu [/A = 0,25
u [/A=0,375 cootBeTcTBeHHO. TOukaMu 0603HAUYEHbI MecTa
My4dHOCTeH TOKa, a KpeCTHKAMH — MyuyHOCTeH HaMpsiKeHH.
Crpenikamu BHyTpu P2 mnokasaHo HamnpaB/ende BeKTopa
3JIEKTPHUECKOH COCTABJIAIONIEH 3JIEKTPOMATHHTHOTO noas E.
B o6oux cayuasx no aJMHe MPOBOAHMKA Kaxjgoro P2
YK/IaibiBaeTcsi Le/10e 4HCJA0 MOJYBOJIH, T. €. HMEeT MecTo’
pe3oHaHC W, CJefoBaTe/NbHO, peaKTHBHAasi COCTaBJAsOLLAS
BXOJHOIO COMPOTHBJIEHHS aHTeHH GJau3Ka K Hymo. [lpu
[/} = 0,375 B TOUKaX NMTAHHS HAXOAATCS MYYHOCTH HAMpS-
KEHHS M 1103TOMY aKTHBHAfl COCTABJSIOIAS BXOLHOTO CO-
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Puc. 2. XapaKkTepHCTHKH aHTeHH

NPOTHBJIEHHS] aHTEHHbl HAMHOrO INpeBhbIlIaeT BOJHOBOE CO-
npoTUBJeHHe 75-0MHOTO-puaepa (pHC. 2, 8). MOXKHO HECKOJIb-
KO YMEHbILHTb BXOJHOE COMPOTHBJIEHHE aHTeHHbl (pHC. 2, 2)
nyTeM YyBeJHYeHHss yraa o po 120° (puc. 1,8). d10
NPAaKTHUECKH He BbI30BET H3MeHEHHs Ko3((HulHeHTa ycuJje-
HHSA, a JIMIWb [OBJUSIeT HA J[AHarpaMMy HanpaBJeHHOCTH
aHTeHHbl: ‘B TOPH30HTAJIbHOH TMJIOCKOCTH OHAa  CTaHeT
4yTh yXe, a B BepTHKaJbHOH — wHpe. Mcnonb3ysi KpHBbie
3aBHCHMOCTeH, MOKa3aHHble HAa PHC. 2,8 U &, MOXHO MO-
CTPOHTb 3HMr3aroo6pas3Hyl0 aHTEHHY C MaKCHMaJIbHbIM YCH-
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Puc. 3. AHTeHHBI C DAa30MKHYTbIMH
3/1eMEHTaMH
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Puc. 4. Kpensenue 371€MEHTOB aHTEHHbI
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JIeHHeM H BXOAHbIM conpotuBienem 200..500 Owm, nox-
K/IOUHB €e TOYKH NMHTAHHA K 75-OMHOMY (HAEpY NMPH MOMO-
LH [OJIYBOJIHOBOH METJIH, KOTOPasi yMeHbIaeT BXOJHOE CO-
NpOTHB/JIEHHE aHTEHHbl B ueThipe paza. KBB B ¢uaepe
npu stom Gyner He wmeHee 0,6, a NpH BXOLHOM  cOmpo-
THBJIeHHH aHTeHHBl 300 OM — 630K K- 1.

Bosiee BbicOKkHiT KOI(GOHUHEHT yCHJIEHHS, AOCTHIaIOUIHi
10 1B, MOXHO NOMYUHTb, H3rOTOBUB aHTeHHY, ¢ [/A = 0,5
pasopsaB nposoaHukM PJ, Kak nokasawo Ha puc. 3,a.
Ilpu Takoil ¢opme aHTeHHBI ¢ OCTATOUHOH 1AA NPAaKTHKE
TeJIeBU3HOHHOTO MpPHEMa TOUYHOCTBIO MOXKHO [0J1b30BATLCY
KPHBBIMH 32 BHCHMOCTEH Ha PHC. 2, 8, CMECTHB HX.MaKCHMYMb:
B o6saactb //A = 0,5 ¥ yMeHbLIMB 3HAYEHUS BXOJHOIC
COMPOTHBJIEHHST BIBOE. ‘ ' - .

Ecan 106aBHTb K pacCMOTPEHHON KOHCTPYKLUHH elle AB
pasoMKHyTeiX P (puc. 3,6), TO noayyuTcs AOCTATOYHC
3¢pdekTuBHas, YAOGHAs NS NPHMEHEHHs B AHANA30HC
IAMB anrtenna c kosdpduuneHToM ycuaenust okoso 13,5 ab
B o6nacTu pesoHaHca 3TOH aHTEHHbI €€ BXOJHOE COMPOTHB- .
JIeHHe MPUMEpPHO B -TPH pa3a MeHblle, UYeM MOKAa3aHO H&
puc. 2, 8. YcuneHue aHTEHH, BbIMOJHEHHBIX M3 DPa30MKHY
ThiX P3, MoKHO yBesuunTh eute va 1...1,5 1B, ecau go6aBuTh
K MOJIOTHY ueThipe 3JjieMeHTa AauHOo#H 0,5\, Kak rnokasaHo
Ha pHC. 3 IUTPHXOBOH JIHHHeH. AHTEHHbl, NOKA3aHHbBIE - HE
pHC. 3, MOXHO BBIIOJHHTb CKJAAHBIMH, HCIOJb3Ys B TOY:
Kax M3rH6a MX TMOJIOTHA [IapHHPHbIE COeAHHEHHS. B 3Tu:
TOUKaX HAXOAATCS NMYyYHOCTH HAMPSXKEHHS H MO3TOMY Tpebo-
BaHHE K KayeCTBY 3JI€KTPHYECKHX KOHTAKTOB HEBbICOKO.

Ko3(HUHEHTbl yCHIEHHST BCeX PACCMOTPEHHBIX aHTEH:
MOKHO YyBeJHUMTb npuMepHo Ha 3 1B, ecau cuabauth
uX- pedIeKTOpaMH, pacrno/OKEHHbIMH MapPasJeNbHO MOJOTHY
aHTeHHbl Ha paccroaHMH h, pasHom 0,21...027A. O6biu-
HO HCMOJIb3YeTCsl anepHOAHYecKHH pedaeKTop LWIMPHHOH HC
meHee 0,5Am., a ero Bhicotra Ha 5..10% GoJblue BbICOTH
MOJIOTHA ‘aHTEeHHbl. PedJieKTop BbIMONHEH W3 PACNOJIONKEH-
HBIX napaJuiesibHo BekTopy E mpyrtkoB, Tpy6ok, moJoc uau
HaTSAHYTbIX Ha DPaMKy TOHKHX MPOBOJOB, NPH PaCCTOSIHHH
Mexay HuMH He Oogee 0,1An;, (Amax M Amin — COOTBET-
CTBEHHO MaKCHMaJIbHSi M MHHHMaJbHasi [JHHA BOJIHBI pa-
Gouero nuanasoHa). [lasi oAHOKaHAJbHBIX AHTEHH, H306pa- .
KEHHbIX Ha pHC. |, MOXHO H3rOTOBHTb pedJeKTOp M3 Ha-
CTPOEHHBIX 3jeMeHTOB aiuHOH 0,53...0,56A, npu paccrosinuu
mexay Humu 0,2...0,33\ [2]. Dnementsl Takoro pedaektopa
cjelyeT COeAHHATb C METAJNJHYECKHMH [ETaJsIMH KOHCT-
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PYKLUHH TOJBKO B CPeAHeH UacCTH.
[Tpu HemocpenCTBEHHOM KpeIJeHHH
HACTPOEHHBIX 3JeMEHTOB K MeTaJ-
JHYECKOH MauTe WX JUJIHHY YBeJH-
YHBAIOT Ha TIOJOBHHY JHaMeTpa
mautbl. Ha puc. 4, a noka3aH peo-
JIEKTOP M3 HACTPOEHHbIX, H3O0JIH-
pOBaHHBIX OT MeTaJIHyeckod Mau-
Thl 3JIEMEHTOB [JIst aHTeHH, [O-
kasanHbix Ha puc. 3. Ha puc. 4,6
npeAcTaBleH BapHaHT pedJiekTopa,
MOJIOTHO KOTOPOTO BLINOJIHEHO, H3
TOHKHMX MPOBOJAOB, HMEIOILEro cpas-
HUTeJbHO HeGoJibliie Maccy M na-
pycrocTb. Ha Hecyiuyio KOHCTpyK-
UMIO TYTO HATSHYT CHHTETHUECKHH
WHYp HJIH TOHKHH TPOC, K KOTOPO-
My OpHKpeNJeHbl OTPEe3KH MPOBOAA
AHaMeTpPOM 0,6..2 wmm. [eranu
HeCyIel KOHCTPYKIHH TaKoro ped-
JeKTopa paGoTaloT Ha cXKaTue H
MOTYT HMMeTb HeGOJ/bLIOe CeueHHe.
" IIpu Gousibluo# BbiCOTE pedJieKkTopa
yCTaHAaBIMBAIOT  JONOJHHTE/IbHbIE
Puc. 5. Tlonotho pemmmer-  paclopKH, NMOKa3aHHble LUTpHXOBOP[
pOBOH aHTEHHbI ﬂHHHeH

Ha puc. 5 nokasaHo MOJOTHO

5

&

9331

_/75 om 7
44—

LJ oz

Puc. 6. ToaxaoueHde aHTeHH K duaepy
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@HTEeHHbl JCLMMETPOBOrO IHANa30Ha, COCTOSILUEE H3 YeThbIpex
P2, H3roTOBJEHHbIX H3 MEJHOTO HJIH JI0PaJIOMHHHEBOTO MPO-
Boja auamerpoMm 2...3,3 MM. [To/IoTHO B cpeiHMX TOUKax U3-
ri6a 3a>XaTo NMATbIO NapaMH H30JSALHOHHBIX [171aCTHHOK TOJI-
WHHOA 4..7 mMM. B nnactHHKax npogpesepoBaHbl KaHaBKH
no ¢opme MoJIOTHA AHTEHHbl H <NTHLE3ALUMTHBIX». WIThIPb-
KoB. Kaxjas mapa niacTHHOK 3aXXHMaeT: MOJOTHO U TpH-
KpenjeHa K MauTe [PH NMOMOLIH ABYX BHHTOB M4 uim MS5.
Ecau anteHHa ¢ peds1ekTOpOM, TO BMECTO BHHTOB HCIOJIb3YIOT
wnuabku (¢ raiikamu). Lnuabke oGecneunBaioT HEOGXOMHU-
MO€ pacCTOsIHHE MEX/Y MOJIOTHOM aHTeHHbl H pedJeKTopoM,
KOTOpPbIH KPENAT HEeNocpeACTBEHHO K maute. Bxoanoe co-
NPOTHBJIEHHE aHTEeHHbI cocTaBJjser npuMepHo 300 Owm. Ilpu
CPaBHUTEJIbHBIX HCIBITAHHAAX ¢ HauGoJsiee GJH3KOH MO TeXHH-
YeCKOMY pellleHHIO aHTEeHHOH, omucaHHO# B [3], npensarae-
Masl KOHCTPYKUMSl [0Ka3aJja JydllHe pe3yJbTaThl, HMes
Ha MOPSIIOK MEHbIUHE MaPYyCHOCTb M MaTepHaJ0eMKOCTb.
Kak nokasana njuTenbHast sKCIyaTalHsi, 3Ta aHTEHHA CIIO-
co6Ha BbIAEPXKHBATh 3HAYHUTE/NbHbIE BETPOBblE HArPY3KH,-
a TTHUB K no.nomy Tako# KOHCprKLlHH COBEPILEHHO
PaBHOIYIIHAIL.

Ilpu pacuere oJHOKaHa/NbHBIX aHTEHH B KauyecTBe A Ge-
percsi LJIHHA BOJIHBL A, COOTBETCTBYIOLAsi CPeAHEl yacTo-

cp?
T€ TEJEBH3HOHHOIO KaHaJia:

300
hep = [ ’

max min

rge ... H f, — COOTBETCTBEHHO MaKCHMaJbHAasi H MHHH-
MajibHasi 4yacToTa Juana3oHa, 3aHHMaeMOoro TeJleBH3HOHHBIM
KaHajsoMm. Ecin yacrora Gepercsi B Merarepuax, TO JAJHHA
BOJIHBI [10JIy4aeTcsl B MeTpax.

AuTeHHbl, NOKa3aHHble Ha pHC. 3, 6onee Y3KOMOJIOCHBI,
YyeM aHTEeHHbl, H306pakeHHble Ha pHC. [Tostomy mpu ux
pacuere Heo6XOJHMO YuHTHIBAThb Kosq)cpnuuem YKOpOUeHHsI
Ky:1=0,50-K,. [lns auTeHH, noKasaHHbiXx Ha pHC. 3, Bbl-
MOJIHEHHBIX H3 TOHKOrO HPOBOJHHKA . l/d 6oJiee 60),
npumepHo paseH 0,98.

ITpu KOHCTpYHpPOBaHHH AHANA30HHBIX AHTEHH PacCTOsiHHE
h npunumaercss B mpepesnax 0,17..0,2A ., uTo6bl H36€xKaTb
pPa3/BOEHHS] OCHOBHOTIO JienecTka JAHarpaMmbl HampaBJeH-
HOCTH Ha BOJIHE IJHHOH A TaK KakK 3TO nponcxonm
npu npuGarxenun h k 0,5A. _

3asopbl MeXAy JEBBIMH H ﬂpaBbIMPl nojoBuHamu P23

'min»



Boi6upatorcst B npegenax 10...15 MM — B jenuMeTpoBOM
u 20...25 MM — B MeTPOBOM [HaNa3oHaX BOJH. ‘

Bce coelHHEHHs TNOJOTHA AHTEHHbl JKEJNATEJbHO MpO-
M3BOAMTL B MeCTax My4yHOcTell HanpsokeHus. TOukM Hy-
1eBOTO TMOTEHIMaJa, rje HaxXoNATCs MYy4YHOCTH TOKa, TpH
HEO6XOAMMOCTH MOXHO COeIMHATb C MeTaJJIHYeCKUMH Je-
TaJsIMH KOHCTPyKuuH. B nunanasone YKB cuibHO BbipaxeH
MOBEPXHOCTHBIA 3 deKT: i1y OHHA NPOHUKHOBEHHUS TOKA B J1HaA-
nasoHax, 3aHumaeMbix TeneBuaenvem H YKB-UM panuo-
BelllaHUeM, HaxoauTcss B npepenax ot 2,3 no 10 MkM.
[TosTOMY NMOBEPXHOCTh 3/1€MEHTOB, aHT€HH AMAMETPOM MeHee
8 MM Jo/KHa ObiTh rjankoi, a y anteHH [IMB — nosu-
poBaHHOH. [IpH BBIMOJNHEHHH NasiHbIX COEJUHEHHH He cle-
JyeT 3aJyXHBaTb NPOBOJHHKM 3a 30Hamu naiiku. I[losot-
HO AHTEHHbl MOXXHO H3TOTOBHTb H3 MOJIOCH LIHPHHOH, B 1Ba
pa3sa 6oJbileil pacyeTHOro 3HaueHus auamerpa d. B metpoBom,
nuanasoHe JOMYCKAeTCs: IPHMEHEHHE 3JIEKTPHYECKOTrOo IKBH-
BaJIeHTa NMOJ10Chl — Habopa u3 3—4 TOHKUX MPOBOJOB, -pac-
MOJIOKEHHBIX MaPaJieJbHO B OJHOM MJI0CKOCTH, HpHHO# 3d.
Ipu 3TOM MOXKHO HCI0J/Ib30BaTh OGMOTOUHbIA NPOBOJ B 3Ma-
JIeBOH H3OJSILMH, HaleXKHO 3al{iialolliel ero OT OKHCJIEHHsI.
Mecta naek W pasfenkH KabejeHd NOKpbIBAOTCS BOJIO-
CTOHKHM JIaKOM. -

@dugep y aHTeHH C BXOJHbIM COHDOTHBJIEHHEM, OJH3-
kuM K 75 OM, TpaaMUHOHHO MPOK/IAAbIBAIOT BJAOJb OJHOH
M3 CTOPOH MOJIOTHA aHTeHHbl (pHc. 1, a) K HenocpeaCcTBEH-
HO MOAKJ/IOYAIOT K TOUKAaM. MUTaHHSl @ — 6. AHTEeHHbI, Y KO-
TOpBIX B TOYKAaX @ — 6 HaXOAATCS MYyYHOCTH HANPSKEHHS,
MOAKAI0YAIOT K 75-0oMHOMY ¢uAepy 4Yepe3 MOJyBOJHOBYIO
nermo (puc. 6,a). Puumep mnpH 3TOM  PACNOJOKEH
BIOJb MauThl M TMOAXOAMT K TMOJOTHY AaHTeHHbl BOJH3H
Touek mnuTaHus. J[auHa ¢unepa aHTeHH [AEeLUMETPOBOro
I¥anasoHa [JOoJKHa GblTb MHHHMAaJbHOH.

OnucaHuble aHTEHHbl, pACCUMTaHHbIe M H3TOTOBJIEHHbIE B
COOTBETCTBHH C TNPHBEJEHHHIMH DEKOMeHAALUsIMH, He Tpe--
6yior Hactpoiiku: KBB B ¢Quaepe p0MKeH MOJNYUHTbCSA
He menee 0,5. Ho npu KenaHMH MOXKHO 100HTbCs Gosiee
goicokoro KBB, 6auskoro K eauHuue. [ns 3TOro BXOA-
HOe COMPOTHBJEHHE NPH pacyeTe BbIGHPAIOT HECKOJBKO GOJib-
wum 300 OM, K Toukam a —'6 TNOAKJIOYAIOT YETBEPTH-
BOJIHOBO# 11J1€ii() C KOPOTKO3aMbIKalolle#d MOABHXHOM nepe-
MBIYKOH, a (HUAEp MPHCOEIHHAIOT K IUJIEeH]Y uepe3 CKOJb-
3sillHe KOHTaKThl BO6JAM3H TOueék a — 6 (puc. 6,06).
PaccrosiHHe MeXAy OCeBbIMH JIHHHSIMH NPOBOJHHKOB: LIJIEH-
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¢a noykHO 6bITh B 6...10 pa3 GoJsblue nHaMerpa 3THX TIPO-
BOJHHKOB. OT T1OJIOXKEHHS] TepeMblYKH M  CKOJIb3SILIMX
KOHTAKTOB 3aBHCHT COOTBETCTBEHHO BEJIHYMHA PEaKTHBHOH
H aKTHBHOH COCTaBJSIOLIMX COMNPOTHUBJIEHHS B MecTe [MOA-
KJloyenusi ¢uiepa.. Mamensis B HeGoJibIMX Openesax 3TH
TMOJIOXKEHHS, MOXKHO JOGMTbCS TOUHOTO COTJIacOBaHHs aHTeH-
Hbl ¢ Qunepom. ITpu 5TOM MOXKHO B35Th 3a OCHOBY METOH-
Ky HacTpoHkH Ha MakcumaubHblii KBB BxomHoro uiau Bhl-
XOJHOTO KOHTYpa ycHJHTeJsl, onucainylo B [4]. Ecau Her
HEOOXOJMMOTO OMbiTa HJAH MPHOOPOB, yKa3aHHbiX B [4],
TO HAaCTPOHKY NPOHU3BOISAT, MOJKJIIOUHB (HAEp aHTEHHBI K Te-
JIEBU30PY H BH3YaJlbHO KOHTDPOJIHPYSl KauecTBO TeJIEBH3H-
OHHOrO CHrHaJja, 100HBasicb HaH6oJiee KOHTPAaCTHOrO, ¢ Ha-
HMEHbILHM YPOBHEM «CHeras, n306pa>Ke1-ma [Tpu 31OM,
Ans1 oGecCredeHusi Gosiee TOUHOH HACTPORKH, uiep Keja-
TEJIbHO BPEMEHHO MOAK/IOUHTDH Yepe3 aTTeHI0aTop, KMEIO M-
cfl B MIpOJaxe.

B .kauecTse HacTpoeuHoro muleiia y aHTeHHbl, H300pa-
JKEHHOH Ha PpHC. 5, MOXKHO HCNOJb30BaTh [BE IUMHJBKH,
Kpensiluye y3es NMHTaHHA K MauTe, COEIHHHB HX C TOUKAMH
MUTaHHsT aHTeHHBL. [l yno6cTBa MOAK/IIOUeHUs puaepa 3ty
napy WINHJEK Jlyulle yCTaHOBHTh TakK, 4YTOObl OHM pacrno-
Jlarajicb B TOPH30HTAJBHOH MJIOCKOCTH H 6b1Jm nepreHu-
KyJISIDHbI NOJIOTHY aHTEHHbI.

Touky HyneBOro mnoTeHUMana iuneiida MOXKHO COEIH-
HHUTb C MeTAJJHYeCKOH MauyTOH WJIM 3a3€MJIHTh.
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3BYKO3ANMUCH

YCOBEPLUEHCTBOBAHHE
_ MATHUTO®MOHA
«POCTOB-105-CTEPEO»

A. XaxanuH

B maruutodone «Pocto-105-Crepeo» OTCyTCTBYET HH-
JAMKAIHsl PeXXHMOB €PeMOTKH MarHMTHOM JIEHTBI, UTO 3aTPYA-
HSIeT OTMpejesieHHe BKJIIOUEHHsSI 3TOTO peXuma mnpH patore
¢ IMCTAHUMOHHBLIM ynpaBaenHeM. [1pennaraemoe ycTpoHCTBO
yCTpaHsieT 3TOT HeJOCTaTOK M [MpeJHa3HauyeHO IJIsi HHIH-
Kallu¥ PeXHUMOB NepeMOTKH MAarHWTHO#H JIEHTBl BNIPABoO H BJe-
BO C MOMOLIbIO CBETOJAHOHBIX HHAHKaTopoB. [lpH mpekpa-
LEHHH TIEPEMOTKH, NPH Nepexone B APYroid pexHM, a TaKke
npy OoOpbiBeé HJM OKOHYAHHH MAarHUTHOH JIeHTbl obecrie-
yuBaeTcsl raleHie HHIMKAaTOPOB NEPEMOTKH.

[MpunuMnuaJbHas cXemMa YCTPOMCTBAa MpHBeleHa Ha
puc. 1. B Haua/JbHOM COCTOSIHMM, KOT/[a MeT/eBbIGHPaTe/H
MarHuTo(OHa HaXOAATCS B HHXKHEM HepaboueM MOJIOXKEeHHH,
Ha BXxoabl 2, 4 ¥ 3 noCTynaioT MOTEHLUHaJibl BBICOKOTO
YPOBHSI, @ Ha BXOJA 5 — HH3KOrO ypOBHsl, TaK Kak mnerJe-
BbIOMpaTed  OJOKHDPYIOT —JAEHCTBHE  KHOIKH «OcTaHOBY
10 TIOAHSITHS HX B BepXHee noJoxenue. [lostomy Ha Bxoasl 3
saementa DDI1.1 u 11 snementa DD1.2 nocrynaer Hu3Kuil
ypOBEHb, & ‘Ha BbIXOJAAX 3THX 3JEMEHTOB H COOTBETCTBEHHO
na Bxonaax anementoB DD2.1 u DD2.2 o6pasyiorcs BbICOKHE
yposun. Ha Bxoax 5 snementa DD3.2 n Ha Bxon 8 3JIEMEH-
ta DD3.3 noctynaoT HH3KHE YDOBHH, MO3TOMY Ha BbIXOAaX
3TMX 3/E€MEHTOB H Ha COOTBETCTBYIOIMMX BXOIax . 3Je-
mentos DD3.1 u DD3.4 ¢opmupyiorcsi BbICOKHE YPOBHH.
Bnarogapst TomMy 4TO Ha ApyrHe BXOIbl 3THX 3JE€MEHTOB
TAaKXKe M0CTYNaloT BbICOKHE YPOBHH CO BXOJIOB 2 H 3 yCTpOH-
CTBA; HAa HX BHIX0JAaX 006pasyloTcsl HH3KHE MOTEHLHaJbl, H
HH OJIMH CBETOJHOML CBETHTbCS He Gyaer. -

B pa6ouem noJiQxKeHHH meTJieBbiGupaTesiedl Ha BXO1 5
YCTPOMCTBA TaKKe MOCTYNHT BblCOKHH MOTEHLHA, H HA BBIXO-
nax asaemertoB DD2.1 u DD2.2 dopmupylorcsi BblCOKHE
ypoBHH. OHAKO COCTOSIHME TPHITEpPOB, 06Pa30BAHHBIX 3J€-
mentamu DD3.1, DD3.2 u DD3.3, DD3.4, He u3MeHHTCH,

© A. Xaxaaun, 1992
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Puc. I. IlpuHunnuanbHas cxema

TaKk Kak Ha Bxoa 6 DD32 u mna Bxon 9 DD3.3
NO-NPEXHEMY C BbIXOJAOB TPHITEPOB MOCTYNAIOT HU3KHE
ypoBHH. [losoxeHHe H3MEHHTCS TOJIBKO [10C/I€ BKJIIOYEHHS
NepeMOTKH.

Honyctum, uto BKJOYEHA -nepemoTka BnpaBo Torna Ha
BXoAe 2 ycrtpoiictBa O6yJeT HHM3KHH YPOBEHb, KOTOPbIi
MOCTYNMHT Ha BBLIBOA | BepxXHero Tpurrepa H MepeKIIOUHT
MOC/IEIHHHA, 110C/1€ Yero Ha ero BbIXO[e MOSIBUTCS BbICOKHH
noteHunasn M 3acserutcs cseroauoa HLI. Cocrosiive HHX-
HEro TpHrrepa He M3MEHHTCH, TaK KakK €O BXojaa 2 ycrpoﬁ-
cTBa Ha BXxoaA 13 anemenrta DD12 MOCTYNHUT HU3KHH ypo-
BeHb. [IpH npekpalleHHd nepeMOTKH Ha BXoje 2 yCTpOi-
CTBa (pOPMUDPYETCS BHICOKHH yPOBEHbD, BepXHHH TPHITED BHOBb
NEPEKJIOUHTCS, HA ero BhIXoAe 3 06pa3yeTCH HU3KHH TNOTeH-
uMaJ, U CBETONHOL -NoracHer.

YCTpOHCTBO CHMMETPHUHO OTHOCHTENBHO BXOAOB 2 H 3,
NMO3TOMYy [pH MepemMoTKe BJeBO OHO Gyner pabortaTh ‘aHa-
JIOTHYHO, H 3aroputcs ceeroanon HL2. :

[Ipu okoHuaHuH UM OGPBIBE JIEHTHI MEPEMOTKA NpeKpa-,
UAeTCsE 3@ CYeT aBTOCTONA MATHHTO(OHA, HA BXOAAX
2 W 3 ycrpoiicTBa NOSIBUTCS BbICOKMH MOTeHUHAJ, a Ha
BXOAe 5 — HM3KMA. B 3TOM cayuae CBeTOMOmBI TrOpeThb
He OyayT.
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Puc. 2. TleuaTHas naara

YerpolictBO cob6paHo Ha neyaTHOH IwiaTe H3 (DOJIbTH-
POBAHHOTO  J(BYCTOPOHHErO CTEKJOTEKCTOJHTA  TOJILHHOH
1,5 Mm (puc. 2). YcraHaBaIMBaIOT €ro ¢ oﬁpa‘moﬁ CTOPOHBI
JICHTOTIPOTSI)KHOrO MeXaHH3Ma, Tl€ B CPeNHEH 4acTH, HUXKe
6/10Ka MarHuTHbIX TOJIOBOK, HMEIOTCA ABa OTBEPCTHS, pac-
CTOsIHHE MeXAy KoTopbiMH cocraBaser 80 wmwm. , Iliary
yCTaHaBJMBAIOT Ha cToiikax BoicoTod 10..15 mm. Bxonwl
2, 6, 4, 5 n 3 ycrpoiicTBa pacilanBaloTCsl Ha KOMMYyTa-
uvoHHoi naate (I1K) maruutodoHa corsacHo MapKHPOB-
Ke CO CTOPOHbI nevyaTHoro MoHtaxa. [luraHue Hanpspokenuem
9 B Mo2KeT GbITb CHSITO C JIOGOH TOUKH CXeMbl MarHMTO(OHa,
rlle HMeeTCsi TAKOe HalpsiKeHHe, HallpUMep ¢ BbiBoAa 14 Jio-
6051 MuKpocxeMbl cepun K561.

BHoBb ycraHaBsuBaeMble CBETOAHOABI pacroJiaraioT Ha
KOMMYTaUHOHHOM MaHe/H cO CTOPOHBI 3/1€MEHTOB TaKHM obpa-
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30M, 4yTOGbl OHH HAXOJAWJHCh B OJHOH MJIOCKOCTH C IBYMS
yXKe HuMelolMMHC Ha HeH cBeroaMoaamu. [uas 3rtoro
B CBOGOJHBIX OT [€YATHOTO. MOHTa)Ka - MecTax CBepJsAT
orBepcTHsi. ‘B KpblilKe KOMMYTaLlHOHHOH MaHeJH aHaJo-
THYHO JBYM HMEIOUIMMCS OTBEPCTHUSIM CBepJsAT ellle [Ba,
cJeBa M ClpaBa OT HHX, TAKOTO e aHaMeTpa.

Bwmecto “uetbipex 3ssnementoB 2M-HE, ob6pasyoumx nBa
RS-tpurrepa . DD3, moxHO ucrnosib3oBaTh ABa D-Tpurrepa
mukpocxembl K561TM2. Ilpn sToM K wuensiM, coeaHHEH-
HbIM C Bxojgamh 2 u 3 ycTpOHCTBa, MOAKIIOYAIOTCS BXO[bl
S-tpurrepoB (BbiBOAbl ‘6 M 8), a K BbIXOAAM 3JIEMEHTOB
DD2.1 # DD2.2 noakmouaiorcss Bxoabl R-TpurrepoB (Bbi-
Boabi 4 u 10). B KkauecTBe BbIXOAHbIX HCIOJb3YIOTCSH
npsimble BbIXOAbl TpUrrepoB (BbiBoAbl | H 13). :

B npeasaraemoil cxeMe MOXHO MCHOJIb30BaTb MHKpO-
CXeMbL. U ~JpyTuX cepuii, Hanpumep cepud KI176: Bmecto
K561JIA9 — K176J/1A9, Bmecto K561J71A7 — K176JIA7. Mo-
ryT OblTb TaKXKe HCNO/Jb30BaHbl MHKpPOCXeMbl HauboJee
pacnpoctpanenHoil cepun K155 — K155/1A4 u KI55JIA3
“(nm B_ kKauecrtBe tpurrepoB KI155TM2), uto notpebyer
OTJeJIbHOTO HCTOYHHKA MHTAaHHSl YCTPOACTBA HaNpsiKEHHEM
5 B. B stom cayuae conporusienuss pesucropos R5 — R8
ymenbiaioress 1o 51 kOwm, a pesucropoB R9 u RI10 —
no 200 Om. ' \

~ YcTpoHCTBO MOXKHO HCNOJIb30BATE U B APYTHX MarHuTodo-
HaX, H3roTOBJIEHHbIX Ha 6a3e MaruHutogoHa . «Pocros-105-
Crepeo».



SNIEKTPOHUKA U
ABTOMATHKA

B BbITY

BE3/1P OCCEJIbHOE
NUTAHME :
JIFOMMHECLLEHTHBIX JIAMN

B. Aa,unﬁon

" Kak u3BecTHO, JIOMUHECUeHTHBIE JaMMbl JHEBHOTO CBETa
3HAYHTE/JbHO 3IKOHOMHUHEE JIaMN HaKaJyBaHHUSI. [1Inpokoe
HX  BHELDEHME [JIs OCBELleHHss B ObITY H Ha MPOU3-
BOACTBE MOIJIO GObl 0GeCHeYHTH 3HAUMTENLHYIO 3KOHOMHIO
3/IEKTPOIHepruk. Kpome Toro, Jl0oMHHecLeHTHble JaMmnbl 06-
71aJ1al0T 3HAYMTEJbHO GOJIbLIHM CPOKOM CJy>KGbl MO CpaB-
HEHHIO ¢ JamnaMd HakaJuBaHus.  OgHAako HX [iOBce-
MECTHOMY BHEJDEHHIO MpENsiTCTBYeT HEO6XOAHMOCTb Ha-
JIMYHST OPOTOCTOSAILLErO ApOCCe/isi, a CPOK CJayxObl Jamm
OrpaHHUYeH MpeAeBpeMeHHbIM neperopaHHeM HUTeHd Ha-
KaJja. : : o

B usnanuax aas paauosio6utesei ‘HEOJHOKDPATHO Oblix
OnyGJIHKOBaHbl  CXeMbl  GE€3APOCCEJbHOr0 MUTAHHS  JIIO-
MHHECLEHTHbIX JIaMNl yJABOEHHbIM M BbIMPSMJIEHHBIM HaMps-
xeHveM cerd. [lpemnaraemasi cxema Takoro mnutaHusi oT-
JIMYAeTCsT HCIOIb30BAHHEM B KauecTBe 6aJ1acTHONO COMpo-
THBJIEHHS] HEOOJ/IbLIOH J1aMIbl HAKaJMBAHHUSI THIA «MHHBLOHY.
[lpunuunuanbhas cxema NHTAHHA JHOMHHECLEHTHOH J1aM-
Mbl nMpuBeneHa Ha puc. |. JlamMna HakaJMBaHUSI BKJIOYe-
Ha MOC/e0BaTE/IbHO C BBIIPSIMHTE1EM, COOPAHHBIM N0 CXeMe
YABOEHHSA HanpskeHus. McnoJib3oBanHe JaM bl HAKaJIHBAHHS
BMECTO 6aJlJ1aCTHBIX KOH/IEHCATOPa HJIH OCTEKJIOBAHHOTO Pe3H-
CTOpa MMeeT 6o.ibLIOE NpenMyllecTBo. Konaencatop, uenolb-
3yemblil B TaKOM ciyyae, HMeeT GOJblHE eMKOCTb H raga-
PUTHI, CPABHHTEJNbHO JOPOT, TaK KakK [0JKeH ObiThb pac-
CYHTAH Ha. aMIVIMTYJHOE 3HAUeHHEe HAMNpPSIKEHHUSI CeTH.
Pesucrop cuabno Harpepaercs, a B cayyae npo60osi OZHOTO-

© B. Hauunaos, 1992
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u3 konjencatopo Cl wuan C2 cropaer. Jlamma HakaJu-
BaHHS B HODMAJ/JbHOM pe)XHMe TFOpHT BMNOJIHAKaJa, a -HpH
npo6Goe OJHOr0O H3 KOHAGHCATOPOB 3aropaercs [MOJHbIM
HaKaJoM, YTO CHIHAJM3HpyeT O HeucnpaBHOCTH. Hutu
HakKaJ/ia JIIOMHHECUEHTHOH JlaMIbl He IOJOrpeBaloTCsi, 4YTO
Pe3KO yBeJHuHBAET CPOK ee CJayXO6bl, a TaKkKe I03BOJIsI-
€T MCI0JIb30BaTh JIaMMbl ¢ MEpPeropeBllell HUTHIO HaKaJa,
KOTOpble NpH OObIYHOH CXeMe MHTaHHSl MPHUXOIUTCS BblGpa-
cbiBaTh. Jlis obsieryeHdHst TMOMXKHUra Jamhbl Ha OAMH KO-
Hel[ ee 0aJjioHa HaKJ/JeHBAIOT KOJbLUeBOH 060A0K H3 (oJib-
TH, CO€NMHEHHbI# TPOBOJHHKOM C BBIBOJAMH TMPOTHBOIO-
JIOXKHOTO  KoHua. Yacrora myJbcauuii  BbIIPSAMJIEHHOTO
Hanpsikenusi coctasaster 100 I'u, yto 3HauuTesbHO OCJa6-
JISIeT HEeNPHATHOEe OUlYlLleHHe OT MepLUaHHs CBETOBOrO [0-:
TOKa.

HanakuBanus cxema ne Tpe6Gyer. OaHako Heo6x0ﬂnM0
uyToObl JamMNna HakKaJuBaHWs Oblja BK/AOYeHA B (Pa30Bbli
NPOBOJL CETH, a He B HYJ/E€BOH. HoaTomy B TeX CJaydasix.
KOrja 3aXWraHde JIIOMHHECUEHTHOH JaMmbl MPOHCXOIUT
HEYBEPEHHO, cJlelyeT NepeBepHyTb BHJKY B CeTeBOH po-
3eTKe.

KOHCTPYKTHBHOE HCMOJIHEHHE CBETHJbHUKA He BHI3bIBAeT
3aTpyaHeHuH. [THOAbl M KOHIEHCATOPbl BbINPAMHTE/SI HMEIOT
maJjble rabapHThl W JIETKO pa3MellaloTess B TOM MecCTe,
rae oO6blYHO HaXOAMTCA Apoccesb. [laTpon st namnel Haka-
JIMBAHHSI MOXXHO YCTAHOBHTb B OTBEpPCTHE, MpeaHA3HAUYEH-
HOe 1l ycTaHOBKM craprepa. OGOLOK MOAKHIA BbINOJHS-
ercsi M3 (posIbrH WIHMPHHOH 50 MM M NpHK/IeHBaeTcst K 6all-
JIOHY Jlamnbl kKJjeem bd-2. :

[To Toii ke cxeme, 6e3 H3MEHEHHs] HOMHHAJIOB . leTa-
Jield, MOXKHO nHTaTh TakKxke H gaamnbsl JIJLL-30 u JIJILI-20.
[Ipy 3TOM JMLIP M3MEHHTEsH CTeNeHb HaKaJja JaMIbl Haka-
JIHBAHHSL.
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Ynucno- HMI"IYJ'IBCHI:»IH
TEHEPATOP

B.Bacunbes

Muorpa B cxemax HMIMYJIbCHOH TEXHHKH, 3JIEKTPOH- -
HbIX MIPOBBIX aBTOMAaTax HJHM JApyTHX YCTpPOHCTBaxX BO3-
HHKaeT HeoGXOAMMOCTb MOJNYYHTbL ONpeNeJeHHOE KOJHYECT-
BO MMIYJIbCOB MPH Ha)KaTHH COOTBETCTBYIOLIEH KHOIKH.

ITpunuunua/bHass cxemMa yCTPOHCTBA, MO3BOJSAIOLIETO
peaJsii30BaTh - TaKyld BO3MOXHOCTb, MpHBeieHa Ha puc. I.
[Tpn HaxkaTtun omHo# u3 16 kHomok SB1..SB16 Ha BbIXOze
reHeparopa MosiB/sieTCsl Nauka HMIyJ/1bCOB, KOJIHUECTBO KOTO-
PbIX COOTBETCTBYET HOMEpY HaxaTod KHONKH. DyHKuHO-
Ha/bHO CXeMa COJEPXHT reHepaTop MMIYJIbCOB HAa MHKpO-
cxeme DD1, nonuuniit cuerynk DD2 u mysabtunsekcop DD3.
YacToTa NOBTOpEHHSI WMITY/IbCOB B Nayke COCTaBJSeT IPH-
mepHo 10 T'u. : :

“Tlpu mHenaxkaThiX KHONKax cxema oGectouena. [locae
HaXaTHsl OJHOH M3 KHOMOK HA COOTBETCTBYIOILHH BXOZ
MYJIbTHILJIEKCOPA NMOCTyNaeT «MHHYC» OT HCTOUHHKA MHTAHMS,
KOTOPbIA MpoXoAUT Ha BbiBoA 12 DD3 3a cyer HaJuuus
IHOJ0B BHYTPH MHKPOCXeMbl MO BCeM BXolam, H jaJee
«MHHYC» .IOCTYNAEeT Ha OCTaJbHble MHKpPOcXeMbl. B MoOMeHT
BKJ/IIOUEHHS] NHTaHHUs 3a CueT 3apAaKH KoHaeHcatopa K C2
cuerunk DD2 ycraHaBiuBaercsi Ha Hyab. Huskuii ypo-
BeHb HamnpspKeHHsi ¢ BbiBoga 10  MyJbTHNJeKcOpa HH-
BEPTHPYETCS] HHXKHHUM 10 cxeme saeMeHToM DDI, Ha ero BbI-
Boje 11 o6Gpasyercsi BbICOKMA ypOBeHb, KOTODbIH pa3pe-
waer paéoTy reHepatopa, cO6paHHOTO Ha OCTaJbHbLIX 3Je-
MEHTaX 3TOH MHKPOCXEMBI.

Ipruuun  pagotsl MynbmrmeKcopa KI155K[1 coctouT
B TOM, 4TO Ha BbIXOA MPOXOAUT CHTHaJ1 -C TOTO H3
uHpopmauuonHbix Bxoaos DO0..D16, Homep KoToporo
COOTBETCTBYET JBOHYHOMY KOJAY Ha ajpecHbiX BXOJax
|—2—4-—8, ‘mpu 3TOM BBIXOJHOH CHIHAJI HHBEPTHPOBAH.

Haunnaer pa6orath reHepatop. C BbIBOAA 3 MHKPO-
cxembl DD1 uMnysbcel noerynailoT Ha BbIXOJ CXeMbl M Ha
BXOA cueTunka DD2. Kak Tosbko Ha BbiXojge cuer-
unKa o0pasyeTcs ABOHYHBIA KOJ, COOTBETCTBYIOLLIHIH HOMe-
py HaXXaTo# KHOMNKH, MYJbTHIJIEKCOP MOAKJIOYHT uepe3 3Ty

© B. Baciiabes, 1992
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Puc. 1. TlpuHiunuanbHasi cxeMa ycTpoicTBa

KHOMKY HH3KHMH ypOBEHb HAMpSIKEHHSl K CBOEMY BBIXOZY,
npoHHBEpTHPOBAB ero. B pesysabrate Ha BoiBoge 10 DD3
o6pasyeTcss BBICOKHH YpOBeHb, KOTOpbIH GyHeT MpOHHBEp-
THPOBAH HHXHHUM 10 cxeMe 3snementom DDI1, Ha BhiBOj
10 mukpocxembl DDI1 moctynuT HH3KHH ypoBeHb Hamps-
Kenusi, M pa6oTa reHepatopa npekpaturcs. Ha Boixonme
ycrpoiicTBa Oyaer chopMHpoBaHa mayka Mmmny.JbcoB. Ecre-
CTBEHHO, YTO [0 OKOHYAaHHA (OPMHDPOBAHHSI MAUKH HM-
MyJbCOB KHOIKY OTIYCKAaTb HeJib3sl.- 3aTeM KHOIMKY OT-
MyCKalT, U BCsi cxema o6ectounBaercs. [Ipu nocaenyio-
€M HAXKATHH /060N KHOMKH CUETUHK OGHYJISIETCS, M MPO-
LleCcC MOBTOPSIETCS.

Hacrpoiika reHepatopa cocTOMT B -yCTaHOBKe €ro yacro-
Tl MyTeM noaGopa eMKocTH KonaeHcatopa Cl u compo-
THBJIeHHs pe3ucropa R1. Ecau mocnenoBartesnbHo ¢ pesucto-
poM Rl ycTaHOBHTb nMepeMeHHbI pPE3HCTOp, YACTOTY reHe-
patopa MOXHO GyneT peryJupoBaTh nuaaBHO. Konpencartop
C2 non6upafor Takoi eMKOCTH, KOTOpasi 06ECTeUHT Halex-
HOe oGHyJ/ieHHe cyeTuMKd. Bmecre ¢ TeM npu upesmepHoii
eMKOCTH [pouecc 3apsiia 3TOr0 KOHIEHCATOpa MOKET
CTaThb CJHUIKOM JJHTEJNbHbIM, H [epBbie HMIYJbChl NayKH
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He OYyAyT COCYMTaHbl CYeTYUKOM. B ocTaabHOM ycTpoii-
CTBO B HaCTpOiike He Hyxjaercsi. Yacrora MoBTOpeHHs
HMIYJIbCOB B MauKe MOMKET HAXOAHTbCA B Mpelenax oOT
HECKO/IbKHX Tepll 110 JeCATKOB KHJOTrepLL.

-B ycrpoiictse MCNoJ1b30BaHbl pe3uctopbl THna MJIT u
KoHjeHcaTtopbl tuna K50-6. Ko/Hue¢TBO UMNY.1bCOB B nauke
COBEPUIEHHO He 3aBHCHT OT CTAGHJIbHOCTH 3JI€MEHTOB CXeMb.

ABTOMAT
noAA4YM4 3BOHKOB

B.Duuenko

Bo’ MHOTHX yue6GHbIX 3aBeieHHSIX BO3HHKaeT npo6iema
POrpaMMHOH 10jJa4yn 3BOHKOB. B 6oablunMHCTBe ciyyaeB
3BOHKH [0/Jal0T BPYUYHYIO, UTO CO3/A4€T Olpeae/eHHble He-
y106CTBa U He obecreunBaeT HEOGXOAMMOH TOUHOCTH. Bbiiu
C03]aHbl pasJHuHble YCTPOHCTBA /sl NPOrpaMMHON NOAauM
3BOHKOB 'C [OMOILbI0O MEXaHHUYEeCKHUX KOHTAaKTHBbIX CHCTEM,
KOTOPbIE HE M0/1Y4YHJIH PACpOCTPAHEHHS H3-3a IPOMO3JKOCTH
H HU3KOH HaJeXHOCTH.

B Hacrosiwlefi cTaThbe [AaHO ONHCaHHE HEC/0KHOMO aB-
Tomara, KOTOPbIA [03BOJSET N0/1aBaTb 3BOHKH MO J06OMY
pacnucanHio u J1000H NPOAOIKHTEAbHOCTH. OH BbINOJIHEH Ha
LWHPOKO pacrnpocTpaHeHHol cepun mukpocxem TTJI, Hecio-
KeH B U3TOTOBJIEHHH M HEe Hy»XKjaeTcsl B HaJaike. [Iporpam-
Ma nojauyd 3BOHKOB 3aknaabiBaercss B [I3Y npu nomoum
nporpamMmaropa M MoxKeT ObiTb H3MeHeHa 3amenoil [13Y,
KOTOpO€ yCTaHaBJHBAeTCs B. aBTOMAT Ha pazbeme. ABTOMaT
o0ecrieynBaeT MHAMKALMIO TEKYLIEro BPEMEHH.

YCTPO#HCTBO COCTOUT M3 reHepaTtopa TakTOBbIX CEKYHI-
HbIX HMIIYJbCOB, TPeX OAHHAKOBbIX GJOKOB YCTAHOBKH Bpe-
MeHH W 6J10Ka BbIGOpa nporpamm. [‘eHepaTop TaKTOBbBIX
CEeKYHIHbIX HMMNYJ/bCOB ‘B CTaThe HEe paccMaTpUBaeTcs
U MOKET ObITb BbIMOJIHEH' N0 OAHOH H3 H3BECTHBIX CXEM,
Hallpumep ¢ HCro.1b3oBaHHeM MHKkpocxembl KI76UEL2, KOTO-
pas NPHMEHSeTCS B 3/J€KTPOHHBbIX LUH(POBBIX yacax.

[Ipununnuagabuas  cxema 6/10Ka YCTAHOBKH BpeMeHH
npuseneHa Ha puc: 1. TakrtoBble WMIYJbCbl M01AI0TCSA
Ha Bxoa 6.0Ka Bxl u uepe3 3amMkHyTble KOHTAKTbl KHOI-

© B. d)_nu.leHKo, 1992
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Pue. 1. Cxema .6/10Ka yCcTaHOBKH BpPEMEHH

ki SBl Ha BXOX AByXpa3psilHOrO HECSITHYHOTO CUETUHKA,
co6panHoro Ha wMukpocxemax DDI1-u DD2. [IBonuHO-
AECATHUYHBIA KO/ C BbIXOJOB CYETUMKA MOCTYyMaeT Ha Aellud-
patopet DD3 u DD4, kotopble ynpaBjsiioT LH(BPOBLIMH
HHJHKaTopamH Tekyllero spemend HG1 (enuHuub BpeMenu)
u HG2 (necarku ennnnu Bpemenn). [lepBbiil 6J10K yeTaHOB-:
KH BpeMeHH sIBJgeTcs OJIOKOM CeKyHI, BTOPOH — GJOKOM
MHHYT, @ TPeTHH — 6JI0KOM 4acoB. [IBOHUHO-1€CATHYHBIH KO/
C BbIXOJIOB CHYETYHKOB MOCTYNAET TaKXKe Ha aJPeCHble BXOMbI
[13y DDb. TI3Y 6/10KOB CeKyHa M MHHYT MOJb30BaTesb
nporpaMMupyer TakuM o6pa3om, 4TOGbl MOCJE [JBOMUHOMN
KoMOMHauMn uucna 60 Ha Bbixome Qg NOABAAJICH - efd-
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Puc. 2. CxeMa 6jioKa BbIGODKH -HIPOrpamm

1Enepamop bAI0K bnok- 610K
CERYH KON cenyna MUK yacob
UMNINEEDS P I 6.2 brz
BoiX. Bxl
Boix. Bx1  Bex Bl g
NS S s RS
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| . GI0K BoiopKu rpoEpamM |

Puc. 3. Cxema coejiHeHHs1 GJIOKOB

HUYHBIH YpOBeHb. Tako#l »Ke ypoOBeHb [OJIKeH MOSBJATbCA -
Ha Boixoge Qg T13Y 6soka uyacoB nocjae JBOHYHOH KOMOH-
HalMK 4Hcaa 24. DTH ypPOBHH uepe3 3aMKHYTble KOHTAKThl
KHONMKH SB2 nogaiorcst Ha BXO/Jbl YCTAHOBKH HYJISI CYETYH-
KoB, a yepe3 HHBepTop DD6 — Ha Bxoa caeayiowero 6.10-
ka ycraHoBKH BpeMeHH. [I3Y kaxnaoro 6Jioka 10/b30Ba-
TeJb MPOTPAMMHPYIOT Ha TPH pa3sHbie nporpaMmbl mojgauu
3BOHKOB, Hanpumep oO6bluHOe, cyGOOTHEee W KaHHUKYJsSpHOe.
Ecau, HanpuMep, 10 nepBoil nporpaMme 3BOHKH TPOJOJIKH-
TeJbHOCTBIO B ¢ fosxkHbl mopaBatbess B 9.00, 945 u 1. 1,
1o [I13Y 6.0KOB mporpamMMHpyeT Tak, 4TOObl Ha BbIXOJax
Qi eAHHHUHble YDOBHH MOMBJSINCH MpPH C/IELYIOLIMX aipe-
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cax: B I13Y 6aoka uacoB — 00001001, B TI3Y 6J0Ka
MHHYT — 00000000 1 01000101, B II3Y Guoka cekyHa —
00000000, 00000001, OOOOOOIO 00000011 "~ 1 00000100.
31ecb MJajawemMy ABOHYHOMY paspsily COOTBETCTBYET LUH-
Ha Ao [13Y.

JIisi yCTAHOBKH TEKYLLEro BPEeMeHH CJYXKHT KHOMKa
SBI1, mpu Ha)KaTHH Ha KOTOPYIO Ha. BXOJA CYeTYMKa MOryT
GbITb NOAAHBl TaKTOBble CeKyHMHble HMIy.bchl. [losTomy
B O6JOKe CeKyHH 3Ta KHOMKa OTCYTCTBYeT, a Bxoa BxI
MOKeT ObITb HemocpeacTBeHHO coeanHed ¢ Bxoaom Cl cuer-
yuKa. [ yCTAHOBKH TEKYyLIero BPEMEHH Ha HYJIb CHYXHT
kHonka. SB2. MUuseprop DD6 ycranasausaior ‘TOJIbKO B 6J10-
KH_ CEKYHI H MHHYT:

BMecTo Ta3opa3psAHbIX MOXKHO HCNOJb30BATb M ApyTrHe
HHIMKATOPbI, HAanpuMep CeMHCerMeHTHbIE CBETOJAHOHbIE HH-
JMKATOPBI, OJJHOBPe MEHHO 3aMeHHB JewHndpaTopbl. [dasi ynpo-
IeHHs] CXeMbl aBTOMata M3 O6J/I0KOB YCTAHOBKH BpeMEHH
MOXKHO M3DbSITb Aelin(paTopbl U MHIHKATOPbl BPEMEHH, TakK
Kak-Ha pa6oTy aBTOMAaTa OHHM He BJIHMAIOT, HO TOrja Oyaer
3aTPy/IHEH KOHTPOJb 33 TEKyLIHM BPEMEHEM H YCJOXKHe-
Ha KOppeKUMS TeKYLLero BPeMeHH.

[TporpammupoBanue II3Y npousBoasiT ¢ MOMOLLBIO

nporpammaTopa, co6paHHOro, HalpHMep, 0 cXeme, Noxe LeH-
HOH B KypHaJe «Panuo» (1987, Ne 4, c. 17—18).
* BJok BbIGOPKH mporpaMMm (pucC. 2) CONEPXKHT CXEeMbl
coBnajeHui, obecreurBaloliie MOAauy 3BOHKA TOJbKO B TOM
caydae, ecjd MpH JAaHHON nporpamMMe Ha BbIXOAAX BCeEX
tpex T13Y npucyTcrTByeT eIHHHYHBIH YypoBeHb. BbiGop TOj
WM WHOH TNporpaMMbl MPOU3BOAMTCA MNOJA4YeH HYJEBOTO
YPOBHSI Ha BXOIbl HHBEPTOPOB DD9, ¢ Bbixoza ©1HOTO
M3 KOTOPbIX paspelualouluii eIMHHYHBIH ypOBeHb M0[aeTcs
Ha OnHYy M3 cxeMm cosnajenusi DD7.1, DD7.2 uan DDS8.1,
peau3ys BbIGpaHHYIO nporpamMmy. B cBsisu ¢ Tem 4To MO-
JIe3Hblil CHI'HAJl Ha BbIXOJAX CXeM COBMALeHHH HUMeeT Hyne-
BOH YPOBEHb, CYMMHPOBA HHE BbINOJIHACTCS elue OJIHOH CXeMO#
coBnajennit DD8.2. EauHHUHbBIA ypOBEHb € €€ BbIX0JAa MOCTY-
maet Ha KJiou, co6paHHbii Ha Ttpansuctope VTI, B uemb
KOJIJIEKTOPA KOTOpPOro BKJOueHa o6morka pesae Kl, xon-
TaKThl KOTOPOTrO BKJMOYaloT 3BOHOK. Hanpsixkenwe U u THn
pesie BbIOHPAIOT, HCXOAS M3 JOMYCTHMOrO TOKA, MPOXOAs-
11er0 yepe3 KOHTAKTbl peJie, KOTOPbIH JOJIXKEH 6bITb 60JbLIe
TOKa, MOTPe6JsieMOro 3BOHKAMH.

Cxema coeauHenusi 670KoB (puc. 3) obecrneunBaer
HeoOXOAUMYIO JIOTHKY paboThl yCTpOHCTBA.
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MEPEKMIOYATEJDb
CBETOBbIX 2M®MEKTOB

A. AHygppmues

OTOT aBTOMAT MNpeiHA3HAYeH AJsi NePEeKJIOUEHHST es0u-
HbIX THPJSIHA M CO3MdaHMA DAa3JIMUHbIX BapHAHTOB «6ery-
IHX Or"eid». Ero MOXKHO HCMOMb30BaThb Takxke A5 KOM-
MYTalUHH CBETOBbIX MAHHO A/sl AMCKOTeKH. CBeToBble 3¢ dek-
Thl — HelpeMeHHble aTpHOyThl COBPEMEHHOH IIKOJbHOMH AHC-
KOTEKH, H, €C/IM OHAa MPOBOAHTCH B HEOOJIbLIOM MOMELIeHHH
HJIH B KJsacce, NpeaJaraeMoe yCTPOHCTBO MOXKET 0Ka3aTbCsl
BeCbMa MoJie3HbiM. ABTOMaT fe3omnacen B paboTe, Tak Kak
B KauecTBe Harpy3KM B HeM HCNOJb30BaHbl HH3KOBOJBT-
Hble Jlamnbl HaKanuBauua THna MH26 B 0,12 A, nurasue
KOTOPBIX OCYIUECTBJISIETCH Yepe3 MOHHXAIOIMHH TpaHchop-
Marop. :

Bce namnbl o6begdHeHbl B ueTbipe CPYMiibl (THpJsiH-
apl) mo 16 wTyk B Kaxknoél rpynne. «berywuii oroub»
MOXHO €O3JaBaTh KaK IO FpymmaMm JamM, TaK U B KaKJaOH
rpynne. CKOpOCTb pacrnpoCTPaHeHHs] OTHEH MOXKHO PeryJH-
poBaTh B IIMPOKHX npenesnax. Bo H3bexxaHHe oaHooOpasusi
CBETOBble 3((PEKThl MEHAIOTCS aBTOMaTHUecKH. Bmecre ¢ Tew,
npeaycMoTpeHa ¢Hkcauus Jio60ro H3 HUX, OCTAHOBKA Mepe-
K/IIOUeHHsl J1aMM, a TaKke paboTa aBTOMATa HE HA YeThIpe
THPJSHABL, a TOJbKO' Ha oaHy. BbixogHasi uenb ycTpoii-
CTBa SIBJIAIETCSI YHHBEPCA/JbHOH: OHA MOXeT OblTb coOpaHa
KaK Ha CHMHCTOpax, TaK H Ha TUPHUCTOPAX MJH [Jaxke
Ha TPaH3HCTOpPAX.

TlpuHuunuanbHasi cxema nepekjOUYaATENsT C HCIIOJAb30-
BaHHEeM CHMHUCTOPOB MNpHBeneHa Ha puc. | u 2. Apromar
COJEPKHT . TeHepaTOp HMINYJbCOB Ha TpaH3ucropax VTl —
VT3, ynpaBisieMbli CIOBHIOBBIH perucTp Ha MHKPOCXeMax
DD1—DD2, ynpapasiolwuii CABHrOBbIH PericTp Ha MHKPO-
cxemax DD5 — DD6, y3en ynpassienusi, cOGpaHHbI# Ha MHK-
pocxeme DD3, nesnTenb yacTOThl Ha YeTbIpe HA MHKPOCXEME
DD4, y3en cmeHbl HanpaBJ/ieHHsl MepekJ/IOueHHsT (MHKpocCxe-
ma DD7.1, tpansucrop VT5, pene Kl, K3), y3sen nepexona
C OJMHOYHOTO TMEpeK/IOUeHHS] Ha TpyNnoBoe (MUKpoOCXe-

© A. Anyppues, 1992
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Pu . 2. [IpuHUKHNHAIbHASA cXeMa Nepeknatouaresisi (NMPOLOJIKEHHE)

ma DD7.2, tpausucrop VT6, pene K2, K4 — K6), 6yodep-
Hole kJiouH (TpaH3ucropel VI7—VT10) u TtupHCTOpHblE
KoMMyTaTtopbl (cumucropol VS1 — VS4). v -

[TpuHuun paboThl nepexJiouaTesss OCHOBaH Ha .ynpaB-
JIEHHH BPEMEHeM OTKPbITOTO COCTOSIHHSA CHMHCTOPOB, @ 3HAUHT,
H BpPEMEHEM TFOPEHHS MOJKJIIOUeHHbIX K HHM Jamn. Ympas-
JIEeHHe CHMHCTOpPaMH OCYLUECTBJSETCS CABHIOBBIM PETHCTPOM
‘ua mukpocxemax DDI, DD2 uepes GydepHble KIOud Ha
tpansucrtopax VI7 — VTIO0. . v

Bpemsi nepeksioueHusi ‘CABUrOBOrO pPerucrpa Ha MHKpO-
cxemax DDI, DDZ2 onpepensier yacrora BXOAHBIX HMIYJIb-
COB, MOCTYNAaWIIHX C KoJuekropa tpaH3ucropa VI3. Yacro-
TY HMIYJbCOB MOXKHO perysiupoBatb B npegenaax 0,5.. 5 I'u
¢ noMmolibio nepemeHHoro pesucropa R3. [dns aBromartnue-
CKOH CMeHbI CBETOBbIX 3(P(PEKTOB CABHIOBLIH PETHCTP HA MHK-
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pocxemax DD5, DD6 B cBowo ouepeab ympasjsier pe-
ructpom Ha wMmukpocxemax DDI, DD2. Paccmorpum, kak
3TO  MPOHCXOHT. : ‘

B MOMEHT mocjie BKJIOYEHHS YCTPOMCTBA B CeTb KOH-
neucatop C7 paspsiken M Ha BbiBoge 10 3jemeHTa
DD3.4 wnanpsxenne paio 0. C Bhixoga 3JeMeHTa
DD3.4 yposeub Jsioruueckoit 1 mnocryinaer Ha 6a3y Tpaw-
sucropa VT4, ornupas ero. [IpH 5TOM TpHUrrepbl MHKpO-
cxem DDI, DD2, DD4 — DD6, 3a HCK/IIOYEHHEM TpUT-
repos’ DDI.1 u DD5.1, ycranaBauBaloTCi B ' COCTOSI-
uue 1. ' '

YposeHnb soruueckoit 1 ¢ Beixoma Ttpurrepa DDI.1 or-
nupaer TpaHs3ucTop VI7, v B LeNnH ynpaBJsioLero 3JeKTpo-
Aa cumuctopa VS| nosiBasieTcsi OTNHPAOWHA €ro " TOK.
[lpu 3ToM 3axuraetcs uHaMkaTopHas jgamna HLI, B mox-
KJIO4eHHOH K pasbemy XSI rupasiHae 3aropaiorTcsi Jam-
nel HL5, HL9, HLI13, HL17. Anasoruuso 3aropatorcs
JIaMIbl H B JAPYFHX THPJSIHAAX, MOAK/IIOYEHHBIX K pazbeMam
X82 — XS4

Tpurreper mukpocxembl DD7 mnpu BKJKOYEHHH YCTpOii-
CTB3 MOTYT YCTAHABJHBATbCS B MPOH3BOJIbHOE COCTOSIHHE.
Hnst o6bsicHenusi paGoThl MepekaouyaTensi MpeanoJoNHM,
YTO OHH yCTaHOBHJHCH B (. _ o

[lo mepe sapsinku Koumencatopa C7 HanpsiKeHHe Ha
BoiBoge 10 3nementa DD3.4 pocruraer ypoBHsi noruuye-
ckoit 1, u Tpansuctop VT4 3akpbiBaercsi, paspeuiasi mepe-
KJIOYeHHe YNpaBJsieMOro PerucTpa TAaKTOBbBIMH HMITyJbCaMH
¢ reHepartopa  Ha TpaHsucropax VT1—VT3. Perucrp no-
cTpoeli Ha ocHoBe D-Tpurrepos, TakroBble Bxoabl C Ko-
TOpbIX OObeauHenbl. [lpu nocrynsaenun na Bxogbl C moJo-
HKHTEJIbHbIX HMMYJ/bCOB TPULTEPbl YCTAHABAMBAIOTCS B TaKHe
JIOTHYECKHE COCTOSIHHSI, KOTOpble MPHCYTCTBOBAJIH Ha HX
HHPOPMALHOHHBIX BXxojgax D 10 mocTynieHHss TaKTOBbIX
HMIYJbCOB.

C nomowpbio ysna ynpasieHHsi Ha MHKpocxeme DD3
ocyuiecTBisieTcsi coeanHeHue Bxoma D tpurrepa DDI.1
HIM ¢ WHBEpPCHBIM BbIX04OM Tpurrepa DD2.2, maum ¢ ero
NpsIMbIM BBLIXOAOM. B HCX0QHOM cOCTOSIHMH Ha BbiBoge |
snementa JIJ13.1 HaxoauTcss ypoBeHb Jorumueckoro 0, a Ha
BoiBoge 4 ssnementa J/13.2 — ypoBeHb “jornueckoi .
[Ipu sToM, noka He u3MeHHTCsi cocTosiHue Tpurrepa DD5.1,
Ha Bxofe D rtpurrepa DDI.1 Gyzet TpucyTcTBOBaTH TaKOM

XK€ YpOBeHb, KaK M Ha WHBEPCHOM BbIXOJAe TpHUrrepa
DD2.2.
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B pesynbrate ¢ mocrymiennem Ha BXoa ympasiste-
MOTO perHcTpa TaKTOBbIX HMIYJbCOB TPHITEPbl MHKPOCXEM
DDI1, DDZ2 noouepento ycranaBauatores B 1, a 3atem B 0.
C MpHXOJOM BOCHMOrO HMMYJbCAa TPUITEPbl YCTAHOBSITCS
B HCXO01HOe cocTtosiHMe. [IpH HMX mnepexk/ioueHHH Takxe
NOOYEPeNHO OTKPbIBAIOTCS W 3aTeM 3aKPbIBAIOTCS CHMHUCTOPbI
VS1 — VS4, KOMMyTHpYs NOJK/IOUYeHHble K HHM JaMIbl
THUDJISIH L.

Takoit pexkum paGorel nepeksiouatens 6yaer MOBTOPEH
yeThipe pasa, MoKa C BbIXOAA JeJHTeasl (BbIBOA 8 TpH-
rrepa DD4.2) na BXOx ynpaB/fiOLLEro CABHrOBOTO pe-
THCTPa He MOCTYIHT MOJIOXKHTe/bHbIA Mepenaj HanpsKeHUs.

ITpu stom tpurrep DD5.1 nepexaiountest B cocrosinue 0,
a tpurrep DD5.2 — B cocrosinne 1. Teneps yposeHb 0
Ha BbiBoje 4 snemeHta DD3.2 npuBOAMT K mnosiBieHHIO
ypoBHsi 1 na BeiBoge 12 sjementa DD3.3 u coepunenuio
Bxona D rtpurrepa DDI1.1 uepes snementsi DD3.1 u DD3.3
C npsAMbIM BbIXogOM Tpurrepa DD2.2., Tem cambim ¢opmu-
pyeTcsi «GeryuHi oroHb» W3 OJHHOUHBIX JaMIl, TAK KakK focJe
KaXJIOr0 TaKTOBOIO HMIyJbca, NOCTYNAIOUiero Ha ynpas-
JIIMbIH PETHCTD, HA €r0 BbIXOJaX GYNET CABUIaThCs yYPOBEHb
JIOTHYECKOH |, NMpHUBOAAINMEA K MOOYEPENHOMY OTIHPaHHIO
OIHOrO U3 cumucropos VS1 — VS4, .

anee nocne 16 TakToBbIX HMMyJbcoB Tpurrep DD5.2
ycraHasiuBaercsi B 0, a tpurrep DD6.1 nepepoautcss B 1.
OtpuuaresbHblii népenan -HanpsiKEHUsi C €r0 HHBEPCHOTO
BbIXOJAa, npoaxddepenunposanHblii uenoukoii C4R8, nepeno-
aut tpurrep DD1.2 B coctosinue 1, 1 Ha Bbixomax ympas-
JIIGMOro perucrpa OyAeT CABHIraTbCs Cpasy [ABA €IHHHY-
HbIX 'ypoBHsi. Cosjnaercsi 3¢dekT nepemelleHHss OTHeH mna-
pamH. o : '

[Tocsie mpuxoma 15 TAKTOBBIX HMIYJALCOB B COCTOSTHHE |
nepeiner tpurrep DD6.2, a tpurrep DD6.1 Bepuercs B co-
crosinie jioruueckoro 0. OTpuuaTesbHblil nepenaj ¢ BHBOAA 8
tpurrepa DD6.2, npanuddepenuupopaunsiit nenoukoit C5R10,
YCTAHOBUT W TPETHH TPHUrrep yrnpasJsieMOro perucrpa B 1.
B pesysbraTe cosnaercsi sddexr nepemelieHusi Tpex cBe-
TALLHXCS J1IaMIl B KaXK[I0H YeTBepKe HJH MHauye — «Oeryuue
TEeHH>». °

Uepes 16 TakTOBBIX MMIYJbCOB YMNpPABJSIIOWHA PETHCTP
BEPHETCsl B. MCXOJHOE. cOCTOsiHMe, T. e. Tpurrep DD6.2
ycraHoButest B coctosinve 0, a tpurrep DD5.1 — B 1. Tlpu
3TOM OTpHUATE/IbHbIA Nnepenaj AanpsixeHHs ¢ BblBOA 6 TpHUr-
repa DD5.1, npomuddepenurposannpiii nenoukoir C6R12
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¥ TPOWHBEPTHPOBaHHbIA 3JjeMeHToM DDJ3.4, otkpoer TpaH-
sucrop VT4, u ynpaB/sieMblii perucTp Takxe 6yJeT yCcTaHOB-
JIEH B HCXO/JHO€ COCTOSIHHE. ‘

OaHOBpeMEHHO NOJIOKHTEbHBIA nepenaj ¢ BbIBOAA 8 TPUT-
repa DD6.2 nepesener tpurrep DD7.1 B cocrosihue 1. Tpan-
sucrop VTH oTKpoercsi, H cpa6oraeT BKAIOUEHHOE B €ro KOJI-
JIEKTODHYIO Lienb MasorabaputHoe pese Kl, kotopoe cBoUMH
koHntakramMu Kl.l 3amkHer uenb nutaHusi 6o0./iee MOIUIHOTO
pene K3. Pene K3, cpa6oraB, nepex/ioyHT ynpasJsioliye
371eKTPOAbl cuMHucTOPQB. [IpH 3TOM BbllleOnUCaHHbiE CBETO-
Bble 3(ekTsl OynyT NOBTOpPeHbl B OOGPaTHOM Hampas-
JIeHHH.

[1pu nepekmouenuu tpurrepa DD7.2 cpaboraet pese K2,
3aMblKaoliee Lenb nurtaHue pese K4 — K6. Pese K4 — K6
MOJKIOYAT BCE JaMmbl nepBoH THDJISIHABL K CHMHCTODY
VS1, Bropo# rupasuabl — k VS2, tperbeii — k VS3 u uerBep-
Toil — K VS4. B pesysbrate 3¢deKToi, 3a1aBaeMble ynpas-
JISIeMbIM PErHCTPOM, 6yyT CO3AaBaThCs He ‘OTAebHBIMH JlaM-
namH, a UeJHKOM THDJSAHAAMH.

[1pu He0O6XOAMMOCTH MOXKHO HCHOJIb30BaTh paGoTy nepe-,
KJIo4aTessi TOJbKO Ha OAHY THDPJSIHLY, HanpHUMep B caydae
YKpALUEeHHs! eJKH THDPJSHIOH, PacroJIOXKeHHOH BOKPYr Hee
no cnupanu. B stom cayuae TymGiepom SA2 paspbiBaior
uenb nutaHus pene K4 — K6, a rupasHay BKJIOYAIOT B
Mo6oi U3 pazbeMoB XS1 — XS4.

Has npenorBpaulesust c6oeB B pa60Te‘nepeKmoqa-
TeJsi OT TMOMeX MpH cpabaTbiBaHUH pesie M KOMMYTalHH
UMM THPJSIHA cayKaTt pdoasl VD1 — VD5 u pesucrop RI5.
[Ip# MX OTCYTCTBMM B YyNpaBJAIOLIEM  PETHCTPE OT IOMeEX
MOJKEeT BO3HUKHYTb CHTYallusl, KOIJa BCe ero TPHITephbl ycTa-
HoBATCst B cocrtosiHdue (. Torna mnepekJouartesb 3a6J/0KH-
pyercss Ha KakoM-HUOyAb OQHOM 3(]dexTe H aaJjbHel1lee
nepekjioueHne 3¢(eKToB CcTaHer HEBO3MOXKHBIM. JluHoabl
VD1 — VD5 u pesuctop R15 obecneunBaloT MrHOBEHHOE BO3-
BpalleHye Mepek.ouaTessi B HCXOLHOe TMOJ0KEeHHe B ciayvae
Tako# cuTyauuu. [1pH HEOOGXOAMMOCTH 3TO MOXKHO clenaTb
H BpYuHylo0, HaxaB kHonky SB2 «C6pocs.

Has 6jokupoBKH HaHGosee MOHpaBHBLIETOCA CBETOBOIO
3 deKTa MAH MPOCTO AJsi ero 3a1epKKH HaXKMMAloT KHOI-
Ky SB3 «Baoknposkax. .

Kunonka SBI «CTon» CcayXHT A5 OCTAHOBKH CBETOBOH
Kaptuuol. Ee koHTakTbl 3amblikaloT 6asy Tpansucropa VTl
c OOWHM [pOBOAOM, MpeKpauias TeM CcaMblM TeHepPHPO-
BaHHe MYJbTHBHOPATOPOM TaKTOBBIX MMIYJAbCOB. -
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Il BK/IIOYEHHS MNepeK/o4aTensi CBETOBbIX 3(M(EKTOB
B C€Tb CJAYXKHT TPexno3HuHoHHblH TymGaep SAl. Ero Hux-
Hee 10 CXeMe T[0JI0KEeHHe HCMOAb3YyeTCss [Js  BKJOue-
HHsl aBromata B paloOTy, a BepxHee — [J/isl _BKJIOUEHHUS
THPJISIHA Ha TOCTOSIHHOe ropeHHe. [IpHy 3TOM KOHTaKThI
SAI.l cuumalor nurtanue ¢ pene K3 — K6 u noak.io-
yaloT K obulemy nposoay aHoabl VD6 — VD9, kortopbie
WYHTHPYIOT TpaH3ucropel VI7 — VTI10. u co3pawT oTnu-
palooue TOKH B UeNsX YNPaBJSIOMIHX 3JEKTPOJOB CHMH-
CTOPOB. ‘ o

BoJIbLIMHCTBO 3/1eMEHTOB CXeMbl MepekJiouaTenss pasme-
IIEHO Ha MeyaTHOW TMJiaTe M3 OJHOCTOPOHHEro (OJIbIH-
POBAHHOIO CTEKJIOTEKCTOJNUTA. DCKU3 MeYaTHOH MJaThl H CXe-
Mbl pasMellleHHst AeTaJsledl Ha Hell MOKa3aHbl HA pHC. 3.

Kougencatoper C8 u C9 cayxkaT [/s NOBBIILEHHS
MOMEXOYCTOHYMBOCTH yCTPOHCTBA, HX NPHIIAHBAIOT HEMOCPE -
CTBEHHO K BbIBOJAAM InHTaHUsA MuKpocxeM DDI1 u DD7
CO CTOPOHbl MeYaTHbIX NMPOBOAHMKOB. B kauectBe pese Kl,
K2 ucnosbsoBaubl manora6aputueie pese PIC-15 (nacnopr
PC4.591.001). Pene K3 — K6 tuna P3C-22 (nmacnopt
P®4.500.131). .

CereBoit TpaHcOpMATOP BBHINOJNHEH HA MarHHTOMPOBOZE -
[I1-30a)50 (crapoe oGosnauanue YIL30X 50). CereBas
o6MOTKa comep>xuUT 600 BuTKOB nposoga [19B-2 anamer-
pom 0,55 Mm. O6Motku II u Il — no 60 BUTKOB KaxKaasi.
O6motka Il HamoTaHa JAByMsl NpOBOJAMHM JHAMETPOM
1,5 u.0,96 mm, o6motka III — nuamerpom 0,55 mm. Crabu-
JiuTpoH JI815A cneqyer mogo6parth TAKUM, 4TOOb Hampsixke-
HHe - CTaGH/IM3alHH HaxoAuJaoch B npejenax or 4,75 1o
5,25 B npu mnosHo#l Harpyske. v :

B kauectse pasbemoB XS1 — XS4 npimenensl ctanaapt-
Hble THe3/0Bble pas3beMbl OT OBITOBOH pajgHOamnnapartypbl.
Bmecto snamn tuna MH26 BX0,12 A B rupasuaax moryt
ObITb HCMONB30BaHbl aaMnbl THna MH6,3 BX 0,3 A. Cxema
X COeJMHEHHsI NOoKa3aHa Ha puc. 4. B KauecTBe MHaMKa-
TOPHbIX HCIOJIb3YIOTCA KOMMYyTaTOpHble Jamnbl KM24 BX
0,1 A, 0JHAKO MOXKHO HCIMOJb30BATH J1AMIIbI MH26 BX0,12 A
unv tuna CM-37. :

BMecTo cMMHCTOPOB B nepeksiouaTene MOXKHO PUMEHHTh
tHpucTopsl KY201, KY202, 1235, J[J1238 wuau MoLiHbie
TpaHsuctopel [1210, I'T806, [1217, [14. B 3tux cayuasx
obmotku II u 1II cereBoro TpaHchopmaTopa HamMaThIBAIOT-
Cs1 OJJMHAKOBbIM NpoBoAOM auamerpoMm 1,6...1,8 mMm. Cxema -
BKJIIOUEHHS] THDUCTOPOB MOKa3aHa Ha pHC. 5.
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[Ipn ucnosib3oBaHHH TPaH3UCTOPOB NMPUMEHSETCS TaKXkKe
cxema, NMokasaHHasi Ha puc. 5. KoseKTopbl TPaH3HCTOPOB
CO€JHHEeHbI C KOprycoM, 6a3bl OAKJII0YEHbI BMECTO YIpaBIsiio-
ILMX 3JIEKTPOJOB THPHCTOPOB, a K 3MHTTEPAM I10AKJIO-
yeHa Harpyska. B stom cayuae aumon VDI3 u3 cxewms
MO2KHO HCKJ/IIOUHTb, @ HHAMKAaTOPHble JIaMIlbl CJe1yeT BbiOpaTh
C HOMHHa/lbHbIM TOKOM He G6osee 50 MA Bo u36erkaHue
neperpy3ku TpaH3uCTOpoB OydepHbIXx KackanoB. Pesuctopbi
R25 — R28 npu 310M f0/12KHBI UMeTb conpoTuBaeHHe 200 OMm
Kax abli. AHoabl 110008 VD6 — VD9 coeiHHSIOT ¢ KOJIEKTO-
pamu tTpaHsuctopoB VT7 — VT10. MHanKaTOpHble laMNbl TIPH
THPUCTOPHO# Cxeme 0JIKHbI GbiTb paccunTaHbl Ha Tok 100...
120. MA, 4TOGBI X BHyTpEHHEe COMPOTHBJEHHe GblIO B ABa-
TPH pas3a MeHblIe CONPOTHBJEHHH pe3ucrTopoB R25 — R28.

CAY — ABTOMAT
CBETOBbIX 3MMEKTOB -

A. Auygppnues .

' Hacrosulas ceerogunamuueckast ycranoska (CHY) npea-
HaszHauyeHa IJsi paboOThi KaK €O CBETOBLIMH MNaHHO, (op-
MHDYIOILHUMH Pa3JjiHuHble (PUTYpbl «GEryliMx OTrHeH», TaK H C
TUpJISIHAAMH JIaMIl, yKPalUaIOIKUMH 3aJbl AHCKOTEK, (haca bl
JIOMOB HMJIH HOBOT'OJHIOIO €JIKY. ) .
~ B uBetomysbika/bHOM peXKHMe BMECTO THPJASIHA JaMn
MO2KeT ObiTh NOAK/II0YEHO JI06G0E APYroe ONTHUEeCKOe YCTPOii:
CTBO, pacCuMTaHHOE Ha Hanpsikenue 220 B.

CLY moxer pa6oTaTh MPAKTHUECKH C AIOGBIM HCTOUHHKOM
My3blKajlbHbIX MPOrpaMM, MPHYEM CHIHAJ MOXKHO I101aBaTb
KakK ¢ ero-JIMHeHHOro BbIXOJa, Tak U C BbIXOJA Ha TPOMKO-
roBopuTeJH. YpoBeHb BxoaHOTro curHaJga ot 200 mB no 15 B.
Becb uacTOTHbIi aManasoH BXOJHOrO CHrHaja pasjefneH
Ha TPH MOJIOCHl 4aCTOT, HA KOTOPble PEATHPYIOT OMNpejeJieH-
HbI€ THPJISIHABL JlaMmil, ‘

Ilpunuunuaneuass cxema CIY nokasaHa Ha puc. .
151 KOMMYTalUMH JiaMIT TPHMEHEHbL. TPHHUCTOPbI, BKJIOUE HHble
Ha BbIXOJe Tpex OcHOBHbIX KaHagoB CJ1Y. Kananom HY
yrpaBsJisier NoJ0Cca HUKHHUX 3BYKOBbIX 4aCTOT BXO/HOTO CHTHa-
aa  (or. 20 mo 200..300 Tu); kanaaom CY — nosoca

© A. Anydpues, 1992
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cpegHux uacror (ot 300 mo 2000..2500 T'u); xaHasom
BY — nmosioca Bepxuux uwacrot (ot 2,5 mo 20 kI'u). Has
CBETOKOMIEHCAIMH B May3aX MYy3biKaJbHbIX NMPOrpamMm Hwe-
ercsl crneuuasbHbld QOHOBBIA KaHal, HarpymeHHbm TH pJIsTH-
noit HLA4.

My3biKa/bHBIH CHTHAJ OT MOHO- HJH CTepeodoHHUECKOTO
HCTOuHHMKA nojaetcsa Ha rHe3fio XS1. CmecHuTesb CHrHaJdOB
MpaBoOro M JIeBOTO KaHAJOB B CTEPEO(OHHUECKOM pENKHMe
BbiMOJIHEH Ha pesucropax RI — R3. C pesucropa R3
CHIHAJ MOCTyMaeT Ha KOMIIpeccop, BHIMOJIHEHHbI Ha TpaH-
sucropax VT1 — VT5. Komnpeccop Heo6X0AHM /1A «CKHMA-
HHS1» JMHAMHUYeCKOro AMana3oHa BXOAHOTO CHTHaJa W corJa-
COBaHHS €ro C JMHAMHYECKMM AHANA30HOM SIPKOCTH JaMi
HakanuBaHus. [lpH uU3MeHeHHH ypOBHSI BXOLHOro CHIHaJja
Ha 40 a1b ypoBeHb curHasa Ha BbIXOJe KOMIpeccopa H3Me-
Hsercs Ha 10..15 nb. TlogpoGHo paGoTa KoMIpeccopa
yKe Oblla OnHCaHa aBTOPOM B mypHaJIe «Paauno» (1985,
Ne 2, c. 54—55).

C smurrepa TpaHsncropa VT5 CHrHaJ MOJAeTcs. Ha
o6wmi peryastop ypoBHa R19 u nanee Ha Bxon (hoHOBOTO
KaHaJla W BXOJHble Pery/siTopbl YPOBHSl OCHOBHBIX KaHaJlOB
(pesuctopsl R20 — R22). PasnesibHast perysupoBka ypoBHei
CHTHAJIOB, NMOCTYNAIOILHX Ha OCHOBHble KaHasbl CI1Y, no3Bo-
Jsier BbiGpaTh GoJiee ONTHMAJbHYIO LBETOBYIO KApTHHY Ha
3KpaHHOM ycTpoiicTBe. O6LHH perysiTop HO3BOJsIeT onepa-
THBHO BbIGHPATh HEOGXOAMMBIi ypOBEHb CHIHAJA, MOCTYMNal0-
LHH C KOMIpeccopa. B OCHOBHOM Ppery. isiTop HCMOJb3YIOT
TOJIbKO NpH G6OJIbLIOM YpPOBHe CcHrHajda Ha Bxoae CJIY
(ot emunuu no 15 B). '

C peryasitopoB ypoBHelt R20 — R22 curnan nocrynaer
Ha LC-cduabTpbl, BblaeJsiIOUIHE CHTHAJABI TPeX YacTOTHBIX
avanasoHoB. ®uabtp L2CI13 BblgensieT noJocy CHrHaJoB
HHKHHX yactoT, duabtp L1L4C12 — nosiocy cpennux yacror,
¢uabtp L3C11 — mosocy Bepxuux vactot. [locse ¢uabTpos
‘cxeMbl OCHOBHbIX KaHa/oB CIlY HAEHTHUHbI, 103TOMY jaJjee
paccMoTpena pa6oTa Toibko BU-KaHa/a, BINOJHEHHOTO Ha'
tpausucropax VT8, VTI2 u Tpunuctope VSI.

C KaTylWwKH MHAYKTHBHOCTH L3 CHrHaJbl BEPXHHX 3BYKO-
BbIX yacToT moctynaioT Ha gerekrop VDS, Cl5. Tlocrosin-
Hasi COCTABJSIOLLAs MPOLETEKTH POBAaHHOIO CHrHAJ1a ynpaBsJsi-
eT TOKOM KoJjiekTopa TtpaHducrtopa VT8. DToT TpaH3ucrop
HI'paeT poJb peryaupyemoro pesucropa. Hanpsixkenue ¢ ero
KOJIJIEKTOpa MOCTyNaeT Ha BXOJ LeNH OTpHUATeqbHOH obpar-
Ho# cBsizu (mmon VD14, obmorka [ Tpanchopmatopa T2)
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Puc. 1. TlpunuunuanbHas cxema CIY

6JIOKHHT-reHepaTopa, BbIMOJHEHHOro Ha TpaHsucrope VTI12.

‘Ha Bxoa wuenu nosoxure/bHON 06paTHOH CBSI3H (AHOA
VD15, o6motka Il tpancdopmartopa T2) GusokuHr-reHepa-
TOpa MOCTYyNaer JHHEHHO yBe/jHYMBalolleecsl OTPHLATENbHOE
HamnpsixkeHHe ¢ reHepatopa Ha tpaHsucrope VI7. dto Hanpsi-
’KeHHe CHHXPOHH3MPOBAHO C YACTOTOH 3JE€KTPOCETH A pea-
Ju3aluul (Haz0uMIY/IbCHOTO yNpaBJieHHUs] TPHHUCTOPAMH.

B Kaxabl#l nOJynepuoj HanpsikKeHUsl 3JIEKTPOCeTH € Je-
Jutesell Hanpshkenust R64, R65 u R66, R67 uepe3 guoasi
VD4 uau VD3 na 6asy TtpaHsucropa VT7 nocrynawot
MMITyJIbChl MOJIOXKHTENbHOTO HaMpsiKeHHsi, 3aNHpalolle ero.
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C wmomenra 3amupaHusi tTpaHaucropa VT7 uepe3 pesucrop
R29 nauunaer sapsikatbes Konaencatop €19, u Hanpsixe-
HHE Ha KOJIJIEKTOpe TPaH3UCTOpA YBEJIHUYHBAETCS. MOYTH JIH-
HedHO. B MOMEHTbl nepexoja CeTeBOro HamnpsiKEeHUsi ue-
pes 0 mnocrynaiouiee uepe3 pesucrop R28 orpuuaresbHoe
HanpsixkeHHue oTAMpaer TpaH3ucrop VI7, M KoHAeHcaTQp
C19 6bictpo paspsikaeTcss uepe3 OTKpPbITHIH TPaH3UCTOP.

®Popmupyemoe Ha koiiicncarope Cl9 ninnoobpasHoe Ha-
npsixkeHde B LelHd o6paTHOH CcBsA3H OJIOKMHr-reHeparopa-
CTAHOBHTCSl PABHBIM MMOCTOSTHHOMY HAMpSI’KEHHIO HAa KOJIIEK-
tope tpaHsucropa VT8. Ilpu oTcyTcTBMM CHrHaJja Ha BXoje
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CAY rpansucrop VT8 3akpelT, W OTpHUATe/]bHOE HAMPS-
XKEHHEe Ha ero KOJ/JeKTOpe MpeBblllaeT Mo BeJHUMHE aMILIH-
TyAy nuI000pasHOro HanpsixkeHuss Ha KoHaeHcaTtope Cl19.
-DTO MNPUBOAHT K OTNHpaHHlo aunoja VDI4 u 3anupaHuio
"VDI15, B pe3yJbTaTte yero uenb OTPHLUATENbHOH 0GpaTHOM
CBSI3M OKa3blBaeTcsl 3aMKHYTa, a MOJIOXKHUTEJNbHOH — pasoM-
kHyTa. Ilpu stom Ttpan3ucrop VTI2 3akpbit, U GJOKHHI-
reHepaTop He BbipaGaTbIBaeT yNpaBJ/siOLIHe HUMIYJbChI.
"Ilpu nosinennn Ha Bxoze CJY My3blKajibHOTO CHIHA-
Jla, COAepKalllero BepXHHe YaCTOTHble COCTaBJsAIOLIME, TPAH-
suctop VT8 ornupaercs, MNOCTOSIHHOE Hamnpsi>KeHHe Ha
€ro KOJJIEKTOPE YMEHbLIAeTcsi, B MOMEHT pPaBEHCTBA €ro
C JIHHEHHO YyBeJIHUHBAIOLHMCS HAMNpsiXKEHHEM Ha KOH/EH-
catope Cl19 npoucxoaut nepekaiouyeHde auoaos VD14
u VDI5 Ilpn 3TOoM 3aMbikaeTcss LeMb TMOJIOXKHTeJbHOH
obpaTHOl cBA3M OJOKHHr-reHepaTopa, a lienb OTpula-
TeJbHOH 0OpaTHOH CBSI3M pa3MblKaercsi.  bJOKHHr-reHepartop
HayuHaeT pa6orath, U B o6Gmotke III TpaHchopmartopa
T2 dopmupyloresi umnygabcbl  aautesbHoctbio 0,5...1  mc,
ornHpampoiue tTpuuucrop VSI. Tupasinga HL1 3axuraercs.

Yem GoJiblile ypOBeHb CHIHAJA, NOCTYMAKOIIETO ¢ (PHJbT-
pa BepXHUX 4YacToT, TeM OoJbllie OTNHPaeTCs TPAH3UCTOP
VT8 ¥ MeHblle cCTAHOBHTCSt HANpshKeHHe Ha ero KOJJIEKTOpE,
paHbllie MO OTHOLIEHHIO K HauaJ/y MoJynepHoja Hanpske-
HHS 3/1eKTPOCeTH OJIOKHHT-TeHepaTOp HauWHaeT BbipabaThl-
BaTb YMpABJSIOUME HMMIYAbChbl, OTMHMpAIOLIHe TPUHHCTOP
VS1, 6osbuwiass yacTtb NOJynepHoa HANpPSLKEHHS 3JEKTpo-
CeTH TIOCTYMaeT B HaArpysky W sipue ropHT rupasiuaa HLI.

C nomouiblo NOLCTPOeUYHbIX pe3ucTopoB R36 — R38
OCylUecTBJsieTCs] HauaJbHblA HarpeB HUTeH HakaJHBaHHS
samn HL1 — HL3 na nopore nx saxkuranusi.

®onosbiii kaHaa CAY OTMYaeTcsi OT OCHOBHBIX TOJIBKO
cxeMoi ynpasJsieHusi 6J10KHHr-renepatopom. [lpu oTcyTeTBHH
BXOJHOro curHaJja tpaHsuctop VTIl oTkpbIT oTpuiiaTeib-
HRIM HAmNpsiKeHHeM, MOCTyNaloUnM Ha ero 6a3y uyepe3 pesu-
crop R34.

[Ipu nopaue -curuagna Ha Bxoa CJY nocrynaiwiuee ¢ 06-
wero peryasitopa R19 nepemenHoe HanpsiKeHHe yCHJIH-
BaeTCsl KackajoM Ha TpaHsucrope VT6 W BbinpsimasieTcs
aonamu VDS, - VD9. _ BbinpsiMjieHHOe  10JI0XKHTEJbHOE
HanpsiKeH’e 3anupaeT TPaH3HCTOP VTI1l u 3apskaeT KOH-
nencarop C18. Jlamnbl q)ona HL4 racnyr.

[Turaer CIAY npocrelilunii cTabuau3aTop, BbINOJHEHHbIH
Ha crabuautpoHax VD10, VDI1 u pesucrope R35. Hanps-

.
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Puc. 2. Cxema sjektpoHHoro 6goka El

’KeHHe Ha cTaGuaM3aTOp MOCTyNaer OT ABYXIMOJYNEPHOLHOrO
BAinpsimureas Ha auogax VD12, VD13 u kouaencatope C21.

Tym6sepom SAL CIY nepeBoasiT B peXHUM HMHUTAIHH
«berymux orefi». Ilpu stom cekunsa SAL.2 orkmaouaer
pesuctop R34 ot crabumusatopa, u saamuna HL4 racuer.
Cekuust SAl.l cHUMaer mMTaHHe C KOMIPECCOpa M BKJIOYAeT
sn1eKTpoHHbid 60k E1. [lpu 3stom cpa6artbiBaer peje Kl
u Kontaktami Kl.1 noaknouaer peryasitop R19 k anekrpon-
HOMY G6JIOKY.

[MpununnuaabHass cxema G6JiOKa MoOkKasaHa Ha puc. 2.
Ha mukpocxeme DD BbinosiHeH reHepaTop TaKTOBBIX HMIY.JIb-
COB, YaCTOTY KOTOPOrO PeryJjupyloT nepeMeHHbIM Pe3HCTO-
pom: R19 B CHY. C opgHoro Bbixoaa reHepatopa (Bbl-
BoA 3 MHMKpocxembl DD1) TakToBble HMMyJbCbl MOCTYNAIOT
Ha JeJiMTeNb yacToThl (MUKpocxembl DD2, DD3), a ¢ apyroro
Bbix0Ja (BbIBOA 8 mukpocxeMbl DD1) — Ha BXomabl CHHXPO-
HM3aUHWH eIBHrosoro .peructpa DDS.

Peructp DD5 paGoraer B pexume caBura HHPopma-
UMM, 3aNHCAHHOH B €ro paspsiabl MPH BKJIOYEHHH. [lpH
3TOM €JMHHYHble YDOBHH .Ha BBIXOJAX PErucTpa, Mnocrynas
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Puc. 3,6. PacnoJioxeHue 3/71eMEHTOB Ha mJjarte
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Ha. Gasbl Tpansucropos VI8 — VTI1 CI1Y uepes snemen-
Thl Mukpocxem DD6, DD7,. 3axuraoT saamibl cooTBet-
CTBYIOLIMX KaHaJ/oB, a HyJieBble — racsr.

Kaxablil 1BaaLaTbii TAKTOBBIH HMITYJbC MOCTYNAET C je-
JIMTEJISI 4acCTOThl Ha Bxoj cueTudika DD4 W usamensier ero
cocrosinie. OlHOBPEMEHHO 3TOT HMIYJIbC, POHHBEPTH POBA H-
Hbll BEDXHHM [0 CXeMe 3JieMeHTOM MHKpocxeMbl DDI,
NMepeBOJMT perucTp DD5 B pexum 3anucu HapaJIJIe.Hb-
HOH HH(OPMAUHMH, NOCTynamwiled ¢ BbIXOAOB CUETUHKAE.
Ilo oxoHuaHMM JNeHCTBHSI HMMYyJ/bCAa PETHCTP BO3BpallaeT-
csi B pexkum casura. [Honyctum, cueruuk DD4 no npuxona
JABaJLAaTOr0 TAKTOBOTMO HMMIYJbCa Ha €ro BXOjJ HaXOAWJCs
B HYJIEBOM COCTOsIHHH. Toraa nocje MOCTYMJIEHHS HMITYJb-
ca Ha ero BbIxojge | MOSIBHTCS €NHHHLA, @ HA OCTaJbHbIX
coxpaHATCsl HyJH. dta MHpopMauHsa GyAeT 3aildcaHa B pe-
ructp DD5 M nocaenyloLMMH TaKTOBBIMH HMIYJbCaMH,
NOCTYNaloIMMH Ha BbIBOAb 8, 9, OyleT COBHraTbCAd OT
MJajpluero paspsiia K crapuemy. B pesysnbrate Ha BbIXO-
Jax 5—~8 3JIeKTPOHHOTO 6J10Ka MoouYepeHO MOSBUTCSH OTPH-
LaTeJbHOE HaMNpsiKeHHe, I0CJel0BaTe/bHO OTHHpalollee
tpaHsuctopel VT11, VI8 — VT10.8 CIAY u cooTBETCTBEH-
Ho 3axwurawoiee saamnbl HL4, HL1 — HL3. Takum o6pa-
30M (opMUpyeTcs «Oeryiivii OroHb» M3 OJHHOUHBLIX JaMI.

Ha wmukpocxemax DD6,- DD7 BbinojiHeH y3es CMeHb
HanpaBJ/ieHHus nepeMelueHus: «beryiux orueil». [1pu HyJjeBoM
COCTOSIHHH HHXKHEro Mo cXeme Tpurrepa Mukpocxemol DD2
OTpHUATebHOE HANpSKEHHE Ha BbIXOAAX 3JEKTPOHHOro 6J10-
Ka nepemeluiaercs OT Bbixoga 5 K Bbixosy 8. [Ipu nepe-
K/MOYeHHH TpUrrepa B eJHHHYHOE COCTOSIHHE HMMYJbCOM
¢ BbiBoga Il cuerunka DD4 HanpasieHue nepemeLleHHs
OorHeil MeHsieTcsi Ha o6paTHOe. B 3aBHCHMOCTH OT TOrO, B
KaKoe COCTOSIHHE YCTAHOBHT OYepe[HOH ABalaTbiif TaKTg-
Bbld HMMnysabc cuetydk DD4, B rupasHpax 6yayt ¢opmu-
poBaThcs JHO60 «Oeryulass TeHby, JHO0 «Oeryludid OTOHb»
C OJHOH, ABYMSI JaMmaMH HJH 4epe3 OAHY Jaamny, Jubo
BCE JlaMMbl 6YAyT OJHOBPEMEHHO rOpeTb, JIHOO OJHOBpEMEeH-
HO racHyTb. [asi 6JOKHPOBKH Kakoro-nu6o BapuaHTa «06e-
FyLLEro OrHfA» JOCTATOUYHO 3aMKHYTb BbIBOJ | MHKpOTXEMbI
DD2 c ee BbiBOgOM 7.

* Ilourn Bce 3aementol CAY ycTaHOBJEHbI HAa nedar-
HOH nusate (puc. 3).

Koupencaroper C21, C26, C27 u amonnl VDI2, VDI3
ycTaHaBauBalT BHe muathl. Konpencatoper C4, C20 u cta-
6uautponbl VD10, VD11 npunauBaloT HenocpeacTBeHHO K
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Puc. 4. TlevaTHast niata W pacnosioKeHHe JIEMEHTOB 3/JEKTPOHHOTO |
6q0ka E1

MeYaTHbIM TPOBOJAHHKAM CO CTOPOHbl BHLIBOLOB jeTaJiek.

Katywku nnaykrusHoctd L1 — L4 HamaTeiBaloT Ha ¢ep-
putoBbIX crepxkusix 400HH (600HH) iuamerpom 8 Mmm u nau-
HOH 20 MM (MOXXHO HCMOJIB30BaTb CTEP>KEHb OT MArHMTHbIX
aHTeHH panHonpHeMHHKOB). OHH CONEPXKAT COOTBETCTBEHHO
2000, 3500, 1600 u 2000 ButkoB nposoaa [13J1 0,1. [Mpex-
BADHTEIbHO HA KOHLUB CepAeYHHKOB HAKJEHBAIOT IIEYKH
M3 3JEKTPOKapTOHA HJ/IM BATMaHa, H HAMOTKYy MOXHO OCY-
ILeCTB/IAT BHABAJ.
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Mmnyabcuble Tpatnchopmatopsl T2 — T5 BuInoqHAOT Ha
¢epputoBbix Kosbuax 1000HH (2000HH) tunopasmepa
K10XX7X4. O6motku [ u Il umeror no 50 BUTKOB, 06MOTKa
III — 150. BuTKOB, a o6MOTKa IV — 75 BHTKOB nposoja
[T9JIIIO 0,1. MOXKHO NMPUMEHHTb TOTOBbIE NPOMbILL/IEHHbIE
TpaHcpopmatopel M116, U117, M118. B stom cayuae ase
OOMOTKH NPOMBILLIJNEHHOTO TPpaHCHOPMATOPA COEAMHSIOT MO-
cseoBaresibHO, 06pasys OOMOTKY, KoTopas ¢opmupyer
ylpaBJsiioiHe HMNyJbChbl OJOKUHr-renepatopa (o6motka I11
Ha pHuc. 1).

CereBoii TpaHchopmatop Tl BbINOAHEH HA MarHUTOMPO-
Bose LUJI16X20. O6moTka 1 conepxut 4400 BHTKOB mpo-
sona [19B-2 0,1. O6morku I u III conepxkat no 400 Bur-
KoB nposoaa [19B-2 0,25. ) ‘

B anextponnom 6Gsoke El (puc. 2) tpansucrop VTI
yCTaHOBJIEH HA. pagMaTOpe K3 YEePHEHOH [I0paJilOMHHHEBOH
niacTHHbl pazmepamd 80X 50X 3 Mm. .

UepTexxk meyaTHOH nJiaThl H CXeMa pas3MeLleHHsl jeTaJiel
3JIEKTPOHHOrO 6JI0Ka moOKa3aHel Ha pHc. 4. Pesucrop R4
MPUITAUBAIOT CO CTOPOHBI NMeYaTHbIX [1POBOAHHKOB K BbIBOAAM
6a3bl H KosiekTopa TpaHzuctopa VT1.

HanaxuBaHue

[Tocne nposepkn npaBu/bHOcTH MoHTaxka CJ1Y BKJIO-

yaT B cerb. Peryastop R19 ycraHaBauBalOT B moJ0XKeHHEe
‘MUHHMAJIbHOTO YCHJIEHHS. 3aTeM H3MepslOT HaMpsiKeHHe
Ha kongencatope C20 (oHO HO/MKHO ObiTb paBHO 15 B)
H MpOBepsIOT paboTy reHepaTtopa NHJI0006pPA3HOrO Hampsixke-
HUsi. Jles1aloT ‘3T0 ¢ MOMOLIBIO ocuuJjiorpada uiaM ¢ I0-
MOLIBIO KOMOGHHHPOBAHHOTO H3MepHTeJNbHOTO npu6opa. [Ipu
MCTIPABHOCTH reHepaTtopa NpHGOp, MOAKAUEHHbIH K KOJJIEK-
Topy Tpan3aucropa VT7, no/KeH 1nokasaTb nepeMeHHoOe Ha-
npsixkeHue okoJso 12 B. -
 [anee napannesnbHo pesrcropy R34 mpunauaior ‘pesu-
crop conpotuBienuem 10..20 kOwm, aBHXKH TOACTpOEU-
HbIX pe3ucTopoB R36 — R39 noouepenHo ycraHaB/HMBaiOT B
HHXKHee Mo cxeme noJioxkeHue. [1pH 3TOM AOJIKHBI 3aroparth-
Csl ¢ MakcumaJibHOH spkoctbio gaamnsl HL1 — HL4. Ecau
3TOrO He IMPOUCXOAHT, MPOBEPSIOT paGoTy GJOKHHT-reHe-
paTtopoB H MNPaBHJAbHOCTb NOAKAOUEeHUs 06MOTok III HMm-
MyJIbCHBIX TPAaHC(HOPMATOPOB K TPHHHCTOPAM. ‘

Jlns npoBepKH HaJ/MUMSt yNpPaBJSIOLMX HMIYJbCOB MpPH-
060p NOAKJIOYAIOT HEMOCPEACTBEHHO K BbiBOAaM O06GMOTKH III
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H BKJIOYAIOT €ro Ha H3MepeHHe MNEePEeMEHHOTO HampsKeHHs
5..10 B. [lpu ucnpaBHOCTH GJIOKHHT-Te€HEPATOpPa CTpeJKa
npu6opa MOJIKHA OTKJIOHHTbCS OT HYJeBOH OoTMeTKH. Ecau
NMPH HaJIHYHM YNPaBJAIOIIHX HMIYJIbCOB TPHHUCTOPHI HE OT-
MUPAIOTCSl W JaMMbl He 3aropailoTcs, a NpH 3aKOpauHBaHHH
KaTOJAOB TPHUHHCTOPOB C MX aHOAAMH JaMMbl 3aroparoTrcs,
TO HeoOGXOAHWMO HJH YBeJHYHTb TOK. B LEMH YIpaBJsio-
IIEro 3JeKTPOAa TPUHUCTOPA, HIH 3aMeHUTb TPHHHCTOP. ToK
yNpaBJisiOILero 3/1eKTPOa MOXHO YBeJHUHTb, YMEHbLIHB CO-
npotuBjeHne pe3uctopa R42, Ho He Gosee uem po 51 Om.

3atem ¢ nomouipio peanctopoB R36 — R38 nobusatorcs
nosxoro noracadus samn HL1 — HL3, a ¢ nomownio pe-
aucropa R39 ycraHaBauBaloT HeOOGXOAHMYIO SIPKOCTb CBe-
ueHusi Jamn ¢ora (HL4)..

Jo6HBILIKHCb nOracaHHsl JiaMil, NMPOBEPSIIOT HCHPABHOCTb
peryJaupyeMbix pe3uctopoB Ha TpaH3ucropax VI8 — VTIO.
Jl1s 3T0r0 NpHGOp MepeKNioualoT Ha H3MEpeHHe COMpPOTHB-
JieHu#, ycTaHaBauBaoT npejesa «KOMX 1» 1 noJAKMoYaloT ero
K yuacTky 6a3za- -IMUTTED TPAH3HCTOPa VT8 (VT9, VTI10).
lllynom oTpHuaTe/bHOM MOJAPHOCTH KacaloTcs 6asbl TpaH-
suctopa. Jlamna HL1 (HL2, HL3) nomxna saroparbes.

Pexum tpansucropa VTI1l fiog6upaior caepylownum
o6pa3zoM. OTnanBalOT pe3uCTOp, paHee NPHMAasiHHLIA mapaJ-
geabHo R34, u npu Heo6xoAMMOCTH MNOAGHPAIOT Mak-
cHMaJbHbIH HOMHHAJ pe3ncropa R34 takum, 4To6bl SPKOCTD
cBeuenns aamnbel HL4 coxpaHusnace npexxHed.

Hanee nBuxkok pesucropa R19 ycranasauBaioT B Bepx-
- gee mo cxeme noJjoskeuue ¥ Ha Bxoa CIY momaior curHan
ot reHepaTopa uactorbl | k['u ¥ nanpskenuem 30..50 mB.
Tlon6opom pesucropa R33 nobupalorcs, uTo6bl Jamna
HL4 racJsa mpaktHuecku cpasy MNpH nojauye CHrHajsa Ha BXOJ
Cﬂy n MpH MpONajaHHH CHFHAJA 3aKHranach € 3ajepx-
kot 1.2 c. Ecaum He ypaerca noayuuTs [ROCTaTOUHOH
3a}.1€p)KKH, TO CJe1yeT YMEHbIIHTb COMPOTHBJEHHE DPE3UCTO-
pa R25 uau yBeauuuTth emkoctb -koHaeHcaTopa Cl8. Ecan
JaMna BooOlle He racHeT MpH Mojade BXOJAHOrO CHrHaJga,
TO .CelyeT TPOBePHTb HCMPAaBHOCTh KOMMpeccopa, Kackajaa
Ha Ttpausuctope VT6, anono VD8, VDY, KOHLleHcaTOpa
Cl8 u TpaHsucTopa VTII.

[Mocne HacTpoiiky - hoHOBOTO KaHaga ysemwusalm Ha-
npsixeHue curHajsa Ha sxoae CJIY mo 200..250 mB wu
npoBepsiioT pa6oTy ¢uabTpoB. 115 3TOr0 U3MEHSIOT YaCTO-
Ty rewepatopa ot 20 T'u 10 20 k' ¥ nNpoBepsIOT 3aXH-
rauve samn HL1 — HL3 npu ycranoBke COOTBETCTBYIOUIHX

47



yactot. OHOBPEMEHHO MPOBEPSIIOT BO3MOXKHOCTb H3MEHEHHS
YyBCTBUTE/JBHOCTH ~ KaHa/lOB TepeMEeHHbIMH pe3HCTOpaMH
R20 — R22. Ecau okaxeTrcsl, 4TO UyBCTBHTE/NbHOCTb KaHaJa
BY uenocratouna, to eMKocTb KoHaencatopa Cl1 Hy»XHo
yBeauunutb a0 0,1 mMk®. M ecan kanman CY Oyner pearu-
poBaTh Ha G6ojee WHPOKylo mnogiocy uyacrot, udem 300...
2500 Tu, To Mmexnay pesaucropamu R21 u karywko#r LI
HYXHO BKJIIOUMTb KOHAeHcaTop eMKocTbio 0,5 MK®. .

M nocnennee. Ecau npH OTCYTCTBHM CHrHajia Ha BXoe
CIY u nepemelueHuud ABHKKa pe3ucropa R19 u3 HuxkHeEro
o CcXeMe [MOJIOXKEHHSI B Kakoe-Ju6O Jpyroe 3aKHraercs
aamna HLI, 1o 3TO0 3HauuT, 4YTO KOMIIpeccop BO30YXK-
JAeTcsi Ha BbICOKMX uacrotaXx. [af ycrpaHeHHsi BO30YX-
JeHHsi HeoOXOJHMO YBEJHUHTb eMKOCTb KoHAeHcatopa C4.

[lpy oTcyTCTBHM reHepaTopa CHTHaJ s HaCTPOUKH
CIY MOXHO mnojaTb. OT JIIOG0r0 HCTOYHHMKA - MY3blKaJlh-
HBIX MPOrpamMM.

DneKTpoHHblii 610K El npH npaBHJbHO BbIIOIHEHHOM
MOHTa»Ke B Hajla)KUBAHUH HE HYXKJaeTcs.

PENE BPEMEHM

N.dDykcoH

Pene npenHasHaueHo AJIslT BKJIOYEHHsS JaMmibl (HOTOYBe-
JMUYHUTENS] UM APYTHX HCIOJIHHTE/bHbIX.yCTPOACTB. HA OMpe/ie-
JIEHHOE BpeMsi, 3HaueHHe KOTOPOro yCTaHaBJMBaAeTCsl Ha LU p-
poBom Ta6jo npuGopa. Cxema -pabGoTaer M0 MNPHHLHIY
cyeTa BpPEMEHHbIX MHTEPBAJIOB TAaKTOBOrO TleHepaTopa, uTo
M03BOJISET MOJIYYaTh AJUTEJIbHbIE BbIAEPKKH NDH BBLICOKOH
TOUHOCTH, Ollpe JeJisieMol cTaGH/bHOCTbIO reHepaTopa. O6par-
HbIH OTCUET BpPEMEHH TMO3BOJISeT ONEPATHBHO CJEAUTb 33
BbIIEPIKKOH, MOXKET TaKikKe peryJjHpoBaThCsl MOLIHOCTb B
Harpyske. '

OcHOBHble TeXHHUECKHE XaPaKTEePHCTHKH: YCTAaHOBKa Bbl-
nepxku ot 0,1 10 9,9 ¢ ¢ warom 0,1 ¢ uau or 1 no 99 ¢
¢ waroM 1 c¢; 7ABa [gecATHYHBIX paspsana 0ToOpaKeHHs
BPEMEHH BbIAEPXKKH; TOUYHOCTb OTcyeta. He Mexee 0,5%;
MOLLHOCTb MOJKJOUaeMoHl - HAarpy3ku peryJaupyerca ot 0
1o 1xkBT; nuTaHMe OT CceTH NEpPEMEHHOro TOKa Hamps-

© JI. dyxkcon, 1992
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Puc. 1.
CTpyKTypHas
cxema
pese

xennem 220 B; notpebusiemasi MouiHocTb He Gosiee 5 Br.

CrpykrypHasi cxema mnpuGopa nokasaHa Ha puc. .
HMwmnynbcbl ¢ BhIXoaa TaktoBoro redeparopa TI moctynaior
Ha cueTydK UmnyabcoB CH, Ky/aa ¢ NOMOLUBIO CXEMbI YCTaHOB-
ku Bpemenn CYB 3apaHee 3amucaHo 4HCJI0, COOTBETCTBYIO-
uee Heo6xoanumoH Bbiaepaxkke. [1pn HaxaTtuu kHonku «I[lyck»
Tpurrep paspewenus cdera TPC paspeuwaer paGoty. cuer-
YHMKa, npu 3TOM cxema ynpasJjenus CY uepe3 cxeMy peryJu-
.poBkH MowHocTH CPM nojk/ouaeT Harpysky K 3JeKTpo-
cetd. [IpH poCTHIKeHMM 3apaHee yCTAHOBJIEHHONO KOJHUe-
CTBA UMIYJ/IbCOB CYET NpEeKpallaeTcs, Harpy3Ka OTKJAUaeTcst
OT CeTH, pesie BO3BpallaeTcsl B HCXOAHOE COCTOsiHHe. Dok
nutanusi BI1 BhipaGaTeiBaer craGHIH3HPOBAaHHOE HampsixkKe-
Hue 49 B. .

ITpunHumnuaibHasi cxema ycTpoHCTBa NPHBEeHA HA pHC. 2.
OCHOBHbIM 3/1€MEHTOM TAaKTOBOTO reHepatopa siBasercs Taii-
mep DD9 na mukpocxeme KP1006BH 1. OcobeHHOCTH 3TOi
MHKPOCXeMbI COCTOSIT B HAJIMYHH ABYX KOMIAPaTOPOB — HH3-
KOrO W BbICOKOrO ypoBHA. [lpu HanpsikeHHH Ha Bxozax
2 u 6 meHee 1/3 HanpsKeHHs NHTAHHS BKJOYAaeTCH
KOMNIAPaTOp HHXKHEro YpOBHA M BBIKJAKOYAETCS KOMMA-
patop BepxHero ypoBHsi. [Ipu Hanpsixkenun Gosee 2/3 mu-
TaHHS COCTOSIHME KOMIapaTOPOB: H3MeHsieTCs Ha o6paTHoe.
Buiarogaps HannuMio KOM[IapaToOpoOB YaCTOTA reHepHPYeMbIX
KOJeGAaHHH TNpaKTHYECKH He 3aBHCHT OT HAMpsKeHHS
MHTaHHUS H ONpELeNsIeTCs TOMbKO MOCTOSTHHOH BPEMEHH Bpe-
MA3aJalollel UeMH, Tak KaK MPH H3MEHEHHSX HANpsKeHHs
MHTaHUSL TPONIOPLUMOHANBHO H3MeHsiloTes1 06a nopora cpaba-
ThiIBAHUSI KOMMapaTopos.

[lepron kone6anuit reHepaTopa onpeaeseH NOCTOs HHbIMH
BpPeMeHH 3apsiiikh M paspsikd kKoHaencatopa Cl. 3apsaka
MPOHCXOAUT depe3 pesncTopel R24, R25 u anmon VDI wuau
npu Haxatod kHonke SAIL.l uepes R22, R23 u VDI.
Paspsiaka npoucxoaut uepes pesuncrop R26 u BbiBoa 7 MHKpO-
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cxeMbl. B 3aBHCHMOCTH OT COCTOSIHHSI YKa3aHHOH KHOIIKH
nepHoa KosebaHur cocrasaser 0,5 unu 0,05 ¢, uto cOOTBETCT-
Byer yactore 2 uau 20 T'u. Tpurrep DD6.1 nponosnu-
TeJbHO JIeJHT YacTOTy Ha [Ba, ACBOASl NEePHOJ MOBTOPEHUS
p0 I nam 0,1 c.

Ha snemenrax DD8.1 u DD8.2 coGpan Tpurrep
paspelieHusi cdyera, a Ha sqneMmentax DD6.2 w DD7.1 —
CHHXPOHH3aTOp, KOTOPbIH obecrneydBaeT BKJ/IOUEHHe HArpys-
KM MOCJe HaXaTHs KHOMKH «[lyck» JMIIb B MOMEHT MpH-
Xola ()poHTA OYEpeLHOro CYeTHOrO MMMyJ/bCa C FeHepaTopa,
UTO MCKJIIOYAET OIWHNOKY oTcuera BpeMeHH. CHUTHaJ C HHBEpC-
Horo Bbixoga DD6.2- uyepes snementst DD7.2 u DD7.3
BKJIOUAET Harpysky, a TakxKe MNepeBoAMT cueTuukd DD?2
1 DD4 B pexum cuera. CurHaj -c npsiMoro BbiX04a TPHT-
repa DD6.2 paspeinaer npoxoKjeHHe CUETHBIX HMMYJb-
coB uepe3 3JjemeHtr DD7.1 Ha Bxoabl cueruukoB. [lpu
OTCYTCTBHH CHHXDOHHM3aTOpa OlUMGKa OTCueTa BpPEMEHH MOr-
Ja Obl AOCTHraThb MOJOBHHBI MEpHOAA KoJeGaHHH. reHepa-
Topa. ‘ .

- CxeMa yCTaHOBKH BpEMEHH BBINIOJIHEHA HA CYETYHKaXx
mukpocxeMbl DDI1. Ilpu HakaTuu kHOmOK ycraHoBkM SBI u
SB2 cocronuue cuetynkoB DDI.1 u DD1.2 usmensiercs
B npepesax or. 0 po 9 c¢ uacroroit 2 Tu. Yucaa,
¢dbopmupyeMbie ITHMH CYETUMKAMH, NOCTYNAIOT HA BXOJbI Npe-
BapHTeNbHOH ycTaHOBKM cuetunkoB DD2 w DD4 B Buge
napaJiiesibHoro 4eTblpexpaspsiAiHOTO ABOHUYHOro kopga. [lpu
NMOCTYMJIEHHH HeCATOro uMmmyJabca cuetynkd DD1 o6uyasiior-
¢ uepes guoast VD2, VD3 u VD4, VD5, 3anuce
konoB B cdetyukd DD2 u DD4 ocyuiectBisieTcs npu Ha-
JIMUHH HamnpsiKeHHs] BbLICOKOTO YpDOBHSI Ha BbiBojax |, mno-
CTYNawLEro ¢ HHBEPCHOro Bbixoaa Tpurrepa DD6.2.

[Tocne nHaxatnsa kHonmku «Ilyck» Ha HHBepCHOM BbIXOf€
tpurrepa DD6.2 o6pasyercss HH3Kuil YpOBeHb, KOTOpbIH
nocrynaer Ha BbiBoAbl 1 cueturkoB DD2 u DD4, uto Heo6-
XOAHMO AJfl MX MlepeBOAa B peXXHUM cuyera. [lONOJHHTENb-
HO TpebyeTcs HHU3KHI ypoBeHb Ha BeiBogax 5. Ho Ha BbI-
Boae 5 cuetunka DD4 umeercss BbicOKUH YpOBeHb, MOCTY-
NalIUHH C BbIXOAa nepeHoca (BbIBoA 7) -cuetuuka DD2.
[ToaToMy mnpH nocTymyieHHH HMIYJbBCOB HA CYeTHble BXO-
bl (BbIBOABI 13) cHauasJa paboTaer B pexHMe cueTa
Toabko cueTuyk DD2. Cuer npoHCXOAHT B peXHUMe Bbl-
yHTaHHs 6saroiapst HH3KOMY YPOBHIO Hamnpsi)KeHHsl Ha Bbl-
Bogax 10 4 B [ABOHYHO-A€CATHYHOM Kojae OJsaropaps HH3-
KOMy YpoBHIO Ha BbiBogax 9. TakuMm 06pasom, CyeTuH-
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koM DD2 npousBoauTcs cyer emMHHLl MJaallero pasps-
na. Ilpy HOCTHXKEHHH 3THM CUETUHMKOM COCTOSIHMSI HYJIsSI Ha
ero BbIXOJe [lepeHoca TMOABJASEeTCS HU3KUH YypOBEHb, IO-
CTynawlMui Ha BbiBOL 5 Broporo cuyerunka. Cuoenyrouui
HMIYJbC H3MEHHT COCTOSIHHE OGOHX CUYETUHKOB: COCTOSIHHE
nepgoro — ¢ 0 1o 9, coCTOfiHHe BTOPOrO YMEHbLIHTCSA
Ha eauvHuny. Ha BbiXxoge nepeHoca MnepBOro CueTYHKA
ypoBeHb CMEHHTCSI C HH3KOrO Ha BBICOKHH, H CJefyloIlHe
JEBATb MUMMNYJbCOB GyJeT CUHTATh TOJBKO MEPBHIH CUETUHK.
Korpa. 06a cueTudka MOCTHTHYT COCTOSIHHSI HYJsl, HM3KHH
ypOBeHb HalpsiXKeHHA C BbIX0Ja MepeHoca cuetunka DD4
yepes sgemedtst DD8.3, DD84 u DD7.4 nepekaouut
TPHITep pas3pelieHHsi cyeTa, M Ha BbiBoJax | 000X cuet-
YMKOB TOSIBHTCS BbICOKHH ypOBEHb HaNpsiKeHHsl, 3arpellaio-
wuid  pansHedwHi cyer. OJQHOBPEMEHHO BbIKJIIOUUTCA Ha-
rpy3ka. Tekylee cocrosiHue CueTUHKOB 6Jarojapsi aeLluud-
patopam DD3, DD5 orto6parkaercsi ceMHCErMEHTHBIMH HH-
‘qukatopamu AJIC324b. Hpu ‘MeHbLIeM [HManasoHe BbiJep-
KeK 6j1arofapsi BK/AIOUeHHOH KHomke SAL.2 npaBee Hu pbl’
cTapiiero paspsiia 3axkMraercsi 3ansiras.

- CxeMa pery/JHpOBKH MOLIHOCTH co6paHa Ha TpaH3HCTOan
VTl — VT4, onrotupucropax VI, V2 u cumucrope VSI
¥ pa6oTaer MO MPHHLUNY (PA3OHMIYAbCHOIO YNpaBJ/EHHS,
KOrjla MOIIHOCTb B HArpy3Ke oOMpefesisieTcss YIJIOM OTIH-
paHusi cumHcTOpa. B Hauaje ‘Kaxjaoro moJynepHoaa ce-
TeBOrQ HaNpsiKEeHHs1 OTpHIIATe/bHble HMIYJAbChl, (GOPMH-
pyemble pe3ucropamu R39 — R41, na xoporkoe BpeMms
sanupatotT TpaHsucrop VT2. Ilpu stom konmencatpp C6
6bicTpo  paspsixkaercs uepe3 TpaHsucrop VT3, nocae
3alHpaHusi KOTOPOro —HauMHaeTcs 3apsj] KOHJeHcatopa
uepe3 pe3ucropel R32, R33 10 HanpsixeHHs OTNHpPaHHS.
tpaHsuctopa VT4. Torma Bk/OYAOTCS ONTOTHPHCTOPI,
OTMHpasi CHMHCTOP: OJUH TPH MOJOXKHTEJLHOH I0JYyBOJHE
CeTeBOro HampsKeHHs, a BTOPOH — MPH OTPHLATENLHOH.
Bpems 3apsina koHzeHcatopa C6 omnpenessier sameproe co-
CTOSIHHE CHMHCTOpA H permepyeTcn nepeMeHHbIM Pe3HCTO-
pom R32. N

[Toka He HaxaTa nycxosaﬂ KHOMKa, Ha HHBepCHOM
Boixoge Tpurrepa DD6.2  umeeTcss BbICOKHH  ypOBEHb,
4TO MNpPUBOJUT TaKXKe K BHICOKOMY YPOBHIO HamnpsikKeHHs
Ha Bbixoae 3nementa DD7.3. Ilostomy TtpaHsuctop VTI
OTKpBIT, TPEeNnsiTCTBYsl 3apsiny’ KoHgencatopa C6 u BKJIO-
yeHHI0 Harpy3kd. [Ipu mnosoxenusix KHomok SA2 u SA3,
nokasaHHbIX Ha cxeme, TpaHsucrop VT 3anepT, KOHZAEH-
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caTop 3apsiKaeTcsi M BKJIIOYAETCA HATpy3Ka TOJBKO B
npouecce OTCYETa BPEMEHH, KOIa HAa HHBEPCHOM. BbIXO-
ze tpurrepa DD6.2 npucyrcrByer HM3KHH ypoBeHb Hamnps-
JKEHUS. .

st ycTaHOBKM Pe3KOCTH H306paKeHHsi U SIPKOCTH Trope-
HUSl JlaMibl (OTOYBEIHUHUTEJNsT OHA MOXET OGbiTb BKJIOYe-
Ha BPYUHYIO HaXkaTHeM KHONKH SA2, uTo NPHBOAMT K 3amH-
panunio’ Tpausucropa VTI. Ecan ke Bo Bpemsi 3KCHO3H-
IIMH BO3HHUKAaeT HEOOXOAMMOCTb BBIK/JIIOUEHHS HATPY3KM, Ha-
KUMaercss KHonka SA3, uTO [OPHBOAMT K  OTIH PaHHIO
TpaHsucTopa VTl ¢ onHOBpeMEeHHbIM MNpeKpalleHHeM cueTa
HMIYJIbCOB cyeTynkoB DD2 3a cuer nosiBjieHHsi BbICOKOTO
YPOBHSI Hampsi>keHWst Ha BbiBoje O.. HaxkatueMm KHOmNKu
SB4 B pexume cuera peje MOXKeT ObiTb BO3BPAlLEHO
‘B HCXOJIHO€ COCTOSIHHE. o

Hana>xnBaHue ycTpoHCTBa HAUMHAIOT C MPOBEPKH PEXKHMA
Ojoka nutanus. CHJa TOKa, NpOXOASAIEro uyepe3 cTabu-
JIUTPOH, NMPH HOMHHAJbHOM HaNpSXKEHHH CeTH AOJIXKHA ObIThb
B mpexenax 8..10 MA. Ilpu HeoGxomumocTH ee Kop-
PeKTHPYIOT Moabopom conpoTHBJeHus: pesucropa R38. arem
NpOBEpPSIOT  MOLIHOCTb, ~PAaCCeMBAEMYIO HAa TPaH3HCTOpe
VT5: u3MepsilOT KOJJIEKTOPHbI TOK M MNajeHHe Hampsike-
_HHSl Ha 3TOM TpPaH3HCTOpe, MOCJ/€e YEero HX IePEeMHOXKAIOT.
Ecan nonyuennas mouwHocTb npesbiiaer 1 BT, TpaHsucrop
YCTaHAaBJUBAIOT Ha TemnJooTBOA.. MOUIHOCTb paccenBaHHUs
HYXXHO TIPOBEDPATb MPH MaAKCHMaJbHOM' HaIpPSIXKEHUH CETH.
Jisi npoBepKH cxeMbl peryJHpOBKH MOLIHOCTH B Harpyske
6a3y tpansuctopa VTl coemuHSIOT ¢ KOpMycoMm H, Bpalias
nepeMeHHbI peaucrop R32, KOHTpOJIHleOT HU3MeHeHHe
HakaJa JaMibl (poToyBeJTHUHTEN S,

CrnepyollM 3Tanom siBJsieTCsS HaCTpOHKa reseparopa.
Has storo K BbiBoay 3 Mukpocxembl DD9 noakiouaiot
4acCToTOMep M NepeMeHHbIM pe3ucropoM R24 ycraHas/jiuBamoT
yactoty 2 T'u. 3atem BK/a0O4aloT KHOMKY SAl M nepemed-
HbIM pesuctopom R22 ycranasauBaior uacrory 20 TIu.
OcrasibHasi 4acTb CXeMbl MPU NMPABUJILHOM MOHTAXKE HAJIa KH-
BaHusl He TpeObyeT.

[1pu u3roToBJIEHHH pesie HCIOJb3YIOTCS KHOMOUHBLIE Mepe-
kmouatenu tuna [12K, cereBoii’ TpaHcdopmarop Jwo6oro
TMna. mowmHoctbio 5..10 Bt ¢ HanpsikenHem BTOpPHUHOMH
ob6motku 10...12 B. Tlpu HajaXuBaHHH HEOGXOJHMO
co6/1I0aTh OCTOPOXKHOCTb, TaK KaK 3jemedTol VSI, VI,
V2, R36 n C9 HMelT rajlbBaHHYECKYIO CBsI3b C CeTbIO
nepemeHHoro TOKa.
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BbiICOKOCTABMJIbHbIA
OAHOBUBPATOP

B. Hukmnurtunu

- Hcrnonbayemble 06biuHO TpaaHLHOHHBIE OLHOBHOPATOPHI
(OopMHPOBAHUA MPSIMOYTOJIbHBIX HMIY/bCOB 3a4aHHOH M-
Te/JIbHOCTH 06/1a1a10T CyL1eCTBeHHBIM HEL0CTATKOM, KOTOpbIii
COCTOMT B TOM, 4YTO JJHTeJNbHOCTb TI'€HEPUPYEMbIX _HMH
HMIYy/1bCOB B 3HAUHTEJbHOH Mepe 3aBHCHT OT CTaGHJIb-
HOCTH MapaMeTpoB BPeMs3aAalollell Henu (COMpOTHBJIEHHS
pe3HCTOpa U €MKOCTH KQHAEHCATOpPa), a TaKXKe H OT cTabHJIb-
HOCTH NMHUTAOWKX HanpsikeHuid. OnHaKo HHOrAA He06X04HMO
HMETb HUMIYJbCbl C BbICOKOH CTAGHJBHOCTBIO HX AJHTENb-
-HOCTH, KOTOPYIO OJHOBHOPATODBl, COGPAaHHbIE MO TPaaHLHOH-
-HBIM CXeMaM, He MOTYT OGECIEeuHTb. . .
[Ipennaraemas cxema ogHoBuGpaTopa cBOGOAHA OT yKa-
3aHHBIX HEJOCTAaTKOB: AJIMTENbHOCTb BBIXOAHBIX HMIYJbCOB
COBEPLICHHO HE 3aBHCHT OT MHTAIOLLHX HATNPSKEHHH, a cxe-
Ma He conepxuT Bpemssanawoieit RC-uenu. B cxeme ucnosis-
30BaHa JIHHHUS 3a[€DPXKKH, KOTOpast H ONpejessieT AJHTeJb-
HOCTb BBIXOJHbIX HMIYJ/bCOB. IDTHM o6ecneyedbl BbICOKAS
TOYHOCTb YCTAHOBKH AJIMTEJbHOCTH HMIYJIbCOB H €€ CTabU/b-
HOCTb. o
[IpuHunnuaibHas cxema ofHOBHGpATOpa MOKa3aHa Ha
puc. 1. Bxoauble uMmysbchl AH(QEpEHUHPYIOTCS LEeNOYKOM
“€1R u uepe3 pasnennTenbHblii KonaencaTop ‘C2 noxaioTcs
Ha YCTAaHOBOYHBIH BXOA TpHurrepa. Te ke mnpoauddepeniy-
POBAHHKbIE  HMITYJIbChl MOCTYNAIOT HA JHHHIO 3alepxku DLI
H Uepe3 HeKoTopoe BpeMs, ONpejpeJsieMoe 3ajepiKKoi, Io-
JAlOTC Ha BXOA YCTAaHOBKH HyJisl TpPHrrepa, BoO3Bpaluas,
€ro B MCXOJHOe coctosiue. bsarquaps tomy, uto MMIyJb-
Cbl 3anycka AH¢depeHUHPYIOTCS, [JUTENbHOCTb BbIXOAHBIX
MMIYJIbCOB MOXeT ObiTb MeHblie JJHTEJbHOCTH ‘MEPBbIX.
JIMHMA 3a1epxKKH Jo/KHA ObITb COracoBaHa, IS Yero
COMPOTHBJIEHHST PE3HCTOPOB R BBIGHPAIOT paBHBIMHM BOJHOBO-
MY CONPOTHBJIEHHIO JIMHHUH 3aJ€PKKH. - ’
B kauectBe TpHrrepa Moryt GbiTb WCIOJIb30BAHbl MHKPO-
CXeMbl CaMblX pa3HOOOpa3HbIX THNOB. [IpH M0J10KKTe/IbHOH
NOJIIPHOCTH BXOJHBIX HMITYJIbCOB MOXHO HCIMOJ/Ib30BaTh TPHT-
repbl cepuit K176, K561 u K564 Tuna TB nau TM npu

© B. Hukutun, 1992
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Puc. 1. TlpuHunnuaabHas cxema ojHOBHOpaTtopa

HaJHYHU Pa3fie/bHbIX BXOJOB YCTAHOBKH €1HHHUbI H HYJS.
[1pu oTpuuarte/ibHOH MOJIPHOCTH BXOAHBIX HMIYJbCOB MOXK-
HO MCMOJIb30BaTh Tpurrepol cepuit K185 uau apyrux cepuit
TPaH3HCTOPHO-TPAH3HCTOPHOH JIOTHKU. B 3TOM cayuae pesu-
ctopbl R f10/kHBl GbITb MpHCOeAUHEHbl He K OOIled IUHHe,
a K MOJIOXKHUTeJbHOMY BbIBOJY HCTOUHHKA MUTAHHS MHKPO-
cxembl. Ecau npu 3TOM nOASIPHOCTb HMMYJbCOB 3amycka
OyJeT noJoXKuTeJbHOH, onHOBHGpaTOp 6yaeT cpabaTbiBaTh OT:
3ajHero ppoHTa BXOAHBIX UMMYJAbCOB. RS-TpHrrep rak:ke mo-
xeT GbITb cobpaH u3 ABYX 3jementoB 2HM-HE no oGpruHoii
cxeme.

B skcnepumeHTe B KauyecTBe. JHHHM 3a1€pPKKH Oblja HC-
nosb3oBaHa JnHusi tuna J13T-4,0-1200 ¢ BOMHOBBIM COMpO-
tuBjeHrneM 1200 OM M MaKCHMaJibHbIM BPEMEHEM 3aJepiK-
Ki 4 MKC. DTa JHMHHA 3aJepxKH coaepkUT 20 3BeHbeB
¢ auckpetHoctbio 0,2 mkc. Takum o6pasom, IJIHTENBHOCTb
BbIXOAHBIX HMIYJbCOB MOXKeT OblTb YyCTaHOBJEHA pPaBHOH
or 0,2 no 4,0 mxc uepes 0,2 mkc. Ecau Her HeobGxoau-
MOCTH H3MEHSITb JJIMTEJbHOCTb BBIXOJHBIX HMIYJbCOB, Mepe-
KIloyaTe b M3 CXeMbl MOXKeT OblTb HM3DBSAT, a MOAKJIIOUE-
HHe BXOJa YCTAHOBKH HYJISl TPUTTepa NMPOU3BOISAT K COOTBET-
CTBYIOLIEMY OTBOAY JHHHM 3aJepxKKH. EcaM nauTenbHOCTb
‘BbIXOJUHbIX HMITYJIbCOB JOJI2KHA 6biTh 60JblIe MaKCHMaAJbHOTO
BPEMEHH 3alepXKKH HMeIoUleHcsl JHHHH, MOXHO BKJIOUHTDH
MoC/IeA0BaTeNbHO JBe HJH HECKOJIbKO JIMHHH 3a/ePKKH € 014-
HAKOBBIMH 3HAYEHHSIMH BOJIHOBOTO COTPOTHBJIEHHS.



UCTOYHMUKMU
MUTAHNA

YCTPOHUCTBO KOHTPONA -
AKKYMYJIITOPHbIX BATAPEHA

B.Cne3sko

ARKyMy/siTOpHbie GaTaped LIHPOKO. NMPUMEHSIOTCS - LIS
3JIeKTPONHTaHUS1 ObITOBOH, JMIOGHTENbCKOA pajaHoannapaTypbl
M JApyrux ycrpodctB. B nocnesHue roabl acCOpPTHMEHT
aKKyMYJISITOPOB, MOCTYNAIOUIHX B ILHPOKYIO NPOAAXKY, 3HAYH-
TeJIbHO yBeJHUHJICS. [103TOMy MOXHO yTBepKAaTh, YTO [0/
HX [PHMEHeHUs] B3aMeH raJjibBAaHHUYECKHX 3JIEMEHTOB Oyjaer
pacti. OnHaKO BOMpOCY NMPaBHJbHOMN KCMJIyaTallud aKKyMy-
JATOPOB yleJsieTcsi HepocTtatoyHoe BHHMaHue. [IpaBuJp-
Hasl 3KCIJyaTauusl NOApa3yMeBaeT JOCTHXKEHHE MaKCHMaJlb-
HO BO3MOXHOTO KOJIHYECTBA LMKJIOB 3apsi-paspsi KaxKaoro
akkyMyJsitopa B 6aTapee W MCK/IIOUEHHE HX <«I€PEeNJIocoB-
Kd», TNpPUBOJASAIIEH ualle BCero K OTKa3y Bced Oarapeu.
[TosToMy Heo6x0aHMO crelHaJNbHOe YCTPOHCTBO, MOCTOSHHO
KOHTPOJIHpYIOLee HanpsixKeHHe KakJ0ro akKKyMyJsiTopa, a He
Bcell GaTaped B Le/IOM, Kak 3To OGbIHO JAenaioT. KoHT-
poJib HanpsiXKeHHA Bced GaTaped HE rapaHTHPYET, YTO OJMH
H3 aKKyMyJsTOPOB He paspsmmcs{ 6bicTpee ApYyrUx, IO-
CKOJIbKY 3HAaYeHHsl HX eMKOCTEH HEeOAHHaKOBbl (0COGEHHO
MoCJe HECKOJIbKHX LHMKJOB 3apsil-paspsia), 4TO H sIBJSETCA
MPHUHHON «MepenioCOBKH». ABTOMOOH/bHBIE AKKyMYJATOP-
Hble GaTaped Takxe TPeGYIOT MNOCTOSIHHOTO KOHTpOJ]ﬂ B
npouecce 3KCMJyaTalHH.

[Ipennaraemoe ycTpPOACTBO aBTOMATHUECKH H3M€‘:pﬁeT
HaNpsiXKEHHE KaXA0TO aKKyMyJsitopa 6aTapeH H B cjyuae ero
pa3psiia HHXKe JOINYCTHMOTO Bbl1deT aBapPUHHBIA CHIHAJ.
[Turanue yCTpoﬁCTBa OCYUIECTBJISIETCS HaTMpsKeHHeM€a MOH
'KOHTposiupyeMo# 6aTapen. [lsi oGecrneyeH:si 3KOHOMHYHOCTH
B HeM HcroJb3yloTes uudposbie KMOIT-MuKpocxembl U aHa-
JIOTOBble MHKDOMOLIHble OMepalHOHHble ~YCHAHTEJNH. ITO
MO3BOJISIET He OTKJIOYaTh YCTPOHCTBO OT AKKYyMYJIsiTOPHOM
6aTtapen B npouecce ee 3KCMJayaTalHH.

© B. Cnesko, 1992
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Ycrtpo#ictBo 06Jafaer CA€AyIOUMMH OCHOBHBIMH TeXHH-
UYECKHMH XapaKTepPHCTHKAMH: :

Hanpsi>keHde nutauus, B . 4...15
TOK nortpebaeHusi, MA, He 6oJee ’ 2
LMK/ OJIHOTO H3MepeHHs, MC 100

HOTPEINHOCTb H3MepeHHs Hal‘lp;!)KeHHﬂ, % He Gosiee 1
KOJIHYECTBO aKKyMyJsATOpPoB B GaTapee:

LIeJIOYHBIX ¢ HOMHHaJbHbIM HamnpsixkeHuem 1,25 B 4.8

KHC/IOTHBIX C HOMMHAJbHbIM HamnpsixkeHuem 2 B 4.6

CTpykTypHasi cxema ycTpoHCTBA MOKa3aHa Ha puc. 1.
CABOEHHBIH MHOTOKaHa/NbHBIA KoMMyTaTop Al nocJ/jen0Ba-
TeJIbHO MOJKJ/IOYaeT BbIBOJbl KaXKROro H3 aKKyMYJsTOPOB
Gataped Ko BXojaM BbluHTawoouero ycrpoiictea A2. C ero
BbIXO/A HaMpsXKeHHe KOHTPOJIHPYEMOTO aKKyMyJasTopa [o-
cTynaet Ha komnapatop A4, KOTOpbIi CpaBHMBAaeT 3TO
Hamnpsi>keHHe C OMOPHBIM, NOCTYNAIOLUIHM Ha BTOPOH BXOJ KOM-
naparopa OT HCTOYHHKa OMNOpHOro Hampsixenuss A3. ABTo-
MaTHUYECKMM MEPEKJIOUEHHEM KOMMYTATOpa YNpaBJsieT CueT-
unK A5, Ha KOTOPBI MOCTYNAIOT HMIYJIbChI ¢ reHepaTopa A6.
Ecan akkymynsitopel 6aTapen He paspsikeHbl, C KOMMapa-
TOpa MOCTyMNaeT CHrHaJ, paspellaloluuii paboTy cyeTuukKa,
M 10C/]e0BaTe/IbHbI 'KOHTPOJIb aKKyMyJsATOpOB 6aTapen
npoposKaercsi. Ecau KOHTposMpyeMblii akKyMyJSITOp OKa-
JKETCsl paspsixkeH HHXKe JOMYCTHMOTO HAMNpPsiKEeHHsl, HAa Bbl-
X0Jle KoMIIapaTopa MOsIBJASIeTCA CHTHAJ, 3alpellalolHi 1aJb-
Hellyl0 paboTy CYETYHKA M BKJIOYAIOWIHI aBapHHHBIA CHI-
Hanusatop A7. Tlpy 3TOM CueTUHK OCTaHABJWBaeTcs B MO-
JIOXKEHHH, COOTBETCTBYIOLIEM Pa3PSXKEHHOMY aKKyMYJISITOPY.

TlpununnuanbHasi cxema ycrpoiictBa Aas  6GaTape,
COCTOSIIEH H3 BOCbMH ILEJOUYHBIX AKKyMYJsITOPOB, [OKa-
3aHa Ha pHc. 2. . B , o

TaktoBbIi reHepaTOp BLIMONHEH Ha [ABYX JIOTHUECKHX
snementax DDI.1 u DDI.2 no wussecthoii cxeme. Yacrora
KoJie6aHuH reHepatopa coctaBjsier npumepHo 800 Iu.

Ha nososune mukpocxembl DD2.1 cobpau Tpexpaspsia-
Hbli IBOHYHBbIH cueTunk. Kosadduuuenr cuera, paBubiii 8, 10-
CTHraeTcs MyTeM BBeAeHHs] LOMOJHHTENbHON CBSAI3HM ¢ BbIXOJa
«8» Ha BXOA «R». uist npuHyauTenbHOro c6poca cueTyHKa
B-Hy/b. CueTuuk umeer ABa cueTHbix Bxosa C u CE. B nau-
HOH cxeMme HMIYJbChl reHepatopa noaawotesa Ha Bxona CE,
a Bxoa C siBJsieTcsl pa3pewiaioliuM TMpPH HAJUUMH HA HeM
HanpsiXKeHuss HU3Koro ypoBHs. [Ipu BbicOKOM ypoBHe Hanpsi-
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Puc. 3. CxeMa HHAHKATOPHOTO YCTPOHCTBA
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Ta6auya

Kon cuerduka 000 001 010 oll
U|+U2+‘ Us+Us+

ts +Us+ U, +U, Us+Us Us

Us - U“’igﬁ Us+U, U, o

* Uas _ U, U, Us U,

Amqhwmﬁm ' GB1 GB2 GB3 GB4

KeHHss Ha Bxofe C cuer mpekpaliaercsi, HO 3amHCaH-
Hasi MHPOPMALMsl HA BbIXOLAX CUETYHKA COXPAHSAETCH.

CaBoeHHbil BOCbMHKAHAJbHBIA KOMMYTATOD BbBITIOJIHEH
Ha mukpocxemax DD3 u DD4. Mx onHoumeHHble ajapec-
Hole Bxoabl A0, Al u A2 oGbenuHEHbl M MOAKIIOYEHbI
K COOTBeTCTBYIOLIMM BbixoaaM cuerunka. Ha paspewawoumx
BXOJaX KOMMYTaTOPOB HEOOXOAUM HH3KHH YpOBeHb Hamps-
KEHHS, LIl UEr0 OHM MOAKJIOHEHb! K MHHYCY aKKyMyJsTop-
HOH Garapeu® (wiHHa B).

‘HUmny.ibch, nocTynaiouie ¢ TakToBOTO reHepaTopa, u3-
MEHSIIOT TPeX3apsiAHbId JBOMUHBIA KOJ Ha BHIXOAAX CUeT-
UMKa, M KaxXAOH KOAOBOH KOMOHHAUHH COOTBETCTBYET
BIOJIHE OMpe/leieHHoe MOJKJIoUeHHe BXO0B CBOEHHOIO KOM-
MyTaTopa K BblBOJAaM aKKyMy./isiTopHOH 6aTaped. B tabauue
yka3aHbl Hanpsikenuss U, n U, nocrynamouiyie Ha BXOIbI
BbIYMTAIOLIErO YCTPOHCTBA MO TaKTaM pabOThI CYETUHKA, HX
pasHoctb -U,;, a Takxke HOMEp KOHTPOJHPYEMOTO aKKyMy-
JsTopa.

BelunTaloulee ycTpoiicTBO BbIMOJHEHO Ha onepauuonnom
ycuantene DAl B auddepenunanbHoM BraoueHHH. Kosg-
(dbuUKeHT nepejauld BHYUTAIOWIETO YCTpoicTBa Mo 060UM BXO-
JaM OJMHaKoB M pased |. Jlasi 3Toro [AOJIXKHbI BbINOJ-
HATbCS cooTHoleHHss R2=R5 u R3=R6. [1pu sTom BoixoaHOE
HanpspKeHHe BbIUHTAIOIErO0 YCTPOHCTBA DABHO pPa3HOCTH
BxoaHblX. ConportuBnenust pe3uctopoB R2 u R3 mosxHbl
6biTe He Menee 150 kOwm, '-lT06b1 He HarpyxaTb KOMMYTa-
TOPBI MO BBLIXOAY.

B HCTOUHHKe OMOPHOrO HaMpsiXKEHHST HCIOJb3YyeTCs] noste-
Boil Tpausuctop VTl u pesucropet R4, R7 ¢ duabtpylo-
wuM koHpeHncatopom, C4. [lpH HEKOTOPOM 3HAaueHHWH TOKa
CTOKa [O0JIeBOTO TPAH3UCTOpPA, OMpENeasieMOTO CYyMMapHbBIM
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Okonuanue taba.

Koa cuerunka 100 101 . ,l 10 ‘ 1
U. 0 —Us | —Us=Us | ~FUeo
. N . - 7
—U5.-Ue— —Us—Ug—
Us —Us | mUs=Us Ty, —Ur—Us
Uss Us Us Uy Us
AKkymyJsiTOp GB5 GB6 GB7 GBS

COTPOTHBJIEHHEM YKa3aHHbIX PE3HCTOPOB, TOK CTOKA He 3aBH-
CHAT OT TeMnepatypbl (TepmocTabu./ibHasi Touka) [1].
BenuurHa onopHoro HanpsiKeHUst 10/1KHA GbiTb paBHA MHHH-
MaJIbHO JIOMYCTHMOMY HaNpSIXKEHHIO aKKyMy./siTopa MpH pas-
psae u cocraBasier | B 11 1eNOUHBIX *aKKyMYJIATOPOB
uan 1,8 B 1js1 KUCJAOTHBIX. oo

Ha unBeptupylomuii Bxoa kommapaTtopa, BbINOJHEHHOTO
Ha onepalMOHHOM ycuauTene DA2, moctynaeér Hanpsikenue
KOHTPOJIHPYEMOTO aKKyMyJ/iTopa € BbiX0Ja BbIUMTAIOLIETO
ycrpoiictBa. Ecau  3To . Hampskenwe GoJiblue ONOPHOTO,
Ha  BbIXOAe KoMnapatopa (OPMHPYeTCsl HH3KHI ypPOBEHb
HanpsiKeHHsi, KOTOpbId paspeuraer pa6ory cuerturka DD2.1
M 3anpellaeT MPOXOX/AEHHe CHTHaJia C BblXOJa reHepaTtopa
yepe3 ssemeHT DD1.3. Ilpu paspsine onHoro us akkymy.si-
TOpPOB GaTapeH HHXKe JONYCTHMOTO YDPOBHSI HamNpsiKeHHe
Ha HHBEPTHPYIOUIEM BXOAE KOMMApPaTOPa OKa3biBAETCH MEHb-
we onopHoro. [lpu 3TOM Ha BhIXOZE Kommapartopa o6pa-
3yeTcsi BbICOKHH ypOBeHb HalpsiKeHHs, KOTOPbIi 3anpeiaer
pa6oty cuetynka. OJHOBPEMEHHO 3aropaércsi CBETOLHOL
HLI, a npsimoyrosibHble ummysabesl yactotodt 800 Ty npoxo-
AT . ¢ redHepatopa Ha BbixoA 3gemeHta DDI1.3. Tlocae
ocnabaenust nequteneM RIR10 uepes uenouky R11C5 onu
MOCTYMalOT Ha BBIXOA YycTpoiictBa «['», oTkyma wmoryt
ObiTb MOJAHbl HAa BXOA OTIE/JBHOrO YCHJHTENsI 3BYKOBOI
4aCTOThl MJIH YCHJMTEJsI TOFO pajHoannapara, KOTOPbIH MH-
TaeTcsl OT aKKyMyJSTOPHOH GaTapeH, A/si 3BYKOBOH HHIH--
KalKKu pa3psiia OJHOIo H3 aKKyMyJsiTOPOB. .

- Ilpu ocraHoBke cueTuWka KO Ha €ro BbIXOAAaX COOTBET-
CTBYeT HOMEpPY aKKyMyJsaTopa, pa3psiAMBIIEroCsi paHee
OCTaJIbHbIX. Y CTPOACTBO MOKeT ObiTh AOMOJHEHO CXeMOH H H-
IOKKaTopa, Noka3aHHo# Ha puc. 3. AnpecHsle Bxoan A0, Al u
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Puc. 4.
10k Cxema yCTaHOBKH
. TepMocTaGHIbHOM
b TOYKH TPaH3HCTOpA

A2 kommyTaTopa DD2 coenuHSIIOTCS ¢ 0IHOMMEHHBIMH ajpec-
HBIMH BXOJaMH KOMMYTaTOPOB OCHOBHOTO ycTpodcrBa. Mu-
Beprop DD1 Heo6xoaum aJisi moJiyyeHHst HA BXOA€ BbICOKO-
ro YPOBHSI HamnpsiKEHHs, 3aNpellarllero HHAWKAUHIO MpH
HEPa3psKEHHOH aKKyMyJ/siTopHoH Gataped. B kauecTBe 3TO-
ro HHBEPTOPA MOJKHO HCM0J1b30BaTh OJMH CBOOGOAHBIH 3/1e MEHT
2HU-HE wmukpocxembi DD1 ocHoBHOro yctpoiicta. Moxer
ObITb TaKXe HCIO/b30BaH JJIS1 WHAMKAUWH JAelH(ppaTop
JBOHYHOIO KOJAA, PaCCUUTAHHbIA Ha TOAK/IIOUEHHE K CEMH-
CerMEHTHOMY HHAHKaTOpy. Bxon hHBepropa «II» mnoak.o-
4yaeTcss K BBIXOAY KoMmaparopa. '

[Ipu wmeHbiiem KosiMuecTBE aKKyMyJasiTOpOB B OaTapee
00beuHAIOT BxoAbl Kommyrtatopos DD3 u DD4. Tak, Ha-
NpPHMEp, NMPH LIECTH aKKyMyJsiTopax HeoOXOAMMO CO€JHHHThb
mMexay co6oi BeiBoabl 13 u 14, a TakKe BbiBOAbI 2 H 4 KaxX-
aoro xommyrtatopa. Torza H3mepeHHsi HaNpsKEHUH MEPBOTO
H IUECTOr0 aKKyMYJsTODOB OYyAYT MPOHCXOIUTb B TeueHHe
ZIIBYX TAKTOB pPabOThl CYETYHKA.

HanaxkuBaHue ycrTpoiicTBa NpH [MpaBHJbHOM MOHTaXe
CBOJMTCA K yCTaHOBKE OMOPHOrO HAMpSKEHHS, AJs 4ero He-
06x01dMbl LH(POBOH -BOJIBTMETP H OMMETP. Ty OMNeEpPaLHUIO
NPOBOASAAT Ha MAakKeTHOH TMJaTe [0 MOHTaXa  3JeMEHTOB
HCTOYHHMKA ONOPHOLO HanpsixKeHHs1. CXxemMa YCTAHOBKH TepPMO-
cTaGHJIbHOH TOYKH M0JieBOTO TPAH3UCTOPA OKa3aHa Ha pHC. 4.
Harpes noseBoro tpaH3aucropa NpPOM3BOASIT KPaTKOBPEMEH-
HbIM KdcaHHeM ero Kopmyca. »KaJom nasiibHuka. Haxoast
TaKoe CONMPOTHBJIEHHE MePEMEHHOT0 pPe3ucTopa, NpH KOTOPOM
HarpeB TPAH3UCTOpA He BbLI3bIBAET H3MEHEHHH MOKa3aHHWi
BOJIbTMETPA. DTH MOKa3aHHA JOJXKHbl MPeBbILIaTh OMNOPHOE
Hanpsi>keHHe, UTO COOTBETCTBYET NMpPaBHJAbHOMY BbIGOpPY MoJie-
BOro TpaHsucropa. KM3amepuB ommerpom mnoJiyueHHoe COMpO-
THBJIEHHE, a TaKKe 3Hasl MOKa3aHHUs BOJbTMETPA, NPOH3BOAST
noa6op pesucropos R4 m R7 takuym o6pas3om, yToGbl HX
CyMMapHoe CONPOTHBJIEHHE DAaBHAJOCH HaHIEHHOMY 3Hauye-
HHIO, a HanpsixkeHHe Ha R4 cocraBassio-1 B st wenouHbix
Hian 1,8 B s KHCAOTHBIX aKKyMYJsITOpPOB.

B ycrpoficTBe BMECTO yKa3aHHbIX Ha CXeME MOKHO HCIOJIb-
30BaThb aHaJorHuHble MHKpocxembl cepun K561. Tak kak B
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CMPABOYHOW JIMTepaType OTCYTCTBYIOT pPEXKHMbl [10JE€BbIX
TPaH3HCTOPOB B TEPMOCTAOUJILHOH TOUKE, HY2KHO OPHEHTHPO-
BATbCSl HA TPAH3UCTOPbl C HauyaJ/bHbIM TOKOM CTOKAa B Ipe-
aenax  5..10 MA. Itomy TpeGoBaHHIO yIOBAETBOPSIOT
Tpansuctopel  KIT1302A, KII303/1, KII303E. Pesucrophl
R2, R3, R5 1 R6 — tuna C2-23 uau C2-29 ¢ ponyckom 19%.
OcranbHbie pesucropsi — tuna MJIT ¢ nonyckom 10%. Kou-
JeHCaTopbl — JI06OTO THIIA.

YerpoiicTBO co6paHo Ha naaTe M3 CTEKJIOTEKCTONIHTA.

Jlureparypa

I.Tutue ¥, Wenk K [loaynposognukoBas cxemoTexHHKa.— M.:

- Mup, 1982. C. 268. ) i

2. Topwkos b. H. _Paguosaekrponuble” ycrpoiicrea.— M.: Paguo
u cBsizb, 19857 C. 27.



PAQHO-
JIFOBUTEJIbCKAS
TEXHOJNOIrMs

U PACHETDI

PACHET KATYLUEK

'MHAYKTMBHOCTH
HA MMKPOKAJbKYNATOPE

-Munnep ‘

Pannono6uTtesnisiM yacTo NpHXOAHTCSA PACCUHTLIBATD NAPa-
MeTpbl KaTylleK HHAYKTHBHOCTH. B oaHHX cayuasx, Koraa
M3BECTHbl HAMOTOUHbIE JaHHble KaTylUKH, HEOOXOAMMO ornpe-
JeJIUTh €e HHAYKTHBHOCTb. B apyrux cayuyasix, Hao6opoT,
HYy’>KHO pacCUHTaTb HAMOTOUHble JAaHHble /s [0JYy4YeHHs]
HeoO6xoaumo#i  uHAyKTHBHOCTH. [lpH pacuere npHXoaHTCA
3a1aBaTbCl KAKHMH-TO OJHHMH [aHHbIMH, HanpuMmep [Ha-
METPOM KapKaca ¥ 1llaroM HaMOTKH, H OMNpejesiTb KOJIH-
yecTBO BUTKOB. OueHb yacTo pe3dyJbTaT pacyera OKa3biBaeT-
Csl HeYyNOBJETBODUTEJNbHbIM, TaK KaK KaTyillKa [0Jy4aeTcs
JH6O CJAMIIKOM AJHHHOH, JUOO CJHIIKOM KOPOTKOH, JH60
oHa BooOule He MoOXKeT OblTb pa3MelleHa Ha BblOpaHHOM
Kapkace. B pesynbraTe NpHUXOAMTCSl NPOH3BOAMTbL pacuer
3aHOBO, 3a/1aBasiCb JPYrHMH MCXOLHbIMH AAHHBIMH. OO6bIUHO
HEOOXOHMOCTb pacyeTa OJHOH KaTyIlKH BCTPeYaeTcs Peiko.
Kak npaBHno TIDUXOAMTCA /ISl MPHEMHHKA, MepefaTyuka
WJIH ' .TpaHCcHBepa pacCUMTbiBaThb Cpasy MHOTO KaTyllek
M Ka)K/1yi0 M3 HHX MepecYHTbIBATb HECKOJIbKO pa3. Popmyibl
pacyera cpaBHHUTEJbHO FPOMO3[K#H, H NOA0OHAst paboTa OTHH-
mMaer MHOro BpemeHH. [To3TOMY 60JibIIYIO NMOMOLLbL IPH pac-
yeTax KaTylleK MOJKeT 0Ka3aTb MPOrpaMMHPYeMbl MHKDO-
KaJbKyJasaTop THna b3-34 uam ero anasorn MK-54 u MK-56.
OnilH  BapHaHT pacyeTa MHKPOKAJNbKYJSATOP BbIIOJHSIET
BCErO 3a HECKOJIbKO CeKYyHJ, a NpH GOJbLIOM KOJHUeCTBe
KaTylleK M HEeCKOJIbKMX BapHaHTax pacuera KaxaoH 3Ko-
HOMHsI BPEMEHH OKa3blBaeTCsl BeCbMa 3HAUHTEJbHOM.

[Tporpamma ajisi pacuera OJHOCJOHHBIX KaTylek 6e3 cep-
JeUYHHKa npHBejeHa B TabJ. l.

© T. Muanep, 1992
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. Tabauya 1
Mporpamma pacuera OQHOCJOHHBIX KAaTyLIEK

Ko- Ko- ' ’ Ko-
Aapec | Mau- Kon Anpec | mau- Kon Anpec | man- Kox
aa Aa : na
.00 4 | 04 : 22 : 13 43 : 13
01 5 05 i 23 | UI2| 62 44 | C/IT| 50
02 | UIll| 6l 24 x2 22 45 | MITI0| 60
03 | : 13 25 : 13 46 | UII1 | 61
04 | UIT2{ 62 - 26 1 01 47 X 12
05 1 01 27 . 0— 48 x? 22
06 0 00 28 8 08 - 49 4 04
07 X 12 .29 X 12 50 5 05
08 | MIIO| 60 30 I 0l 51 |HII3| 63
09 : 13 31 ) 10 52 X 12
10 + 10 32 \7: 21 53 | UII0| 60
11 1/x 23 33 I | 01 54 X 12
12 |MIT0 | 60 34 + 10 55 — 11
13 X 12 35 5 05 © .56 1 01
14 | UIT1 | 61 3 | x 12 - 57 0 00
157 «x 12 - 37 |HI3| 63 58 ; ‘13
16 | C/IT| 50 38 X 12 - 59 |MUII3| 63
17 | 1AJ10| 60 .39 |HI2| 62 60 : 13-
18 | + | OE 40 | x | 12 61 |HII| 61
19 x? 22 41 | HIIO| 60 62 : - 13
20 X 12 T 42 x2 22 - 63 | C/IT| 50
21 |HMN3| 63
ﬂporpamma COCTaBJieHAa Ha OCHOBE CbOpMy.HbIZ
. D2n2
L= 1D ‘
+10nt"

rae D — nvameTp HaMOTKH € yyeTOM TOJILIM Hbl NPOBOAA, CM;
N — KOJIH4ECTBO BUTKOB HAMOTKH;
t — lar HaMOTKH, MM;
L.— MHOYKTHBHOCTb KaTyllKH, MKIH. .

- Jlast pacueta KATYILKH HEOGXOIMMO 3a1aThCsl AHAMETPOM
HAMOTKH H JIIOGbIMH [BYMsl M3 TpeX OCTaJlbHbIX Mapamer-
poB, comepxawuxcsi B ¢dopmyse. Pacuer npousBoast B cie-
nytoulem nopsiike. B mporpammHyio naMsiTb MHKpPOKaJbKY-
JsiTOpa BBOAAT nporpammy. 3ajaHHble NapaMeTpbl KaTyLl-
KH BBOJST B CJEAYIOLIHE PErHCTphI:

- JMaMeTp HaMOTKH — B perHcTp «0»;-

KOJIN4eCTBO BHTKOB — B PETHCTp «I»;

IIar HaMOTKH — B PErHCTp «2»;

HHAYKTHBHOCTb — B PErHcTp «3».

OpMH. M3 3THX YeThlpex Napamerpos, HEH3BECTHBIH, M0J-
JIEXKHT pacyeTy M, €CTECTBEHHO, He BBOIMTCA.
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-Tabauya 2
Mporpamma pacuyera MHOroC/0#HBIX KaTyliek )

Ko- |- Ko- Ko- -
Anpec | mau- Koa Anpec | man- Kon Aapec | map- Kon
na aa 1a
64 | HUII0O| 60 75 + 10 86 I15 45
65 3 03 76 0 00 87 | C/TT| 50
66 X 12 . 77 , 0— - 88 |HI4| 64
67 |UII2| 62 78 0 00 89 X 12
68 9. | o9 79 8 | 08 9 | +/ | 21
69 X 12 80 : 13 91 C/I1 50
70 + 1 10 81 UI10 | 60 92 | U1 61
71 HUII3 | 63 82 |HI3| 63 93 x? 22
72 1 01 83 _ 10 94 |HUII5T 65
73 3 03 84 x? 22 95 : 13
74 X 12 85 o013 . 96 C/Hv 50

Ecan 3anaHbl n1HamMeTp HaMOTKH, KOJMYECTBO BHTKOB
M LIar HaMOTKH, a HEOOXOIHMO ONpeAe/HTb HHAYKTHBHOCTD,
HaxuMalwT kaaBuwn «B/O» u «C/Il». Tlocae BoimoaHe-
HHS  IPOrpaMMbl HA HHIMKATOpPE BbICBEYHBAETCS 3HAUYEHHE
MHIYKTHBHOCTH KaTYUIKH. ' ’

Ecnun 3ananbl qMaMerp HaMOTKH, HHAYKTHBHOCTb M Iuar
HAaMOTKH, a HeOO6XOAMMO OINpEe[eJIuTb KOJHUECTBO BHTKOB,
HaxxuMaloT ka1aBuiud «BIl», «1», «7» u «C/II».

Ecau 3apanbl 11ameTp HaMOTKH, H HIYKTHBHOCTb H KOJIHYe-
CTBO BHMTKOB, @ HEOGXOAHMMO OMpEAENHTb IUar HAaMOTKH,
HaxXumaloT KaaBHiu «BI1», «4», «5» u «C/IT».

[Ipu psAjoBoit HaMOTKe «BHTOK K BHTKY» IUAr paseH
AMaMeTpPy HCNO/b3yeMOro AJsi HAMOTKH MpPOBOJA MO H30Js-
IHH. ' . ’ :
WM uayKTH BHOCTb MHOTOC/IOHHOH KaTyILKH, KAK H 0 HOCJIOM -
HOH, 3aBHCUT OT KOJIMUECTBA BHTKOB M F€OMETPHH HAMOTKH.
HporpaMMa IJI151 pacueTa MHOTOCHOHHBIX KaTymeK npHBee-
Ha B Taba. 2.

B cBA3M C TeM 4TO OJHOCJOMHHBIE M MHOFOCJOM-
Hble KaTyWIKH OOBIYHO MNPHUXOAUTCS paCCUHTHIBATH BIIEpe-
MEXKy, TporpamMma [ajs MHOTOCJOHHBIX KaTylleK pas3me-
LI€Ha MO djpecaM Mocje MporpaMmbl JJsi pacyeTa OJHO-
CJOHHBIX - KaTyliek. TakuM .0o6pa3om, o6e mnporpammbl
yesiecoo6pa3Ho  BBECTH B TMPOTPAMMHYIO MaMsiTb MHKPO-
KaJbKyJsTopa cpasy, OIHY 3a APYrod, a 3aTteM HCMOJb-
-30BaTh [/s pacyera OyepelHOH KaTyLIKH COOTBETCTBYIO-
uyto nporpammy. Ilporpamma cocraBseHa Ha ocHOBe ¢op-
MYJbl '
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0,08(D+c)%-n?
3D4-9b+13c ’

L=

rie D — nuamerp kapkaca, cwM;

N — KOJIMYECTBO BHTKOB HAMOTKH;

b — pJHMHA HAMOTKH, CM;

C — TOJ/ILIMHA HAMOTKH, CM;

L — HHAYKTHBHOCTb KaTylKH, MKIH.

[Ipu 3agaHHbIX pasMepax KaTyLUIKM H KOJHUECTBE BHT-
" KOB onpeje/isieM HHAYKTHBHOCTb. Ecsn e 3anaHbl pasmepsl

U HHAYKTHBHOCTb, MOXKeT ObITb HaHJEeHO KOJIMUECTBO BHT-
KOB KaTyuiku. 3BecTHble napaMeTpbl KATYLIKH BBOASAT B CJle-
NYIOUIHe PErucTpbl MHKPOKAJbKYJISTOpaA:

aMaMeTp Kapkaca — B perHcrp «Ox;

KOJINYeCTBO BUTKOB — B PerucTp «l»;

JJIMHA HaMOTKH — B PETHCTpP «2»;

TOJILIMHA HAMOTKH — B PErHCTp «3»;

MHIYKTHBHOCTb — B PErHCTpP «4»..

- Eciu MHAYKTUBHOCTb KAaTWIIKH H3BeCTHA, a Heobxo-
JIMMO . ONpeNe/HTb KOJHYeCTBO BHTKOB, Ha)XMMaloT KJja-
_BuwK «BIl», «6», «4» u «C/Il», a mocae ocraHoBa —
BHOBb «C/Il». Tenepp mnocsre ocTaHOBa Ha HWHAMKATOpe
BHICBEUHBAETCA  Pe3Y/bTAT PACeTa — KONHYECTBO BHTKOB
KaTYIIKH.

Ecau M3BECTHO KOJHYECTBO BHTKOB, 8 HEOGXOIHUMO OIpe-
JeJIMTb UHJY KTHBHOCTb KaTYLIKH, HAXKHMaloT KJaaBHIUH «BI1»,
«6», «4», «C/Il»> (kak W NpU ONpENeNeHHH KOJHYeCT-
Ba BHTKOB), a nocJsie octaHoBa — «blI», «9», «2» u «C/II».
[Tocne BbINOJIHEHHS] NpOrpaMMbl HA HHIKMKATOPE BbICBE UHBAET-
C MHIYKTHBHOCTb KaTYIIKH.

[Tocne .BBoga B MUKPOKaJbKyJISATOP nporpaMMbl eJie-
c006pAa3HO NPOBEPHTb OTCYTCTBHE OLIHOOK NpPH BBOJE TIyTEM
pemem/m HECKOJIbKO KOHTPOJbHbIX 3ajau.

KOHTpOﬂbeIe 3ajaud K pacuery OILHOCJ!OHHbIX KaTy
LIeK:

1. D=1,2 cm: n=78; t=0,15 mm; L=51,233683 MKFH.

2. D=1 cm; t=0,1 mm; L=51,2 mxl'n; n=380.

3. D=0,7 cm; n=130; L=51,275543 mkIlH; t=0,1 mm.
KoutponbHbie 3aj1aud K pacyeTy MHOTOCJOHHBIX KaTy-
1eK: . . :
1. D=1 c¢m; b=1 cm; ¢=0,5 cm; L=1000 wmxlH;
n = 320,58972. ,

2. D=2 cm; b=1,2 cm; ¢=0,5 cM; n=154; L=
=508,92703 MKI'H.
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Ilosiyuaemasi TOUHOCTb, KOHEUHO, HE HMEET NMPAaKTHUECKOTo
3HAYeHHsl, W TpPH pacyeTé KaTylleK pe3yJbTaThl CjeayeT
okpyraaTb. OJHAKO TMNpH pellieHHH KOHTPOJbHBIX 3aaau
JOJIKHBI MOJy4aTbCsl HMEHHO TAKHE pe3y/bTaThl, 4TO MOJ-
TBEPXKAA€T NPaBHIbHOCTb BBEJEHHOH MPOrpaMMBbl.



BO3BPALLLASCD
K HAMEYATAHHOMY

KAPM AHHbIA
LLMDOPOBOHW YACTOTOMEP

A. Abpamosuu

B c6opuuke «B momowp paaHosioGHTENIO»,  BbII.
108 6bl1a nomeileHa crathst B. ~Koso6oBa «KapmaHHbIH
uudpoBoii uactrotomep». [Ipu c6opke 3TOH OpHIHHAJNLHOH
KOHCTPYKLMH, KOTOpasl MokKa3ajia Xopoluylo paboTtacnoco6-
HOCTb, BbISIBUJIHCb HEKOTOpble €€ HEQOCTATKH. .

[1pu u3mepenusix yacrotel meHee 2,5 MTI'u, korpa pa6o-
tTaeT ¢GopMHUpYyIOlee YCTpoHCTBO, cOGpAHHOE Ha 3JeMeHTax
D2.1 — D2.4, D1.3, nutauue Ha cuetuyuk D13 He mocrynaer
- tpaHsucrop VT2 3zanepr. Ilpu s3TOM norenuuas ero
KoJsekTopa coctaBasier +9 B. B pesyabrate auwox VDS
OKa3blBaeTCs 3anepr, M MMIYyJbCbl C BbIXOJa 3JE€MeHTa
D1.3 He mnpoxoisiT uepe3 yKasaHHbIH Auen Ha Bxoa 13
knanana DI1.4. Jlna yctpaHeHust 3TOro0 HeaocTatka 10CTa-
TOYHO BKJIOUHTh pPa3jle/IHTE/bHbIA KOHAEHCATOD €MKOCTbIO
0,1 Mx® mexnay KoJjektopoM TpaHsuctropa VT2 H kKaTtoiaom
anona VDb, no6asuB pesuctop comnportiBiaeHHeM 2G0 kOw,
BK/JIIOUHB €ro Mexay BbBOAOM 13 ssaemenra D14 u Kop-
MyCcoM.

» UyBCTBHTENBHOCTh qacrommepa CTAHOBHTCSt JIyuIlle, €CJIH
napajanesbHo pesucropy RS noaknouuth KoHaeHcatop
emkocTblo 680 nd, KOTOpbLIA MO3BOJHUT 0600TpHTb (ppoHTHI
HMIYJIbCOB BXOJHOTO CHTrHaJjia.

- Her Heo6xommmoctu HcmoJsb3oBaTh B cxeme (HOPMHPYIO-
wero ycTpoiicrtea ctrabuiauTpod VD3, Tak KakK BXOAHOH CHr-
HaJl B JIOCTATOYHOH Mepe OrpaHuuuBaeTcss avogamu VDI
n VD2

H3-3a HaaMuust octaTOYHOTO 3apsifa nocJse nepek/oueHUs
TIofMana3oHa nepekaodateseM SA1.2 y MHAHKATOPOB Mpo-
JOJKAeTCsl CBeUeHHe 3anaTod, KoTopasi Oblia BKJ/IOueHa pa-
Hee. [To3ToMy ISl CHATHSI OCTATOUHOrO 3apsina HeoOXOAHMO

© A. A6pamosuu, 1992
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Puc. 1.

Cxema
. N0paboTKH

K rHonwe, Peseoc ; nepekJouaTens

MeXay BbIBOJAMH 9 ' KaXAOH MuKpocxembl DS8..DI12
M KOPINyCOM BK/IOYHTb MO PE3HCTOPY CONpPOTHBJIEHHEM
820 kOwm.

Ha cxeme He nmokasaHo nuTaHWe 3/M€MEHTOB HMHIMKALHH.
Ha BoiBoabl 1 mukpocxem D8..D12 pomkHO GbiTb nosa-
HO HamnpsikeHue 5B, a BbiBoabl 8 3THX Xxe MHKpOCXeM —-
COeJIHHEHbl C KOPMYyCOM.

ELWLE OfIHO |
YCOBEPWEHCTBOBAHHE
MEPEKNIOYATENS TMPASIHA

M.Pe3Hukos

B c6opuuke «B nomouip - paguonioGuTenio», Bbim. 88,
c. 71—73 Obln onucaH wecTH(hasHbIH NepeKiouaTeab CHp-
asua C. XmesbHoBa, a B c6opuuke 102, ¢. 37—38 B. BaJen-
YIOC TIPE/JIOKHJ HHTEPEeCHYI0 10paBOTKy 3TOr0 MepekJioya-
TeJisl, PACIUMPSIOULYI0 €ro BO3MOXKHOCTH. OIHAKO KaK OCHOB-
Has, Tak M J10paboTaHHAsi CXeMbl MEPEKJI0YaTessi HMEIOT
HeJOCTaTQK, KOTODPBIH COCTOMT B TOM, Y4TO OTCYTCTBYeT pe-
BEPC: OTHH 6eryT TOJbKO B.TY CTOPOHY, B KOTOPYIO HX CKOM-
MYTHpPOBa/l KOHCTPYKTOP, H H3MEHHTb BO BpeMsl ~pabGoThl
HanpaBJieHHe ABHXKEHHsI OTHell HeBO3MOXKHO. v

Ilpeanaraemblit MHOH cnoco6 n0paGOTKH LecTH(a3HOro
nepekJoyaTeNsl THPASIHA TpeGyeT BBEJEHHSI B CXeMY JIHILb,
0JIHOTO KHOIIOUHOTO nepekiouaTtesnsi «PeBepc» B Buje KHOMN-
ki tuna 12K c Bocembio nepeksouyaloLIMMH KOHTAKTaMH.
Iljis 3TOro BO BCeX LIECTH. OKOHeUHbIX Kackagax Al... A6

© Y. Pesuukos, 1992
70



+V4 «—f‘T—“L———— 34
J-V7 ] [ —— 4T,
514 —af—l—kﬁ—F\————— 2-V4 .
vy : 5v7
6V —o A X ) S A
1-v3 1 7Y 6-Y3
-~ i N

R J00K

§ WLl TH-G2 Wz TH-0,2

L

JHazad” » Brepeg”

Puc. 2. Cxema monkJ/ioueHHs1 KHONKH «Pesepcy

pas3pbiBaeTcs LeNb MeXAY KOJJEKTOpOM TpaH3ucropa H
yNpaBJ/SIOLIUM 3JEKTPOJOM THPHCTOpPA M HX BbIBOAbl MOA-
KJII04AI0TCS K NMepekJioyaTtenio 1Js1 peBepcHpoBaHus (puc. 1).

CxeMa coeIMHEHHsI KHOTIOUHOTO NepeKJouaTe/isi C LeCThbIO
OKOHEYHbIMH KaCKaJaMH MokKa3aHa Ha puc. 2. [las kommy-
Tallid HAMpaBJeHUsl [BHXKEHHUS OTHEH HCMOJb3yeTcsl LIeCTb
MepeK/NIoYalolIuX KOHTAKTOB, & OCTaJbHble [Ba KOHTaKTa
MO3BOJSIIOT OCYLIECTBHTb CHTHAJHM3alMI0 O HalpaBJeHHH
«beryuiero. Orisl» ¢ MNOMOMIbIO ABYX HEOHOBBIX JaMIOYeK.

KAK CAENATb
TENEBM3HOHHYIO AHTEHHY

B. HuxkuTuH

B Hacrosiimee Bpemsi B cTpaHax, Bxoaswux B CHT,
pa6oTaloT COTHH TeJEeBH3HOHHbLIX TMepPeaaTUHKOB, JECATKHU
MporpaMMHBIX TesleleHTPOB, 60/IbILIOe KOJIHYECTBO PETPAHC/IsA-
TOPOB, ' UCTOJb3YIOIUHX CHCT€Mbl PETPAHCASLHH C NPHMEHe:
HHEM MCKYCCTBEHHbIX CNYTHHKOB 3emJjH. TeseBH3HOHHBIM
BellaHHEM OXBaueHa Mpaktuueckd Bcst Tepputopust CHI.
OaHaKo BOMPOC pAacCUIMPEHHs] 30Hbl YBEPEHHOro MpHema
TeJIEBU3HOHHBIX Mepefau BCe elle He MNOoTepsil CBOeH -akK-

© B. Hukutun, 1992
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TyaabHOCTH. CerofHsi MaccoBbIii TEJIE3PHTENb YXKe He YI0B-
JIETBOPSIETCS IPHEMOM OJLHOM - IBYX Te,1e BH3HOHHbIX nporpamm.
XoyeTcsi NpPHHHMAaTb MPOrPaMMbl MECTHOTO TejieBHAEHHS
M COCE/IHHX rOCYyapcCTB, H aBTOHOMHBIX pecny6.uK. [1pu atom
pacCTOAHHS 10 COOTBETCTBYIOLUIUX TEJEBH3HOHHBIX Mepe-
JaTYHKOB YACTO MPeBHILAIOT OGHLHAJbHBIE 30HbI yBepeH-
HOr0 mnpHeMa STHX MepeaaTddkoB. B Takux ycioBusx
HEOOXOMMa YCTAHOBKA MPHEMHOH TeJeBU3HOHHOM. a HTeHHbI
NOBbIIEHHOH 3((PeKTHBHOCTH, 06/1analowel GONbIIHM KO3d-
duurentom ycuiennsi. Heo6XoaHMOCTb HCNONB3OBAHHA Bbi-
COKO3((DEKTHBHOH aHTEHHBI TAKXKE BO3HMKAET B TeX CJay-
4asix, KOTAa pacCTOsiHHe 10 TMepefaTuMKka HeBeJHKO,
HO MYHKT TIpHeMa pacroJioXeH B JIOXXGHHe, a Tpacca pac-
MPOCTPAHeHHS] CHTrHaJla MNPOXOAHT IO [MepeceyeHHol  MecT-
HOCTH. .

B passnnunoi _Jlme'parype NPHBOJHJIOCh MHOKECTBO OIH-
CaHHH CaMblX Da3HbIX TeJeBH3HOHHBIX aHTEHH, H BLIGODP He-
06XOMMOH aHTEHHbl B JAHHBIX KOHKPETHbIX YCJIOBHSIX 110~
poli MPEeACTABJISICT A5 PaAHOMOGHTENSI 3HAUHTENbHBIE TPY -
HocTH. OT BbIGOpA THIIA AHTEHHBI H TLUIATEJbHOCTH €e BbINOJI-
HEHHsl 3aBMCHT ypOBeHb CHrHa/la Ha BXOJE TEJNEBH30pa.
YpoBeHb cHrHana onpesieiieT KOHTPACTHOCTb H306paKEHHST H
€ro KauecCTBO, a TaKXkKe€ BO3MOXHOCTb MOJIYYEHHSI LBETHO-
ro H306parkeHus.

Iast npuema onHOMH omnpeieseHHOH NpOrpaMmbl  HeoG-
XOMMa Y3KOMOJIOCHAsl aHTeHHA, PaCCYHTAHHAs HA MPHEM TOTO
YaCTOTHOrQ KaHaja, Ha KOTOpOM paboTaer mepeaaTuHK.
Takue aHTeHHbl 06JafaI0T HaHOOMbLIEH 3¢ PEKTHBHOCTDIO MO
CPABHEHHIO C IIHPOKOMOJIOCHBIMH AHTEHHAMH, KOTOpbIE pac-
CuMTaHbl Ha TpHEM HECKOJbKHX T[pOrpaMM [0 pa3HbiM
KaHanaM. Ecan BbIGpaHHbIA TeJEUEHTP HIH PeTpaHCJAATOP
NepeflaeT HECKOJIbKO MNpOorpaMm, B 30He MPSIMOH BHAMMO-
CTH MOXHO YCTAHOBHTb LIMPOKOMOJOCHYIO aHTeHHy. OmHako
3a rpaHHLedl 30Hbl NPSAMOH BHAMMOCTH B 3TOM CJyuyae MpH-
AeTCsl YCTAHOBHTb Pa3jle/ibHble aHTEHHbl A/ KaXK10#H -Npo-
rpamMmbl. [1pu HEO6XOAMMOCTH NMPHHHMATL HECKOJIBLKO MpOT-
pamMM ¢ pasHblXx HampaBJeHHd 6Ge3ycJOBHO TpeGylTCs
pa3iesibHble ' aHTEHHbI, KaXX[1as H3 KOTOPbIX A0JIKHAa ObiThb
Y3KOMOJIOCHOH M paccuyuTaHa Ha -[pPHEM TOr0 YacTOTHO-
ro KaHaJ/a, Ha KOTOpoM paboTaeT COOTBETCTBYIOLHII nepe-
AatyHk. OJTO CBA3aHO C TeM, YTO NEPEOPHEHTHPOBATH
aHTeHHY KaxK[blH pas npu nepexone C npHemMa OJHOH mpor-
pamMbl Ha Apyrywo kKpaHHe HeyaoG6HO. CJI0XKHOCTb HCMOJb-
30BaHHUs Pa3fiesibHbIX aHTEHH AJs1 Ka)XAOH NpOrpaMMbl CO-
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CTOHT B HEOOXOJMMOCTH BEeCTH OT KaXXAOH aHTEeHHbl OT-
nenbHbll ¢unep. OnHaKo 3Ta TPYAHOCTb JIEFKO MPEOJONH-
Ma, ec/i NPUMEHHTb pa3jeJuTesbHblH DHIBTP, KOTOPBIH MO-
3BOJIMT MOJK/IIOYHTb K ORHOMY oOO6lueMy ¢uaepy aBe pas-
JleibHble aHTeHHbl. Ecau ke KOJIHUECTBO YCTaHOBJIEHHBIX
aHTeHH 6o/ibLie ABYX, [AOMOJHHTEJNbHAsi KOMMYTAlHs MOXeET
ObITb OCYILECTBJEHA KOHTaKTaMH 3JIEKTPOMArHUTHOTO peJe,
ynpaBJjeHHe KOTOPbIM MPOM3BOAMTCS AMCTaHUHOHHO.

‘Hanpsixkenue curiasa Ha BbIXOJ€ AHTEHHbI MPOMOPLHO-
Ha/bHO HANPSKEHHOCTH 3JEKTPOMArHUTHOrO MOJisi B TOYKe
ee YCTaHOBKH, AJIMHE BOJHBl CHrHaja H Ko3dduuueHTy
ycusenusi auteHHbl. OHAKO HaNpsiKeHHe CHTHAJA HA aHTeH-
HOM BXOJ€ TeJIeBH3HOHHOTO TpPHEMHHKA MOXKeT O0Ka3aTbCs
3HAYMTENbHO MEHbllle HAMPSXKEHUS CHTHAJIA HA BbIXOJe a HTeH-
Hbl. JlJs TOro ytoGbl BeCb MPHHATHI aHTEHHOH CHrHAJ GblJ
HanpaBJ/JeH B (UAEp H JaJjee MNOCTYNHJ Ha BXOA TejeBH-
3ZMOHHOTO NpPHEMHHKA, aHTeHHa [JOJKHA ObIThb COT/acoBaHa
c pugepom, a dugep — ¢ TeseBusopom. [lasi Takoro corJa-
COBaHHS BOJIHOBOE CONPOTHBJIEHHE (ujaepa AOJKHO ObITb
paBHO BXOJHOMY CONPOTHBJIEHHIO aHTEHHbl W BXOJHOMY CO-
NPOTHBJIEHHIO AHTEHHOTO BXOJa TeseBH30pa. BxoaHele comnpo-
THBJIeHUs] GOJIbLIMHCTBA -aHTEHH OTHIOAb He PaBHBI BOJIHOBO-
My COfIDOTHBJIEHHIO KabeJisi, U3 KOTOPOro BHINOJIHEH (DHIEp.
[TosToMy puaep o6bIUHO NOAKIOYAETCS K @ HTEHHE C TOMOLLbLIO
crenxaJpHOro corjacymolluero ycrpoiicrsa. Kpome roro, tese-
BU3HOHHAS aHTEHHA HMeeT CHMMETPHYHYIO KOHCTPYKLHIO,
a KoakKcHaJbHbii Kabejb, M3 KOTOPOTO BHINOJIHEH (ulep,
acMMMeTpHUeH. DTO BbIHYK/aeT KPOMe COIJIaCyIOIero yCTpoii-
CTBAa HCIOJIb30BaTh CHMMETPHUpYIOLIee yCTpoicTBO. OGBIUHO
CorJjlacyollieé i CHMMETPH Pylolllee YCTPOHCTBa 06'be IH HAIOTCS
B OJHO CHMMETpHpyIOlle-coraacyiouee ycrpoiictso (CCY).
KonkpetHble cxembl CCY 151 aHTEHH pa3HbIX THUIOB Tak-
’Ke OKasblBaloTcsl pas3quuHbiMH. Ho paxe npu wuaeasbHom
corsacoBaiuu Quiepa ¢ 06eMx CTOPOH HAMpsXKEHHe CHrHa-
Jla Ha aHTEHHOM BXOJle TeJeBH30pa OKa3blBAaeTCs MeHbllle,
ueM Ha BbIXOJ€ CaMOi aHTeHHbl. DTO CBSI3aHO C TEM, UTO MPH
MPOXOXK/IEHHH CHTHasa M0 Kabesnlo MPOUCXOJAMT ero 3artyxa-
HUe, .KOTopoe TeMm OG6oJblue, yeM OoJiblie AJMHA KabeJs,
yeM 6oJblie yactQTa .CHUTHaJja H yeM ToHbwe Kabejnb. Ilo-
3TOMY KOMIIEHCHPOBAaTh 3aTyXaHHe CHTHaJa B (uuepe cie-
ayeT JHOC yBeJUueHHeM KO3(h(dULHEHTa YyCHJIEHHSI aHTEHHbI,
JU00 HCMOJNb30BaHHEM AHTEHHOrO YCHJIMTE/S. '

B cBA3M ¢ TeM, 4TO YyBesHUeHHE KOIPPHUUHEHTA YCH-
JIEHHsSI aHTEHHbl HEM30€XKHO, CBA3AHO C ee YC/JOXKHEHHeM
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H yBeJHueHHeM rab6apHTOB, HEKOTOpPble DaAHOJIOGHTENH MO-
JIaraloT, UTo B YCJIOBHSX AaJIbHErO MpHeMa MOXKHO HCMOJIb30-
BaTb TIPOCThie AHTEHHbl B COUETAHHH C AHTEHHBIM YCHJIH-
resieM, 06/1aflalolMM 6OMbIIHM KOI(DHHLIHEHTOM YCHJIEHHS.
OnHako Takoe pelleHHe OUIMOGOYHO, TaK KakK J060H aHTeH-
HBIA ycHJIMTe b 06/1ajaeT onpeeieHHbIM YDOBHEM COGCTBEH-
HbIX WyMOB. [IJ1 MOydeHHs YAOB/IETBOPHTENBHOIO H306pa-
XKEHHsI Ha KpaHe Te/IleBH30pa ypOBeHb MPHUHSITOrO CHrHana
_Ha BbIXOJEe aHTEHHbl W HAa BXOLE AaHTEHHOTrO YCHJHUTeJS
JOJI)KEH BO MHOTO pas INpeBbllIaTh YPOBeHb COGCTBEHHBIX
wyMoB ycuautensi. [ToaTomy B yc/noBHAX Aa/bHEro npHema
Hcnonb3oBaHue BbICOKO3()(DEKTHBHBIX aHTEHH HeH36eXHOo, a
AHTEHHBIH YCHJIMTE/Ib MOXKHO NPUMEHSATh HCKJIOUHTE/LHO [JIs1
KOMIMEHCALMH 3aTyXaHHsl CHFHaJa B (Quiepe, HO AJsl 3TOro
aHTEHHBIH YCHJIHTeNb HEOGXOAHMO YCTaHaBJHBaTb HAa MauTe,
OKOJIO aHTeHHBI, YTOObl Ha €ro BXOJA MOCTyMNaJl CHrHaJj, He
ocsa6JieHHbIH POXOXKIEHHEM MO AJHHHOMY (uzepy.

B kparTko#i craTbe HeT BO3MOXHOCTH pacCMOTpPETb
0c06eHHOCTH MPHMe HEHH S PA3JIHUHbIX TeJIeBH3HOHHBIX aHTEHH,
JaTh pPEKOMEHJAaUHH 1O KX HCMNO/Jb30BAHHIO C YYeTOM
KOHKPeTHbIX YcJoBHi npuema. Takue pekoMeHJaLUWH MO 3a-
Ka3aM paauosobutesnedi naer I[lnaThHas nucbMeHHas paaMo-
TexHHueckasi KoHcyabrauusi LlenTpanbHoro panxokiay6a
umenn O. T. Kpenkens. KoHcyabrauus jnaeT coBeThl IO
CaMpiM pa3sHbIM BOMpOCaM, OTHOCSILIHMCS K pa3JMYHbIM pa-
JNHOTeXHHUYECKHUM YCTpPOHCTBaM, OTBeUaeT HA KOHKPETHble BO-
npocbl no GbLITOBOH paauoannapartype, pagHOJIOGHTENbCKHM
KOHCTPYKUHMSIM H DPaJHO3JEMEHTaM, CXeMbl H OMHCaHHS KO-
‘'TOpbIX MyG6G/JHKOBaJHCb B XKypHasax «Paano» u B apyrod
0o0LENOCTYTHOH JInTepaType.

[lnata 3a kOHCy/IbTaLHIO yCTA HOBJIEHA B CJIeYIOLIHX Pa3-
mepax:

5 py6Jeli 3a oTBeT Ha OAHH M3 Bonpocoa PEKOMeH-
Nauusi OHOTO HCTOUHHMKA JINTEPATY PhI 10 HHTEepecyloLIel TeMe
C yKa3aHHeM Heo6XOAMMbIX PEKBH3HTOB /5 3aKa3a Kcepo-
KOMHH H €€ CTOMMOCTH; COOOIEeHUWEe OCHOBHBIX XapaKTepH-
CTHK MNPOMBILIJIEHHOTO HJH PagHOMOGHTENBCKOrO pPaaHo-
anmnapara; cooOllueHHe 3JeKTPHUECKHX MapaMeTpoB OAHOrO
paaHosjemMeHTa (pe3ncropa, KOHAeHcaTopa, AWOAA, TPaH3H-
CTOpa, MHUKPOCXEMbl, 3J€KTPOHHOH JaMIbl, 3JE€KTPOHHOJY-
yeBOH TpPyOKH H Ap.); cooOLleHHe UOKOJeBKH paaHoJaM-
Nbl, TPAH3HCTOPA, MHKPOCXEMbl, 3JEKTPOHHOJyYeBOH TpYO-
KW H Ap.; cooOllleHHe HAMOTOUYHbIX JaHHbIX OJHOrO TPaHC-
dopmMaTopa, Apoccensl, KaTyLIKH; BBHIChIJIKA PHCYHKa, NOsiC-
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HSIIOLLETO TEKCT KOHCYJIbTAlIHH; BbICBIIKA PHCYHKa TeJeBH-
3HOHHOH aHTeHHbl U cxembl CCY; omnpemesieHHe CTOHMOCTH
PalHOTeXHHUECKOFO pacyera WM JOrOBOPHOH CTOHMOCTH
CJIOKHOH KOHCYJbTallHH; ;

7 py6aeii 50 komeek 3a OTBeT Ha OJMH H3 BOMpPOCOB:
pasbsacHeHne pabGoThl OAHOrO M3 Y3J0B pajadonnapaTta
C €ro Ha3HaueHHeM B CXeMe; pa3bsiCHeHHe paGOThl OQHOTO
KacKkajla ¢ Ha3HaueHHeM KakJ0ro pajyo3JeMeHTa B 3TOM
KaCKaje; PeKOMeHJIalHsi MO 3aMeHe OJHOH AeTaju Ha Apy-
rylo, ‘B TOM 4HC/Je paiHOJaMIbl,- TPAH3HCTOPA, MHKPO-
CXeMbl; ‘ » -

10 py6aeit 3a oTBeT Ha OZMH H3 BOMpPOCOB: COBET
M0 YCTPaHEHHIO BO3HHMKIIe# B pajHoanmnapaTe HeHCIIpPaB-
HOCTH; PEKOMeHAAUHsI MO MpOCTeHIIeH TnepelesKe CXeMbl
pajguoannapara; coBeT MO HAacCTPOHKe H HaJaK{BaHHIO
OJIHOTO y3/1a annaparta; COBeT [0 HCHOJb30BAHHIO Pajuo-
M3MEPUTEbHOro NpHOopa; peKoMeHAaUus Mo Bbi6OPY Hau6o-
Jiee, 2pPeKTHBHON . TEI@BH3HOHHOA aHTEHHbl [JIsI [pHeMa
B ' KOHKDETHbIX YCJOBHSIX C €€ ONHCaHHeM; DPEeKOMeHIalus
M0 CHMMETDPHPOBAHHIO M COIJACOBAHHIO TEJEBHU3HOHHOK aH-
TeHHbl ¢ ¢uaepom c¢ Bbicblikol cxembl CCY; pekoMeH-
DalUus MO CONPSKeHHI0 BHAEOMAaTHUTO(OHA C  TeJeBH-
30pPOM; peKoMeHaauusi 1Mo BbiGopy aekoaepa I[TAJI- CEKAM-
Apyrue BOnpockl, TpeGyiouike pa360pa CXEMbl. HJIH -BbIIOJIHE-
HHSl NIpOCTeiilero pacuera.

Bonee c/ioxxHble BOMpOChl B 3aBHCHMOCTH OT CTENEHH MX
COXKHOCTH MOTYT GbiThb NPHPABHEHbl K ONHOMY HJH He-
CKOJIbKHUM BOTIpOCAM, YKa3aHHbiM Bbille. OniaTa HEKOTOPbIX
KOHCY/IbTAaUHA NMPOU3BOAUTCA TIO 1OTOBOPHOK ueHe. K Takum
KOHCY/IbTALLHAM OTHOCATCA: 3aMeHa B ocUuaorpade sJek-
TPOHHOJIYueBOH TPYOKH; METOAHKA MNOAKJIOYEHHS K TEJICBH30-
py aekonepa TTAJI-CEKAM; meroaHKa NOAKIIOWEHHS K TeJie-
BH30PY HONOJHHTEIbHBIX YCTPOHCTB; Nepernevyatka Ha MUIly-
Lled MalMHKe TeKCTOBbIX MaTepHasioB HJH BbluepuHBaHHe
OT PYKH CXeM, OPHTHHAJIbl KOTODHIX HEBO3MOXKHO KCepo-
KONHPOBATDb; -BLITIONIHEHHE CJOXKHBIX pacuetos. [as 3toro
3aKa3yMK NpejBapHTebHO onyauuBaeT 5 py6ieil s onpe-
JieJIeHHsT CTOUMOCTH paboTbl. KoHcysbTauus onpenensieT CTOM-
MOCTb M T[IOCJI€ ONJaThl ee 3aKa3uHKOM BbIMOJIHSET .pa-
60Ty.

[pynna konupoBauusi PanuotexHHuecKoH KOHCYJbTalHH
H3T0Ta BJHBAeT KCEPOKOMHH OT/AeJbHbIX CTaTell M3 KHHT, 6po-
IWIOp H XYpHAJOB, HMeOIIHXCcA B OuOJHMOTEKE pajHO-
Knyéa CrorMoCTb ONHOH KCEPOKOMHH C OpHTHHa/la pasme-
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pom no 30X40 cm cocraBasier 2 py6asi. [IBe cocemHHe
CTPaHHIbI, KOTOpble MOXHO CKOMHPOBATb OJHHM CHHMKOM,
OTUIAYMBAIOTCA KAaK ojHa Kcepokonusi. [Ipu 3akase komuii
HEO6XOMMO COOOLIUTD IMOJIHblE H MOAPOGHBIE PEKBH3HThHI
OpHTrHHaJ/Ja (Ha3BaHHWE KHHTH WJIM XKypHaJa, HauMEHOBaHue
M31aTe]bCTBA,” TOJ H3LaHHS, HOMep XKYypHajla M HOMepa
crpanul). Ecin Takue peKBH3HTbl 3aKa3uMKy He M3BECTHbI,
HYXHO Mpe/BapHTE/IbHO 3aKa3aTb COOTBETCTBYIOULYIO KOH-
CYJbTaLHIO.

Onnara KOHCy/bTalHH MPOH3BOAMTCS. MOUYTOBBIM Mepe-
BogoM no azpecy: 123364, Mockea, TyuwuHckui duanan
MockoBckoro vHaycrpuaiabHoro 6anka M®O 20134, p/cuer
LPK Ne 700152. [TonyueHHYI0 Ha mouTe KBHTAHUMIO [OYTO-
BOIO MNEpPeBOJa HYXHO BJIOXKHTb B IHCbMO C BOMpPOCAMH
M OTNpaBuUTb N0 ajpecy: 123459, Mocksa, [loxeaHblii mpo-
e3n, 23, Paguorexnnueckoii koucysabrauuu L[PK. Heomaa-
yeHHble NMHcbMa (6e3 KBHTAHLUHH MOYTOBOrO MepeBoja) He
paccMaTpuBalOTCs H KOHCYJbTAlMHK 110 HUM He aalotcsi. Hadgo-
JKEHHbIM MJ1aTeXKOM KOHCYJIbTAlHH HE BhICHLIAIOTCS. -

I1pn 3akase koHcyabTauuii HEOGXOAHMO YETKO H MOAPOG-
HO ¢opmyaHpoBaTh Bompocbl. [lo MHOrMM BOmMpocaM KoH-
CcyJbTallMi He MOryT ObITh faHbl B o6uem Buie. Tak, ecu
peub HIET O HEHCNPABHOCTH pajHoannapara, Hy»KHO NoApob-
HO COOOGILUTb THI 3TOTO annapata U HPOsiBJEHHE HEHCIIpPaB-
HOCTH. Ec/iH Hy>KHbI MapamMeTpbl TpaH3HCTOPOB, HYXKHO Mepe-
UHC/IHTb THIBl KOHKPETHBbIX TpPaH3UCTOpOB. Ecaum Heo6xo-
IHMa PEKOMEHJAUHs TeJeBH3HOHHOH aHTEHHbl, HYKHO
NPUBECTH KOHKPETHbIE YCIOBHSI NpHEMA: PACCTOsIHUE [0 TeJe-
BH3HOHHOTO MlepejaTydka, HOMep YaCTOTHOrO KaHaJja, o,
KOTOpOMY BeNyTCSl Mepejaud, pejbed MECTHOCTH Ha Tpac-
ce, BecbMa LeJjecoo6pa3Ho COOGLUUTb, KaKOH aHTEHHOH Bhl
yKe npo6oBaJ/ii NOJb30BaThCS OJs1 MPHEMa CHrHaJjga HYXKHO-
ro nmnepejaTudka M KakHe OblJH [MOJyUYeHbl Pe3yJbTaTbl.
CTOMMOCTb KOHCYJbTAUHH MO H3TOTOBJIEHHIO TeJE€BA3HOH-
HOH aHTeHHbl CKJAAbIBARTCS M3 TpPeX I[YHKTOB: OMHCaHHe
HEeOOXOAMMOH TesieBU3HOHHOH aHTeHHbl (10 py6seit), onu-
CcaHHe CHMMeTpHpYyiolle- comacyloutero ycrpoiicra (10 py6-
Jed) M 3CKH3 aHTeHHbl co cxemoii CCY (5 pyéneﬂ) BCETO
25 py6aei.

Huorna HopmaJsbHOMY npuemy TeJIeBH3HOHHBIX Tepegay
MellaeT MOMeXa OT JpPYyroro TejeBHM3HOHHOTO fepenaTuH-
Ka, KOTOpbIi pacroJioXKEH B HaNpaBJeHHH, MPOTHBOMOJIOXK-
HOM OCHOBHOMY, M paboTaeT Ha TOM Xe KaHajle. B Takmux
YCJIOBHSIX UMEETCsT BO3MOXKHOCTb yBeJHUEHHS KO3(dHlHeHTa
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3aIlMTHOrO JAEHCTBUA aHTeHHbl, Osaronaps 4emy Inomexa
MOXeT OblTb ocsnabseHa B 3HauuTeJbHOH Mmepe. CTOMMOCTb
TaKOH KOHCYJIbTaluH coctaBHT elue 10 py6aed.

Ecau Heo6xoaumMa KOHCYJbTALHS MO HECKOJBbKUM BOIPO-
caMm, omJaTta NPOHU3BOAUTCH MO CyMMapHOH CTOHMOCTH OJHHM
JE€HEXKHbIM NepPeBOLOM.

CpoK BBICBIJIKH KOHCY/bTAUHH B 3aBUCHMOCTH OT CJIOXK-
HOCTH 3aJaHHbIX BONPOCOB M 3arpy3Ku KOHCYJIbTAHTOB CO-
cTaB/sieT He O6oJsiee  IBYX MecsileB C MOMEHTa MoJyuehusi
Koncyabraunueii 3akasa. C yuetoM BpeMeHH, HeoGXOIHMOrO
Ha MepechlKy MHCbMa 3aka3uMka KoHcy/abTauud M nepe-
CblIKy oTBeTa KoHCy/bTalWKu 3aKa3uHKy, clenyeT 0XKHAaThb
NOJIyueHHs] OTBeTa NPHMepHO uepe3 TPH Mecsilia HocJjie OTIpaBs-
KM 3aKa34yHKOM [HCbMa. ’ '
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