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AJi1 HAPOAHOTO XO34MCTBA

ABTOMATHYECKOE YCTPOWCTBO AN 3APAAKH H
BOCCTAHOBJIEHHSA AKKYMYJATOPHDIX BATAPEN

M. Tazn3zos

B npombllIeHHOM H CeNbCKOX03sHCTBEHHOM TMPOHM3BOA-
CTBE IIHPOKO NPHMEHAIOTCA CBHHIOBO-KHCJIOTHBIE aKKyMy-
aaTopHble 6aTaped. B pesyabTaTte HenmpaBHJIbHONR SKCMJya-
TaluHH NPOHCXOAHT cyJbhaTauus NJacTHH 3THX Oartapef,
YTO 3HAYHTEJbHO CHHXAeT HX eMKOCTb H COKpalllaeT CPOK
CayKOHL,

He cauiikom 3acynbdaTupoBanuble 6aTapen MOKHO BOC-
CTaHOBHTb NyTeM MNpPOBEAEHHA HECKOJbKHX LHKJIOB «3apsiil-
Ka-pa3psiika» B PasHbIX PeXHMax HJH 3apsJIKof HMMOYJb-
caMH TOKa, B INPOMEXYTKAaX BPEMEHH MeXAy KOTOpHIMH
akkyMyJaTopHasi 6aTtapes paspaxaeTcsi uepe3 ChellHasb-
HBUT pe3ncTop. 3apsAdHbIH TOK NPH 3TOM 6oJbllle pa3psAAHOro
B JecsiTh Pa3, a AJHTENbHOCTb MEHblIe B JBa pasa.

B onuceiBaeMom 3apsaaHOM ycTpoiicTBe (pHc. 1) Hcmosib-
syeTcs BTOPOM €noco0 BOCCTAHOBJEHHSl AKKYMYJATOPHBIX
6atapeli. OH mO3BOJSIET BOCCTAHOBHTHL CyJb(aTHPOBaHHBIE
6aTaped B aBTOMAaTHYeCKOM DexXHMe HJH NPOBOAMTH op-
MHpOBaHHe H NPOQHIAKTHUECKYI0 OOPabOTKY HCIPaBHbLIX.
3apaAHBIl TOK OTKJIOUaeTCA aBTOMaTHYECKH MO HOCTHXKe-
HMH HanpsKeHHS Ha 3aXHMax aKKyMyJsaTopHOR GaTapen
14,1..14,2 B. CpaBHenHe HanpsXeHHs aKKyMYJISTOPHOII
6aTaped C ONOPHHIM HaNpPsKEHHeM NPOHCXOAHT NPH OTCYT-
CTBHH 3aPAXHOTO TOKa, YTO MO3BOJAET 3apsxkaTb GaTapeio
po0 mnonHofi emkoctH. Cuny 3apsamHOro TOKAa MJAaBHO yCTa-
HasauBaioT ot 0 xo 10 A. WmeeTcs sammuTa OT caydafiHEIX
KOPOTKHX 3aMblRalHii BHIXOAHBIX rHe3q XSI, XS2.

VcTpoficTBO COCTOHT H3 CJIEAYIOLUIMX OCHOBHHIX Y3/I0B:



cereBoro Tpancopmaropa 7T/ ¢ ABYyXnonynepHOIHLIM
BLINpsAMHTeseM Ha auonax VDI—VD4;

(ba3onmnyILCHOrO renepaTopa, co6pantoro Ha TpaH3ils
cropax VTI, VT2,

y3Jia 3alIHTE OT KOPOTKOrO 3aMbIKaHHS# Ha TPUHHCTOpE
VS1, cra6unurpone VD7 u pesuctope R15;

HCTOYHHKA ONOPHCro Hanps:KeHHs, obpasyemoro cralH-
autponom VDY u xoupencatopom C2;

¢opmHpOBaTeNs HMNYJLCOB, COGPAHHOTO HA TPaH3HCTO-
pax VT3, VT4,

y3na cpaBHeHHsA Ha crabunutpone VDI2 u Tpansucrope
VT5;

ynpasJasiolilero TpuHucTopa VS2.

YerpofictBo paGoraer cienyouum obpasom. [1pu Bxairo-
UeHHH ceTH Tym6JaepoM SA/ nanpseHHe ¢ BbIXoAa BhINpPA-
MHTENA 1ocTynaeT Ha casouMuynabcHblil renepatop (VT
VT2), uMnyJscH KOTOpPOro nopaioicsi B (OPMHPOBATENb
umnyabcoB (VT3, VT4). Ilpn aToM Ha ero Bbixole ¢HoOpMH-
PYIOTC HMOYJabchl cO cTabHJABHON aMNJUTYNOH, He3aBHCH-
MOH OT (a3bl HMNyabca resepatopa. AMIVIATYAY HMITYJAbCOB
)}feclrzaﬂasnnsaxor NpH HacTpofike nepeMeHHBLIM Pe3HCTOPOM

Ysen cpasuenns (VT5, VD/2) npennasHaueH anas cra-
GusnbHOM paboThl TpHHHCTOpa VS2 He3aBHCHMO OT TeMne-
paTyphl OKpyXaiollell cpeabl, a TakkKe AJAS CYXKeHHs npe-
JeJIoB HanpsXKeHHs cpabaTbiBaHHS aBTOMAaTHYeCcKOro OT-
Kmouennsa. [Ipu nocTH:KeHHM RanpsxKeHHs 3apsikaemoil
akkymyasatopHo#i Gatapen 14,1...14,2 B crabunntpon VDI2
3aKphiBaeTcA H TPHUHHCTOP VS2 mepecraeT npomyckaTb 3a-
PAAHBIHA TOK.

VOI- VD4 L242; VDENBIOVIN 42266, VDT KEi3H VJZN K9zocc

V75 MNZ6,
p V08 42266 VD9 /'

.
SALI

—{=Hh
‘__/g/a*w/f .
RIT 200 p1g 778 ggus |

2208 ppp ok VST KYI076
VDIZ KCI56A; VTI KT3ST; VIZ KT36/8; VT3 KTGOSG; VT4 MAZES

Puc. 1. [Ipusuunnanbaas cxema ycrpoiicTsa
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Puc. 2. DBrewmnn#i sup
YCTpOACTBa A 3apAAKH K
BOCCT2HOBJIEHHA ~ aKKyMY-
NIATOPHHX GaTapelt

B cayuae xopor-
KOrO SaMHBIKaHHS BHI-
XOJHBIX He3J HJIH He-
NpaBUJILHOTO noj-
KJIIOYEHHS  TIOJII0COB

L 542

sapskaeMoli Gatapen ~HLT
yBeJnuuBaercs  Ha-
npsXeHHe Ha pesH-
crope R15, 4T0 BHI3HI- 4t

BaeT OTKPHIBaHHeE CTa-
O6uautpona VD7 n
TPHHHCTOpA VS1.
Tpuuucrop, B CBOWO
ouepeab, IIYHTHPYeT
kounencarop CI da-
acHMMyJbCHOro reweparopa. Ilpu sToM nojaua ynpasasios
LHX HMOYJBCOB 1a TpUHHCTOP VS2 npekpaiaercs u 3apan-
HBIl TOK manaeT A0 Hyas. JIas BOCCTAHOBJIEHHSI 3apsiAHOIO
TOKa HeOOXOAHMO Pa3OMKHYTb H CHOBA 3aMKHYTb KOHTaKTh
Tym6yepa SAI.

Huox VDIO samumaer ycTpoHCTBO OT HeNpaBHJIBHOrO
NOAKJIIOYEHHS M0JII0COB aKKYMYJSATOPHON GaTapeH, a AHOA
VD11 — oT caMOnpoH3BOJILHON ee paspsAnKH.

[Ipn  OTK/IIOYEHHH SJIEKTPOCETH HM3MEpHTeNbibA npH-
Gop Pl nokasbiBaeT 3HaueHHe HanpSIMeHHS NOAKIIOUEHHO
akKyMyJaaTopuoit 6atape.

3apsaAKy WeCTHBOJNBLTOBHX aKKYMYJAATOPHHX GaTapes
NPOU3BOAAT MPH yCTAHOBKE 3aMBbIKalOWIeH NepeMuiukH SA2
B moJioxerue 2.

YCTPOACTBO CMOHTHPOBaHO B KOpmyce pa3MepaMn
200X 140X 150 MM (puc. 2). OcHoBaHHe KOpIyca H3rOTOB-
JIEHO H3 a/JIOMHHHEeBOH NJIacTHHB ToJMWHHOR 6 MM. Ha neii
yepe3 NPOKJAAKH H3 CJIOAB YCTAaHOBJEHH AuoAbl VDI—
VD4 soinpsamutens u  tpuuucrop VS2. Ha ocuoBanum
YKpenJieHbl TakXe cereBoil TpaHncdopmaTop T/ u pesuc-
10p RI9.

Ha usnueBofi mnanenn HaxoaATCA mnepeMeHHBIH pesils
ctop R4, nameputenpHbiii npu6op PI, Tym6aep SAI, nepe-
kawuateab SA2, curHanbran namna HL1, npepoxpanntenn

5.




FU2 n BbixoaHnle ruespa-saxumbl. Ilpegoxpanutens FUI
H OTBepCTHe IJIi CEeTEBOro LIHYpa pPacHojoXKEeHH Ha 3amHeil
credke. OcranbHble 5/1€MEHTH YCTPOHCTBA CMOHTHPOBAHH
l1a neyaTHOH nsare pa3mepamu 55X 115 Mm.

Pesuctop RI5 H3roToBJeH H3 YETHPEX CKPY4YEHHBIX
BMeCTe MAaHIaHMHOBBIX NPOBOJOB auameTpom 0,8 MM, AJHHA
rotopelx npu conpotusiaenun 0,08 Om cocTaBasieT 0KoJO
200 MMm. CkpyueHHBi npoBox HaMoTan Ha ¢apdhoposyio
runb3y AvameTpoM 20 MM OT HEroZHOrO NMpPOBOJIOYHOTO pe-
3UcTOpa, ¢ HeGOJIbIINM 3a30POM MEKAY BHTKAMH.

Marnutonposon cereBoro TpaHchopmartopa TI— Tuna
ITJT 27 x40 58. O6MoTka I comepxuT 674 BHUTKAa mpoBoaa
I13B-2 0,7, o6morka I/ — 48 BuTkoB nposoaxa I[13B-2 1,8,
o6motka /1] — 20 Butkos [19B-2 1,8.

Pesncroppt R4 u RI12 tupma CII2-1, R2—RI8 —
MJIT-0,25. Konpencaropul: CI — K73I[1-3; €2 — K50-29.
Wameputenbuuiii  npu6op Pl — MukpoamnepMeTp THNa
M-592 Ha Toxk 50 MKA, curHansHas Jgamoma HLI —
KM24-105.

[Mpuctynas K HcnbITanuio ycTPOHCTBAa, K BHIXOAHHIM
rHe3fam-3akMMaM MOJKJIOYAIOT Harpy3ouHblfi pe3HcTop
conporuBserneM 25..50 Owm Ha MOWIHOCTL paccesHUS
10...20 Br. Braiouaior nutanne tym6aepom SAI u usmeps-
IOT HanpsXkKeHHe Ha Harpys3ke NPH Da3HHIX MOJOXKEHHAX
JIBHXKKA IepeMeHHOro pesucropa R4. IlnaBHoe H3MeHeHHe
HanpskKeHHs CBHAETENIbCTBYeT O HOPMaJbHOH paGote
ycTpolicTBa.

HanaxuBaHue ysna 3allUTH OT TOKa KOPOTKOTO
3aMbIKaHHS CBOAHTCA K YCTaHOBKe HAa KaTofe CTaGUJIHTPOHA
VD7 nanpsxenus 2,5 B noabopom pesucropa RI0. 3apsan-
Hblfi TOK IIPH 9TOM YCTaHaBJAWBaeTcs 0KoJo 3 A.

YCTaHOBKY 3HAYEHHS HanNpPsXeHHs, MPH KOTOPOM mpo-
HCXOAMT AaBTOMAaTHYeCKOe OTKJ/IOYeHHe 3apsHOr0 TOKa,
OCyLIeCTBJAAIOT cJaepylomuM obpasoMm. OT yupasasiomero
Tpunuctopa VS2 oTnamBaloT nposoA, HAYIHEA K HeMy OT
TOYKH coefHHeHHs Tpansuctopa VT5 u pesucropa RI6.
3aTeM K BHIXOAHBIM THe3faM-3axXHMaM YcTpolcTBa mnoj-
KJI0UAI0T HCTOYHHK CTaGHJIM3HPOBAHHOIO HANPAMKEHHS
14,2 B u nepemenHsiM pesuctopom R12 no6HBaIOTCS pesKoro
CHHXKEHHS HanpsXeHHA Ha KoJJeKTope TpaH3ucropa VT3,
noc/ie 4ero BOCCTaHABJHBAIOT COENHHEHHE C YNpaBJIAIOLHM
9JIEKTPOAOM TPHHHCTOpa VS2.

PexxuM necysibpaTtaludH yCTaHABJIHBAIOT CJEAYIOLIHM
o6pasoM. K BHIXOAHBIM THe3[aM-3aXHMaM YCTPOHCTBA noa-
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KIOYaI0T aKKyMyJaTOpHYlo GaTapewo ¢ HanpsikenneM U,
He Menee 12,2 B u cOOTBETCTBYIOIUHM YHeJbHHIM BECOM
9/1eKkTpoauta. [lomalor 3apsaaubli TOK I; mpu MOJNOXKEHHH
yKasaTteis pyukH nepeMeHHOro pesuctopa R4 Ha mnepBo#
TPeTH WKaJH. 3apsiAHble HMOYJbCh NJHTENbHOCTbIO !/3 MO-
JynepHoaa ceTeBOro HampsiKeHHA Jyyllle YyCTaHOBUTb C TMO-
mMowkblo ocunaaorpada. [lasnee onpenesnsioT conpoTHBIEHHE
PaspsaaHoro pesucropa Rp, KOTOPHI MOAKJIOYAIOT K BEIXOAY
YCTpoiicTBa mapaJisiesibHO aKKyMyJAsiTOpHO# GaTapee:

10U, (B)
Rp = W— (OM)
DTOT Pe3HCTOpP AOJMKEeH GbiTh HAa MOIIHOCTL PacCesHHS He
Menee 15 BT,

AkkyMynsiTopHyio GaTapelo 3apaXaioT N0 aBTOMaTHug-
CKOro OTKJIIOYEHHA 3apsiaHOro toka. [lenaiwT 310, pasyme-
ercs, focje yCcTpaHeHUA NPHUYMHBI cyJbbaTaunu MJIaCTHH.

Pesuctopel R17, RI/8 nop6upaioT B 3aBUCHMOCTH OT HC-
No/b3yeMOro MHKpoamnepMerpa H BeIOPaHHOH ILKajibl H3-
MepEeHHA HanpsiXKEeHHS H TOKa.

Jlureparypa

Busep A. 3amntame ycTpoiictBa GaokoB nutaHus.— Paznno,
1977, Ne 2.
N 3B acuapes B. 3apaasoe ycTpolicTBo-aBTomat.— Paamno, 1976,

b 3.

3ynos A. 3apaanoe ycrpoiictBo.— Pagio, 1978, Ne 3.

Kynunos I', Casuyx I. ApromaTnueckoe 3apsRHoe yCTpoil-
crtBo.— Paauno, 1982, Ne 1.

Monosuu B. TupHCTOpHLIA perysisiTop HanpsKeHUsA C aHAJOTOM
ojHonepexoAnoro Tpauaucropa,— Paauo, 1975, Ne 10,

PAIUOCIOPT

3dSEKTUBHDBIN KOMIIPECCOP PEYEBOTO CHUTHAJIA
B. Ckpeinnuk (UY5DJ)

KomMnpeccop npeanasHaueH AJs CyKeHHS AHHaMHYECKO-
ro JuanasoHa peueBoro curuaja. IIpumeHeHHe ero B
JIOGHTENbCKOR pafHOCBA3H MO3BOJSAET AOCTHYL GOJblIel
pa3bupaeMoCTH TesJe(OHHOTO CHrHaJja B IIyMax H MmoMexax
B MecTe npHeMa, 6oJjee MOJHO HCIOJAb30BaTh SHEPreTHye-
CKHe BO3MOXHOCTH YCHJHTeJNs MOIIHOCTH fepegaTyHKa.
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[Tono6urie no Ha3HayeHHIO YCTPOACTBA IIHPOKO NPHMEHAIOT-
CAd B NPOMBIIIJIEHHBIX pa,[ll’IOTEJ'Ie(‘pOHHbIX nepenaTyHkax.

OcHoBHble napaMeTpbl KOMIpeccopa: MoJoca NpomyckaHHa 4acToT OT
50 zo 2900 I'y; MakcHMajbHCE BHIXOLHOe HanpsiKenue 5 B; Makcumalb-
I:0¢ BXOJHOE HalpsiXKEHHe, NIPH KOTOPOM MpPEKPallaeTcsi pocT BBIXOAHOTO,
0,4 mB. Iluranme — aBToHOMHOe oT GaTapen 3336J/I, noTpeGasemasn
mouHoctb 0,21 BT,

[Tpueuunuasnbuas cxeMa Kommpeccopa NpHBeleHa Ha
puc. 1. K pasvemy XS/ moak/iouaioT MHKpPOQOH, a yepes
sazveM X P/ koMmnpeccop COeIHHSIIOT ¢ MHKPOQOHHBIM BXO-
IOM mnepenaTuMka. EcJIH KHOMOUHBIE mepexsiodaTenn SBI
HaXONHUTCA B MOJIONEHHH, MOKAa3aHHOM Ha cXeMe, TO KOMII-
peccop BLIKJIOUCH U peueBOil CHCHAJ, He NOABEPrasch H3Me-
IeHHSIM, NOAAETCs HAa BXOL TPaKTa 3BYKOBOH 4acTOTHI mepe-
ratuuka. [1pu waxkatuu va kHonky SB/ BkJjiouaeTcsl muTa-
e, MHKpodOH noAKJoyaeTcssi KO BXOLY Kommnpeccopa, a
nepexonHofi KkaGesqb — K BbIXOAY.

Mukpodounbli ycuanTens co6paH Ha ONepanHOHHOM
ycuautene DAL, Ha ero BbIXone BKJIOYEH (HJALTDP BEPXHHX
wactor L/L2C5C6C7, nponyckatomuii yactorsl Boime 50 '
ITHM [OCTHraercs 3HAuuTeNbHOe NOAabJjcHue QoHa mpo-
MBILIJIEHHON 4acTOTLI B BLIXOANOM curuafse. Ha onepauuoir-
HOM ycusautese DA2 co6paH Kackaj ¢ HeJHHeHHOH 3aBHCH-
MOCTbIO Ko3ddHuuueHta ycuseHns OT YPOBHA BXOLHOTO
cHrHaJga. JIByxcTopoHiice OrpaHHYeHHE AOCTIraercs BCTped-
HO-Napa/Jie/IbHbIM BKJicueHHeM auogo VDI u VD2 B uenn
o6paTHOl cBsI3H ycuinuTeas. [Ipn ma/dblX BXOAHBIX CHIHAIAX
yCHJIeIIHe KacKaja OTHOCHTeJNbHO BbicOKO. CompoTHBIelHHE
JUUOJ0B 17 MaJIblX cHrHaJioB 6o/blIoe H Ko3QPHLHeHT ycu-
JIEHHS B OCLOBHOM OmNpejensieTcA COOTHOLIEHHEM COMPOTHB-
Jgennii pesucropo R7 u RY. Ilo mepe ysennuenus ypoBHs
CHTHaJa 3JIEKTPONPOBOAHOCTb AHMOAOB pacTeT H YCHJeHHe
onepamHoOHIOro ycuautenas mnajgaer. [Ipu onpejpeneHHOM
YPOBIie BXOAHOrO CHTHaja HacTynaer orpaHuuenne. Guabtp
HIDKHIX yactoT L3L4L5CI10C11CI2C13 na BHXOAE Kackana
npepnasHaued aas (GUJAbTpaLly FaDMOHHK CHCHAJa 3BYKO-
BOH 4acTOTH M HMeeT yacToTy cpe3a okoao 2,9 k[u. Ilpu-
MeHeHHe 3TOro (puAbTpPa MO3BOJAET YMEHbIUHTb YacTOTHBIE
HCKaXeHHsd, Bbi3biBaeMble H3MEHEHHEM CINEKTPajbHOTO CO-
CTaBa peyeBOrO CHrHAJja [PH OrPAHHYEHHH.

Onepauuonnbiit ycunuteap DA3 BHNoJHAET (QYHKUIIO
yCUJIHTeJsl 3BYKOBOM 4acTOTH A/ [QaHHOro mepenar-
YHKa.

[TopcroBuiét ypoBeHb OrpaHHYeHHS PpETyJHPYIOT IMOA-
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Puc. 2. [levaTHas miaTa KOMIpeccopa H CXeMa CO€/HHEHHS JAeTas
Jeil Ha Heil

CTPOEYHHIM Pe3HCTOPOM R3 B 3aBHCHMOCTH OT HANPAXKEHHS,
pa3BHBaeMOro MHKpo(OHOM.

Jlas npegoTBpamieHHst BO3MOXKHBIX HaBOAOK MO MHTAlO-
HIUM NPOBOAAaM K AJIs aBTOHOMHOTLO HCHOJIb30BaHHs KOM-
npeccopa ¢ NMOPTAaTUBHOH pajHOCTaHUHWel (Hampumep, B cO-
PEBHOBAaHHAX NO pagHocBsA3H Ha YKB) npiMeHen BcTpoeu-
HbHIH McrouHHMk nHuranus. OH Bkiiouaer B cebs Gartapeio
GBI, npeoGpasoBaTejb HaNpsixKeHHs Ha TpPaH3UCTOpax
VT1, VT2 u aByXnoaynepuoAHblii BHOPSIMHTENb HA AHOLHOM
matpuue VD3. [1peo6pasoBaTenb HanpsixeHHs paGoraer Ha
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Puc. 3. IlevaTHas nuata npeoGpa3oBaTesi HanpsKeHHA H CXeMa
CoeAMHEHHs JeTaJjlell Ha HeH

gyacrote okono 7 KI'n, moatomy Ans s¢hGdeKTHBHOrO cria-
XHBaHHA NyJbCAalHA Ha BBIXOAE BHIMPSIMHTEJS JOCTATOTHO
Konaencaropos C19, C20 u C4, C16. Cperoanox HLI mpen-
nHasHaueH JAJIs HHIHKalHMH BKJIOYeHHS kKoMmmpeccopa. Or
csem‘gn 6atapen 3336J1 komnpeccop noTpeG/sieT TOK OKOJIO
45 M

Hetanu xomnpeccopa M npeoGpa3oBaTesisi CMOHTHPOBA-
Hbl Ha Da3sHHX NMeyaTHHX naaTtax. Ha puc. 2 uzobpaxkeno
pPacrnosioKeHHe NeYaTHBIX IPOBOAHHKOB H 3JIEMEHTOB Ha
naaTte KOMmpeccopa, a Ha pHC. 3 — mpeoGpa3oBaTesss Ha-
npsaxcenusa. Karymkn LI—L5 ¢uabTpoB HaMOoTaHH Ha TO-
ponaanbHLIX cepleyHHKax u3 ¢epputa mapku M2000HM-1
tunopasmepa K20X10X5 u comepxar mo 245 BUTKOB npo-
Bona [12JIIO 0,12. IMoacTpoeunniit pesucrop RII (THma
CI13-2) ycranoBned Ha muaate, a R3 (CI14-1) — BHe muaTh
B KOpIyce KOMIIpeccopa. l’IepeKJuoanenb SBI! —T12K.
Konpgeucaropet C5—C7 — K53-1, ocraabubie — K50-6, KM,
KA, MBM.

Huoaer KIS503A (VDI, VD2) MoOXHO 3aMeHHTh Ha
KO509, K521, K522, a onepausoHHBIE YCHJIHTENH
K553Y 1A (DAI—DA3) —Hna KI583Y1A, K533V12,
K157Y[12. MoxXHo TaK:Ke HCNOJb30BaTh ONepalHoOHHbIE YCH-
qutenn K140Y /16 niu K140Y 17, HO B 3TOM cayuae B KOMI-

o* 11
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Puc. 4. Kopnyc xommpeccopa

peccope Haao OyZeT HCKJIIOYHTh KOPPEKTHPYIOLIHE LenH
CIR4, C8R8, C14R13 u xoumencatopul C2, C9, CI5.

B npeo6GpasoBaTese HanpsKEHHS MOXKHO NPHMEHHTb
J00He HH3KOYacCTOTHEIE MaJIOMOLIHbBIE TPaH3HCTOPH CTPYK-
TYPH p-n-p, a B BHIOPSIMHTEJE — HMIYJbCHLIE TOYEUHHE
LHOAHl ¢ o6paTHHIM HanpsixkenHeM He MeHee 30 B. Bwmecro
YKa3aHHOTO cBETOAHORA nojoizer Jiobolt u3 cepuit AJI102,
AJI307 nam AJI310. Otnnuue GymeT TOJBKO B LBeTe H fp-
KOCTH CBeueHHs HHAMKaTopa.

Tpaucpopmatop T/ HamMoTaH Ha TOPPOUAAJILHOM CEp-
JeyHHke H3 ¢eppura mapkn M3000HM-1 rtunopasmepa
K203 10X 5. KosasnekTopHbie 06MOTKH cofep:Kar no 16 Burt-
Kos nposoxa II9B-1 0,19, 6a3oBbie — o 8 BHTKOB TaKo-
ro e npooaa. O6MOTKa BLINPAMHTENsS] HaMOoTaHa MpPOBO-
Jom I19B-1 0,12 u comepxutr 180 BHTKOB C OTBOAOM OT
CepeHHHL.

Heo6GxoqumMo oTMETHTb, UTO A/ MHTAaHHS KOMIIpeccopa
MOXXHO HCNOJIb30BaTh (BMecTO mpeofpasoBaTesisi HampsiKe-
nua) ase Garapen «Kponas. IToTpebiseMblt TOK IpH 3TOM
6yner okoJio 6 MA.

KoMmnpeccop cMoHTHpOBaH B Kopnyce pasmepamu 152X
X 74X45 MM, M3rOTOBJIEHHOM H3 JIHCTOBOrO (hOJBrHPOBaH-
HOTO CTEKJIOTEKCTOJIUTa TOJNIIUHONR 2 MM (pHC. 4).

Jdas wHanmaxXxHuBaHHS KOMIpeccopa Ha pa3beM
XS1 npu naxaTtoil kKHonke SBI NozaloT OT 3BYKOBOro reHe-
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partopa (Bmecto mukpodona) curHana uacrorofi 2 xI'u na-
npsikeHuem okoso 0,5 B. K Breisoay 10 mukpocxembl DA/
HOAKJIOYAIOT ocumuiorpad, Ha 3KpaHe KOTOPOro AOJKHA
6bITh BHAHA CHHYCOMAA, OTPaHHYEHHAsl CHH3Y H CBEPXY CHM-
MeTpHyHo. C yMeHbLIIEHHEM YPOBHSA BXOAHOI'O CHTHAJa Orna-
HHUeHHe TOJIOKHTEJNBHBIX M OTPHUATEJNbHBIX IOJYBOJIH
JIOJIKHO DpeKpallaThcs OJHOBPEMEHHO.

Hanee nposepsitor paGoTy BTOPOro Kackafa NpH mocre-
NeHHO pacTylleM OT HyJf HampsiXKeHHH BXOLHOrO CHrHasxa.
[Ipu stom HabmonaloT ¢opMy HanpsxkeHus Ha BuiBoae 10
MukpocxeMbl DA2. CHavasa aMmJIHTyRa CHHYcOHAn 6yaer
pacTH, 3aTeM HAaCTYNHT OrpPaHHYEHHe, POCT CHTHaJa 3aMmel-
JIMTCSL H COBceM npekpaTtHTcA. baarogaps GuAbTPY HHKHHX
4acTOT COCTaBJ/SIOIIHE BBLICUIHX T'apMOHHK OFpPaHHYEHHOrO
CHTHAJIa MOAAaBATCA, U Ha peauctope RII BBHIAENUTCS CHHY-
COHAaJIbHOE HaNps:KeHHe NepBoil rapMOHHKH, T. €. YacCTOTL
2 kI

Komnpeccop ucnbiTBIBaJIcsi ¢ KOPOTKOBOJHOBBIM Tpail-
CHBEPOM, a TaKiKe C MaJIOMOIUHBIM IepelaTUHKOM B JHa-
nasone 144 MTI'u. Bo Bcex cayyasix KOPPEeCNOHAEHTEl OTME-
YaJii, yTO NPH NPOBeJeHHH paiauocBsA3ell B YCIOBHAX NoMeX
H npH cnabblXx CHrHaJaX BKJIOYCHHE KOMIpeccopa NPHBO-
JHJIO K BO3PAaCTaHHIO 'POMKOCTH M YJYUYLIEHHIO Pa3bopuH-
BOCTH CHTHAJIOB.

3BYKOBOCHNPOK3BENEHUE

YCUJUTEJb MOIWIHOCTH C ABYXTAKTHBIM BXOJOM

U. Ma3aunukos

B GeablIHHCTBE HIHPOKO pacnpocTpaHeHHHx GecTpaHc-
¢hopMaTOPHBIX YCHJHTeJel MOUIHOCTH 3BYKOBOH 4YacTOTEl
BHIXOJ NMpeJBapHTEJbHOrO Kackajga, paGoTalollero B pexH-
Me KJjacca A, He CHMMETDHYEH IO OTHOLIEHHIO K BXOAY
OKOHEYHOTO JBYXTAaKTHOrO KacKaja, CHMMETDHUYHOrO TNO
cBoell npupome. DTo 0OCTOATENLCTBO He NO3BOJseT ofecne-
YHTb ONTHMaJIbHOE COIVIacoBaHHe KacKaJOB YCHJHTEJS, 4TO
NPHEOANT K BO3HHKHOBEHHIO JOMOJHHTEJNbHbIX HeJHHeHHBIX
HCKaKeHHH.

B npeasaraeMom ycHJIHTEJE MOILMHOCTH KoJseSaHHl 3BYy-
KOBOIl 4acTOTH, CXeMa KOTOpPOro noxkasaHa Ha pHC. 1, mpea-
BapHTeJbHBI KacKal, KaK H OKOHEYHBIH, BHIOJNHEH ABYX-
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TaxTHBIM. Mcnonb3oBauue enunoit NpUHIHNAAIbHOR OCHOBHI
JUIS TIOCTPOEHHS BCeX KAacKajoB YCHJHTENS CO34aeT yCAO-
BHS RJA ONTHMAaJbHOTO COTJIacOBAaHMS KacKaloB H, KakK
CJeICTBHE 3TOro, AJSl CHHXKEHHS HeJHIeHHBIX HMCKaXXeHHIl
ycuaurtens. Kpome Toro, oSlien3BecTHO, YTO ABYXTAKTHBHIE
Kackajbl 0671aJa10T TaKHMH HeMaJ/JlOBa*KHBIMM IpeHMyLiecT-
BaMH, KakK IOHUMKeHHasi UYBCTBHTE/JbHOCTb K MNYJbCALHAM
[HTAIOIero HanpsiXkKeHHs1 H MeHbUIUHA ypOBeHb UETHBIX rap-
MOHHK. CHMMETPHUYHOCTb BCeX KacKajOB YCHJHTeNs NO3EO-
Juna 6e3 NPHHATHA CHElHAJbHbIX Mep YCTPaHHUTh LIeJUKH,
KOTOPble CJBIIIHB B AHHAMHYECKHX TOJIOBKAX T'POMKOrLOBO-
puTe.s MpuU BKJIIOUYEHUH H OTKJIOUEHHH MUTaHHS.

Texnnueckan XapaKTepUCTHKA YCUAUTEND

HoMuHaneuu# ananason wacror, f'm « « . + + « . . . 20.20000
HoMmuHaJsbHas BHXORHAA MOILHOCTb HA Harpyske CONpOTHBJAC-

HHeM 4 OM npi Koad¢uuueHte rapmonnk ie Gosee 0,04 % B

HOMHHAJILHOM AHana3oHe yactoT, Br . . , . . . . . . 20
MakcumaJdbias BHIXOAHAs MowiHOCTH, BT . . . . . . . 35
Homnuanbhoe BXopnoe Hampsikewwe, B . . . . . . . . 077
OrHocuTe bHEH ypoBenb ¢oHa M mwymos, AB . . . . . . —90
Bxoauoe compotuBiaenne, kKOM e e e e e e e 20
CkopocTb HapacTaHHfi BBIXOZHOTO Hamps:xkenus, B/Mke, me

MEHee . . . . L] . . . . . . . . . . . - . . . 10

IMurtaercss ycHIMTENb OT CETH MEPEeMEHHOro TOKa Hamnps-
xkeuneMm 220 B. BJyiok nmuTaHHSA, B KOTOPHIl BXOAAT CeTeBOH
tpancdopmartop T1, nuons VD7—VDI0, BkIOYEHHHE 010
MocToBOM cxeme, H KoRxeHcatopsl CI16—C18, obecneyuBaer
YCUJIHTENb ABYNOJSPHBIM Rampsxennem =*=25 B mocrosH-
HOTO TOKa.

IpeaBaputeNbHbBIH Kackaj YCHJHTeJS BHINOJHEH Ha
ROMIJIEeMEHTapHblXx nmapax tpausucropos VTI, VI2 m VT3,
VT4. Hanpsixxenue nuTaH¥A Kackajga cTaSHJIH3HPOBAaHO na-
paMeTPHYECKHMH CTaOGHAH3aTOPaMH Ha CTaGHJIHTPOHAX
VD1, VD2 u VD3, VD4 n na pesucropax RI19, R21. Kosn-
npencatopst CI1, CI12 ymeHpIaloT NyJbCAalUH NHTAIOLIErO
nanpsikenus. Hanpsixkenne *=12,6 B, cHumaemoe co cra-
6uautponoB VD2 u VD3, ucnonabsyercs A NHTaHHS npen-
yCHAHTeJIA.

Hanps:keHHe cMelleHRS Ha OSMMHTEPHHX Mepexoaax
tpan3ucropoB VT, VT2 3anaercss AeqHTeNISAMH HANPSXKEHHs
R7R13 u R5R6R 14 cooTBeTcTEEHHO. BKIOYEeHHE Pe3HCTOPOB
JeJuTeNell, onpefesoHX HaNpsxKeHHe CMeIeH s, B IMHT-
TepHHe LenH TPaH3HCTOpOB, a He B 0a3oBHe, KaK 3TO
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OOLIYHO JeslaeTcs, NO3BOJHJIO HCKJIOYHTL BJHMSHHE JeJIuTe-
Jed Ha BXOJHOE CONpPOTHBJEHHe Kackajxa. [ero B ToMm,
yTo 6a30BbHII TOK TpaH3uctopa VTI mpumepno paseH 6a-
30BOMY TOKY Tpauaucropa VT2, Tak Kak 3TH TPaH3HUCTOPL!
ABJAIOTC KoMmnieMmeHTapHuiMu. IlosaTomMy uepes pesHcTop
R2 6yner npotekaTh pa3HOCTHHIH 6a30BbIi TOK 3THX TpPaH-
SHCTOPOB CPaBHUTEJbHO MaJIOH CHJIBI, 4YTO IO3BOJIHT BM-
6paTb pesuctop R2 ¢ OTHOCHTENbHO GOJBIIHM CONPOTHB-
JIeHHeM H MNOJIYYHTh IOBBbILIEHHOE BXOAHOE CONMPOTHBJIEHHE
YCHJIHTeNS.

Kpome Toro, mpH BKJ/IIOUEHHH YCHJHTENS NOCTOSHHAS
BpeMeHH 3apsAAKH KOoHAeHcaTopoB C6 u C7, onpenenseMas
B OCHOBHOM mapaMmeTpaMu uenouek R7C6 u R5R6C7, oxa-
3BIBaeTcs AOBOJBHO Gosbuiof. [TosToMy B HauasbHBIE MO-
MEHT BKJIIOUeHHS, KOrla B LeNsX MUTAHUS YCHJIHUTEJNA HMeIoT
MeCTO NepexofHble NPOLecCH, BXOAHEE TPAH3HCTOPH, a cJe-
JOBaTeNbHO, U BeCh YCHJHTE/Nb OKa3biBaIOTCA NPAKTHYECKH
3aKpHTEIMH. [1o 3TOl npuHYHHE OGRIYHO CJABILIHMBIA FPOMKHH
IIeNYOK B T'OJIOBKE TPOMKOTOBOPHTEJNS NPH BKJIOUEHHH YCH-
JIUTeJIST MOJHOCTbIO OTCyTcTByeT. OTCYTCTBYIOT TaKkKe Ka-
KHe-1160 NMoMeXH Ha BBIXOAE YCHJHTeJS H NPH OTKJIIOYEHHH
HCTOYHHKA MHTaHHUS.

Konnencatoput C6 u C7 o6ecneuuBalOT NPOXOXKAEHHE
yepe3 SMHTTepHHE Inepexoabl TpausucropoB VTI un VT2
nepeMeHHOH COCTaBJSAIOLEH CUrHaJa.

Pe3ncropsl R8, R12, R15 B 3MHUTTepHBIX LensxX TPaH3H-
CTODOB NpeABapHTEJbHOro Kackafa cJayxXaT AJA CO3JaHHf
MeCTHOH OTpuLaTeNbHOH 06paTHOH CBSI3H MO TOKY.

Iluranne npeaBapuTeNbHOro KackKafa YCHJHTeNs cTalH-
JIU3UPOBAHHHIM HaNpPsKEHHeM, SMUTTepHAs cTabHJIH3aLus
pexXHMa TPaH3HCTOPOB IO IOCTOSHHOMY TOKY, HCIIOJb30Ba-
HHE KOMIJIEMEHTapHBIX Iap TPaH3UCTOPOB ob6ecneynBaioT
BBICOKYIO CTaGHJIbHOCTh PabGOTHl Kackala NPH H3MEeHEHHSX
TeMOepaTyphHl, KoJeGaHHAX HANPSAMKEHHS MUTAHHA U CMEHe
TPaH3HCTOPOB,

OKoOHeYHBIl KacKajJ YCHJHTEeJS TaKxe BbINOJHEeH Ha
KOMIJIeMEHTapHbIX napax TpaHsucropoB VTS u V76, VT7
u VT8, VT9 u VT10. Kpome cUMMeTpHH, NPEHMYILECTBOM
TAKOTO KaCKafa sIBASAETCH BO3MOXKHOCTb MOJNY4YeHHS OT Hero
yCUJIeHHs [0 HaNpsiKeHHI0. DTO MO3BOJNHJIO YMEHBUIHTh
aMIUIHTYAy MaKCHMaJbHOrO CHTCHaJa Ha BbIXOAe npejBapH-
TeJIbHOTO Kackaja. B pesyabrate obserunscs pexum pabo-
Thl TPAH3UCTOPOB NpeJBapHTEJBLHOrO KackKajla, NOsBHJAACD

16



BO3MOXKHOCTh BBECTH B IlellH NHTaHHsl 9TOro Kackaja cra-
6UIH3aTOPHl HANPAKEHHS.

J19 cHHXKEeHHA HeJHHeAHBIX HCKaKeHHH B OKOHEUHEHIH
KackajJ BBefeHa ryiyG6oKas MecTHas OTpuIaTesbHas oGpar-
Has cBsA3b. Hanpsxenne OOC nocTymaeT ¢ KOJJEKTOPOB
BHIXOAHBIX Tpau3auctopoB VT9, VT10 vepe3 HH3KOOMHHIE
JNeJUTeNH HanpsXKeHHs, COCTaBJIEeHHBIe H3 pe3ucTopoB R26,
R23 w R27, R24 B uenu sMutTepoB Tpausucropos V75, VT6
coorBeTcTBeHHO. Koo dHuHeHT ycHIeHHA MO HanpsiKeHHIo
OKOHEUHOT0 KacKaja, onpefefsieMbll OTHCUIGHHEM CONpPO-
THBJIEHHH pe3ncTOpoB Aenuteneil, okoyo 2,7. ny6una sTof
mectaoli OOC okosmo 20 nB. Hanpsixkenne cMmelueHHs A
TpausucropoB VT5 m VT6 nepsoro Kackaja OKOHEYHOrO
VCHAUTENS co3daeTcsl 3a CYeT MNaleHHs HanpAXKeHHs Ha
nuonax VD5, VD6 u pesucrope RI6, BKIIOYEHHBIX B KOJI-
JIEKTOpHbIe Lend Tpansucropos VT3, VT4 npensapurtesbHO-
ro kKackaga. TeMnepaTypHas cTaGHJH3allus TOKAa IOKOA
BHIXOAHBIX Tpau3uctopoB VT9, VTI10 obecneunBaercs AHO-
namu VD5, VD6. Oaun u3 wux (VD6) pasmeleH Ha Tem-
JOOTBOASALEM pafuaTope JIOGOT0 M3 BLIXOAHBIX TPaH3H-
CTOPOB.

OTtpuiatenpHas o6paTHas cBf3b [0 NOCTOSHHOMY Ha-
NPAKEHHIO C BBIXOJA YCHJHUTENs uepe3 pesuctopnl R13, R14
B uenu sMHTTepoB TpaunsucropoB VTI, VT2 obGecneunBaer
HeOGXOAKMYIO CTaGHAbHOCTh MOCTOSIHHOH CcOCTaBJ/sAOLIEH
BLIXOZHOTO HanpsixkeHHs. CMelleHHe HYJeBOTO YPOBHS BHI-
XOJHOTO HampsiKEeHHUsS Ha BceX PeXuMax paboThl YCHIAHUTENSA
He npesnimaer =40 MB.

Bech ycuauTenp MOLIHOCTH OXBayeH o6IIed OTpHUATENb-
HOll o6paTHOH cBs3blo r1y6unoft okeso 50 1b. Hanpsxenue
ee nojaeTcsl ¢ BHIXOAA YycuauTes s uyepe3 pesncrop RI1
B SMHTTepHble UEeNH BXOAHHX Tpausucropos VTI, VT2,
Snementsl C5, RY9, R10, C8, C9 KOpPeKTHPYIOT aMIVIHTYX-
HO-YaCTOTHYI0 XapaKTEePUCTHKY KacKafoB YCHJIHTeJd AN
obecneyeHns YCTOHYHBOCTH ero pa6oTH MNpH BBEeJEHHH
o6meit OOC. Pesucropst R20, R32, xoupencatop CI3 u
kaTymga LI — sjemeHTH Koppekuunn AUX ycunurteias B
06J1acTH BHICIIMX 3BYKOBBIX 4acTOT NMPH PeakTHBHOM Xapak-
Tepe Harpy3KH YCHJUTEN.

Herann ycunuTess, o6BeJeHHbIE HA cXeMeé WITPUX-NYHK-
THPHOH JIHHHell, CMOHTHPOBaHH HA MeYaTHO# mJjare, BH-
NOJIHEHHOH H3 (osbrupoBaHHoro retuHakca (puc. 2). Tlo-
crosiuabie  pesucropsl — MJIT, C5-16B  (R29, R30) w
MOH-0,5 (R33, R34).
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105

Puc. 2. ITeyaTHas nuaTa YCHJINTEJ H CXeMa pasMellleHHs AeraJedt

IMoncrpoeunnt  pesucrop RS — CI13-16. Pesucropsr
R33 u R34 nmpunasiHH HemocpeiCTBEHHO K 6a30BEHIM BHBO-
Aam TpansucropoB VT9 u VTI0 coorBercTBeHHO. KaTyuika
L1 namotrana Ha Kopmyce pesuctopa R32 npoBoaom
I19B-2 0,8 B oauH cjo#t A0 sanoJiHEHHS ero Kopmyca. Bce
9JIEKTPOJIUTHYECKHE KOHJIEHCATOPH!, HCMOJb30BaHHbIE B YCH-
autene,— K50-6; xonmencaropm C4, C5, C8, CI10, Cl13—
C15— KM, CI8— MBM, Ha HOMHHa/JbHOE HaNpsKeHHe
ne menee 400 B, C9 — KT-1.

Brixonnsle Tpansuctopel VT9 u VT10 yctaHoB/leHH Ha
peGPHCTHIX TeMAOOTBOAAIIMHX pagHaTOPax H3 aJlIOMHHHS,

18
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HUMeIOINHNX MJIOLlaAb oXxJaxaeHus okoao 300 cm2. Paauaro-
pul Tpan3uctopoB VT7 u VT8 npeacraBasiioT co6oi npsmo-
yroJibHble MJaCTHHE H3 aJIOMHHHSA ToJamuHoH 2 MM. OHH
3aKpemJieHH B CNEIHAJbHHX OTBEPCTHSAX JHAMETPOM 2 MM,
cleNaHHBIX B nmeuaTHoH mJaate. Pa3MepH 3THX TemJOOTBO-
AALIMX DafHATOPOB M KpeMIeHHe MX Ha NeyaTHOH nJare
nokasanel Ha pHe. 3. [lnox VD6 npuUKAEHBAIOT K pajgHaTopy
Tpausucropa V79 B HemocpeACTBEHHOH GJH3OCTH OT ero
Kopmyca.

CereBofi TpanchopMmaTop T/ GJoka NHTAHHS MOXHO
BHINOJIHHTL HA MAaTHHTONPOBOAEe M3 miacTHH 11124, roauinna
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20 Puc. 3. TennooTBonAMMNY pannarop AAq

- tpansuctopoB VI7 u VI8 u kpemiesie ero
] | Ha mJjare
i ¢35
N ﬁ%- nabopa 36 mm. Ero nepeuunas (ce-
© TeBasi) o0OOMOTKa JOJIXKHa coJAep-
xaTtb 900 BuTKOB nmposoaa [19B-2
BX \% 0,35, Bropuunas — 156 BUTKOB npo-
¢ Boga I13B-2 0,9 TBOJOM OT ce-
Facknenams 22 A ¢ OTBOAO

penuHbl. Mexny nmepBHYHOH H BTO-
PHYHOH OOGMOTKaMH HMEETCS 3JeKT-
pocTaTHYeCKHH BSKPaH, BHINOJHEH-
HE B BHAe opHOro cjosi nposoga I19B-2 0,35, Moxuo
TaKXe HCHOJb30BaTh ceTeBoi TpaHcdopMaTop OT OHITOBOII
pagMoannmapatypel ¢ raGapHTHOH MOIIHOCTbIO He MeHee
60 Bt, 3amMeHHB JHWb €ro BTOPHUHYI0 06MOTKY. UHcs0 But-
KOB BTOPHYHOH OOMOTKH cJlefyeT pacCuHTaTb TakUM obpa-
30M, uTO6GH 0GecneynTh Ha Kax A0l U3 ee NOJIOBHH NepeMeH-
HOe HanpsixkeHue 18 B.

B onuceiBaeMoM ycuiHTeJle NPHUMEHEHBI TPaH3HCTOPLI
6e3 kaxoro-a1u6o mopGopa no mapaMmerpam. Bwmecro Tpau-
aucropoB KT3102A (VTI, VT5) MOXHO DEKOMEHIOBAThH
KT3102b, KT342I', KT315B, a Bmecro KT3107A (V72,
VT6) — KT3107B, KT361B, KT361/1. Tpausucrop KT814A
(VT3) wmoxno 3ameHuTb TpaHauctropamu cepuit KT502,
KT814, a KT815A (VT4) — tpausucropamu cepun KT503,
KT815 ¢ no6bniM GYKBEHHHM HHJIEKCOM. BmecTo TpaH3HCTO-
pa KT814b (VT7) nomoiinyr KT814B, KT814I', a BMecTo
KT815b (VT8) — KT815B, KT8I5I. BhixogHnie TpaH3H-
cropsl KT818A, KT819A MOXHO 3aMEHHTb Ha aHaJoruys
Hble HM MOLIHbIE p-fi-p H R-p-fi TPAH3HCTOPHI C JIIOGBIMI
6YKBEHHEIMH HHJEKCaMH.

[IpexBapuTesbHbIH YCHAHTENb, COBMECTHO C KOTOPBIM
pa6oTaeT YCHJIHTE/]b MOLIHOCTH, BHIOJHEH Ha ONepaLHOH-
Hom ycunurese K140V 15 (onucan B cratee O. lImenesa
«YHHBepcaJbHBI npeaBapHuTebHLN ycuautear HU» B «Pa-
nuo», Ne 2 3a 1978 roa). BosmoxKHo HcosMb30BaHHe APYTHX
npedaycusuTesnef, o6ecneuyBaloMIHX BBHIXOAHOE HaNpsiKeHHe
He meuee | B na narpyske conporusisenueM 20 kOm. OgHo-
NOJSPHOe HaNpsXKeHHe NMHTAHKHSA Ha NMPEAYCHJHTeNb B 3TOM
clyuae Lejecoo6pasHo moaaBaTh ¢ KoraeHcaTopa CI16 uian
@17 uepes passsaAsnBapwHil GUALTP HAH cTabHaU3ATOP.
Korpeudaroper C1, C2 npu 3TOM MOXKHO HCKJIOUHTh, CTalH-
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autponnl VD/—VD4 zamenntb ua J1814A, a compoTHBae-
uua pesucropos RI19, R21 ysenuuuts no 620 Owm. ITapwm
crabunurposos VDI, VD4 u VD2, VD3 Beo6xoRuMoO mo-
J06paTh ¢ OAMHAKOBBIMH HanpsaxXKeHUSMH CTabHIM3amyu.
Pasnuna ux sanpsikenuit crabuausauuu npu Toke 10...
20 MA He posmKkHa mpeBblnaTh 5 %.

IMpucrynass Kk HanmaxX HBAaHUIO YCHIHTENs, ABHKOK
MOACTPOCYHOrG pe3kctropa R5 ycraHaBnauBaioT B CpejHee
noJjoxenne. Harpysky noka me nogakdawouatot. [Tocse Brao-
uyeHMsl MUTAHUA NOACTPOCUHBLIM pe3sHCTOpOM R ycTaHaBauBa-
10T HyJIeBOf MOTeHNMAJ HA BHIXoAe ycuaurens. Ilocae atoro
NpoBEPAIOT TOK NoKos Tpausucropos VT3, VT4, xoropui
JoJKeH OblTh B npenenax 4,5...5,5 MA. [Ipu HeoOx0AHMOCTH
TpeGyeMoe 3HayeHHe TOKAa MOKOS YCTaHABJHBAIOT MOA60pPOM
pesuctopa R7, Kaxielfi pas BHOBb ycTaHaBJHMBas HyJeBOM
noTeHIHaJ Ha BHIXoje pesucTopoM R5. 3atem nogbopoM
pesucropa R16 ycraHaBJIHBAIOT TOK IIOKOS BEIXOZHBIX TPaH-
sucropos V719, VTI0 B npenenax 150..200 MA. Ilpu 3atom
LeNnd NHTAHHA NPeAYCHJIUTEJS JONKHBI OHITh NOAKJIOYECHDI
K KonpeHcatopam CI, C2. Ecnn npepycuaute]s noka eme
HeT, TO napaJuienbHo crabunutponam VD2 u VD3 caepyer
NOAKJIOYHTb Pe3HCTOPH conmpoTuBienuem 1,5 kOM Ha Mmolu-
HOCTb paccestHust 0,25 BT — oHH GYAYT SKBHBAJEHTOM LENH
nuTaHus npenycunurenas. Ecau atoro He cmenats, TO uepes
crabuaurponsl VD2, VD3 6yner nporekaThb HeLONYCTHMO
6osbLION TOK.

INonsipHocTs BKJIoueHHs KoHAeHcaTopa C3 YTOUHAIOT
nocje NOJKJMIOUEHHs MNpefycHIuTensl. 3Aech IKeJaTeJbHO
HCOJIb30BaTh HEMOJIAPHHIHA 3JEKTPOJUTHYECKUH KOHAEHCa«
Top K50-6.

B cayuae caMoBO36ymXAEHHS YCHIMTENS Ha YJAbTPasBy-
KOBBIX YacTOTax B MEPBYIO Ouepelb HYXKHO MNOMBITATHCH
YCTPAaHUTL 3TO SIBJIEHHE, YBEJHYHB €MKOCTb KOHAEHCATO-
pa C9. B psanme cayuaeB, NpH HEKOTOPbIX COUETAHHSX NpPH-
MEHEHHBIX TPaH3HCTOPOB, AJS YCTPaHEHHS CaMOBO30YyxKze-
HUSI MOXeT moTpe6oBaThCH MOAKJIOUEHHE MapajljieNbHO pe-
sucTopam R22, R25 xonaencaropoB emkocthio 500...5000 nd
(OIpUmauBalT CO CTOPOHBI NEYaTHHIX MPOBOXHHUKOB IJIATHI).
EMKocTp nmopbupaeMblX KOHIEHCAaTOPOB HOJXKHA OBITh MH-
HUMAaJbHOH, HO TAKOH, 4TOOB! NPH NOAKJIOUEHHH 1apaesb-
Ho pesuctopy RII pesucropa conportuBjennem 390 Owm
caMoBO30yXkJeHHe He BO3HHKaJMO. IJTOT JKOMOJHHTEJbHbIHA
pesuctop yseanuuBaer ray6uny obumesi OOC ma 10 gb.
Ontumanbupl nORGop eMKOCTeH HONOJHUTEJIbHBIX KOHIEH-
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caTopoB ofecrneyHBaeT HEKOTOPLIA 3amac yCTOAYMBOCTH pa-
6ot ycuauteasi, oxsauenHoro OOC. be3 rtakoro 3anaca
YCTORUHBOCTH He BCerja yaercs MOJHOCTbIO YCTPaHHTb ca-
MQBO30YK/€HHe YCHJIUTENs Ha YJAbTPa3BYKOBBHIX YacTOTax
B MOMEHTHI NMHKOB aMIJIMTYABl YCHJIHBaeMOro CHrHaJja, yTo
NPUBOJHT K 3aMeTHBLIM Ha CJyX HCKaXXeHHAM BHIXOLHOrO
CHrHaJa,

[TpoBepke Ha Ha/MHuMe 3amaca yCTOHYHBOCTH YKa3aHHBEIM
31echb cnoco6oM ciaenyeT NOABEPrHyTb BHOBb CMOHTHPOBAH-
HBfl ycHauTeJb M B TOM cJydae, KOrga noabop ROMNOJHH-
TeJbHHIX KOHAEHCATOPOB He NoTpeGoBaJICsl.

B 3akniouenue nop6opom pesucropa R24 cUMMeETpPHUPYIOT
OKOHEYHBIH Kackaj, AOOGHBAsCh MHHHMYMa YeTHHIX rapmo-
HHK Ha BBICHIMX 3BYKOBHIX YacTOTax NPH MaKCHMaJbHOH
BLIXOLHOH MOLIHOCTH HJIH, B KpalHeM cJyuae, NOOHBAIOTCSA
CHMMETPHUYHOI0 OrpaHHYEeHHsl CHIHaJa No H306paxKeHHIO Ha
9kpane ocuuanorpaca. [logbop conpoTUBAEHHS 3TOTO PE3H-
CTOpa OCYIIECTBJSIOT NyTeM INpUNaHBaHHA NapaJjiesbHO
€MY CcO CTQPOHBI MEeYaTHHX MPOBOXHHKOB JOMOJHHTENbHOrO
pesuctopa MJIT-0,25 HeabxopuMoro HOMHHAJA.

Hast onenku kosdbouuyenta rapMoHuk Ky HajlaXXeHHOro
ycuaurens Ovljla HCIOJNb30BaHa NPHCTaBKa K OCIHJJIOTpa-
¢y, npennoxennas B crathe M. AxyanunueBa «[Ipucraska
K ocuwjiorpady AJsl OLEHKH KauecTBa ycuiautejelts, ony6-
JHUKOBaHHON B :KkypHase «Pagmo», Ne 4 3a 1980 rox. [lo
METOLMKEe, H3JI0XKEeHHOH B cTaTbe, CHauala ONperesaJHCh
TaKk Ha3blBAeMble YacTHble KO3()GhHUHEHTH TapMOHHK Kp,
BbIpakalouiye OTHOLIEHHE aMNJHTYAbl KakoH-1u6o i-fi rap-
MOHHMKH BLIXOZHOTO CHrHaJla K aMIUIHTyAe NepPBOH rapmo-
HUKH B mnpouedtax. ITocse storo paccuuteiBajica o6LIuil
Ko3(DpHIHEHT rapMOHUK IO dopMmyJe

. o0
K=/ ¥ Kk

i=2
Jlasi BeleeHUs CHTHARa TOH HJH HHOH FapMOHHKH MeX-
Zy BBIXOAOM MPHCTaBKH M BxonoM Y ocuuaiorpaga BKJIO-
yaJjcss ogHo3BeHHbI LC-(hHJAbTP, HACTPOEHHHH HA YacCTOTY
HccaenyemMoil rapMmMoHHkH. Tak, HanpHmep, AJIsi CHrHaJja
gactorod 20 k[, mogaHHOrO Ha BXOX YCHJIUTENS, ONpexe-
JFI0T YacTHble K03 HUHEHTH Aaa 2, 3, 4 U 5-f TapMOHUK.
IIpenBapuTe/ibHO IPOH3BOAAT CHMMETPHPOBAHHE BHIXOXHOIQ
Kackaja ycHJHTens noabopoM pesHcTopa R24 mo MHHHMY-

My 4YacTHOTO KO3(¢HIHeHTa 2-H rapMOHHKH.
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YCHJUTEJIb MOIHOCTH C YAYYIIEHHBIM CIEKTPOM
FTAPMOHHK U BONMPOCHI OLLEHKH HEJIMHEAHBIX
UCKAXKEHHH

A. Jpakouos

CuuTaercs, YTO YCHJIHTEIH MOLIHOCTH 3BYKOBOH YacCTOTHI
Ha OHUMOJSIPHBIX TpaH3ucTOpax (MO CPaBHEHHIO C JaMIO-
BHMH HJH BHIIOJHEHHHIMM Ha TOJEBHIX TPaH3HCTOPAX)
06/1aa10T GoJiee LIMPOKHM CIEKTPOM rapmoHuk [1]. 970 BO
MHOTHX cJayyasix NeHCTBHTEJbHO TakK, OJHAKO CYIIEeCTBEHHO
TO, 4TO 3((PeKT «TPaH3HCTOPHOrO» 3BYUYAHHA Yy PasyIHUHBIX
ycuauTesiell 0JHOro Kjaacca IposiBasieTcsl lajieKo He OfuHa-
koBo [2]. OueBHAHO, CyIIECTBYIOT KaKHE-TO KOHCTPYKTHB-
Hble 0COOEHHOCTH, BJHAIOUINE Ha MORXOOHHIH 3¢ deKT, HO KaK
HX onpeaeauTs? Beap TpaauuuouHbH ko3 HUUEEHT rapmo-
HHK caM no cebe He jaeT MOJHOH HHOpMAaUuH 00 HCKaxKe-
HHIX annapaTypel 3BYKOBOH YacTOThl, @ CHNEKTPaJbHbIil
aHaJM3 HE BCEM JOCTYNEH, K TOMy :Ke B OOOHX cayuasx he
YUHTBIBAETCSl BJIHSIHHE CTPYKTYPbl MCKaXK€HHH Ha CJIyX0BOC
BOCHpHUSITHE. BBIXOA M3 Takoro noJloXKeHUs BCE-TaKH eCTh,
NPHYEM CJIOXKHOH M3MepuTesabHOHl amnmaparyphl AJs 3TOro
He noTpebyercs.

Uro6Gbl UCIPABHTL HEAOCTATKH NMPHHATHIX METOJOB OIEH-
KHM HeJHMHEeMHbIX HCKaXKe€HWH, MOXKHO, Hanmpumep, BMecTe CO
3HaueHHeM Kos¢¢uiHeHTa rapMOHUMK YKa3blBaTbh €ro ypo-
BeHb OTHOCHTEJbHO [OpOra CJBIIHMOCTH, H3MEpeHHbIH B
YCIOBHSIX HaHGOMbLIEH 3aMETHOCTH HCKaXKeHHH, NMPH 3TOM
BeJMYHHA MOPOroBoro Kosg¢uuxHeHta rapMoHuk Krp 6yaer
CAYXHTb YCJOBHOH XapakKTEDPHCTHKOH OCOGEHHOCTEHl CIEeKT-
pa rapMOHHK (pasymeercsi, B CTPOro OmpeAeseHHBIX yCJO-
BUAX H3MepeHuil). Ilaa 3TOi ke LEJH BO3MOXHO H IpI-
MeHeHHe cjeqyoLHX napaMeTpos.

IIpuBeneHHblit KO3 PUUHEHT rapMOHHUK:

V U+ (KU + . . . + (KU
K r.up = Ul —

rae K, — BecoBble k03¢ (pHUHEHTH, ONPeASsIOlIHe CTCHEHb
CJIyXOBOI BOCNMPHMMYHBOCTH n-fi FAaPMOHHKI OTHOCHTEJbHO
BTOPOH.

[IpuBenenHblil K03 dHIUEHT TapMOHHK [aBeH K03p¢u-
IIMEHTY BTOPOH TFapMOHHMKH, KOTODHIH MO 3aMETHOCTH AJIs
clyXa 3KBHBAJIEHTEH NAHHBIM HCJIHHEHHBIM HCKaXKeUHAM C
IIHPOKHM CIEKTPOM rapMOHHK.
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Hnrerpanabhuiii BecoBoii K03 HHMUHEHT, TO3BOASIOLKIT
CPaBHHBATh CNEKTPH rapMOHHK, paBeH
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rae K. — Kos(dGUUHEHT rapMOHHK.
24




VTT7 716096 | oL
F23 750 _
az6 1x1 Rt Ri7 025 ”LT'
VBT Vit 19 179064
‘IlfT/lM/‘ K1315r ﬁ’Jﬂ _@> ‘ .6)'%/2/2 x
K %%f 213 VT2t
RZ7. [, KT602 5,5 "A'-,j—'}'-’- IT8064
300 Raz ik | Bk | 4 8 005
R35 51K - Ry
s 20| (5 A5, | IS
R3T 1K TOMK| T w9 05
8 H=1- % 1pot,
k2 w3
Jo0 ¢ I3 811 o L
ns09s | | on TS
) 5 ) 17
291 \s VIZz 50 E] Jounx
1K RI5 [ KT8076 0az5 0
120 V18 4
KT6025 LB
VTl KTI04r

(g

VI3 0104

Vrzg KTioLr
V726 KT3150

Vrz7 KT3516
VYL [104

R56 [/]

10k

7|

VTZ KT31586

R7/ 560

-248

[Tpu u3MepeHHsX Ha MOpOre CJABILIEMOCTH O6yleM HMeTh
K, =K gan/K, .1, 2 nockonbKy Benuuuna K, , (mopor samer-
HOCTH BTOPOH FapMOHHKH) B HAHHBIX YCJOBHAX GyHeT no-
CTOSIHHOM, moJiyyaeM HPOCTYIO CBSI3b MEXJY MOKasaTeJsiMu
ocobennocTell cnekTpoB rapMouuk: KrnKun = K. Tlokasza-
Tesqbp Ky sBasercsa 6Godee OOIIHM, TaK KakK MOXKeT OBITb
H3MepeH NPH Pa3jIMYHOM YPOBHE HCKaXKeHHH.

3 3ak. 2667
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Hna npakTHYeCKOM OLEHKH yKa3aHHBIX MapaMeTpoB He-
o6xoauMo Ha ¢(oHe mepBOH TAapMOHHKH, HMEIOWIEH OMNTH-
MaJIbHEA YPOBeHb T'POMKOCTH, NMPOH3BECTH CONOCTaBJEeHHE
8By4yaHHs JAaHHOTO CHTHaJa FapMOHHK, CHUMaeMOro ¢ BHIXO-
Aa H3MepHTeNAd HeJHHEHHBIX HCKaXXeHHH, cO 3ByyaHHEM
BTOpOH rapMoHHKH. JloGHBLIMCH NPH 3TOM CYGBEKTHBHO
OJMHAKOBOH I'DOMKOCTH (3aMeTHOCTH) OGOHX CHrHaJOB Ny-
TEM PEryJHPOBKH HX YPOBHS, KOTOPHIH AJs OAHOTO H3 HHX
JOJIXeH ObiTh HOPMHPOBAHHBIM, ONPENE/AIOT HHTErPaJbHbIA
BecoBod KoapuuneHt Ky, paBHLI OTHOLIEHIIO AeHCTBYIO-
IUX HANpSIXKEHHH CHrHasJa BTOPOH rapMOHHKU K AallOMYy
CHrHAJly TapMOHHK. B 3THX yC/IOBHSIX HETPYAHO ONpeneHThb
H mnopor saMeTHocTH Hckaxenuil. [Ipuseaenuniit kospdu-
IHEHT rapMoHuK 6yner paBed Krmp = KuK:.

[Tpepnoxennass MeTOAHKa GblJa HCHOAL30BAHA B SKCIeE-
PHMEHTax ¢ YCHJAHTEJNSMM, NPH 3TOM YUHTHIBAJHCh TaKKe
OCOGEHHOCTH OCLHJJIOTPAMM CHTHAJOB TapMOHHK, B pe-
syJbTaTe OBIIH CAeNaHbl CAEAYIOLIHE BbIBOALL:

1. B ofaacTH BLICOKHX HOMEpOB FapMOHHK CNEKTpaJbHBi COCTaB
HCKa)XXEHHOrO CHrHajla YCHJIHTEN MOIIHOCTH, paGoTalolero B pexume
kaacca AB, ompenensieTcss B OCHOBHOM OCOGEHHOCTSIMH OTKPHBAHHS H
S3aKpHIBaHHS TPAH3HUCTOPOB OKOHEuHOro 6J0Ka, MPH 3TOM GoJjee pe3sKoMy
H3JIOMY JIHHHH Harpysku COOTBETCTBYeT H 6oJjiee UIHPOKHil CIIEKTP rapMo-
HHK BBIXOJHOTO CHTHaJa.

2. O6ecneuuTh CPaBHHTENbHO IJIABHOE MEPEKJIOYEHHE TPAH3HCTOPOB
MOXHO 3a CYeT BHOOpa HOCTaTOYHO GOJIBLIOTO TOKA IOKOSI BHIXOAHOTO
KaCKalla MPH YCJIOBHH CHU)KEHHSI YDOBHS 3aNmHpalOLIHX HANPSIKeHHH, meii-
CTBYIOLIHX Ha Nlepexojax 6a3a — 3MHTTep TPaH3HUCTOPOB.

3. HepocratouHo BbiCOKast 4aCTOTa Cpe3a HCXOXHOIO YCHJIHTeNS MpH-
BOJAHT K JONOJNHHTENLHOMY YBEJHYEHHIO NOJH BBICIIMX TapMOHHK, IO-
CKOJIBKY B Takom cJayyae raybuHa obmeit OOC, a 3HauuT, H CTeNeHb
ocnaGJieHHs] aMILTHTY bl TAPMOHHK CHHIKAeTCs 10 Mepe PoCTa HX HOMepa.

4. Pas6poc nmapamMeTpoB TPaH3HCTOPOB Ha HH3KHX 4acTOTaX OGHLIYHO
BJIHSIET HAa AMIJIHTYAY BTOPOH FapMOHHKH, a C MOBHILIEHHEM 4aCTOTH MHO-
roe 3aBHCHT OT CXeMHBIX 0COGeHHOCTel: 31eCh JJIs MAKCHMAaJAbHOTO HOBHI-
IIeHHs TPAaHHYHOM YaCTOTH KaXJOro Kackaja Lelecoo6pasHo BBOXHTD
ray6Gokue MectHnie OOC,

[IpuruHNHa/bHAA cXeMa NpejJaraeMoro yCHJIHTEJS, Mo-
CTPOGHHOTO C Yy4YeTOM BLISBJICHHBHIX Mep IO YJYYILICHHIO
CMeKTPa rapMoOHHK, npuBefeHa Ha puc. 1. K gonosuuress-
HBIM OCOOEHHOCTAM KOHCTPYKIHH MOXHO OTHECTH IIPHMeEHe-
HHE YJYYIUeHHOHR CHCTeMBbl T€PMOCTAGHIH3aIHNH, MO3BOJSIO-
el HCKNIOYHTD BJIHsAHHE TeMIepaTypel TPAH3HCTOPOR Npej-
BHIXOAHBIX KAacKafoB Ha TOK [OKOSl OKOHEYHOrOo KacKaja;
HajHude OoJee HajJeXHOH CHCTEMbl 3alHTHl OT TOKOBOII
neperpyskd BhIXOAa, paboTaiolieldl N0 NPHHUHUNY 3JEKTPOH-
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HOH GJIOKHDOBKH; KOHCTPYKIHSI OTJIHYaeTcA TaKKe BEICOKOf
JOCTYIHOCTBIO IJ151 MOBTOPEHHS.

Becp ycuautenb oxsaue o6umert OOC, ray6una Koro-
po#l nmo mocTosiHHOMY TOKy coctaBJasieT 58 1B, a no mepe-
MeHHOMY — 33 1B, Kpome TOro, B KaxKJOM OTAEJNbHOM y3se
cospana ray6okasa mecrtHas OOC, uro mossosimao crabi-
Jausnposats ray6uny ob6wefi OOC, a 3HAYHT, H NMOBBLICHTH
YCTOHYHBOCTb YCHJIKTENS! K BO3JIeHCTBHIO Pa3JHYHHX JecTa-
6HH3HpYIOMINX GaKTOPOB,

Texunuecxas XapakTepUCTHKA YCHJAUTENS

HomunanbHoe BXoaHoe Hanpsikenue, B , . . , ., . 0,775
Bxoanoe conporuBiaeHHe, KOM . . . . « . . . . 30
Brixognoe conpotusienne, MOM, ne Gomee . . . . . 10
HepaBnomepuocts AUX, 1B, B nuanasone wacror 0,02...

1000 xI'y, He Gontee . . . . . . s e e e e e +1
Bepxusas rpannudas uactoTa, kI, COOTBeTCTByWOUlas

Clajy MAakcHMaJbHO# BHXOZHON MoIIHOCTH Ha 3 ab,

He MeHce e e e e e e e e e e e e e e 500
MakcnmanbHas CKOpPOCTb HAapacTaHHS BLIXOAHOTO Ha-
npsKeHus, B/MKC, He MeHEE . « v v 4 4 4 4 . . 50

Yacrora cpesa, k'L, HCXOXHOrO yCHAHTENS . . . . . 30
Homunasbhas BhixogHad MolmHocTb, BT, Ha Harpyske
conporuBnenem 8 Om . . . . . . . . . . . . 20
Kosdduunent rapmonuk, %, a TakxKe ypoBeHb HeH-

HeAHBIX HCKaXKeHuH, 0B, OTHOCHTENBHO €ro nopora CJbl-

LIHMOCTH, IPH HOMHHaJbHON (i Ha 10 gD membieil) BH-

XOJHO! MOIIHOCTH, Ha yacroTe, i

20-.---.-.-..--..-....01004)_38

(0,002, —43)
63 [ ’ ® e s+ o s &+ & s+ e s & e s« s+ e e @ 0t004r —32
(0,002, —49)
1000 . . v 4 v v 4 e e e e e e e e e . . 0004, —45
: (0'0826 —60
10000 (8,8(1)3)
20000 . . . . . L L o L s e e e e e (0:012)

OTHocuTe/bHLI ypoBenb ¢ona u wyMma, ab,
B NoJoce 4actoT, Kl

0,02..1000 . . v . v v et e e e e e e e e —96
0,02.20 v v v v b e e e e e e e e e e e e —113

Mamepenne ko3dduunenTa rapMoHHK NPOBOAHJIOCH ABY-
Msl METONAaMH, NABIIMMH NPHMEPHO OJXHHAKOBHIE pe3yJbTa-
THl: NEPBbIH METOA OCHOBAH HA H3MEDPEHHH Pa3HOCTHOrO
Hanpsi:KeHus, A/ 4ero M3 BXOAHOTO BHIYHTAJA4Ch 44aCTb Bbl-
XOJHOrO HaNpsXKEHHS C NPHMEHEHHEM COOTBETCTBYIOILE
$a30B0# KOPPeKLHH; BTOPOHX MeTOJ — KOCBEHHHH, OCHOBaH-
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HHI Ha H3MepeHHH Ko3(h(HUHEHTa TapMOHHK HCXOILHOrO
YCHJAHTENS ¢ MNOCJAeAYIOIIMM JejeHHeM Ha KO3()QHIHEHT,
cooTBeTcTBYIOILuA ray6une obmwedt OOC. IMoporosuiii koad-
¢unHeHT rapMOHHK OLEHHBAJCS NapajljielbHO MO Mpexo-
JKeHHOH MeToauke (YCJOBHS H3MepDeHHH: cyMMapHEIA CHr-
Hall — Ugyx=U,+ Ur — npocayumuBaics Ha cTepeotenedo-
el «9X0O», TIC-101, npu 3TOM CHUrHaJ BLICIIHX rapMOHHUK
U, nepHoayuecku OTKJ/IOYAJICS H CHOBA BKJIOUAJCS — TaKHM
o6pa3oM Onpeaensicss [OPOr ero 3aMeTHOCTH Ha (OHe CH-
HycoupaasabHoro curHana U, cOOTBeTCTBYIOIErc nepBoOil
rapMoOHUKe; ONnTHMaJsabHOe HanpsxeHue U; nHa vactorax 20,
63 u 1000 I' cocraBuso coorBercrBenno 2,5, 1 u 0,3 B).

Npunuun pa6ornl. BxonHo# curHas ycH.IHBaeTcs npel-
yenaureaem (VTI—VT10), ornuunTe/ibHAad OCOGEHHOCThb
KOTOPOro — JBa BBIXOAHBIX TOKA, MO3BOJISIOLIHE TOCTHIHYTh
NOJHOCTHIO CHMMETPHYHOH pacKaukKH MOCJeLyIOMHUX KacKa-
JIOB, IPH 3TOM CyMMa MOJYJiedl BHIXOAHBIX TOKOB |/x vr |+
+ |Ik.vrio|, KoTopas B HaHHOH KOHCTPYKLMH aBTOMaTH-
yecKH perynaupyercs, OyAeT ompeiesnsiTb pPexHM Bcex Kac-
KaJ0B [0 NOCTOSIHHOMY TOKY. C Harpysok npeaycHJTeNs —
pe3ucTopoB R26 u R29 — majeHHs HanpsuKeHHA nepefaloT-
ca uepe3 sMutTepunle nosroputenn (VTI1l u VTI4) na
6asnl TPaH3UCTOPOB YCHJIHTEJSI HanpsiKeHHs OGOJbIINX
ammuutyn (VT15 m VTI16). Ycunenue toka ofecneyuBaer
BHIXOAHAsi Tpynma 3MHTTepHbIX moBToputeneii (VT17—
VT22) —3nech Jasi CyXEHHSl CeKTpa TapMOHMK BBIXOJ-
HOrO CHMTCHAaJjla yBEJHYEH TOK MOKOS BBIXOJHOrO Kackaja H
CHHJKEHB YPOBHH BXOMHBIX 3aMMPAIOIIHX HanpsiKenui, Bo3-
HHKAIOIIHX Ha mnepexosax 06a3a — 3MHTTEP TPaH3HCTOPOB
VT21, VT22 B npouecce YCHJIEHHS, 32 CUET yMeHbLICHH:A
CONPOTHBJIEHHA SMHTTepHBIX pe3ncTopoB R48 u 'R19. Oco-
6eHHOCTH IIPEABBIXOAHBIX KAacKajoB — YBeNHYEHHBIA TOK
MOKOS M TOBBILIEHHAss JHHEAHOCTb -— cnoco6CTBYIOT yayy-
LIEHHIO YCJOBHH pacKayKu BHIXOJHOIO Kackaja.

OueBHAHO, YTO J106asi U3 NPUHATHEIX MED IO YJAYULUENHIO
CNEKTPa rapMOHHK NMPHBOAMT K YXYMAIUIEHHIO TeMnepaTypHOH
cTa6UJBHOCTH TOKa MOKOS BHIXOAHOro Kackana. OpHako
npueMJieMbie pesysbTaThl BCe-TakH OblIH MOJydyeHb 6Jaro-
Japs NpPHMEHEHHIO YCOBEPLIEHCTBOBAHHOH CHCTEMBl TE€pMO-
cTabuau3aluyi, B KOTOPOH co3laHa TakxKe 6oJiee KecTKas
TepPMOKOMIIEHCalHs.

CucreMa TepMOoCTabmIH3alHH TO CBOEMY OCHOBHOMY
NpPUHUANY PaGoThl OTHOCHTCA K TPaAHLUMOHHBIM TEPMOKOM-
NEHCHPYIOILHM CHCTEMaM C HCIIOJb30BAHHEM JATYHKOB TEM-
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Puc. 2. TlepBHft BapHaHT CXeMBl TEPMOKOMIIEHCHPYIOILEro yaJja
Puc. 3. Bropoil BapHaHT CXeMh TepMOKOMIEHCHDYIOUIEro y3Jja
Puc. 4. Cxema ycrpoiicTBa MHAHKALHH

repatypbl, KOTOPEIMH B IaHHOM cJiyuae SIBJSIOTCA TepMo-
pesuctop RKI u Ttpausucrop V732, umepomue TenmnoBoi
KOHTAaKT C KOpNycaMH BBIXOAHHIX TpaH3HcTOpoB. Opnako
npeanaraeMas cHcTeMa HCKJI0YaeT BO3JEHCTBHE TemIepa-
TYpHl TPAH3HCTOPOB NMPEABBIXOAHBIX KACKaJ0OB Ha TOK NOKOS
OKOHEUYHOro Kackaja H, Kpome Toro, o6ecneynBaeT BHCOKYIO
cTablJILHOCTD PEXHMa II0 TMOCTOSIHHOMY TOKY BC€X Mpejbl-
NYUIMX KacKafoB, BKJOYas Jaxe 4YacTbh TPaH3HCTOPOB
npenycuaurens. Taxkue cBOHCTBA JOCTHFHYTH G6GJaaromaps
npumenennio gonosuuteabHoli nenn OOC no nmocroaHHOMY
TOKy. PerynupyeMblM nmapaMeTpoM 3jechb siBJsieTcs Hamps-
JXeHHe MexAy 6asaMH BHIXOAHBIX TPaH3HCTOPOB; 3TO Ha-
npsixeHue mnpeobpasyercd B TOK TePMOKOMNEHCHPYIOIIHM
y3J0M, BHIIOJIHEHHBIM Ha TpaH3HcTope VT32, TOK KOJJIEeKTO-
pa KOTOpOro 3aTeM HHBepTHpyeTcs Tpan3HcTopom VT3l
H nepepaercs B Lenb 6a3bl Tpausucropa VT6 mpenycuiu-
TeJisi, TOCTPOEHHOr0 TaK, YTO OT BEJHYHHB! YNPaBJSIOLIErO
curHana Ha 6ase OTMEYEHHOrO TPAH3HCTOPA 3aBHCHT CYM-
MapHbIl TOK, CHAMaeMblif ¢ BEIXOLOB IPENYCHJHTENS, a I0-
CKOJIbKY OT JaHHOH CYMMBI TOKOB 3aBHCHT peXHM Bcex
nocJeayoUuX KackaioB, To o6pa3yeTcl 3aMKHyTasl CHCTe-
Ma aBTOMAaTHYeCKOro peryJanposanus. Benuunna peryaupye-
MOrO HAaNpsXKeHHus, a 3HAYHT, H TOK MOKOS OKOHEYHOro Kac-
Kaja, omnpefenseTcsi B OCHOBHOM MapaMeTpaMH TE€PMOKOM-
NEeHCHPYIOIETro y3Ja: CONPOTHBJIEHHSAMH pesHcTopoB RKI,
R68—R70 wu nanpsxenHem G6as3a — 3MHTTEpP TPaH3HCTO-
pa VT32.

TepMokoMneHCHPYOMUA y3eJ MOMXKHO BHIMOJHHTHL H MO
ApYyroil cxeme: BO3MOXHble BAPHAHTbl NPHBEJEHB Ha pHC. 2
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H pHC. 3, MpH 3TOM KOHKPETHHIE CXeMBI BXOAHBIX HesHTesefl
nHanpsxenus (RI—R5), npemgHasHaueHHbIX [J51 YCTaHOBKH
TOKa MNOKOSl, OYAYT 3aBHCETb OT MAaTEePHaJIOB MOJYNPOBOA-
nukoB VT21, VT22 (cm. puc. 1) u VTI, VT2, VDI (cm.
pHuc. 2 u puc. 3). HauGosee npeAnouTHTENbHO HMETh BXOA-
HOe HampsiXKeHHe NaHHHIX Y3JIOB HHXE peryJjHpyeMoro —
B 3TOM cJiyyae MNPHMEHSIIOTCA TOJLKO pe3HcTOphl, H306pa-
JKEeHHble CIVIOIIHBIMH JIMHHSIMH, a B NPOTHBHOM cJjyuae
BBOAATCH elle H Pe3HCTOPH, u306parxKeHHBle LWITPUXOBHIMH
auausimu. Jatuukn temnepatypsl — VT1 n VT2 naun VDI
H VT] — ycranaB/JuBaIOTCS Ha KOPNycaX BBIXOAHBIX TPaH-
SHCTODOB.

Henocratok paHHOHA cHCTeMBl TepMOCTAOUIH3ALHH —
3HAuMTeJbHOE YBEJHYEHHUEe TOKA MOKOS TPH Neperpyske ycu-
JIUTENsT BXOAHBIM CHTHaJoM. [eso B ToM, YyTO B Heperpy-
30UHOM peXHMe TMOCTOSIHHOE HampsiXKeHnHe Mexay 6asaMu
BHIXOJIIILIX TPAH3HCTOPOB PE3KO YMEHbIUAETCs, a MOCKOJLKY
paGoTa CHCTeMbl OCHOBAHAa Ha BOCCTAHOBJIEHHH 3aJaHHOH
BEJIMYHHBI PEryJHPYEMOro HampsiXKeHHsl, TO B TeueHHe mepe-
IPY30YHBIX HHTEPBAJIOB BPEMEHH DEXHM YCHJHTeNs Gyaer
CMeIIaTbCsl B CTOPOHY YBEJHUEHHSI TOKa MOKOS, 4To 6e3
NPHHATHA JONOJHHTEJbHBIX 3allHTHBEIX Mep NpHBEAET K
neperpeBy BBIXOAHBIX TPAH3HCTOPOB.

HckmiounTs BO3MOXKHOCTD HEOMPAHUYEHHOTO HAPACTAHHSA
TOKa M0KOSl B MEPErpy3soyHOM pexuMe ynajoch Gjaarogaps
BBEJEHHIO clenHadbHOH cucTeMmb! 3amuTl (VI23—VT26),
KOTOpasi B TeueHHe MNeperpy3ouHblX HHTEPBAaJOB BpEMEHH
BolpaGaTbiBaeT TOK [k yra4, HCIONB3yeMbIl IJ151 3aKPLIBAHHS
TpaHusucropa VT3l, npu sToM TOK MNOKOS OYAET yMeHb-
maTthcs, HO He MTHOBEHHO, a 10 Mepe Pa3psiiKH KOHAeHca-
TopoB C4 u C6. [loctaToyHas HHEPUUOHHOCTb CHCTEMH CTa-
6HIH3aUMH peXHMa croco6CTBYeT TOMY, UTO TOK MOKOS
NPaKTHYECKH He CHHXKaeTcs B cjyuyae He3HAYHTE/bHOH Ie-
PErpy3KH NPH YCHJEHHH CHIHaJa 3BYKOBOH 4YaCTOTHI, I10-
CKOJIbKY HHKOBbl€ aMIIUTYAbl TAKOI'O CHTHAJa, KaK NpaBH-
JI0, BeCbMa KpaTkoBpeMeHHBl. Ho B To ke BpeMs oTMeueHHast
HMHEPLHOHHOCTh fIBJASIETCS NpeHe6peXHMO MaJjofl B cpaBHe-
HHH ¢ HHEPUHOHHOCThIO TEMJIOBHIX LElNel.

CucTeMa 3alUUTH YCHJIUTENAS OT TOKOBOM I[eperpysku
poixona (VT27—VT30) noctpoeHa Tak, UTO NMpexie Bcero
OorpaHHYHBaeT BHIXOAHOH TOK 6siarofiapsi TOMY, YTO OTKPH-
Baloluyecss NpH Ieperpyske TpaHaucropnl V727 u VT28
IYHTHPYIOT BHXOXHBIE TOKH NPEAYCHJAHTEJs, NPHYEM MIYH-
THPOBaHHE IIPOHCXOAMUT uepe3 mepexoan 6a3a — 3MHUTTEP
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TpansucropoB V725 u VT26, nosToMy ORHOBPEMEHHO Ha-
yyHaeT paGoTaTh H PACCMOTPEHHAasl BHIIE CHCTEMa 3aLIUTHI
OT TeperpyskH MO NMOCTOSHHOMY TOKY. ¥Y3eJ 3JEeKTPOHROIl
6ackupoBkn (VT29 u VT30) cpabaTHiBaeT B 3aBHCHMOCTH
OT [POAOJKHTENLHOCTH NePerpysKu, B pe3yJbTaTe OKOHE:-
HBll 6JIOK TPaH3HCTOPOB NEPEXOJUT B YCTOHYHBOE 3aKpHITOR
COCTOZHHE, @ NPELYCHIUTCNDb IEPEBOAUTCA Ha PEXHUM MaJjHIX
BLIXOLHBIX TOKOB. [loc/ie ycTpaHeHHS! NPHYHHBI MepPerpysxH
U1 NPHBEJEHHA YCHJHTeNs B pabouee COCTOsHHE Heo6Xo-
IHUMO BHIKJIOYHTb H CHOBa BKJIOYHTb IHTaHue. Bpems
cpabaTbiBaHHsl GJOKHDPOBKH ONpenessieTcsl eMKOCTAMM Io-
MeX03alHTHBIX KoHaeHcaTopoB CI3 u Ci4 u cocrasaser
1,5 mMc; Tok cpaGaTeiBaHus 0KoJ0 3,5 A.

[Tpn xenarMH MOXHO BBECTH HHIHKALNIO NePerpyskil.
Ilpowe Bcero njs 3TOH HeH NPHMEHHTb CBETOLHOJ, Ha-
npumep AJi102B, koTophiii B COOTBETCTBYIOLIEH MONSPHOCTH
BKJIIOYAeTCS MOCTe0BaTeIbHO ¢ pe3uctopoM R63 nan R64.
OnHako 6oJee HajeXHbli BapHaHT — BHINOJHHTb YCTPOIi-
CTBO HHAHKALHHW IO CXeMme, NMPHBEIEHHOH Ha pHc. 4; pe3H-
cTop R4 moa6upaeTrcss B 3aBHCHMOCTH OT THNa HHAMKAaTOpa
HLI, xoTopsiM MoXKeT GBITh KaK CBETOZHOM, TaK M CHTHAJb-
Has Jamna.

Kak yxe ormeuanoch, YCHJAHTeNb 00JajaeT MNOBHILIEH-
HOIl ycroMuuBOCTbI0. KOHKDETHO 3TO MOATBEpIKAAETCH cJle-
NYIOUHM.

Kosdduurent nepenayn Hanpsi:KeHHst HCXOXHOTO YCHJIH-
Teasi Kun B C/yyae MPUMEHEHHS HAealIbEbIX TPaH3HCTOPOB,
uMeromux Ko3pdHLUHeHT nepesauu TOKa B cxeMe ¢ o6Lieii
6asofi, paBuhl a=1, 6yner onpeaensitbcsd, Kak BHAHO H3
CXEMBbl, TOJILKO CONPOTHBJEHHAMH DPE3HCTOPOB 3MHTTEPHBIX
H KOJIJIEKTODHBIX uened nuddepeHunasbHOro Kackaga H
YCHIHTES] HANPS)KEHHS GOJBIINX aMIJIHTYI:

Koy = R7 4 RI3  R3561R37 __ 6200 4- 6200 5100 || 5100 _
B "RIO4+ RI2 R34|[R35 ~ 240 -+ 240 120120 —
= 1098 (60,8 1B).

IMpaktHuecku#t Kupn = 790 (58 nB), uro Bcero aumb Ha
2,8 n1b menblue npeaeabHOro. 3amac yCTOHYHBOCTH YCHJIM-
Teqas no ray6une ob6ueli OOC — ne menee 8 gb, HO mo-
cKONbKY Ky n, @ 3HAuuT, u ray6una ob6meit OOC, He MoxKeT
Bo3pactH 6osee uem Ha 2,8 ab, To ycrofiunBOCTh NpPH MIOGH X
H3MeHeHHsAX o 6yneT rapaHTHPOBAaHHOH.

YcTofiuMBOCTb K BO3JAHCTBHIO AONONHHTENBHOTO (a30B0-
rO CIBHra XapakTepH3yeT TAaKOH 3KCNEePHMEHT: KOJJEKTOp-
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HEle HarpyskH BHIXOLHBIX KAaCKaJOB NpPEAYCHIHTeNs IIyH-
THPOBAaJICh KOHAEHCATOPAMH Pa3JHYHOIl €MKOCTH, 4TO NO-
3BOJISIIO HCKYCCTBEHHO PETyJHMpOBaTh 4acTory cpe3a f, B
BeCbMa IUHPOKHUX IpejesiaX; Kak oKasajoch, caMoBo30yxKae-
HHEe He BO3HHKAJO Jaxe B TOM cjayuae, eclH fp Gblia MeHee
30 k', a sTOMy 3HayeHHIO, KCTAaTH, PaBHA yacToTa cpesa [
nepBoOro Kackazna.

PaccMoTpenHble mpuMephl OTHOCATCSI K BONPOCY YCTOH-
YHBOCTH, CBs3aHHOMY ¢ npumeHeHuem obweit OOC, HO
OYeBHAHO, YTO a6COJMIOTHAST YCTOHYHBOCTH B JAHHOM OTHO-
IUEHHH HEe MOXeT TrapaHTHPOBaTh YCTOHYUBOCTH BOOGIUE,
NOCKOJIbKY CYLIECTBYIOT JOBOJIBHO CJIOXKHBI€ BHJB! N1apas3HT-
HbIX 00paTHBIX CBfA3€H, a KpOMe TOro, NpH paboTe Ha KOMII-
JIEKCHYIO Harpy3ky, a TakKie NpH HaJHYHH KOMIJIEKCHOTrO
CONMPOTHBJIEIHA BO BXOAHOH LeMH MOXET BO36YXIATbCH
Jo60oll ycuaHTe b, B TOM 4YHCJE H He OXBauyeHHHIH obuiefl
OOC. 2t dekTHBHBIMH CpPeACTBAMH 3aUIUTHl OT CaMOBO3-
6yx/JeHHs B TaKHX CAydyasx MOryT OHITb TakHe, Kak BBeje-
HHe 3aIIHTHBIX DE3HCTOPOB B HenH 6a3 TPaH3HCTOPOB, a
TaKxe [MpPHMeHeHHe IIYHTHPYIOUIHX HAarpy3okK, 06/1ajaiolHux
JIOCTAaTOYHO MAaJIbIM aKTHBHBIM CONPOTHBJIEHHEM B OCHOBHOM
Ha BHICOKHX YacToTax.

KoHcTpykuus M jeTanu. Beixoanble TpaH3HCTOPH ycra-
HOBJIEHBl HA CTaHAApPTHHIX IITHIPeBBIX pajgnatopax P115X
%X 55, a pJs TPaH3HCTOPOB NMPeABBIXOJHOTO KacKaja H3ro-
TOBJIeHB pebpuCTble pagHaTOPbl MJOLIAJbI0 MNOBEPXHOCTH
no 70 cm2.

C uenplo yJayulHeHHS AHHAMHYECKHX XapaKTEPHCTHK
CHCTEMH TepMOCTabUJIH3aNUN NATYHUKH TeMMepaTypH 3a-
KpemJieHbl He Ha pPajaHaTopax, a HeNocpeACTBEHHO HAa Kop-
nycax BBIXOJAHHIX Tpansuctopos: VT32 — na kopnyce VT21,
a RK1—na xopnyce VT22; nnsa 3JeKTpHUECKON H30JSLHH
JaTYHKOB HCIIONb30BaHHl CJOASHBIE MNPOKJAAAKH TOJIIHHOIM
40 MKM, OpH 3TOM npHMeHeHa Takxke cMaska LIMATHM-201.

Tunsl pe3ucTOpoB H KOHAEHCATOPOB HEKPHTHYHLI (pesH-
ctopsl R47 u R50 coctapjieHbl H3 yeTbipeX OJHOOMHBIX pe-
SHCTOPOB, BKJIIOUEHHBIX NapaJJenbHO). Bo3aMoxHocTH pus
saMeHbl TPaH3UCTOPOB BeCbMa MIHPOKHE — JOCTAaTOYHO CKa-
8aTh, YTO AJIA NPAKTHYECKOH MPOBEPKH YCTOHYHBOCTH OT-
JleJIbHBle TPAH3HCTOPH 3aMEHSJIUCh OYeHb HH3KOYaCTOTHHI-
mH, HanpuMep BMecto 1T806A, 1T906A nu KT315 npumens-
aucbk coorserctBenno IT210A, T1217 u MII37A, a Bmecto
16095, KT104I' 1 KT3515 — MII25A, Ho u B sToM cayyae
KauyecTEO pPaGoOTH YCHJHTENAS OCTaBaJOCh AOCTATOYHO Bbl-

32



cokuM. IIpu HeKOTOpHIX 3aMeHax B KacKajaX OKOHEWHOMH
rpynnbl MOXET MNOHaJOGHTbCA KOPPEKUHS TOKOB MOKOS
IPEeABLIXOAHLIX KACKAJ0B, NIOCKOJbKY CHJH 3THX TOKOB CBS-
3aHbl C MaTePHaJOM MNOJYNPOBOAHHKA TPaH3HCTOPOB, IO
3TOf Xe NPHYHMHE CcJeNyeT NPOH3BOAHTL COOTBETCTBYIOLIYIO
KOPPEKTHPOBKY HOMHHAJIOB Pe3UCTOPOB REa.

ITuraercst ycHINTeNb OT CTAGHIH3HPOBAHHCTO ABYMOJISAP-
HOT'0 MCTOYHHKA.

HanaxuBaHHue ycuiutens B cjlyyae NPUMEHEHHS
VKa3aHHBIX HAa cXeMe TPaH3HCTOPOB CBOJHUTCS K MOACTPOMiKe
OCHOBHBIX PEXHMOB IO NOCTOSTHHOMY TOKY: peaucropoM R2
YCTaHABJAHBAETCS HYJE€BOe BLIXOAHOE HaNpsKeHHe, a pesH-
cTopoM R68 — TOK MOKOST BBIXOAHOrO KacKaja, paBHBIH
200 MA. Ilpn HeoGXOAHMOCTH PEryNHPYIOT TEMIEPATYPHYIO
4yBCTBHTEJILHOCTb CHCTEMbl TEPMOCTAGUIHALHU IYTEM NOJ-
Gopa pesucropa R70.

IlonoaxunTenbHble NaHHBIE O DPEXHMAax YCHAHTENs MO
NOCTOSAHHOMY TOKY B OTCYTCTBHE YCHJHBAaeMOro CKTHaJla
clenywolye:

URl7=UR22=4 B (RII), UR16=2 B (R[8), UR,?4=
=Ugpss=1,2 B (R38); Ir4y=8 MA (R41); lp4s=45 MA
(R44); Ir7i=1 MA (R71) — B cko6KaX yKa3aHbl PE3HCTOPHI,
KOTOPHIMH YCTaHABJHBAJCS MAAHHBIH PEXHM; OTKJIOHEHHS
PeXKHMOB OT YKa3aHHHX B npenesnax =20 Y% M0XHO cuHTATh
LOTYCTHMBIMH.

Howmunassl s/eMeHTOB Len# KOPPEKLHMH 10 3anasjihiBa-
uuio (R9 n C2) nopo6pansl no Hauayyued ¢popme GppoHTOB
BEIXOAHBIX HMMYJbcOB (Ha BXOJ MOAABAaJHCh NPSIMOYIOJb-
Hble HMIYJIbCHI C AJTHTENbHOCTLIO PpoHTOB He Goaee 100 He).

Uro Xe Aaso NpHMEHEHHE Mep MO YJYYLIEHHIO CeKTpa
rapMOHHK H KaKHe pe3yJbTaThl MOTyT OHITh B APYTHX YCH-
autesnsx? OTBeTHl Ha 3TH BONPOCH COAEPKATCS B TabJauuax,
rae JaHel KaK OCHOBHBIE, TaK H BTOPOCTENEHHHE MapaMeTphl
HeJHHelHbIX HCKaJKeHHH B 3aBHCHMOCTH OT TOKa MOKOSl BHI-
XONHOr0 Kackafia [y, BbIXOLHON MOMHOCTH Ppyx (Ha Ry=
=8 OM), YyPOBHA HCKaXeHHH, a TaKXKe CXeMHOrO pelIeHHs
OKOHeYHoro 6JoKa (H3MepeHHsl NPOU3BOAMJHCH HA 4aCTOTE
1 k['y npu otkaouenHol o6meft OOC). B taba. 1 (puc. 5)
npHBefeHb Pe3yJbTaThl H3MepeHH{l B HCXONHOM YCHJIHTENE
(cm. pHc. 1), a B Taba. 2 — ¢ OKOHEYHBIM GJIOKOM 5MHTTEp-
HBIX MOBTOPHTEJEH, BLIMOJIHEHHBIM MO TPaAHIUOHHON CXeMe
(puc. 6).

Beanunna Ky onpefensnach AJsl ABYX CJy4aeB: IpH
CHTHAJIe BLICIIMX TapMOHHK ycuuauTesas Ha 6 H 20 B BHmIE
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Tadnuta Tadnuya 2
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Puc. 5. Tabauunl pe3ynbTaToOB H3MepeHHit

K V15 (k) V4 = k8 025
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Puc. 6. Cxema okoneusoro kackapga (VI7—KTS808A)
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Puc. 7. Bausune Hanpsxenus Uy Ha Kosdodumuent Ki

nopora CJAHIIMMOCTH Ha ¢(oHe mepBofl TapMOHHKH, HMeIo-
el ONTHMaJbHHH YPOBEHb TPOMKOCTH (BO BTOPOM ciayqae
pe3yJbTaTH HM3MEepeHHH yKa3aHH B CKoGKax). [Ipexcras-
Jeune o BausuuH U; Ha Ky nmawor puc. 7 u puc. 8, rae
3aBUCHMOCTH I, 2 H 3 CHATHI COOTBETCTBEHHO NPH [5=20 MA
H Ppux=18 Bt (1aba 2); In=20 MA u Ppy=1_8 Br
(taba. 2); In=200 MA # Ppux=20 Bt (taba. 1).

M3 ta6aun Xopoumo BHAHO, YTO MPENJIOKEHHHA BapHAHT
BBIXOAHOTO 6noKa mpu [;=200 MA uMeeT HauayumHe mno-
KaszaTeJu CrnekTpa rapMoHuk Ky, a ocHOBHOIl Kputepuii He-
JIHHEAHBIX HMCKaXEHUH — NpUBENeHHBI KO3((HUHEHT rap-
MOHHK — 3z1ech B 3,2...3,4 u 12...18 pas HHXKe COOTBeTCTBEH-
HO NpH HOMHHAaJbHOK H Ha 10 1B menbwell BuIXOAHOH MoOII-
HOCTH MO CPaBHEHHIO C TPAAMIHOHHEIM BBIXOAHHIM GJOKOM
NpH TOM Xe TOKe mokosd. KcTaTH, ¢ TOYKH 3PEeHHS 3KOHO-
MHYHOCTH BHIGPaHHBI TOK MNOKOSL He SBJSETCH CJHIIKOM
GOJIbIINM, NOCKOJABKY cornacHo [3] B naHHOM ciayuae go-
mycTHMO BHIGpaTh I =350 MA.

PaccmoTpenHbIfi  cnoco6 COMOCTABJIEHHSI PE3yJabTaTOB
SIBJISIETCS YCJOBHBIM, TaK KakK B JeHCTBHTENLHOCTH YPOBEHb
HeJIMHEAHBIX HCKa)KeHHi B OJHHX CJydyasix JexKdT BHIIe,
a B ADYrHX — HHXE fI0pOra CJHIIHMOCTH, HO TaKOH NOX-
X0/ HeOGXOAHM ISl BBISIBAEHHs OCOGEHHOCTEH CHEeKTPOB.

B cBs3H c BONpPOCOM, MOAHATHIM B cTaThe [4], 3aMeTuM,
4TO AOMYCTHMHIH KO3(DHIUEHT TapMOHHK NDPEAJOXKEHHOro
YCUAHTeNIA, KaK CjaellyeT H3 TeXHHYeCKHX XapaKTePHCTHK,
CHJIbHO 33aBHCHT OT BHIXOJHOH MOIMHOCTH H YaCTOTH H Ha-
xopatrca B npepenax 0,16..2 %. Huxunit gonyeTHMuidl npe-
Ael JAAS  TPAAMUHOHHBIX TPAaH3HCTOPHHX KOHCTPYKUHH,
HMelouX 60Jiee MIHPOKHI CNEKTP rapMOHHK, AOJNKEH GhiTh,
No-BHAMMOMY, B HECKOJbKO pa3 MeHbwe, Kpome Toro,
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CTeAYeT YYHTHIBATb M BO3MOXKHOCTb NOSIBJIEHHS B YCHJIHTE-
JIX KaKHX-JTHOO CNOXHHIX HNe(deKTOB, yCTpaHEeHHEe KOTOPhIX,
Kak caenyer u3 [5],— 3agaua uenpocras. UTo MOXKHO OXH-
JAaTb 34ech B npUHNHNe? JonoJsHUTENbHEIE SKCIIEPHMEHTHI N0
BHISIBJICHHIO MpejebHO MaJod BenunuuHsl Kr, Haxopsuefics
Ha 1opore CJBIIIHMOCTH, JaJH TaKoH pe3yJabTaT: ecau ¢op-
Ma HanpsXeHHs FapMOHHK COOTBETCTBYET HMMOYJbCaM KpaT-
KON npsMoyro/sbHOR ¢opMH co cKBaxHocTbio ¢=180...400,
TO noporoBuli Ko3d¢HuMeHT rapMoHHK Ha uactote 50 Iig
oxasniBaeTcs paBHEIM 0,002 %, npuueM To e 3HayeHHe AJs
Bropoil rapmoHukH coctaBuao 0,8 %; orcioaa noayuaem u
npejesbHYI0 BEeJHYHHY HHTErpaJjbHOrO BecoBoro koaddu-
puenta K;;=400.

Takum o6pa3oM, BO3HHKHOBEHHE TAKOrO MOHATHS, Kak
«TPaH3HCTOPHOE» 3ByuaHHe, O6'bACHsETCS, BO-NIEPBHIX, Kpaki-
HUM HECOBEPLIEHCTBOM OLEHKH HeJHHEHHHIX HCKaxKeHHH,
a BO-BTODHIX, TPYAHOCTAMH TeMNepaTypHoid crabusn3a-
LHH pexHMa TPAH3HCTOPOB, NPH 3TOM, KaK NpPaBHJO, CXeM-
Hble DelleHHs, HaNpaBJeHHble Ha NMOBHILIEHHE TeMIcpaTyp-
HOH CTaGHJIBHOCTH, NPHBOAAT K PACIIMPEHHIO CTMEKTpPa rap-
MOHHK HCKaXXEHHOTO CHTHa/ja H Hao60pOT, HaNpHUMep, AJx
cXeMbl pPHC. 6 MOXHO NMOJYYHTb MPHMEPHO Te JXe pe3yJbTa-~
Thl, KOTOpHle YKasaHbl B Tal6a. 1, BCero JHIIb CHH3UB
CONPOTHUBJIEHHE SMHUTTEPHBIX pe3uctopoB R9 W RI0 nou
00; OM, HO 3TO mNpHBEAeT K CYLIECTBEHHOMY YXyMILUEHHIO
cTa6UJILHOCTH TOKa IIOKOf, KoJe6GaHHS KOTOPOTO MOTyT,
B CBOIO Ouepefb, He TOJbKO PacCIIHPSITh CNEKTP FapMOIHHK,
HO H JOCTHraThb OMNACHHIX 3HAYEHHH JAJMA TPaH3HUCTOPOB.
B nmnpexnoxeHHOR cuHcTeMe TepMOCTaGUIAH3ALHH XOTH H
YMeHbIIEHO YHCJIO AecTaOHAH3HPYIOWIHX (DAKTOPOB, HO BO-
npoc O CTaGHJIbLHOCTH TOKA MOKOS BO BPEMsl MEPEeXONHbIX
TEMJIOBBIX MPOLECCOB H 3J1eCh OCTAaeTCs OTKPHITEIM. Bnipouewm,
CKa3aHHOE B MaJIO¥ CTeNeHH OTHOCHTCS K JaHHOH KOHCTDYK-
IHH — 31ecb pa6oTa TPAaH3HCTOPOB He CBSi3aHa CO 3HAYH-
TeJIbHEIMH KOJIe6aHMAMH TeMNepaTyphl MOJNYNPOBOLHHKOBOI
CTPYKTYpPbl,— HO NPH IlepecyeTe YCHJIHTE/S Ha 3HAYHTENb-
HO GO/bLIIYI0 BBIXOAHYIO MOUIHOCTb OTMEUeHHHBIH Bompoc
cJenyeT UMeTb B BHAY.

Jo6urbcsa a6CcoIOTHOR HaXeXKHOCTH PaGoTH aHAJOTHY-
HBIX CHCTEM TepMOCTaOH/JIM3alMH BO3MOXKHO, HANpHMep, 3a
CYeT MNPHMEHEHHS BCTPOEHHBIX B BBLIXOAHEIE TPAH3HUCTOPHI
NaTYHKOB TEMIIEPATyphl, OAHAKO GoJiee NMPHEMJEMHEIM pelle-
HHEM B OKOHEYHOM KacCKaje MOKa OCTaeTCH CUHTalb yBeJn-
YeHHe COMPOTHBJIEHHA SMHUTTEPHBIX PE3HCTOPOB H BLIGOP
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CPaBHHTENbHO HEGOJIBILIOTO TOKA MOKOS, MOCKOJBKY MaJIhil
ypoBellb HeNNHEHHBX MCKaXeHul, maxoAsuufica 3a mopo-
rOM CJILIIIHMOCTH, H MPH LWIHPOKOM CIEKTPe rapMOHHK BIOJ-
He ofecrmeynBaeTcss TaKHMH METONaMH, KaK ONTHMH3alud
ray6unsl OOC. IlpumeHeHHe Mep MO CYKEHHIO CHEKTpa
rapMoHHK GyJeT, BHAHMO, ONPaBIAHHEIM B H3MEPHTEJNbHBIX
YCUJIUTENAX,
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HH®POBASA TEXHUKA

ILHHPOBON 3KCNMO3HMETP,
A. Anydpuen

KauectBo ¢oTOOTNEUAaTKOB 3aBHCHT OT 3KCMNO3HLHH, TO
ecThb OT OCBelileHHOCTH ()OTO3MYJIbCHH B TeYyeHHe BPEMEHH
BbIAEPKKH. [IpaBH/IBHO ONpenesHTb H BOCHPOH3BECTH BhI-
AePXKy npu ¢doroneyaTH, oco6eHHO IBETHOH,— He Npocras
3ajaua. Bhimyckaemble B HacTosillee BpeMSI MpPOMBIIIJIEH-
HOCTbIO (hOTOIKCMOHOMeTPH, Hanpumep <«®Portoun-1m», mno-
3BOJISIIOT PELIHTb YacCTb 3TOH 3aJauH, T. €. ONPeLeJNHTb Bpe-
MS BBUIEPIKKH AJSI KaXAOro HeraTuBa B mpejenax oT 1 po
100 ¢. OnHako ass BOCIPOH3BeCHHS BLIAEPKKH (POTOMIO6OH-
TEJH YacTO HCIOJb3YIOT peJe BPeMeHH, OCHOBAaHHBIE Ha
aHajJoroBoM wmeroAe ¢OPMHDOBAHHS MJHTENbHOCTEH BHI-
JepKek, Kak Haubojiee pacnpocTPaHeHHble H IUHPOKO BhI-
nyckaeMmble NPOMBILIIEHHOCTbIO. DTH pesie BPEMEHH COHep-
aT BpeMs3ajalollie Pe3HcTOPhl H KOHAEHCATOPHI, OT YHCaAa
KOTOPbIX B OCHOBHOM 3aBHCHT CTa6HJILHOCTb PaGOTH NpH-
6opoB. Takue HeJOCTaTKH aHaJOroBhlXx (hoTopese, Kak 3a-
BHCHMOCTb AJIHTEJIBHOCTH BBIIEPKKH OT CTaGUILHOCTH MH-
TalOIero HaNpAXeHHs, TeMepaTyphl, KauecTBa BpeMs3a-
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Pnc. 1. Cxema skcnosumerpa

JAIOIUUX Lenell, BpeMeHH MeXAy NBYMs IOCJAeA0BATEbHE-
MH BBIAEPXKKAMH, a TakXe YXyJAIUIeHHe CTaOHJIbHOCTH Bhl-
JEPKKH NPH yBeJHYEHUH ee AJHTeJbHOCTH Y4acTO NMPHBOASAT
K omub6KaM B 3KCNO3MUHH H YXYAIUEHHI0O KauyecTBa ¢oTo-
OTHEeYaTKOB.

[Mpennaraembift nHppoBoit (HOTOIKCNOSHMETP, NPHHUHMI
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paboTHl KOTOPOTO OCHOBAH HA JEJNEHHH YacTOTH 3aJaloLlero
refeparopa, cBoOOAeH OT YKa3aHHBIX HegocTaTKoB. [lo-
CKOJIbKY (GOpPMHpOBaHHEe BHIAEPXKEK OCYLIeCTBJseTcss Hub-
poBEIM MeToJOM, npubop o064ajaeT CyLeCTBEHHBIMH Mpe-
MMYILeCTBAMH B HaJIa)XHBaHHH H NOBTOPSIEMOCTH NPH OTHO-
CHTEJbHOH INPOCTOTE H BHICOKOH CTeneHH CTaGHAbHOCTH
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INOBTOpPEHHHA YCTAHOBJEHHOH BEIAEPKKH, UYTO OCOOEHHO
BaXHO MpPH THPaxHupoBaHHH ¢oTooTneyaTkoB, K ero no-
CTOHHCTBAM MOXKHO TaKXe OTHeCTH OTCYTCTBHE 3JIeKTpoMar-
HHTHBIX peJjieé H HCNOJb30BaHHE B KayecTBe 3JIEMEHTOB,
BKJIIOYAIOLHX H BBIKJIOYAOWNX JaMnbl yBeauuurenss H ¢o-
Hapd, CHMHCTOPOB. JTO JaJl0 BO3MOXHOCTb TOJHOCTHIO
pasBsi3aTh OT HaNpSXKEHHs NHTawoled 3JeKTPOCeTH Bce
Oprasbl ynpaBJ€HHsl, BBIBOJHMble Ha TepefHIoOl NaHe/b
npubopa, yTo OYEHb BAXKHO C TOYKM 3DEHHS] TeXHUKH Oe3-
omnacHocTH npu pabote B poToaabopaTOPHUH.

®oT03KCNO3UMETP M0O3BOJSIET BOCIPOH3BOAHTH BhAepkKKH oT 0,01 no
100 c. YcraHoBKa BBIZEpKKH pas6uta na TpH Anamasona: or 0,01 no 1l ¢
yepe3 0,01 u 0,1 ¢; or 0,1 1o 10 c wepe3 0,1 u 1 c u or 1 mo 100 c yepe3
1 n 10 c. Ilpeaycmorpena uHAHKaLHA Habopa IJHTEJNBHOCTH BHLIEPKKH
M HHIMKaUHs ee OTCUETa BO BPEMs SKCIO3HLHH, YTO NMOBHIIAET yA0GCTBO
U ONepaTHBHOCTh PaGOTH B YCJOBHSIX OFpPaHHUEHHOIl OCBELIEHHOCTH B (ho-
TonaGopatopuu. HMumKaunusa ocyuwecTsiseTcss ABYMs JIOMHHECUEHTHBIMH
niaukaropamu MIB-22. MomtocTs, norpe6asieMas 9KCIO3HMETPOM OT CETH
HanpspkeHueM 220 B, we nmpesniuiaer 7 Br.

[MpuyuunuanbHas cxema (oTO’KCHO3UMETpa NOKa3aHa
na puc. 1. OH cocToHT H3 BpeMsi3afaiollel, UCTOJHHTE/Ib-
HOM M MHAMKaTOpHOM uacredl. BpeMssamaioumyio wacTs
o6pa3yoT ¢GpOpMHpPOBATENb NPAMOYTOJNBHLIX HMINYJAbCOB Ha
tpanaucrope VT1 u anemenre DD3.1, nesuTe/H yacToTH Ha
mukpocxemax DD4, DD5, cuetunku umnyascoB DDI, DD15
n pewndpatopsl DD2, DD16. B HCHOJNHHTENbHYIO YacTh
BXOAAT Tpurrep ynpasnenus DDI2, GydepHble HHBepTOpb:
DDI13.1, DDI13.2, DDI4.] u ycTpOHCTBO COBHNafeHHS Ha
nuBepropax DDI14.2—DD14.4. Uunukatopnaa yacTb 06mb-
efuHsAeT uupposbie uHAUKaTOpE HGI, HG2 ¢ nuomuo-pesnu-
CTHBHBIMH Npeo6pasoBaTe]sIMH JEeCSATHYHOTO KOAa B KOJ
CerMeHTHBIX MHAMKAaTOPOB H HIBEPTOPH y3JaoB &2, V4,
ynpaBasiollie HHAHKaUMeH BLIAEPXKH BO BpeMs nabopa
HJIH ee OTCYeTa BO BPeMsl SKCIO3HIHH.

B kayecTBe HCTOYHHMKA BPEMEHHEIX HMNYJALCOB HCMOJb-
syeTcs BBINPAMJEHHOE HaNpsKeHHe 3JNCKTPOCETH, MOCTY-
nawoulee B 6a3y Tpausucropa VTI or 6aoka nutauus. [1pu
3TOM Ha BbIXoAe 3JeMenTa DDJ3./ nOCTOSAHHO MPHCYTCTBYIOT
KOPOTKHE MOJIOKHTEeJIbHble HMIYJbCH C 4acTOTOH cJegoBa-
uus 100 T'w, coorBeTcTByOlMe MOMEHTAM Nepexofa CHHy-
COHJaJbHOIO HanpsiKeHHs yepe3 Hyab. Lo Tex mop, moka
Tpurrep ynpasnerts DDI2 naxoauTcs B HYJEBOM COCTOS-
HHMH, 9TH HMMMYJLChl HE H3MEHSIOT COCTOSHHA aesuTesel]
DD4, DD5 u cuetunxos DD, DD15, Tak xak uenb c6poca
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S5THX MHKpPocxeM O6JIOKHPOBaHA HaNpPSIXKEHHUEM BLICOKOMO
YPOBHS, NOCTYNalIUKUM C BhIXoAa ajementa DDI3.2, Tlpn
BKJIIOYEHHH (POTOSKCMO3HMETPA B CeTh TPHITEDP yNpaBJEHHA
M CYETYHKM YCTAHABJHBAIOTCSA B HyJIeBOe COCTOSIHME 3a cyeT
3ama3[blBaHHusl BLICOKOTO YPOBHSi Ha BXojae R Tpurrepa
ynpaBJ/ieHHs NPH 3apsAke KoHaeHcatopa C3. B aTom cocros-
HHH OHH MOTYT HaXOAMTbCA CKOJb YrofHO noJjro. ITpu atom
Ha uHaukatopax HGI w HG2 dopmupylores uudps, coor-
BETCTBYIOLIHE TMOJIOXKEHHAM Tnepekaouareneit SA2, SAS,
KOTOPHIMH MPOM3BOAAT HAa60p AJHTEJIBLHOCTH BLIIEPKKH B
MJajluen ¥ cTapiuem paspsjaax cooTBercTBeHHO. [ToCKoMbLKy
nocTpoeHHe OGOHX Pa3psANOB HAECHTHYHO, pasbepem paGoTy
JIHIUb OJHOrO H3 HHX — MJIAJIIEro.

®opmnposanne uudpp B unaukatope HGI ocymecTis-
eTcs NMyTeM ralluelHs He HCNMOJb3YEMBIX HPH 3TOM CErMEHTOB
3a CyeT LIYHTHPOBAHHA HX MaJIbIM CONPOTHBJEHHEM QHOJOB,
BKJIIOYEHHBIX B TNPAMOM HampaBaeHud. Hanpumep, koraa
9KCIIO3UMETP HAXO/HTCA B JKAYIIEM peXHMe, a TpHrrep
DD12 cooTBeTCTBEHHO B HYJIEBOM COCTOSIHHH, HAa BX0j 3Je-
medta DDI14 w Ha BX04 COOTBETCTBYIOLIErO B3JEMEHTa
yana ¥4 c peixofa aiementa DD84 mnocTynaer yposeHb
JIOTHUECKO# 1, OTKPHIBaIOUWHA BBIXOAHOH TPaH3UCTOD sJe-
meHnta DD11.4. B pe3dynbrare NOABHKHEIE KOHTaKT CEKIHH
SA2.2 nepexnoyatens SA2 coennHsieTcst ¢ OGIIHM NpPOBO-
IOM, H LEHTPaJbHBI cerMeHT uHAHKatopa HGI (Bbisog 3)
OKa3blBaeTcsl 3aMKHYTHIM Ha KaTOX H racHer. Takum oGpa-
3om ¢opmupyercs uudpa 0. Ecam nepeknouartenr SA2
nepeBecTH B MOJOXKEHHE §, TO ¢ OGLHM NPOBOAOM 6yAyT
coenuHenbl (uepe3 auonsl VDI2 u VDI19) BuiBogm 4 u 10
uHaHKaTopa. COOTBETCTBYIOLIHE CErMEHTH IOracHyT H chop-
mupyercss undpa 5. B xnymeM pexuMme BHIXOAHBIE TpPaH-
sucTopbl sneMenToB DDY./1—DDI1.3 oka3HBaOTCsS 3aKpHI-
THIMH HYJIERBIM MOTEHI(HAJIOM, NOCTYNAIOMIMUM ¢ BHIX0Aa 3Jie-
meHta DDI3.1, n He OKa3bIBAIlOT BJHAHHA HA WHIHKALHIO
NOJIOXKeHH# nepekyaiouarens SA2.

Bricokuil noTeHuuan ¢ seixona anemenra DD13.2 kpome
YCTaHOBKH JE€JHTeNefl ¥ CHYeTYHKOB B HYJIEBOE COCTOSIHHE
UCOJIb3yeTcsl IJIsi 3aXHuranua Jamnel ¢doraps. Ilocrynas
B 6a3y Tpansuctopa VT4 6noka nutanus (puc. 2), oH BO3-
6yxnaet co6paHHLIH Ha 3TOM TPaH3UCTOPE GJOKHHT-TeHe-
patop. I'enepupyemble HM HMIYJbChl OTKPHIBAIOT CHMHCTOD
VS1 u uepe3 mamny ¢ouaps nporekaer TOK, 3a)KHras ee.
Ananornuublit renepatop Ha Tpansucrope VTS5 cayxut pas
ynpasieHusi cuMHcTopoM VS2, BKJIIOUEHHHBIM MNoOCJeL0Ba-
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Puc. 2. Cxema 610Ka MHTaHUs SKCNO3UMETPA

TeJbHO ¢ JaMmnoifi ¢oroyBeanuuTens. B xkayuem pexume
JAamna QoTOyBeJHUHTENs He TOPHUT, TaK kKakK B 6a30Byio
uenb TpaH3ucropa V75 nocrynaer Hu3KHA MNOTeHUMAa H
OTKpHIBalollMe MMOYyJbchl Ha cumucrop VS2 He npoxoasr.
Jns HaBOAKH Ha pPe3KOCTb W NJIf KaADHDOBaHHA Jaamny
¢oToyBe/IHUHTENSl MOXKHO 3axeub HaxaTHeM KHonku SB3
«Kazxp» (puc. 1). B atom cayuae Bxon I anementa DDI4.1
saMhbiKaeTcsl Ha OCIIM# NPOBOJA H Ha ero BLIXOAe (opMH-
pyeTcs BLICOKHH JIOTHUECKHH ypoBeHb, BO30yxAamIui 6J10-
KHHF-TeHePaTop YBEJNHYHTEN,

Ilpn naxatun Ha kuonky SBI «[Iyck» 3a cuer Toka
sapAAKH KoHiencatopa CI na Bxose S rtpurrepa DDI2
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BO3HMKAET OTPHLATENbHBIH CKAaYOK HaNpsiKeHHsS, H TPHUTTEP
NePexXoAHT B eAHHHYHOE cocTosiHHe. IIpH aToM 3aKkphiBaeTcs
BBIXORHOH TpaH3ucTOp ajeMenTa DD/11.4, oTKII049asi CEKIIHIO
SA2.2 nepekniouatenss SA2 OT AHOAHO-DE3HCTHBHOTO Mpe-
oGpasoBaTeni, H NOKAeTcs YPOBEHb JIOTHUYeCKo# 1 Ha BXo-
Abl 4 y3noB ¥2, ¥4, paspemas ¢opmupoBath undposyio
uHpopMamHIo o cocTosHuH cuerunkoB DDI, DDI15, mocty-
naiomyio ¢ pemwudpparopos DD2 u DDI16. Oanospemenso
CHHMaeTcsi ypOoBeHb JIOTHYeCKOH 1 ¢ uenu c6poca aenutesneit
DD4, DD5 u cuerunkos DD1, DD15. Tlpu stom namna do-
Haps racHet, a Jamna GOTOYBEJNHUHTENs 3aXKHTaeTcs.

Ha Bxox cuerynka DDI B 3aBUCHMOCTH OT NOJIOXEHHS
KOHTaKTOB cekuuH SAI.l nepekmouatens SAI nocrynaor
HMITyJIbCH ¢ mepuoaom cienosanusi 10 mc, 100 mc uau 1 c,
YTO COOTBETCTBYET €MKOCTH cyeT4HKa (MHKpocxeMunl DD/
u DDI15) 1 ¢, 10 ¢, 100 c. [Ina HHAHKALMH NOJOXKEHHUH me-
pekuouarens SAI ero cekuueit SAI.2 KOMMyTHDPYIOTCS CcBe-
Topuoas HLI—HL3, urpaiomue poib 3ansThiX, pasfesio-
mWHX uupposble HuaukaTopel. CpeTAwWHHCS CBETONHOA
nHdopMHpyeT 0 BHIOPAaHHOM [JHana3oHe BeAep:kek. Ilo fo-
CTHXKEHHH IBYXPa3psANHbIM CYETYHKOM €MKOCTH CyeTa, ycTa-
HoBJEHHOH nepekaiovarensmu SA2 u SA3, Ha Bxome 13
anemenra DDI4.2 u Bxome 9 anementa DDI4.4 okaxyrtes
ypoBHH Jioruyeckoro 0, a Ha Bxonax 4 u 5 anementa DD/4.3
coorseTcTBeHHO ypoBHH 1. IIpu stoM Ha Bhixone anementa
DD14.3 dopmupyercs OTPHLATE]bHbIH Nepenaj Hampske-
HHsl, mepeBoAAlHi Tpurrep DDI2 B HysneBoe cOCTOsHMe,
a BCe YCTPOHCTBO — B XAyIIHH pexuM. C NMOBTOPHHIM Ha-
aTHeM KHONKH SBI «Ilyck» UMK/ MOBTOPHTCA. ITY KHOIM-
Ky MOXHO JepXKaTb HaXaTofl CKOJb YrOQHO J0Jr0 — Ha
LJIMTEIbHOCTH BBIAEPXKKH 3TO He oTpasurcs. Has yerpa-
HEHHA CaMONPOU3BONBLHOrO 3amycka (OTOIKCMO3UMETPA B
JKAYIEM pEXHME BO BPeMS YCTaHOBKH NeEPEKJ0YaTeNsIMH
SA2 u SA3 Heo6XOMHMOM BHAEPKKH HJIH NPH OTMYCKAHHH
KHONKH <«IIyck» moc/ie OKOHYaHHSl CueTa NPEAyCMOTPEeHH
KoHzxeHcaTopsl C4 m C2 coorserctBeHHo. Knonka SB2
«COpoc» cYKHT IJs ONEePaTHBHOTO MEPeBOAa SKCIO3UMeT-
pa B XKAYWHHA PeXHUM NpH omHOKax B HaGope BbIAEPIKKIL

Hns nuTaHHA GOTOIKCHO3HMETPA MCHOMBb3YETCS CeTeBOil
6JI0K ¢ ABYMsi CTa0H/IM3aTOPaMH BHINPSIMJIEHHOTO HampsiKe-
nust. OCHOBHOH CTaGHJIH3aTOP C BHIXOAHBIM HaNpsKEHHeM
5 B A/ nUTaHHA MHKPOCXeM BLIIOJIHEH Ha ONepalHOHHOM
ycuautene DAI. On oGecneyuBaer Xopouwyo cTaGUHIH3ALHIO
HanpsiKeHHs npH Toke Harpy3ku no 1 A. Ilpakruuecku xe
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TOK, moTpeG/aseMbll MHKpPOCcXeMaMH, He npesbiuiaetT 0,4 A.
IIpumenenne onepamHOHHOrO YCHJMTENs] NO3BOJHJAO ycTpa-
HUTh cOon B pabore (OTO3KCMO3HMETDPA MNPH BKJAIOUEHHH
(M1 BHIKJIIOUEHHH) B C€Thb Pa3/HYHBIX OBITOBBIX NPHOOPOB.
(nbliecoca, XOJOAMJIBHMKA H AP.), CO3[JaIOLIHX NOMEXH MO
uenu nutanus. Hanpsokenne +5 B nHa Bhixoze craGuiusa-
TOpa YCTaHAaBJHMBAIOT MOACTPOEUHBIM pe3uctopom RII.

CraGuausatop Hanpsikenus Ha crabuautponax VDS,
VD9 u Tpansucrope VTI cnyXKHuT A8 OUTAHHA aHONOB UHG-
POBBIX HHAHKATOPOB H XKAYWHX OGJOKKHI-T€HCPAaTOPOD
(tpansucropu V74, VT5), ynpaBisiiollHX CHMHCTOpaMH,
Ero BhixoaHoe nanpsixkeHne 22 B HeckONbKO HHXKe nacnopr-
HOrO 3HaueHus AAsA uuaukaropoB MB-22, no B ycaoBuax
MaJsioft ocBelleHHOCTH ¢(oTonabopaTopHH Gosee ueM JAOCTa-
TOYHO AJIsi CO3/laHusi HeOGXOAMMOH SIDKOCTH CBEUYEHHS cer-
MeHTOB. SIPKOCTb CBeueHHsl HHAHKATOPOB MOXKHO PeryJHpo-
BaThb IePeMEHHHIM pe3HcTOpoM R15, HaxoAALIMMCA HA JiH-
[eBOH maHesH ycTpoHcTBa.

Bce gnerann ¢oToskcno3uMerpa pa3MelleHbl Ha Tpex
feyaTHHX [JaTax M3 J[ABYCTOpPOHHero (hoJbrHPOBaHHOTO
crekaotexcronura. Ha omHolt M3 HMX CMOHTMpPOBAH HHIH-
KaTopHbit 6s0K (y3asl ¥3 u ¥5), na BTOpO# — neTann
yanoB ¥1, ¥2 u ¥4, na tperbeit — 6JIOK NHUTaHUA H CHMH-
CTODHI.

Perynupylouue tpansucropsl VT/ n VT3 crabunnsaro-
pOB HanpsiKeHHs yCTaHOBJEHbl Ha OOLIEM pajHarope IJO-
waapio 40 cm2?, npuuem Tpausucrop VT u3onupoBan or
paanaropa caroasaHoi npokaaakoi. Tpausucrop VT3 moxer
6niTh cepuii [1702, KT801 — KT807, KT902 — KT904 ¢ aio-
6biM 6ykBeHHBIM HMHAekcoM, a VTI — cepuii KT801, KT807,
KT904.

BunpaMureasusiii Moct KLI405A (VDI) moxHO 3ame-
uuth Ha K402 wau uverbipoMsa auoaamMu K202, Bmecto
nuonoB KI504A (VD2—VD5) MOXHO HCIONBb30BaTh BHI-
npamuteabusie Mocthl KI1402, KII405 wuan anoaml cepuit
11226, KI1104. Cumucrop KY208I' M0KHO 3aMeHHTbL AByMs
tpunuctopaMu cepuii KY201, KY202 ¢ unnekcamu K, JI, M,
H, BKJOYMB HX BCTpEYHO-MapaJijenbHO, JH6O OAHHM Ta-
KHM e TPHHHCTOPOM, HO BKJIIOYEHHBIM B AMaroHalb MOCTa,
COCTABJIGHHOTO M3 MOUIHHIX AHOAOB cepuit 1231, J1245 —
1248, K202K — C. Ilpu 3ameHe cumHucTOpa ABYMA TpH-
HHCTOpaMH HMnyJbcHble Tpancdopmaropel T2, T3 neobxo-
LHMO J[ONOJHHTb ETOPHIMH ynpaBAsIOWUMH OOMOTKaMH,
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a npH NOAKJIOUEHHH K TPHHHCTOpaM HX Hauajla M KOHUH
NOMEHSATb MeCTaMH.

CereBofi Tpanchopmarop T1 GoKa NHTaHHS BHINOJHEH
Ha MaruutonpoBoae I1120%X20. Ero o6morka I comepxHr
3300 sutkoB nposoxa [12B-2 0,12, o6morku Il u IV —
cootsercTBeHHO 22 u 360 BuTKOB I13J1 0,35, o6MoTKRA []] —
140 sutkoB nposoaa II3J1 0,55. Tpancdopmatopnt T2 u T3
BHINOJIHEHE Ha KOJbLIEBHX CepPAEGYHHKax THIOpasMmepa
K18X8X5 us ¢eppura 2000HM. Bce o6MOTKH coxepixar
no 40 sutkoB npoBoaa [13JIIIO 0,2. Ynpasasmomue 06MOT-
KH JIOJIKHBl GBITh TUIATENbHO H30JHPOBAHBL OT CEPAECUHHKOB
H OT oCcTa/IbHEX O6MOTOK. MOMKHO TakXKe NMPHMEHHTb TOTO-
Bble HMNyJabcHble Tpanchopmaropst MUT-1, MUT-2,

MukpocxeMsl cepun K155 MOxXHO 3aMeHHTb Ha aHaJo-
ruudble MuKpocxeMbl cepud K133, Monraxx MHKpocxem
OCYLIECTBJAJCA NO PEKOMEHAALHAM, ONMyOJHKOBAaHHHIM B
xxypHanax «Paguno», 1978, Ne 9, c. 63 u 1979, Ne 5, c. 63.
Jna obecneyeHuss XopolueH MOMeX03allHUIIEHHOCTH yCTpOH-
cTBa yepe3 KaxAble LIECThb-CEMb MHKPOCXeM Ha NeyaTHOH
nJaTe yCTAaHOBJEHO MO ABa KOHAEHcaTopa, KOTOPble MOA-
KJI0YeHb NapaJiiielbHO MPOBOAHHKAM nenu nuranus. OnuH
u3 HUX — ajexTponutuieckuii K53-1 emkoctrio 15 Mk® na
HOMHHaJIbHOE Hanpsixkenue 15 B, sTopoii — KM-5 eMmKkocThIo
0,015 Mk®.

ITepen BKJIOUEHHEM COGPaHHOrO 3KCMO3UMETPa B CeTh
Heo6XO0QHMO TILATEJLHO NPOBEPUTL MOHTaxX. Ilpu ucnpas-
HBIX JeTajsaX H NPaBHJbHO BHINIOJHEHHOM MOHTaXe OH Npak-
THYECKH HHMKaKOH HacTpofiku He norpebyer. Hanaxusanue
B OCHOBHOM 3akKJ/iouaercai B INpoBepke 6JOKa NHTaHHS,
6JIOKHHT-F€HEPATOPOB H YCTAHOBKE MOACTPOEYHHIM PE3HUCTO-
pom RII (cM. pHc. 2) Ha amurTepe TpaHauctopa VT3 na-
npsikenus, pasHoro -+5 B. Jlaa obseryends TensoBoro
pexuMa MHKPOCXeM H YMEHbIUeHHA INOTpe6/sfeMOro HMH
TOKa JONYCTHMO 3TO HampsixeHue yMeHbWIHTH 10 4,5 B, uro,
KaK nokasaja npakTHKa, He OTpaxaeTcs Ha paboTocmo-
cOGHOCTH (POTOIKCIO3HMETPA.

Ilna mpoBepkH GJIOKMHI-T€HEPaTOPOB Ha HX BXOAH P
u ¥, OTKJIOYMB IIpeiBapHTENbHO OT y3Jja ynpabiaesus ¥/,
NOAAIOT MOJIOXKHTeNbHOe Hampsaxenue 2,5..3 B. Ilpu stom
JOJIXKHA 3aropethcss KOHTPOJIbHAs JaMna, MOJAKJIOUYEHHas
K pa3beMy ¢oHapsa HaH yBenuuuTeas. Ecnu namna He saro-
paercs, HYXKHO MPOBEPHTb JHOABI M TPAH3ECTOPHI GJIOKHHI-
T€HepaTopPOB H CHMHCTOPHI, a NPH HX HCIPaBHOCTH — Ha-
JHYHe HMNYJbLCOB HAa BBLIXOAAX YNpPaBJsIOUHX OOMOTOK.

N
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Hannune reHepupyeMblX HMMyJbCOB MOMKHO MPOBEPHTH
C noMOLibI0 BoJsbTMeTpa Ha mnpegene 5..10 B, moakaouus
ero K ynpaBasioiefi o6MOTKe HMMyJbCHOrO TpaHchopMma-
Topa. CTpesKa BOJbTMETPa JOJKHA OTKJIOHHTBCS OT HyJe-
BOH OTMeTKH. B mpOTHBHOM caiyuae HeOGX®AHMO YMEHBIUHTh
HOMHHaJ pesucropa R4 (R16). Ecan KOHTpoJIbHAsl naMna
He saropaercs Ja)e NPH HaJHYMH YNPaBJIAMUIUX HMIYJb-
COB, UTO MOXKeT GbiTh B CJyuYae HCHOJb30BaHHS CHMHCTODOB
(m1u  TpHHHCTOPOB) ¢ OOJBIIHM OTKPHIBAIOUIHM TOKOM
YOpaBJSAIOIIEr0 3JEKTPOAa, CJAEAYeT YMEHbUIHTL HOMHHAJ
pesuctopa R8 (R9).

TEJJEMEXAHUKA

DECATHKOMAHAHASI ANNMMAPATYPA PAJHOYNPABJIEHHA
MOJEJAMH

A. Anyykud

OnuchiBaeMas 3fech annapatrypa, CKOHCTPYHpPOBaHHas
Ha Gase npueMmonepenalolero Kommiaekca «Curaaa-I»
(cM. «Pannos, 1984, Ne 6, c. 50—51), npeanasnauena ajs
paAMOynpaBJeHHs 3JeKTPH(UUHPOBAHHOH TPaHCMOPTHOM
HIPYIUKOA HJIH MOJENbI0 HAa TyCEHHYHOM XOZLY, Kaxniad
TyCeHMIa KOTOPOH NPHBOAHTCS B JABHMXKEHHE OT CBOEro
9JIEKTPOJBUTaTeNs C PEAYKTOPOM.

B cocraB kommiaekca «Currana-l1» BXOAAT neperaTuHK
H TpHEMHHK C LIAroBbIM peJie (B HHCTPYKUHH K KOMIMJEKCY
Ha3BaHo KomaHgoammapatoMm). [lopaya komaujx paguo-
ynpaBJsieMOfl MOAEJH OCYyILIeCTBJfeTCS H3JYyueHHEeM nepe-
JATYHKOM HMIYJbCHO-MOAYJHPOBAHHBIX OAHOPA30BHIX pa-
JIHOYaCTOTHBIX KOJOBHX HOCHIIOK. UTO6B MmojaTh, Hampu-
Mep, YETBEpPTYI0O KOMaHLY, OmepaTop AOJKEH 4eThlpe pasa
HaXkaTb H OTOYCTHTb KHONKY BKJIIOUeHHS nepeiaTuuka. 3a
STO BpeMs LEHTpPa/JIbHBII KOHTAaKT JAHCKA IIaroBOro pedae
NpHEMHHRA ROJXKEH NMEPEMEeCTHTbCS Ha ueTHpe Liara, npo-
nyckasi IIOCJef0BaTeNIbHOE KPaTKOBPEMEHHOE BKAIOYeHHe
NpOMEXYTOUHbIX KOMaHA, HanpHMep nepBOH, BTOPOR H
Tpetbhet. [l mojauM chaeiyiomed HEOGXOLUMOH KOMaHALI
onepaTop MROJXKEH 3apaHee ROACYHTATb YHCAO HAXKATHIA
KHONKM BKJIIOUEHHS] NMepefaTuHKa AJs NepeBoja NEHTPaJb-
HOTO KOHTAKTa LIATOBOTO pese NPHEMHHKA A0 HOJIOXKEHHS,
NpH KOTOPOM MO[eJb BHIOJIHHT COOTBETCTBYIOUIYIO KOMaH-
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Iy. DTOT MOACYET 3aTPYAHHTEJNEH H He Bceraa oGecrneuuBaer
J)eJlaeMylo porpaMmy KoMaHz.

B npennaraeMoM BapHaHTe anmapaTypH TeseynpasJie-
HHSI KOMaHIHBI CHM'HAJ COCTOMT H3 CepHH KPaTKOBpPEMEeH-
HBEIX PaJHOYaCTOTHBIX HMMYJbCOB, YHCJIO KOTOPBIX Ompene-
€T HOMEeP BKJIOYaeMOro HCMOJHHTENIBHOTO YCTpPOACTBA
NnpHeMHHKA pajuoynpasJsieMoit mogmenu. Illarosoe pese B
NPHEMHHKEe 3aMEHEHO 5JIEKTPOHHBIM CUETUHKOM, a NOJCYET
HeoOXOOHMOTO 4YMc/Ja PajJHOYacTOTHRIX HMNOYJAbCOB B
KOMaHJHOM CHTHaJ/Ie NPH HaxaTHH COOTBETCTBYIOUIEH KHOTKH
nepefaTyHKa ocyllecTBisercs: GJOKOM mepefaTuHKa aBTo-
MaTHyeckH. IIpH ormyckaHMH JM060H KOMaHAHOH KHOMKH
nepelaTuHK H3JMyuyaeT CEPHI0 PaJAHOYACTOTHHIX HMNYJ/bCOB,
yCTaHaBJHBAIOWHX CYETUHK NMPHEMHHKA B HYJEBOE COCTOS-
HHe. Anmaparypa no3BoJisieT BKJIIOYHTb H BHIKJIIOUHTL HCMOJ-
HHTeJbHHIE YCTPOHACTBA NpHEMHHKa BHIGOPOYHO B JiI06ON
NOC/IeA0BaTEJbHOCTH, a TaK¥XKe BKJAI0YaTh HEKOTOPhiE KOMaH-
bl Ha AJHTENbHOE BPeMs, ¢ BO3MOXKHOCTHIO ONEPHPOBAHHSA
B 3TO BpeMmsl ADYTHMH KoMaHAaMH. Bpems mepemaum Hau-
6oJsiee NJUTENbHON paJHOKOMAHIH, COCTOSIIECH H3 [ecATH
PaAMOvYaCTOTHBIX HMINYJbcOB, He npeswimaet 0,4 ¢, 4TO 3Ha-
YHTEJIbHO MOBHILIAET ONMEPaTHBHOCTb YNPABJEHHS MOZAEJbIO.
ITosbimen H sHEpropecypc HCTOYHHKA NMHTAaHHA NepenaTyH-
Ka. Tak, HanpuMep, e€c/iH B3fiTb YCPEIHEHHOE UHCJIO pajgHO-
YacTOTHHIX HMIYJbCOB Ha KOMaHAy (IATh HMOYJAbLCOB), TO
BpeMa Da6oThl nepelaTyHKa Ha H3JyueHHe HeCyWeH MpH
nepepaue 3TOH pagMOKOMaHAHR cocTaBHT okoJio 0,05 c.

B nepepaTuHke npeaycMOTpeHa KHONKAa OMEPATHBHOrO
cb6poca cuyeTUHKa INPHEMHHKa H BHIKJIIOUEHHS JIOXKHOI
KOMAaHJbl, €CJH CYCTYHK NMPHEMHHKA OTCYHTAET HMMOYJbLC OT
paaHONOMeXH.

CxeMa nepenaTudka npusefena Ha puc. 1. Od cocront
H3 MyJabTHBHOpPaTopa ¢ pPaJAHOYAaCTOTHHIM T'eHepPaTopoOM
(BxomaT B Gjok A) u 6aoka ympabjienus. BKiaoueHuem
6aoka A ynpasasier kJwoueBo#i Tpamsuctop VTI. Umeno
PaaHo4acTOTHHIX HMIYJbCOB B PaJHOKOMaHIE PaBHO YHCAY
BKJIoueHu#t tTpanaucropa VT H MoxeT GHTbL OT OJHOrO 10
neBatH. [locne mepepaunm pamHokoMaHge Tpansuctop VT!
3aKphlBaeTCsl H NHTaHHe Ha 6/10K A He nogaetca. [Ipu stom
KHOMKA YynpaBJIieHH JaHHOH (omepaTHBHOH) KOMaHHOIl
JO/KHA OCTaBaThCl Ha)XaTofi Ha BpeMsl HCIOJIHEHHs
KOMaH/JH MOJEJbIO.

KomaHabl Ha c6poc cueTyHKa NPHEMHHKA MEPeaaloTcs
nocsae oTxaTHA 1060 U3 KHONOK ynpasaennss SBI—SBY.
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Puc, 1. Cxema nmepenaruska

Tem caMBIM CYETYHK MPHEMHHKa MOATOTaBAMBaeTCs K mpHe-
My clelyIOWHX KomaHA. KoMaHnab!, BHINONHsSAEMble B IPHEM-
HHKe uepe3 TPHITePH (KOMaHAH C MaMATbIO), BKJAIOYAIOTCA
OT HaXaTHA COOTBETCTBYIOLIHX KHOIOK YNPaBJeHHS, a MpH
OTMYCK2HHH — OCTalOTCA BKJIOUYEHHBIMH, BblkaioueHue Ta-
KO KOMaHJbl NPOHCXOAMT NPH MOBTOPHOM HaXKaTHH KHONKH
ynpaBJieHHs KaHHOW KOMaHIOH.

K npumepy, npu Ha)KaTHH KOMaHIHOH KHONKH SB7 ne-
pPeAaTYHK H3Jy4yaeT PaJHOMNOCHIJIKY H3 CeMH PajHOYacTroT-
HbIX HMIYJLCOB, a MOCJe ee OTMYCKaHHS — PafHOMNOCHUIKY
H3 Tpex paZHoYacTOTHBIX UMNYJbcoB. [locse HaxaTua aroi
KHONMKH MNepelaTuHKa CUETYHK NPHEMHHKA OTCUYHTAET CeMb
HMOYJMbLCOB H HA €ro BHIXOLe 7 MOSBHTCH CHrHAJ, COOTBET-
CTBYIOIIHH Joruueckofl 1, KOTOPBHIA NOCTYXKHT KOMaHLOH
IJIS BKJIOYGHHS CEIbMOTO HCIOJHHTEJBHOrO YCTpOHCTBa.
[Tocne orcuera eile Tpex HMNYJbCOB CYETYHK NPHEMHHKa
npUMeT HcxonHoe cocTossHHe. CyMMa DafiHOHMIYJLCOB, me-
penaHHas nocJje HaxXaTHsd M OTNYCKaHHs JI060H KOMaHIHOM
KHONKH fepenaTydka, Bcerja paBHa jaecatd. Hauan cuu-
TaTbh, CUETUHK MNPHEMHHKAa 006s3aTe/lbHO BO3BpalllaeTcs B
HcxopHoe coctosinne. TakuM o6pa3oM, CUETYHK MepegaTyHKa
H CcueTYHK NpHeMHHMKa paboTaloT CHHXPOHHO H cHH(asHO.

Ecau cueTYHK npHMEMHHMKA OTCYHTAeT JIOXKHBIE HMIIYJIbC,
4TO BO3MOXKHO B YCJOBHSIX CHJBHBIX pajHONoOMeXx, TO Hapy-
wuTes cHHGasHocTh PabOTH CYeTYHKOB. B aTOM ciyuae npu
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Ha)XKaTHH JI00OR KOMaHAHOR KHOMKH repefaTudka npHeM-
HHK HayHeT HCHOJIIATbH KOMaHAY, HOMEP KOTOPO# CABHHYT
OTHOCHTEJIbHO [I0Mepa ynpaBasiowiell KHONKH NepeAaTyHKa
Ha exuHuny Bnepen. IlJs yCTaHOBKH cYeTYHKAa NPrEMHHKa
B HCXOJHOE COCTOsIHHE HAaXKHMAaIOT Kuonky SBI/0 — u nepe-
HaTYHK H3/y4yaeT CleUHa/bHHA DPafHOYaCTOTHBIA HMMYJIBC,
EOCCTalaB/aAHBAIOMWIMA cHH(A3HOCTL PaGOTHl CYETYHKOB af-
napaTtypsl.

Paccmorpum Gostee noapoGHO pa6oTy nepegaTyHka.

[Tpu BkmioueHun nurarusi (SAI) Ha R-BXOX cueTuHka
DD2 uepe3 kougencatop C3 npoHAeT NONOKHTENbHBI
rMmiynbc. CUeTYHK YCTAHOBHTCS B HyJeBoe coctosinue. Ha
ero Boixofie 0 (BeIBOA 3) ycTallOBHTCH CHTHAJ JIOTHYECKOH 1.
C Brixopa snementa DDI.1 curnan noruueckoro 0 mocTymut
na BXOA (BBIBOJ 2) ynmpaBJ/sieMOro reHepatopa, co6paHHOrO
Ha sneMentax DD1.2 u DDI.3. Tenepatop oKaxercs 3a-
TopMOXeHHBIM. [IpH Ha)XaTHH Ha OAHY H3 KOMAHIHBIX
kHOMOK SBI—SBY, nanpumep SB6, Ha BXom saeMenTa
DD1.1, BK/II0Y4EHHOr0O HHBEPTOPOM, MOCTYNHT CHIHAJ JIOTH-
yeckoro 0, 3anycKalomuii ynpasssieMblii rexeparop. Hu-
nyJbchl ¢ BhIXOJa reHeparopa (BeiBox 4 anementa DDI.3)
NepHoAMYECKH OTKPHIBalOT TpaH3ucTop VT/, xortopwifi mo-
AaeT UMNYJbCHl MUTaHHA Ha 6/0K A, COCTOAWIHA H3 MYJb-
TUBHOpATOpa M paJMOYyacTOTHOrO reneparopa. Mmnyuabch,
BbIpabaThiBaeMble yNpaBJsieMBIM TEHEPaTOPOM, OXHOBpe-
MeHHO (GHKcHpPYyloTcs cyeTuukoM DD2. Korma Ha ero Bixo-
ne 6 (BbIBOX 5) mosiB/IseTCs CHTHAJ JIOrHuecKo# 1, ou uepes
KOHTaKThl HaXaTOH KHONKH SB6 M HOPMaJIbHO 3aMKHYTHIe
KOHTaKTHl OCTaJIbHHIX KHONOK, PaclOJIOXKEHHBIX [0 CXeMme
HHKE HaxaToH, MOCTYNMHT Ha BXox 3jaeMmenta DDI.] u 3a-
TOPMO3HT ynpaBJiseMblil reneparop. Takinm o6pa3om, uuciao
HMIYJbCOB NHTAHHS, MOJAHHEX Ha 60K A nepesaTunka,
OKa)XeTcsl PaBHBIM HOMEDY HaXaTOH KOMAaHIHOH KHOINKH.
[lepenaTunk H3JAYYHT WIECTh PaAHOYACTOTHBIX HMIYJbCOB.
Ilpu ormyckanun >TOR Ha)XaToOH KHOMKH BXOA 3JeMeHTa
DD1.1 okaxercst BHOBb MOAKJIOUEHHBIM K BbIXOay 0 cuert-
upka DD2, Ha KOTOPOM B 3TOT MOMEHT 6yJeT Jorkueckuii 0.
[Tostomy renepatop 3anyctutcs M Gyner pa6oTaTh 4O Tex
nop, noka Ha Buixofe 0 cuetynka DD2 ue mnossutcs noru-
yeckas 1. OueBMAHO, 4TO A/ STOrO reHEpPaTOpPy HaAO 6ymeT
Bupa6oTaTh 4YeTbipe HMNyJabca. [lepenaTyuk npu 3ToM
M3JYUUT YeThIPe PaJHOYACTOTHBIX HMMYJbca, 4 €ro CYeTUHK
DD2 yctanOBHTCA B HCXOLHOE COCTOSIHHE.
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CyMMapHOe YHCJIO PagMOYacTOTHHX HMIYJIbCOB, H3Jy-
yaeMblX nepejaTYHKOM IIPH HaXKaTHH M OTNYCKAadHH JI0GOH
H3 KOMaHIAHBIX KHONMok SBI/—SBY, 6Gymer Bcerga paBHO
necatd. Knonka SBI0 npeanasnauena pjis obmero c6poca
BCeX KOMaHJ H YCTaHOBKH CUETUHKA NPHEMHHKA B HCXOAHOE
coctosinve. PannouacroTHnt uMnyasc c6poca oTaHYaeTcs
OT KOMaHIHBIX PajHOYaCTOTHHIX MMNYJ/bLCOB GoJblUel AJH-
TeJIbHOCTBIO H JOJKEeH nepenaBaTtbesd He menee 0,6 c.

[TpuHnMnHaapHAas cxeMa NMPHEMHHMKA MOKa3aHa Ha PHC. 2.
Curnan c antenunt WA/ mnpeoGpasyercsi M ycHJAMBaercs
CBepXpereHepaTHEHBIM JETEKTOPOM, cOGPaHHHIM Ha TpaH-
suctope VTI1. [lanee npHHATHHE CcHrHAJA yepe3 (GHABLTP
R6C12 noctynaer Ha BXOA YCHMJMTeNsi 3BYKOBOH 4acTOTHI,
cobpanyoro Ha TpaHsucropax VT2, VT3, u ycunausaercs 10
nanpsixenua 0,7..1,5 B. ITocne merekTupoBaHHs H ycHie-
Hus Tpausucropamu VT4, VTS (ycuaurenb HOCTOSHHOrO
TOKa) CHTHal B BHJAEe CEPHH OTPHIATEJbHBIX HMMYJbCOB
nocrynaer Ha BxoA Tpurrepa Illmurra, coGpannoro Ha Jo-
ruueckHx ajnemeHtax DDI.l uw DDI1.2 u obecneunnarouiero
yerkoe ¢HuKcHpoBaHHe (pPOHTA M cpe3a HMNyabcoB. Tem
CaMblM B BBIXOZHOM CHIHaJle yCTPaHsieTCsl «apeGesr», na-
6nronaloliuiica BO BpeMsl cpabaTbiBaHus Tpauaicropa VT3,
Tak kak pafHOYaCTOTHBHIH HMIYJbC COCTOMT H3 Hecylieii
(27,12 MI'm), MOAYMHPOBAHHOH KOJEGAHHAMH HYacTOTH
1000 Ty, To Ha 6Ga3y Ttpauauctopa VT4 mnon neficTBHeM
9TOro cHruasna 6yayT nocTynaTb yCHJEHHEIE HMIYJLCH 3BY-
KOBOH 4aCTOTH, BPeMsi BO3LEHCTBUS KOTOPHIX DaBHO AJH-
TeJbHOCTH DPajHOYacTOTHOTO HMIyJbca. TpaH3uctop V74
JIeTeKTHPYeT CHTHaJ 3BYKOBOH YacTOTHl H YCHJHBAeT Bhl-
xoxHble uMnyabchl. IIpn 3Tom Konnencarop CIl6 HauHHaeT
sapsikaTbesl. Ero eMkocTh mogo6pana Tak, YTo6b K MOMeH-
Ty OKOHYaHHMsA AEACTBHA PaZMOMMIYJbca OH 3apSAHJCH 1O
HanpsixKeHHUsi OTKPbIBaHMs Tpan3ucropa VT5 W Ha ero Kox-
JIeKTOpe MOABHJOCh OTPHIaTeNbHOE HamnpsikeHue. [locie
OKOHYaHHs AEHCTBHSI PaJHOYACTOTHOTO HMMYJbCa HMMOYJb-
CBl 3BYKOBOH 4yacTOTHl Ha Ga3y TpaHsucropa VT4 me noga-
10TCsl, HanpsixkeHnne Ha kouueHcatope CJ6 yMeHbmaercs,
3aKkpbiBaercs Tpansucrop VTH.

Ecan Ha BXOA NpHEeMHHKA NMOCTYNMHT CHTHAJ OT KOPOTKOI}
BLICOKOYACTOTHOH moMmexH, To KoHaeHcartop CI6 He ycmeer
3apALHTbCA 0 HaNPSXKEHHA OTKPhIBaHHs TpaH3ucropa V715,
YMeHbIIEHHEM €MKOCTH 3TOTO KOHAEHCAaTOPa MOXKHO YBeNH-
YHTBb CKOPOCTb MNPOXOXKAEHNA pPaLHOKOMaHIbl (MOBBLICHTH
YacTOTYy PAaJHOYacCTOTHBIX HMIYJbCOB NepejaTydka), HO
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TOrAa yBEJHYUBAeTCA BEPOATHOCTb JIOXKHOTO cpabaThBaHHS
OT pajgHonoOMex, TaK Kak KonmeHcarop CI6 6yner ycnesaTh
3apAXaTLCs N0 HanpsiKeHHs cpabaThizalus TPaisicTopa
VT5 He TObKO OT BO3JAEHCTBUS Ha MPHEMHHK PajHOuacTOT-
HOPO HMIyJbca KOMaHAHOTO CHTHaJa, a M OT CHTHaJa Io-
MEXH.

B pamnokommiekce BhiGpaHa ONTHMAaJbHAsA yacloTa cle-
JOBaHHs PajHOYaCTOTHBIX HMMNYJbCOB B PaJHOKOMaHje, NPH
KOTOpOil o6ecneunBaeTcss AOCTATOYHAs CKOPOCTb NepeaayH
pPajHOKOMaHJbl H X0pollas noMexosaluuenHocTb. [Ipu Ha-
JuyHH Ha Bxoge Tpurrepa IllmMurra oTpHUATENbLHOLO Hanps-
JKeHHA Ha ero BuIxoZe (BhiBog 4 3anemenra DDI.2) nossur-
csi curaaa Jjorudeckoro 0, koTophiii uepe3 konaencatop C6
NOCTYNHT Ha BXOA snemenrta DD1.3. Ha snementax DDI.3,
DD1.4 co6pan xayumit MyasTuBn6parop. C npHXOzoM Iie-
penHero (¢GpOHTAa NEPBOro OTPHUATEJbHOTO HMIYJbca
koMaHIH OH cpaboraer, Ha BeiBoge II snemenra DDI1.4
noABMTCA cHrHaJ Jornyeckoro 0, KOTOPHI mMojaeTcss Ha
onuH u3 BXofoB anementos DD2.3, DD2.4, DD4.1—DD5.3
H 3anpeliaer INPOXOXKAEHHe Yepe3 HHUX CHrHaja JIOrHYe-
ckoll 1, mocrynaminero Ha BTOpPhle BXOJBl 3THX 3JIEMEHTOB
nooYepesiHO ¢ BHIXOZOB cueTyuka DDJ3 Bo BpeMmsi oTcuyera
HM YHCJIa HUMIYJbCOB KOMaHAHL.

JKpymuii mysabTuBHGpPaTOp cpabaThHiBaeT Ha BpeMmd,
pasHoe npumepHo 0,5 ¢, KoTOpoe BHI6PaHO HEMHOrO GoJblie,
yeM BpeMs (0,4 c) MPOXOXKJEHHS CEPHH HMNYJLCOB MaKCH-
MaJapbHOH KoMaHAH (9 HMnyJabcoB), YTOGH TapaHTHPOBATh
6JIOKHPOBKY, KOTopas cpafaThiBaeT PaHbLIE, YeM CUETUYHK
HAaYHeT CYHTaTh, TAK KakK cueT cyeTuHkoM DD3 unucna no-
crynaomux Ha ero BxoA CN oTpuuaTe/bHBIX HMIYJbCOB
MPOMCXOAHT MO HX cpe3y. BiokupoBKa penaer HeBO3MOXK-
HBHIM [OCJIE[0BaTeJbHOe cpabaThiBaHHE KOMaHA H NepeKJIo-
YyeHHEe TPHUITEPOB BO BPEMS cyeTa CYETIHKOM HHCJa HMMYJIb-
coB xoMauanl. [IpumepHo uepes 0,4 ¢ cueTuHk 3adukcHpyeT
4ICJA0 MOCTYMHBIIHX OTPHUATENbHBIX HMIYJIbCOB KOMaHIHI.
Ha ero Bbixoze, HOMep KOTOPOro paBeH YHCJAY HMIYJILCOB
B paAMOKOMaHJE, YCTaHOBHTCS cHrHaJ JorHueckod 1. Eme
npumepHo uepe3 0,1 ¢ 3akaHYMBaeTCA HMMYJbC XKAYIIEro
myabTHBHGpaTOopa. Ha ero Beixoje mosiBHTCA CHMHAJ JIOTH-
yeckolf 1, KOTOpHIl pa3pelllHT NPOXOXAECHHE CHTHAJa C BhHI-
xonoB cueTynka DD3 uepe3s asjaementst DD2.3, DD24,
DD4.1—DD5.3. dnemenT, Ha OAMH H3 BXOAOB KOTODPOro Io-
CTYIMT CHTHAJ JIOTHYeCKO# 1 ¢ BBIXOJa cueTUHKa, Ha BLIXOZE
Gyner HMeTb curaaa Joruueckoro 0, KOTOPHH CAYyXKHT
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KOMaHAOH Ha BKJIOYEHHE COOTBETCTBYIOLIErO HCHOJHHTEJND-
HOro yCTpOHCTBA.

Cucrema o6ecneuHBaeT mepejauy H IpHeM NATH onepa-
tuBHBIX KomaHd: «[IOBOPOT BITPABO», <ABUXEHUE
[TPSIMO», «ITOBOPOT BJIEBO», «IBU)XEHUE HA-
3Al», «<3BYKOBOW CHI'HAJI». Komauan «®APBI»,
«<MMHWTATOP IYMA PABOTAIOIIETO ABUTATE/IS>,
«CBET B KABMHE», «CBETOBASI CHUPEHA» Bksioua-
10Tcs yepes Tpurrepsl DD7.]—DD8.2 u MoryT GbiTh BKJIO-
YEHHBIMH JJHTesnbHOe BpeMs. Komanga «CTOIT-CUTHAJI»
HCNOJIHSIETCS aBTOMAaTHYECKH NPH OCTAHOBKE MOAEJH.

[Tpn BK/NIOYEHHMH KOMaHAB C MaMATBIO CHIHAJA JIOTHYe-
ckoro 0 mocrynaer Ha OnHMH H3 sjemeHToB DD54—DD6.4,
Ha BHIXOJ€ KOTOPOro ypoBeHb JIOTHUYecKo# | BKJiouaer co-
OTBETCTBYIOLIHH TPHUrrep, pa6GoTalolHil OT nepeaHero ¢GpoH-
Ta IMOJIOXKHTEJBHOr0 HMIyJbca. DaemeHTH DD6.1—DD6.4
HYXXHBI 171 TOrO, 4ToOb cpabaTbiBaHHE KOMaHM MPOHCXOIH-
JIO NMPH HaXaTHH COOTBETCTBYIOLIMX KOMAaHIHBIX KHOIOK,
a He NPH HX IOCJEALYyIOLleM OTNYCKAHHH, 4TO HabJjaiona-
Jioch OBl PH mOJiaue cHrHaJsa Joruyeckoro 0 HenocpeacTBeH-
HO ¢ BHIX010B 3neMeHToB DD4.4—DD5.3 na cuetdbie BXOAH
TPHITEPOB.

OnHOBpPEMEHHO MOT'YT HCHOJHATHCH BCE KOMaHAbl, BKJIO-
yaeMmble yepes TPUITepHl, H J06asg H3 onmepaTuBHblx. [lpu
MOCTYIJIEHHH NPOJOJIKHTENBHOr0 HMIyJabca o61uero c6poca
OT ero nepexnero ¢ponTta cpabatwBaior Tpurrep Ilmurra
H XAywHid myastHBuGpartop. IlpumepHo uepe3 0,5 ¢ Ha
BLIXOAE XAyllero MyabTuBn6patopa (BuiBoa /1 sjaemenTa
DD1.4) nossutca cHruan Jorwueckoii 1. C Bhixoga (BH-
Bon 3) snementa DDI.I ceumaercs (umnyJabc c6poca ere
AJINTCs1) cHrHaJa JorHdeckoit 1. CoBnajgenue sTHX ABYX cHT-
HaJoOB Ha Bxojgax siaeMeHTa DD2.] BhI30BeT mnosiBjeHHE
cursaja JorHueckoii 1 na Bmixome (BolBoa 4) 3jemeHTa
DD2.2, xotopuift c6pocuT cuetynk DD3 u Tpurrepe MHKpO-
cxem DD7, DD8 B nyneBoe cocrosikue. [locne otnyckanus
knonkn SBI0 nepemaryuka (cMm. puc. 1) na Kosextope
TpaH3ucropa VT5 6yner HpHUCYTCTBOBATh MOJOXKHTEJbHOE
HanpsxXeHHe, a Ha BoIxoAe (BeIBox 3) anemenra DD2.J —
cHrHaJ Joruueckoro 0, KOTOpHIfi BEI30BET MOSIBJEHHE CHIHA-
Ja Joruyeckoro 0 Ha Buixoie (BhiBoA 4) anementa DD2.2.
DTOT CHrHaA paspemaer paGoty cuetunka DD3, _

[enb 3amep:KKH, BHINOJHEHHAsA HA pe3ucTope R4 H KOH-
nzeHcatope C7, HyxXHa AJas TOro, uTo6Hl 3jeMeHt DD2.2 He
cpabGaTbiBaJ OT KPaTKOBPEMEHHOrO COBMAJEHHs CHCHAJOB
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Puc. 3. Ilpuemuas annapatypa

Jemanekoie naamet
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Puc. 4. Cxema pasmeulenns feranefl Ha MOJeaH TaHKa

Joruyeckoii 1 Ha Bxomax smementa DD2.! Bo BpeMms mo-
cTymiienuss Ha TpHrrep llIMuTTa nepepHero ¢ponta OTpH-
LaTeNbHOr0 HMNyJabca KoMmaupawl. JlomycTHM, uTo Tpurrep
IImutra yKe cpaboran, Ha ero BHXOLE (BeIBOA 3) aneMmenTa
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DDI.] nosBuJCA CHrHaJ JOTHYecKoit 1, a XAyWHH MyJb-
THBHOpATOp elle He ycnea cpaGoTaTh H Ha BHIXoAe (Bhl-
Box 11) snementa DD1.4 ele npucyTCTBYeT CHTHAJ JIOTHUe-
ckoit 1. JIuHuA 3amepxKH ycTpaHser cpabaTbiBanHe sJie-
mMeHTa DD2.2 0T 3THX MTHOBEHHBIX COBNAJEHHH.

Bnok ympasienus siaekrpoasuratensmu MI u M2 no
OHTaHHIO Pa3Bsi3aH OT OCTAJbHOH YacTH MPHEMHHKA ONTpO-
HaMH DD9—DDI2. 310 Heo6XOAMMO A/ 3allUTH Lenel
NpHEMHHKA OT NOMeX, BO3HHKAIOIHX NPH paboTe 3JeKTpo-
JABHrareJe.

BuewHnii BHA mMpHEMHON annapaTypbl, YCTAaHOBJEHHOII
Ha yCEHHYHOH MOJeJH, H cXeMa pa3MellleHHs Ha Hel mJar,
HCTOYHHKOB NHTaHHA M JADYTrHX JeTajedl TMOK4a3aHH Ha
puc. 3 1 4 cOOTBETCTBEHHO.

Ilpn HcnoJsib30BaHHM TOTOBHIX IJIAT MEePEAAaTYHKA H NPH-
eMHHKa KoMmaekca «CHrHan-1» u 6e30mu60YHOM MOHTaXe
ONMHMCAaHHBIH 3A€ch BapHAHT annapatypbl PajgHOyNpaBJIeHUs
MOAENAMH B HacTpoiike He Hyxjaercs. [lerasn, KOTOphie
0 cXeMe Ha PHC. 2 pPacrnoJioXKeHbl MOC/Ae ONTPOHOB, M caMH
ONTPOHLI MOHTHPYIOT Ha OJHOH ofwedl nJuate. DTy maaty
H Garapeio GB2 pacnojaraioT Ha MOJAEIH CO CTOPOHM
3/MIeKTPOABHraTeJeH, YTO6B YMEHBLIHTb €MKOCTHYIO CBf3b
MeXJ1y MOHTaXOM 3TOH 4YacTH YCTPOHCTBA W jJeTajsAMH H
NPOBOAHHKAMH OCTaJbHOH 4acTH ycTpoiicTBa — BO M30exa-
HHEe NPOHMKHOBEHHS HABOJOK OT PabOTalOLIHX 3JIEKTPOABHU-
raTeJeii B IPHEMHYIO YacTb yCTPOHCTBA.

Ha naare npuemnnka kommnekca «Curnan-1» geo6xo-
IHMO CcAieJaTh cleaylolliee: 3aMeHHTh ABa Pe3UCTOpa B HenH
KoJlJleKTopa TpaH3uctopa VTS OnHHM pe3HCTOPOM corpo-
tusjenueM 10 KOwm; sjekrponuTHueckuii Kongencatop CI16
3aMeHHTb KOHIEHCAaTOPOM eMKOcTbio 5 MK®P Ha HOMHHAJDL-
Hoe Hamnpsikenne 15 B; kaioueBoit Tpausucrop V76 (na
NPHUBEEHHON cXeMe ero HeT) yAaJIHTh, TOYKH & H 6 mJaaThl
COEAHHHTb NPOBOJIOYHON MEPEMBIYKON; KOJIIEKTOPHYIO LEMb
Tpanauctopa VTS5 3amyHTHpOBAaTH Ha OGIUHI MPOBOA KOH-
nencatopom C17 emkocteio 0,25 mx® (MBM).

B nepenatunke MOXHO HCNOJIb30BaTh KHONKH MII3-1
wan MII9. Bkawuarens nHTanus mnepefaTynka SAJ —
[109-2. KHonka BKJaoueHHss npuHemuHuka SBI—TI2K,
Hcrounnkom nuranua GBI u GB2 npueMHHKa clyxaT aBe
napel COeIHHEHHEBIX mocjaenoBaTtenbHo 6atapeit 3336J1. Has
NHTaHUA nepesaTuyHka Mcnogab3yerca Gatapesa «Kpona-Bll».
Tpansuctopet KT817B npueMHHKa MOXKHO 3aMEHHTH HaA
TpaH3uctopel KT815 ¢ /sio6biM GYKBEHHBIM HHASKCOM.
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OcranLHble TPAH3HCTOPH MOXKHO MPH HEOGXOLMMOCTH -3d-
MEHHTL Ha Jio6bie JpyrHe MaJjiOMOLIHHIE TPAH3HCTOPH CO-
OTBETCTBYIOWeH CTPYKTYPHI.

JLJis MOHTaXHBIX NJAT HCMOJAb30BAaH JHCTOBO TEKCTOJMHUT
Toaunuoii 1,5 mM. Bce coesunenHs Ha mlatax U Mex-
NJIaTHBIE COeIMHEHHS BHINOJNHEHH TOHKHM MOHTAaXKHbLIM IIpo-
BonoM. PacnosioxeHue paiHO3JEMEHTOB Ha nJjaTax IPOH3-
BOJIbHOE H Ha paBoTOCIOCOGHOCTL YCTPOHCTBA HeE BJHAET.

PAOUOJIIOBUTENO-KOHCTPYKTOPY

NPHCTABKA K NMASJIBHUKY C ABTOMATHYECKHM
NEPEKJIIOYEHHEM MOULHOCTH

A. Tolunuug

IMpucraBka, BHeWIHHA BHJA KOTOPOH moKasaH Ha pHc. 1,
npefHasHayeHa A5 AUCKPETHOrO PeryJHPOBaHHMA Hampske-
HUS HA MasJbHHKE U aBTOMaTHYECKOro ero NMOHHXKEHHS NMPH
BpeMeHHOM npekpaueHuu nafixu. [Tocse cHATHA naddbHHKA
C NOACTaBKH HaNps:KeHHe HA HeM BHOBb Bo3pacTaeT. C no-
MOUIbIO 5TOr0 yCTPOHcTBa HanpsKeHHe Ha NasjbHHKE MOXK-
HO He TOJbKO YMEHbIIAaTh, HO W YBEJHYHBATb OTHOCHTENbHO
BXOJHOT'O YPOBHS, YTO MO3BOJISET OCYLIECTBJSITh KaueCTBEH-
HYIO nafiky npH NOHMXEHHOM HAMNDSXKEHHH 3JIeKTPOCEeTH.
ABTOMaTHueCKOE MOHHKEHHe HampsXKeHHs BO BpeMs nepe-
pbiBa B nafike, KpoMe TOro, yMeHbLIaeT PacXoi 3JEeKTpo-

Puc. 1. Buemnuii BHA NPHCTaBKH
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Ta6nuna

Pexxum
TTosloxXeHue NasJIbHHKA
«l» «2» «3»
Ha noacraeke 156 B 174 B 198 B
CHAT ¢ NOACTaBKH 222 B 234 B 243 B

9HEPrHH, NPefoxpaHseT NasJbHHK OT Ieperpesa, a ero xa-
JIO — OT H3JIMLIHEro ofropaHus.

YerpoficTBa, ofGecneunBaloulie aBTOMaTHYCCKHA DPEXKHM,
onHcaHel B crathax A. Epkuna «PermeTop TeMnepaTypnl
sqeKTponasiibuuka» («Panguo», 1972, Ne 9) u A. Apucrosa
«ABTOMAaT-perynATOop MOWHOCTH masiibHHKa» («Paauo»,
1981, Ne 12). Ho B HHX Ha nasJIbHHK, CHATHI ¢ MOJCTaBKH,
nojaeTcsi MOJNHOE Hampsi:KeHHe CeTH, a Ha HaXoAAUMACH
Ha nojcTaBKe — OJHY HOJYBOJIHY nepeMeHHoro toka. B Ta-
KOM cJyyae MOLIHOCTb Ha mNasiibHHKE COCTaBJSCT JHUIb
NOJIOBHHY OT HOMHHAJPHOTO 3HAY€HHs, 4ero HeNO0CTaTOYHO
IJI MOAJepXKaHHA MasfJbHHKa B IIOCTOAHHOH T'OTOBHOCTH.
ITocne cusATHS nasibHHKA C NMOACTaBKH NPHXOAMTCA HEKO-
TOpOe BpeMs XKJAaTh, NpeXJAe YeM NPHCTYNHTb K NaMKe.
Oxupanue ke coznaer Heypo6cTBa B paboTe. ITH yCTPOil-
CTBa, KpOMe TOro, He OGecneyHBaiOT MNasIbHHKY paboTo-
€10COGHOCTh NPH MOHHIKEHHOM HaNpSXKEHHH CeTH.

CBoGoaHa OT yKa3aHHBIX HEOCTATKOB MPHCTAaBKa, BHI-
noJiHeHHass no cxeMme pHc. 2. OHa crmoco6na co3naTh Ha
HarpeBaTe/JIbHOM 3JIeMeHTe NasJibHHKA TPH napel pasjuy-
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Puc. 2. Cxema nmpHCTaBKRA
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Puc. 3. T'padukn, uazoctpn-  [§
pytoltie 3aBHCHMOCTb AefiCT-

BYIOLLeTO 3HauYeHHs1 nanpske- 280
HHS OT eMKOCTH KOHJeHCaTopa

¢uabTpa NpH  oaHonoJayme- “%“‘
DHOAHOM BHINpsiMAeHun aas 200 VL
NasJbHUKOB PAa3HBLIX  MOLL- 65%“\
Hocreit 240 v

HbIX HanpsukeHufl (cm.
Tabauny), 4To no3Boaf- 20
eT BbI6paTb ONTHMAaJb-
HbIi pexuM, obecmeuu- 2
BAIOIIHHA NOCTOSAHHY 10
FOTOBHOCTh MasIbHHKA {80
K pa6ote 6e3 nmeperpesa.

Hast perynupoBanusi
HANPSXKEHHS] HCMOJIb3Y- . . I —
eTcsi cBOMCTBO 3aBHCH- 0 n 0 J 4 064w
MOCTH JAefCTBYIOLIEro
3HaueHHs HaNpsiXKeHHs HA Harpys3ke BHIIPSAMHTENS OT MO-
CTOSTHHOH BPEMEHHOH uenH: KOHAeHcaTop ¢GHIbTPa — Ha-
rpy3ka. [Ipu oaHOnoJynepHOAHOM BLINPSAMJIEHHH NeHCTBYIO-
lee 3HAUEHHE HaANpsKEHHS Ha AKTHBHON Harpyske B yY2
pPas MeHbIIEe OJXHOHMEHHOrO 3HAUEHHS BXOJHOTO MEpeMeH-
Horo Hanpsxenusa. Ilogk/aioueHne mnapaJjienbHO Harpyske
GUILTPYIOLETO KOHLEHCATOPa INPHBOAMT K YBeJHYEHHIO
HanpsKeHHs Ha Hell. C yBe/HUYEHHeM XK€ €ro €MKOCTH jaeii-
CTByIOlLlee 3HAUYEHHE HampsKeHHHA CTPEMUTCH K aMIIHTYA-
HoMy (meficTBylolllee 3HaueHHe HANPSXKEHHS MOXKHO omnpe-
JIeIUTh KaK cpeJHeKBajpaTHuHOe (PYHKUHH HanpsxeHHs 3a
nepuon). Ha puc. 3 npuBenenn rpadHkyu 3aBHCHMOCTel jefi-
CTBYIOLLEr0o 3HaYEHHs] HANpSXKeNUsi OT eMKOCTH KOHJEeHCaTo-
pa ¢uaAbTPa NPH OZHOMNOJYNEPHONZHOM BBLINPSMJEHHH IJA
nasJbHEKOB MolnuocThio 40 m 65 BT (nmosiyueHn aHAJHTH-
yeckd Ha uudposoit IBM), Ilonb3ysice umMH, paaHoaobHTe-
JIH MOTYT IOCTPOUTH NPHCTABKY C JIOOBIM KeJaeMbiM Habo-
POM BBIXOAHBIX HANpPAXKEHHH.

ABTOMaTHYeCcKOe MepEeK/NIOUEHHE HAaMNpsiXKeHUs B IMpH-
CTaBKe OcyllecTBaseT TpuHucTop VSI, ynpaBaseMmsilt pat-
YUKOM MNOJIOXKEHHs mnas/ibHHKa. JlaTuHK Xe mnpelcTaBiasieT
co6ofi cucTeMy H3 MNOCTOSIHHOrO MarHHTa H repkora KI.
Ero peranu nokasausl Ha puc. 4 cjesa BBepxy. [lpu npu-
6MMXKEHHH CTaJbHOTO KOpHyca nasJ/bHHKa K N4TUHKY 30HA
MarHHTHOTO MOJIS1 paclIupsieTcss U KOHTaKThl TePKOHA 3aMBbi-
KalTcs.
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BriGop pexkuma paGoOTH NPHCTAaBKH NMPOHCXOAUT NyTeM
KOMMyTauuu KoHzeHcaTopoB CI u C2 KHONOYHBIMH mepe-
kaouatenssMy SBI u SB2. B nepBoM pexnme, Koraa HH
OJlHa U3 KHOIOK HE Ha)KaTa, KOHAEHCATOPHl He MOAKJIIOUEHb!
H ORHONOJYNEPHOAHO-BHIIPAMJEHHOE HaNpsKeHHe CeTH
yepe3 auoabl VD2 m VD4 noctynaer HemocpeACTBEHHO Ha
Harpysky. B 3To BpeMs HampsiKeHue Ha Harpyske COCTaB-
asetr 156 B (yuurbiBaeTcs HeGoJsbliast npu6GaBKa, BHOCHMAs
KoHzaeHcatopom CH). Bo BTopoM pexume (HaxaTa KHONKA
SB2) x Touke coeaunenua auogoB VD2 u VD4 noaknioueH
ronjeHcarop C2, moBHIUAOUWHA HaNpsKeHHe Ha Harpyske
o 174 B.

B tpetbem pexxume (HaxaTa kHonka SBI) K Tem xe
IMOfaM NOAKJIOUeHH 06a KoHpgeHcatopa — CI u C2. B s3Tom
ciydae HanpsKeHHe Ha Harpyske coctaBuT yxe 198 B.
Uepes nuon VD3 sapsixkalorcs konaeHcartopn C3, C4. Ecan
NasibHAK JIeXHT Ha INOJCTaBKe, TO 3aMKHYTHE KOHTaKThHl
repkosa K/ IyHTHPYIOT Henb YOpPaBJASIOLIEro 3JEKTPOAa
TpuHucTOopa VSI. IlosToMy TPHHHCTOP 3aKpHT, KOHAEHCa-
Topel C3 u C4 K Harpy3ke He NOAKJIOUEHH H HHAHKaTOpHadA
namna HL1 we roput. Lenouka VDICS5VDS cayxutr anas
¢opMupoBaHuA ympaBJasiomero Ttoka Tpunucropa. Koraa
nasiIbHMK CHUMAIOT C HOACTABKH, KOHTAKTHl [€PKOHA Pa3Mbl-
kaiorcsi. Paspsinka konpeHcatopa C5 mnpoucxoauT uepes
ynpaBasiomuil nepexop TpuHHcTOpa. OTKphHIBafAch, TPUHH-
CTOp Mojkaouaer koHaeHcatopu C3, C4 k marpyske. Ha-
npsixKeHHe B ME€PBOM, BTODOM M TpeThbeM pexHuMax Bo3pacra-
eT COOTBEeTCTBeHHO no 222, 234 u 243 B. O6 stoMm cHruaJu-
3UpyeT cBeueHHe MHAHKaTOpHOH samnwl HLI. Huop VD4
npefoTBpamaer 6poCOK TOKA yepe3 JaMIy NPH OTKPHIBAHHH
TpuHHCTOpPa, a AHOA VD5 HckilouaeT mosiBAEHHe Ha ero
ynpasJsolleM 3JeKTPOoAe o6GpaTHOrO HampsXKeHHs.

Kuonka SB3 HyXHa TONbKO HJjsi c6poca KHOMOUHBIX
nepexJiouareneit SB/ u SB2 B ucxoiHoe noJjoxeHHe H TeM
caMbiM YCT2HOBKH NEGPBOTO pexHMa paGOTH MPHCTaBKH.

KOHCTPYKTHBHO NpHCTaBKa BHIONHEHa B BHJAE MOJCTaB-
KM nof nasJjibHHK (cM. puc. 1). Ee kopnyc caenan u3 Jaucro-
Boro (oJBIHPOBAHHOrO CTekJoTekcToaura. JlHO H TpH
CTEHKH COeXHHeHb U3HyTpu naikoi. [lepegnsis creHka ¢
JHOM M KDPBIIIKOH COCGJMHEHA MapHHPHO MeLHOH NPOBOJO-
KO, TNpONYyIIEHHOH CKBO3b OTBEPCTHSl, MNPOCBEpJIEHHbIE
BIOJb KpaeB pneTaseff, 4yTo cO3faeT CBOOOAHBIH MOCTYN K
JeTansM NPUCTAaBKH. J|aTYHK NOJIOKEHHs MasabHHKA, Haxo-
AAmuics Ha KpeluKe (CM. puc. 4), COCTOUT M3 OCHOBaHHA [,
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K KOTOPOMY NMPHKJEHBAIOT MOCTOSHHLI MarHuT 3 pasmepa-
Mu 37X11X7 MM (OT MarHWTHOH 3alleNKH AJS [BepeH).
Cnepenn K ocnosanuio kpensrt naarty 4 ¢ repkOHOM, npo-
MeXYyTOUHYI0 NJaHKy & u mnnaHky 6. [lnata ¢ repkoHom
HMeeT KpenexKHble OTBEpCTHs 0BajbHOH (OpMBHI, YTO MO3BO-
JeT pery/aupoBaTh PacCTOSIHHE MeXJAy TepKOHOM H Mar-
HHTOM B mnpenesax 2.6 mm. CBepxy JHaTUIK 3aKpHBAIOT
CTEKJIOTEKCTOJNUTOBOH KpbillKo#i 2. 3aKpHiTasg KOHCTPYKLHA
JaTunka obecneuHBaeT Ge30MacHyl0 paboTy ¢ NPHCTaBKOM.

st pacwHpeHHs sKCIJyaTalliOHHBIX BO3MOXKHOCTEl
NPHCTaBKH Ha ee KOpmnyce AJs NasjibHHKa NPEAyCMOTPEHO
ZIBa TrHe3[la, ORHO M3 KOTOPHIX HAaXOJAHTCSl B 30HE YYBCTBH-
TeNbHOCTH AaTuHKa, IPYroe — BHE ee.

B npucraske npumenen repkod tTuna K9M-1 (ot anekr-
POHHOTO HaCTOJLHOrO Kanabkyasitopa). Kougencarops CI—
C5 tuna MBIO-2 =10 9% Ha HOMHHAJBLHOE HAaMpsKeHHE
400 B (moryr 6miTe THma MBI'U). DaekTpoJHTHYECKHE
KOHIEHCATOpH INPHMEHATb HE peKOMeHAyeTcs H3-3a HX
6oJIbIIOrO IONycKa Ha HOMHHAJbHYIO €MKOCTb H MaJjoi HO0-
NYCTHMOH aMIJINTYAbl NepeMeHHOH cocTaBJAloleR Hamnps-
xkenus. Ilepekmiouarenn SBI—SB3 tuna [12K. Inoxwi
J2265 MoOXHO 3aMeHHTb JOPYrHMH, PacCUMTaHHBIMM Ha
o6parHoe Hamps:keuune He meHee 400 B u npsamoit ToK
300 MA. Tpunucrop KVY201K MoxHO 3aMeHHTb JIOOHIM
JPYTHM MOUIHLIM C MPSMbIM HanpsikenueM He Mexee 300 B
(o6paTHOe HanpsixKeHHe 3HAUYEHHsS He HMeeT).

clyyae HCNOJAb30BaHHS TNPHCTABKH JJs MHTAHHSA
nasyibHHKa Moinsocthio 656 BT smamny MH2,5-0,15 caenyer
saMeHuTs Ha MH3,5-0,26. [Insi coxpaHeHHs] BBIXOAHMIX Ha-
NpsXKeHHHi Ha INpeXHeM YpPOBHE €MKOCTb KOHJEeHCaTOpOB
Cl1—C4 caepyer H3MEHHTb B COOTBETCTBHH C TpadHKOM
(puc. 3).

HanaxuBanue mpucraBkH CBOAHTCS K YCTaHOBKE OINTH-
MaJlbHOTO 3a30pa MeXJy IIOCTOSTHHHM MAarHuTOM H TrepKo-
HOM IJIsl JOCTHXKEHHSI YCTOHYHBOrO cpaGaTBIBaHHS NaTyHKa.
Cayuaercs, npepoxpanutenn FUI (0,5 A) neperopaer or
HMIIyJIbCa TOKa 3apSfAKH KOHJACHCATOPOB NPH BKJIOYUEHHH
NPUCTaBKH B ceTb. UTOGH 3TOrO He MPOHCXOIHJO, MOXKHO
NOCTaBHThL NPeAOXPaHUTeNb, PACCUNTAHHBIA HAa TOK A0 1 A,

Jinteparypa
Tupnctopw (Texnuueckuit cnpapounuk) Ilep. ¢ anra., mox pex.
B. A. Jla6ynuosa, C. ', O6yxosa, A. ®. CsupugoBa.— HMaa. 2-e, aon.—
M. ; Dueprus, 1971,
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DNeKTpPOTEXHHUECKHN cnpaBOYHHK. — ToM, 1, nox o6-
mefi penakuueli npod. Iepacumosa B. T., I'pyannckoro IT, I., )Kyko-
Ba JI, A,—6-e usg,— M, : dueprus, 1980,

BbITOBAS ABTOMATHKA
«BETYUIUE OTHHU» C PACIUPEHHbBIMH BO3MO)XHOCTAMHU
10. Nanuenko

Ilpn odopMieHHH CLieH KOHIEPTHHIX 3aJi0B, AHCKOTEK,
HOBOTOJHHX €JI0K YacTO HCHOJb3YIOT 3(deKT «OGeryuux
OrHefi», 3aKJI0YAIOIHACA B OOYEPEJHOM BKJIOUEHHH rpynn
JaMI, HaXOASIKXCA APYT 32 APYTrOM.

Onuncanus nepexaioyaTtesel, peaJHu3yoIUX 3TOT 3hdexT,
HEeOJHOKPaTHO Ny6JIMKOBaJIHCh B XKypHaJe «Panno», B c60p-
HHKax «B momollp paguoiio6uTesiio», APYrod nonyJaspHof
pazuHoTexHHuecKOH JutepaType. OpHako BceM HM, Kak
NpPaBHJIO, CBOHCTBEHHO ONHOOOpa3Hoe mepemelenHe <«6ery-
IIero OrHS» C MOCTOSIHHBIMH CKODOCTbIO M HampaBJeHHEM.
ITpumenenne nHGpPOBHIX MHKPOCXEM HOBBHILIEHHOH HHTErpa-
IIHH NO3BOJISIeT 3HAUHTENbHO PacUIMPHTb BO2MOXHOCTH MO-
JOOHHIX yCTPOHCTB, COXpaHsisi NPH 3TOM uX HeboJbuine
rabapuTHl.

OnucriBaeMoe 3ech YCTPOHCTBO yrnpaBjeHUs «GerymuMu
OTHAMH» 06JiajaeT CJeLYIUMH BO3MOMXKHOCTAMHI:

BO3MOXKE€H BHIGOD OIHOH H3 BOCBMH cKopocTeil mepeme-
[IeHHus1 «OeryLero oras»;

B aBTOMAaTHYECKOM DeXHMe CKOpocTb «0OeryImero OrHs»
H3MeHsIeTCs] aBTOMAaTHYeCKH OT OLICTPOA K MexJeHHOM.
BpeMs H3MeHEHHS CKOPOCTH YycTaHaBJHBaeT ONepaTop;

HanpasJIeHHe ABHXKeHHS «O6erylux OrHei» H3MeHAeTcA
aBToMaTHueckH. Kpome Toro, omepatop MoXeT ycTaHaBJH-
BaTh OJIHO JXXeJiaeMOe HaNpaBJeHHe HJAH NEePHONHMYECKH H3-
MEHATDb ero;

BO BCEX pexHMaX paGoThl MOXKHO ycTaHaBJHBaThb NJaB-
Hoe nmepemelnenne «Geryuiero orusi» (Bcjaen 3a npeabaymied
JlaMNo¥ Cpa3y BCIEIXHBAET NOCJAEAYIOlas) HIH HMNYJIbCHOE
(Mex]y BCTIHIIKAMH JaMI — TeMHOBHIE May3H).

[lpunuunuasnbHast cxema ycTpoficTBa NpHBeJeHa Ha
puc. 1. Ha nornueckux saementax DDI.1, DD1.2, pe3ucro-
pax RI, R4, R7 u kouuencatope CI coGpaH reseparop
uMnynbcoB. Pesucrop RI cayXuT [Jas NOACTPOHKH B
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HeGOJILIINX Tpefesiax YacTOTHl reHepatopa Ao 3Hauenus 2f,
rae f— MakcHMaljbHasi 4acTOTa NepeMellCHHs «6erymunx
OTHeii», HMeloumAas HOpPMaJbHLIA 3pUTENbHBIA 3ddexT. Die-
MeHT DDI.4 cnyXuT Ras HOpMann3auuu (POHTOB HMMYJb-
COB reHeparcpa.

HMnynbce remepatopa mocTynaioT Ha JenauTenb, o6pa-
30BaHHHIA ABYMSl NOCJeLOBAaTe/NbHO BKJIIOYEHHLHIMU CUETYH-
kamu DD3, DD4 u D-tpurrepom DD6.1, pabGotaiomium B
cyeTHOM pexkume. [JenuTtenb JgelUT yacToTy TFeHepaTopa,

o6pa3ysa paa M3 NEeBsTH yacTor f; g—: ;”""’ %6 C BH-

xonoB cueTunkoB DD3, DD4 uMmnyabcH mocTynaoT Ha BXOAH
myabTuniaekcopa DD7. Ha BeIXoAe MyJbTHIJIEKCOPA NOAB-
JITeTCsl MOC/ef0BaTeIbHOCTh HMIYJIBCOB €O BXOAa, ompeje-
JIGHHOTO YNpaBJsIOLIHM KOAOM Ha BXopjax aapeca A0, Al,
A2, JTtoT KoA, B CBOIO Ouepefb, ONpejeseTcss COCTOSHHEM
cuetunka DD5. Tlpu BKJIOYEHHH NHTaHUS 3TOT CYETUHK
VCTaHaBJMBAeTCs B HyJNeBO€ cocTosiHue anaementoM DDI1.3
H HHTerpupywoued nenoukoit R5C2.

B pyunom pexume (nepexniouatens SA/ B moJoKeHHH
«PyuH.») cocTrosinue cuetunka DD5 nsmensercs HaxaTHEM
kHONKU SB1 «YcT.». danementsl DD2./ u DD2.2 o6pasyiorT
RS-tpurrep, ycTpaHsiowni ApeGe3r KOHTaKTOB KHONKKH SBI.
Bo3MOKeH elle OAMH MeToj ycTaHoBKM cuerynka DDS B
Tpe6yeMoe cocTostHHe: nepekJioyatesib SA/ ycTanaBauBaior
B MojoxeHne <«ABT.», a npd BbIGpaHHOH CKOPOCTH mepe-
MellleHHs: «Gerymux OrHefl» nepekJaIo4yaioT B MNOJOXKEeHHE
«PyuH.».

B aBromaTHueckom pexume (mepekJjiouatenar SAI B mo-
JOXEHNU <«ABT.») COCTOSIHHE CHeTYyHKa H3MEHSIeTCsl Hempe-
PBIBHO MMIYJbCAMH, NOCTYMAOIHMMH ¢ BhBoxa JI MHKpO-
cxempl DD9, uacToTa clefOBaHHSI KOTOPHIX ONpejesercs
nosoxenuem nepekaiouatens SA3 «Ckopocts nepeks.». Ha
KOHTAKTHl 3TOrO NEpek/JoYaTel]s NoAalTCsd HMIYJbCH BCeX
IeBATH 4acToT, o6pa3oBaHHBIX AeJuTeseM (MHKPOCXeMbl
DD3, DD4, DD6.1). V3aMeHsa noJoKeHHe KOHTaKI10B nepe-
kaouatenss SA3, omepaTop H3MeHsieT 4acTOTY CJE€ZOBAaHHA
MMIYJbCOB, nocTynaomux Ha Bxox C1 cuerunka DD, pery-
JUPYsl TEM CaMBIM €ro CKOPOCTb Mepecyera.

MMuyabchl ¢ BHIXOAA MYJbTHIJIEKCOPA TNOCTYNAalT Ha
peBepCHBHBIN YeThipexpaspaiubiit caBurosbii peructp DDS.
Peructp ocyuecTBafeT NocjaefoBaTeNbHbIH CABUI CHIHAJja
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Jorayeckoli 1 ¢ yacToToéi UMNYabCOB, NOCTYNAIOWHUX Ha €ro
Bxoasl C1, C2,

Bce BeXoan pernctpa coeaMHeHnH €O BXOLAMH MHKpO-
cxemel DD/, npousBoasilieii onepalHio JIOTHYECKOTO CyM-
MHpOBaHHs ¢ HHBepcHell. C ee BHIXO1Aa CHTHAJ MOAAeTcs Ha
Bxoanl VI u D4 peructpa DD8. Ilostomy noka XOTb Ha
OJHOM BHIXOHe perucrpa GyneT curuaJj Jordueckod 1, B pe-
THCTP GYyAYT 3anucHIBaTbesl cHrHAJB Joruyeckoro 0. Taknum
o6pa3oM Ha BHIXOfAaX perHctpa OYAyT MOCAeNOBaTebHO
NOABJIATLCS CHTHAJIBL JIOTHYecKoi 1.

HanpaBnenne caBura peructpa onpeiensieTcss CHHaJIOM
Ha ero sxonxe V2: npu Raauuuu Jorudeckoro 0 ciBHr Gyner
NPOMCXOAUTh BHpaBo, NpHu Joruueckoil 1-— Baeso. Tem
caMbiM OyZeT OCYLIeCTBJASTLCS H3MEHeHHe HalpaBJieHus
IBHXKENHs «6erymux oruefi». Ynpasiser peBepcoM perucr-
pa tpurrep DD6.2, ViameHsdTb ero cocTOSIHAE MOMKHO ABYMS
cnoco6aMu. Ecam 3aMBIKaOIIMA KOHTAKT [epekJlouaTens
SA2 paxoauTcsl B CPEeAHEM MOJOMKEHUH, TO COCTOsIHE TPUr-
repa U3MeHS€TCS CHTHaJaMH, NMOCTYNAIOUMMH ¢ Bhixoga §
cuetynka DD9 (aBTOoMaTuyeckasi cMeHa HanpaBjieHUs JBH-
XKeHHs «Oeryunx ordefi»)., Ecau 3aMblKalolmuii KOHTaKT
nepekJiouatenss SA2 ycTaHOBHTbL B OJHO H3 KpafHHX moJo-
JKeHHH, TO OJHH H3 BXOZOB S waum R Tpurrepa okaxercs
3a3eMJICHHEIM H TpPHITep YCTAaHOBHTCS B COCTOSIHHE JIOTH-
geckoil | uam noruueckoro 0 COOTBETCTBEHHO (yCTaHOBKA
Tpe6yeMoro HampaBjaeHHs omepaTopom). [locse nosBaenus
nooyepejHO Ha BLIXOAAX pErucTpa HMIYJbCOB BO3HHKael
COCTOsIHHMe, KOTJa Ha BCeX BBIXOZAX perncrpa OyaeT JIOTH-
veckuit 0. TIpH 3TOM racHyT JiaMmbl BceX 4eThHipex KaHaJioB
H CHOBa NpPOAOJIKAETCH ABHKEHHEe, [[Jifl HCKJIOUEHHs 3TOro
spdekTa BBefen nAThHi kKaHaa (3aemeHt DD2.3), KoTophiii
3aMOJIHSeT HHTEPBAJI rallleH’s OCTaJbHBIX YeThipex KaHaJOoB.

Buixoabl perucrpa 3aBefeHBl Ha BXOLB MHKPOCXEMEI
DD10. Tlpu pa3oMKHYTHX KOHTakKTax nepekawuarens SA4
«[lnaBuo-umn.» sta muxkpocxema u snementr DD2.3 paGora-
10T KakK OOHKHOBeHHBIe HHBepTOpPH (pexum «Ili1aBHO»).
Ilpn 3aMkuyTHIX KOHTaKRTax SA4 HMNyJbCH BKJIOYEHHS Ka-
HaJIOB CTPOOHPYIOTCS TAaKTOBBIMH HMIYJbCAMH C BBIXOAA
MYyJAbTHIJIEKTOPA W Ha BBIXoAax sJjemeHros DDI10, DD2.3
nosABJAIOTCA CHrHAJB Jornyeckoro 0, ciaepyiomiue He cpasy
JApyr 3a APYroM, a yepe3 1eKOTOPHIl NMPOMEKYTOK BpPeMeHH
(pexkum «HMmm.»).

C BbixogoB aneMentoB DD/0, DD2.3 curnanabl BKJwoye-
HHS KaHa/noB B Buae Jorudeckoro 0 noctynaior Ha 6ydep-
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Puc. 2, Cxema mpocreiimero Gydep- +58 HLI

HOro KOMMYTaTopa AJisi NEPBOro Ka- P
o 2210

vri

Hble KOMMYTaTopbl, cxembl n /7590
KOHCTPYKLUUH KOTOPhIX ompe- K 47K —
JEJIAI0TCS KOHKPETHBIM THIIOM
HCNOJIb3YEeMBIX JIAMI HaKaJH-
BaHUsI.

Ha pnc. 2 npusesena cxema npoctefimero 6ydepHoro
KOMMYyTaTopa AJisi mepBoro Kanasa. Ilas ApPyrux KaHaJoB
cxema aunasoruyna. Curnan Jsorunueckoro O mocTynmaer Ha
6ady Ttpausuctopa VTI. TpausncTop npu 3TOM 3aKphIBa-
ercst, TpunucTOp VS OTKpbIBaeTcsi  3aropaercs THPJSHAA
Jamin HakajauBaHus HLI.

HemocratkoM kOoMMyTaTOpa, cOGpaHHOro MO TaKOH cxe-
Me, fBJSIETCS NMPHCYTCTBHE NOTEHIHAJa CeTH Ha 3JeMeHTax
KOHCTPYKUHH, YTO CO3Ja€T ONACHOCTb MOPaXKeHHs TOKOM
11 TpeGyeT TLiaTeJIbHOH H30JSLHH OPraHOB yNpPaBJEHHSI.

B ycTpoiictBe ympaBieHus BMECTO MHKPOCXEM CEpHH
K155 MOXHO HCMONb30BaTh aHAJOrMYHEE MHKPOCXEMbI ce-
puii K133 n K134. BMecto mMukpocxemn K155J/1P3 B kaue-
ctee DDII moxHO ucnmosib3oBaTh Mukpocxemy KI155JIE3.
[MogcTpoeunwlit pesucrop RI MoxeT 6hIThb JI060r0 THIA,
3JIeKTPOJINTHUECKHe KoHJeHcaTophl CI, C2 rtakxke Jo6oro
THNA, HA HOMHHAJIbHOE HaMNpsiKeHHe He HuXe 6 B.

HanaxuBaHue ycTpoiicTBa CBOAHTCS K MOACTPOIKE
4acTOTHl FeHepaTopa HMNyJabcoB pesuctopoM RI. Ecau ono
co6paHo NpPaBHJAbHO, TO HayMHaeT paGoTaTbh cpasdy mnocne
BKJIIOUEHHS] MUTAHHUSA,

Hano ckasatb, yto ycTpoiicTBO ynpaB/ieHHs «6erymuMu
OTHSIMH», NOCTPOEGHHOE IO aHAJIOTHYHOH CXeMe, MOMKHO HC-
[0/1b30BATh B KauyecTBe LBETOMY3bKaJabHOR ycTanoBkH. Jl/st
3TOr0 BBIGPAHHBIH MapaMeTpP MY3BIKH, HanpHMep rPOMKOCTb
3By4YaHHsl, HYXHO NPEACTaBHTb B BHIE UHGDPOBOro Koja
(c nomombio aHajOro-UMPPOBOro npeo6pa3oBanHA) H
HCIOJIb30BaTh B Ka49ecTBe yMPaBJsIOLIEr0 CKOPOCTbIO nepe-
MeIleHHs «GeryuHx orxefis,

VoI-Vph
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o NPOCLBE YUTATEJIEA
AHTEHHA JHWAIMA3OHA [lB

K. Xapuerso

Ipuem TeneBu3NOHHBIX Nepelau Ha pafuouacrotax 470...622 MIu
(21—39 xanasn) AuanasoHa AenyuMeTpoBbiX BoaH (HL[B) Tpe6Gyer coorBet-
CTBYIOLICTO MOAXOJA K pacyeTy H KOHCTPYHPOBAHHIO aHTEHHBIX YCTPOMCTB.
Hexortoprie pamno/io6uTeNH MBITAIOTCS PelINTb 5TY 3ajauy NPOCTHIM Me-
pecueToM, CCHOBAHHBIM Ha NDHHUHNAX SJEKTPOXHHAMIIUECKOTO NOAOGHS
AHTEHH, NapaMeTPOB HMEIOMHXCA KOHCTPYKUHH Te/IeBH3HOHHBIX aHTEeHH
MeTpoBoro ananasoHa (1—12 kanaani). Ilpu aToM OHH Heu3GeXKHO CTaNKH-
BalOTCS C TPYJAHOCTSMH CaMOro Iepecyera i 3a4acTylo He MOJY4aloT XKejlae-
MBIX Pe3yJ/IbTaToB.

KakoBul e OCHOBHBIE NPHHILEML NMOAXOJA K pellleHHIO 9TOH 3afaun?

B cBoGORHOM NpPOCTPaHCTBE PALHOBOJIHS, H3/YYEHHbIE AHTEHHON, HMEIOT
chepHUeCcKYI0 PacXOAMMOCTb, B pPe3yJbTaTe Yero aJeKTpuueckas Hampsi-
JXeHHoCcTb noas E yGbiBaeT 06paTHO NpPOMOPIHOHAJbHO PAaCCTOSIHHIO 7 OT
antenHbl. Henanpapiennas anTenHa, W3Jydaiowas MOWHOCTb Py paBHo-
MEpHO BO BCE CTOPOHEI (H30TPOMHBIA H3JyyaTelb), CO3JA€T HA PACCTOSHHH 7
IJIGTHOCTbL NMOTOKA SHEPrHH, Xafakrepusyemoro Bektopom [lofinTtunra:

= on/4nr2. (1)

3HaMeHaTeNb STOro BLIpPaXKEHHS YHCJCHHO NPefCTaBasieT coGOH mJommaib
chepbt, uepes KOTOPYIO MPOXOJHT SHEPTHS H3JTYUYEHHBIX BOJH.

Bekrop II cBfi3an C JefiCTBYIONM 3HAUYCHNEM HANPAKEHHOCTH MOJA
E nuseltHolt noJsipH3allid COOTHOLIEHHEM

1= E%120m. @
IlpupaBuupas Buipaxennst (1) m (2), noayuaem, 4toO

E=1V/ %Py /r ©

Hanpsikennocts noast E yMeHbIIaeTcs NPOMOPIMOHANLHO YAAJEHHIO
npHeMHOA aHTEHHH OT HCTOYHHKA H3JyYeHHS.

Jlio6ass peanbHasi aHTeHHAa HMeeT HalpaBJjeHHHe cBoficTBa. OHa u3-
JiyuaeT 3HEpPruio HepaBHoMepHo. HamnpassieHHOCTb H3JyueHHA JOGOA aw-
TeHHH! B Ja/JibHell 30He OMHCHIBaeTCS 3aBHCHMOCTBIO HATIPSIKEHHOCTH HOJIS
OT YFJIOBLIX KOODAMHAT © M @ mpH NOCTOSIHHOM PacCTOSIHHH. STy 3aBHCH-
MOCTb Ha3biBalOT XapaKTePHCTHKOH HanpasJeHHocTH f (O, @), rae © — no-
JApHBIA yroJa, a ¢ — asHMYTalbHBIH,
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Hanpasnennan antenna 6Jarofaps MeHbUIeMY pacXoly SHepriH Ha
H3NMydeHue B GOKOBLIE JIeMeCTKM AHArpaMMbl HanpaBJEHHOCTH CO3JaeT B
TJIaBHOM €€ JIermecTKe Ha PAacCTOSIHIH 7 TaKYIO YK€ HaNpsKEHNOCTb TMOoJd,
Kak M HeHanpaBJeHHas, H3Jyuyalomas NPH 3TOM MOILROCTh Py MeHbIYIO,
ueM Pg,. OtHollenne

n= T2 O
Py
11a3nIBaloT kod(pduuiienToM Hanpasaenuoro fefictsna (KHJI) maunoit au-
TeHHbI.
Takum 06pasom, HanpaBJieHHaA aHTEHHA CO3J4€T B HaNpamJ/JeHHH MaK-
CHMYMa H3JIYU€HHS TaKYylO XKe HanpAXEeHHOCTb NoJiA, KaK H HeHaNnpasJei-
Hasl npH GOJbLIEM yPOBHE MOLIHOCTH: P2° = [IPy. Tostomy

E= )/ 30P;0/r. (5)

MounocTb n3syuenns Py CBSI3aHa ¢ OJBOANMOI K aHTEHHE MOUHOCTBIO
P, cootHOmeRHeM

Py =P, -1y, ©®

rie Ny — KII anTennnl, onpejeasiomui s(hexTHBHOCTD npec6pa3oBaHus
DHICOKOYACTOTHOH SHEepPrHH B JHEPrHIO PafHOBOJH H OGPATHO.

st ofHOBpEMEHHOrO y4eTa NoTEpb B AHTEHHE H BBHIMTPHIMIA M0 MOI-
HOCTH MDH HaNpaBJIEHHOM H3JYUeHHH CAYXHT KO3bOHIUEHT YCHJCHHS aH-
TEHHbI, KOTOPHI Onpefe/seTc TaKHM BhIpaXKeHHEM:

Y=, Y]
Tax xax Pgll = Pyn,Jl = P,VY, To Buipaenue (5) npuMer BHA

E=V'30Ps.y Ir ®

B peanbHHX yCNOBHAX pacnpocTpaHsIOUHeCs PaXHOBOJHEI NpeTepre-
BalOT GoJiblllee 3aTyXaHHe, YeM CYLIeCTBYiOmee B CBOGOXHOM MPOCTPAHCTBE.
s yyera 3TOro 3aTyXaHHs BBOAAT MHOXHTeJb ocaabiaenus F (r) = E/E g,
KOTOPLIA XapaKTepH3yeT OTHOLIeHHEe HaNMpsKEHHOCTH NMoJf AJs peasibHbIX
YC/IOBHH, K HanmpsKEHHOCTH MOJA CBOGOJIHOTO DPOCTPAHCTBA IPH PaBHEHIX
paccTOSAHHAX, OJHHAKOBLIX AHTEHHAX M MOXBONUMBIX K HHM MOILHOCTSIX
1 T. & C noMolbio MHOXKHTe/1 ocnaGJenHs HaNpPsXKEHHOCTb MoJs, co3]a-
BaeMasi nepejaiomell aHTeHHOH B peasibHBIX YCJIOBHAX HA PAaCCTOSIHHA 7,
MOKeT GbiThb BLIPAXKEHA KaK

E=Ecs- F ()= (Y 30P, Y [r)- F (. ®
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Ipuemnas auTenHa npeo§pa3yeT SHEPTHIO SJEKTPOMATHHTHOR BOJHH
B 3JekTpuuecKnit crrHai. KosuuecTBeHHO STY CMOCOGHOCTb aHTEHHH Xa-
pakTepnsyioT ee sbdeKTHBHOA MIOmAnbIO Sygq. OHa cooTsercTBYeT TOR
niomann $GpoHTa BOJIHBEI, H3 KOTOpOH MOrJouiaeTcs BCA cONepXKamascs
B Hedt sHeprust. C KH/L sTa njomans cBA3aFa COOTHOIIEHHEM:

A
Sapp =37 " a0

HsnoxenHoe smech Mo3poJifieT HanmHCaThb ypaBHeHHe paluonepenau,
KOTOpOe CBfI3bIBaeT MapaMeTphbl annapaTypbl CBA3H (mepeiaTuHka H NPHEM-
HHKa) H aHTEHH H Oonpeje/isieT YpOBeHb CHrHa/la Ha Tpacce: NpH MOMIHOCTH
nepegarynka Py MoimHocTb Py cHrHa/a Ha BXoje NpHeMHHKa Oy/JeT paBHa

2

Po= Py Yy Y, (2P O an
rae n; n ny, — KII[ nepejatomero H mpHeMHOro ¢ujepoB COOTBETCTBEHHO,
Yy u Yy — Ko3bduiLlenTs ycuaeHHs nepelaiowmell H npueMHoll aHTeHH,
A — nanBa BoMHBL H3/YYeHHS. MHOXHUTEJb B 9TOM BbIpaXKEHHH, 3aKJIOUeH-
HEIl B CKOOKH, OMnpele/isieT OCHOBHBIE MOTEPH NPH PacnpoCTpaHeHHH PajHO-
BOJIH (OCHOBHEIE NMOTepH nepefaun). [Ipn sTOM Npennosnaraercs, YTo aHTEHHA
corJacoBana ¢ ¢uiepoM, a dusep c TeJeBH3HOHHEIM NMPHEMHHKOM H, KpoMe
TOTO, aHTEHHAa COTJIaCOBaHa MO MOJAPH3alUHH C MOJeM CHTHaJja.

PaccMoTpum nojpoGHee BuipaxceHue (11). JonycTHm BrnosnHe peanbHYIO
CHTYallulO0, KOra IJHHA BOJIHH A; H3JyYeHWs Te/eBH3HOHHON Mepejaun
yMeHbieHa no 50 cM (monajaet B AHanasoH uwactor 21—39 kaHanoB),
T. €. yMeHbllleHa N0 cpaBHeHHI0 ¢ A, = 500 cM B 10 pas, rge A, — puuua
BOJIHBI H3JIy4eHIs, OKa3ulBaioulasica B Auanasone 1—5 kawanaos. Paccyx-
Iasa manee, 6yneM nosaraTb, YTO MpoH3BefeHue Py¥Y (1, MOIMHOCTH nepenar-
unKa, Ko3thdulueHTa ycuaenns nepefaioumeit antenun 0 K1 nepenaiomero
¢uzepa Ha Boanse A, 1 Ha BosHEe Ay OcTajoch HeuaMeHHbIM. HenaMmeHnHbIM
ocTajics H MHOXHTeNb ¥, — KO3(POHIHEHT YCHJIEHHS NMPHCMHOIN aHTEHHHI.
O6bscHseTcd 5TO TeM, YTO PafHOJIOOHTE/b-KOHCTPYKTOp CKOMHPOBAJ aH-
TeHHY JMana30oHa MeTPOBBIX BOJH H HCIIOJb3yeT ee IJd MpHeMa Teljenepe-
Rau pmuanasona JILIB.

TMpegnonoxuM gaxe, 4TO MPH 3TOM YNAJOCh COXPaHHTb HEH3MEHHBLIM
vy, — KI1[, npuemnoro ¢uaepa u sHaueHuwe F (r) — MHOXuTeqss ochabie-
HHSl CHTHaJa Ha Tpacce. B pesysbTarte, kak nokassiBaeT Bmpaxenue (11),
MowHoCTb Py cHTHAJA Ha BXOJe TesleBH30pa yMenbuintest B 100 pas Ha BoJi-
He A, = 50 cM, 10 cpaBHEHHUIO ¢ TaKoil XKe MOUIHOCTbIO CHTHaMa, HO Ha BOJI-
He A, = 500 cwm.

3TOT KOHKPETHRI NpnMep MOKAa3bIBAaeT, YTO C YBeJHUYeHHeM HacTOTH
(yMeHbLIeHHEeM AJHHBI BOJIHbLI) TeJEBH3HOHHBIX NMepejay MOUIHOCTb CHTHaja,
NOCTYNAIOWEro Ha BXOA TeJICBI30pa NPH NPOYHX PaBHHX yCHOBHSAX, OLICTPO
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yMenblaercs, T. e. YCJIOBHA mMpHeMa yxyauaiotea. Ha cropone mepemaun
STH HEMPHATHOCTH CTAapalOTCA KOMMNEHCHPOBATh YBEJIHUEHHEM NPOH3BEAEHHS
P,¥,. Ho B peasibubix ycanoBusix Muoxuteas F (r) u KI1 npiemuoro cu-
Jiepa ¢ POCTOM 4YaCTOTHl YMEHbUIAIOTCH, MOITOMY HEOGXOAUMOCTb YBEJHue-
HHA Kos(dHIHeHTa yenaenns npueMuoli antenusl Y, CTAHOBHTCS Hel3Gex-
HOCTbIO0. DTOT BLIBOJA BJIeweT 3a coboii ewe ogui, 3akJlodaiomuiics B TOM,
4T0, KaK NpaBHJQ, M yBepeHHoro mpnema nporpamm 21—39 TeseBH3HOH-
HBIX KaHa/IOB HYKHO MPHMEHATL HOBBle, 60Jice HanpaBJeHHBIE aHTeHHbl MO
CPaBHEHHIO C aHTEHHAMH, NPUMeHsIeMLIMH B Hanasone BosaH 1—5 KanaJos.

Crpemsich nosyuuTh YCTORUHBEIA NpHEM TeJenepesad, pamgHOJIOGHTENH
BLIHYXKJIEHB YCJOXKHATL AHTEHHBI, HANPHMEp, CTPOHTb aHTEHHbIE pELIETKII,
T. €. O0bEIHHAOT HECKOJIbKO OJHOTHIIHBIX, 3apPeKOMEHIOBaBIUMX cefs Ha
NpakTHKe anTeHn (KaXHasi H3 KOTOPBIX HMEeT CBOIO NMapy TOYeK MHTAHHS)
¢ ofuiei cucTemoii MITaHUSA H TOJIbKO OAHOI (00weil 445 Bcex) napofi Touek
nutania. [Ipn 3TOM OHHM HepefKO HENOOLEHHBAIOT BAaXKHOCTb 3Tanma corJa-
COBaHHf NPH MOCTPOEHHH AHTEHHLIX PEIeTOK, CBS3alIHOTO C OTHOCHTEJbIO
CJIOKHBIMH H3MepeHHAMH. CKa3aHHOe NPOM/JIIOCTPHPYEM TaKHM KOHKPET-
HbIM npimeponM. CuntaeM, YTo HMelOwWasACst aHTeHHa (puc. 1, a) npeacTaBaser
coboft omun (n = 1) uaayuatenb ¢ sdxpexTHBHON naowagsio S, s MO
HOCTbIO COTJlacOBaHHbIA (Ko3ddunHeHT Geryumeii Bosinet K = 1) ¢ duaepom,
NOTepsIMH B KOTOPOM mpenebpexeM, C BOJHOBHIM conpoTHBjenueM Z,. Ta-
Kasi aHTeHHa MOTJIOAeT H3 Nijaiomleil Ha Hee MJOCKOH SJ€KTpOMarHMTHOR
BOJIHBE MOMHOCTb Py = Py - n= P, - | n nonnoctbio (6e3 notepb) KaHa-
JH3UPYeT ee Ha BXOJ NpHeMHHKa. B TakoMm c/yuyae MomHoCTb CHTHaJja Ha
BXOJ€e NpHEMHHKa GyaeT: P"pl = Py = P,. YBenuuum BaBo&:addeKTHB-
HYI0 IUIOWIAJb AHTEHHbl 33 CYET MOCTPOEHHS pelleTKH H3 ABYX (n = 2)
TaKHX H3JyyaTesiell, a BOJHOBOE COTIPOTHBJIEHHE (HIEPA OCTABHM MPEXINM,
T. €. Z, (puc. 1, 6). [Ipu 3TOM aHTeHHA nOr/IOWAeT MOLIHOCTb Py = 2P,
@ K MPHEMHHKY MOJBOJMTCA TONbKO 4acTb ee, TaK Kak B ¢ujiepe nocie na-

paslIeIbHOTO RKJIIOYEHHSA H3JydaTesefi OXHOro K Apyromy K = —;—- = 0,5.
4K
Mpun = 2P =Py -m=2.0,8) = 1,78P, riem =~ | -—WK)?—
MHOXHTeJb, YUHTHLIBAIOLUIHA MOTEPH MOUIHOCTH H3-33a PacCOr/1acoBaHHA.
[Momo6ubiii 3dekT noayyaercss 1 NpH NApaJeNLHOM COERHHEHHH TPeX
saemeHToB (puc. 1, 6). [pono/mkas Takie paccyKAeHUs, MOXKHO MOJNYYHTD
3aBHCHMOCTb, KOTOPYIO HJLIIOCTPHPYeET pHC, 2. 3Aech 3pdexTHBHAA IL10-
/b aHTEHHB! PAMO NMPONOPLUHOHAIbHA YHCAY 7 H3JyyaTeslell B pelleTkKe,
PaBHO KaK M MOTVIOLlAeMas aHTeHHOH MowHocTh Pg. Mowmocts xe P
MOABOLUMAs K NPHEMHHKY, C YBeJHUYEHHEeM YHC/IA n aCHMNTOTHUYECKH MpH-
Gauxaetcss K 4P,. ITOT mpuMep MOKa3sbiBaeT GecH/IOANOCTb MOMBITOK YBe-
JHIHTb KOI(ODUIIEHT yCHIeHHS aHTEHHOIT pelleTKH 6e3 yueTa COracoBaHis
ee 9/eMeHTOB ¢ ¢ujepoM. TpyaHoCTH, CBA3aHHBIE C COIJIaCOBAHLiEM, Mpe-
OfI0JIeBAIOT JIHGO NpPHMEHEHHEM CIEeLHaNbHLIX COMVIAaCyIOWUX YCTPOlicTs,
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M160 BLIGOPOM CRENMAIbHLIX THIOB anTenH. Hanpumep, B NelHMETPOBOM H
0COGCHHO B CaHTHMETPOBOM JIHANa3OHAX BOJH MPIMEHSIOT, KaK MpPaBWJO,
TaK HasblBaeMble anepTypHEIE aHTEHHbI, T. €. PYNOPHHIE HJH Napa6oJuuec-
kHe. OcoGeHHOCTb TAKHX aHTEHH 3aKJIOUEHa B TOM, YTO OHH HMEIOT POCTOR,
€HEeGOJIbILEX> PAa3MePOB 06y4aTelb, H «GOJIbILIONY, CPABHUTEABHO CJAOKHBLL
peguiektop. «Bosbwiofty peduekTop H 06yCNOBIHBACT HaMpaBJeHHbE CBOf-
CTBa aHTewMbl, onpenenser ee KHJII.

BHINONHHTL B JIOGHTENbCKHX YCAOBHSIX AHTEHHH aMepTYPHOro THNA
Ha puanason J1IB He npeacTasisieTcst BO3MOKHEIM, TaK KaK OHM TPOMO3JKH
# ciaoxHel. Ho nekoropoe nofobue anepTypHoft aHTeHHbI CKOHCTPYHPOBATb
MOXHO, NMOJIOXKHB B OCHOBY 00/1yuate/ib B BHJle H3BECTHON 3HI3aroo6pasHoit
@HTeHHb! (3-auTeHHDb). TTOMOTHO TaKOH aHTEHHBI COCTOMT W3 BOCHMH 3aMK-
HYTBIX OJAMHAaKOBHIX MPOBOXHHKOB, KOTOpble 06Pa3yioT ABe POMGOBHJIHLIE
suefiku (pic. 3). [ns GopMIpOBaHHS AHATPAMME HANPABJCHHOCTH aHTEHHEL,
B YaCTHOCTH, HeoGXOAUMO, 4TOGH H3AyuaTeqn Gblan CPasHpoOBaHbL M pas-
HeceHbl OTHOCHTEJIBHO APYT Apyra. 3-aHTeHHA HMeeT OAHY mapy TOueK IH-
TaHHA (a—06), K KOTOPOH HeMOCPENCTBEHHO MOAKMOUAIOT puaep. Baarogaps
TaKoM KOHCTPYKUHH aHTEHHH ee NPOBOJHHKH BO3GYXKJAIOTCHA TaK (YaCTHBIA
cyuali HalpaBJeHHs TOKOB HA MPOBOJHHMKAX AHTeHHH Ha PHC. 3 NOKA3aH
CTpesIKaMH), 4To 06pasyeTcs cBoeo6pasHasn cuH(pa3Has pemeTKa H3 YeThipex
BiGpatopoB. B Toukax I1—I1 npoBOoAHHKM MNOJOTHA AHTEHHHI 3aMKHYTHI
MeX1y coGoll M sfiech BCerfla MMeeTcsi MYYHOCTb TOKa. AHTEHHA HMeeT JiH-
HeliHyIo noaspusanuio. OpHeHTauust BeKTOpa 3JeKTpHYeckoro moaa E Ha
puc. 3 noxasaHa CTpesKaMH.

JuarpaMmbl HampaB/JeHHOCTH 3-aHTEHHH YXOBJIETBOPSAIOT AHAMA3OHY
9acTOT C MEPEKPHITHEM fyaxc/fuuy 2...5%2,5. Ee KH/L mano 3aBucur oT us-
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Pre, 3

MeHEeHHd YIJIa &, TaK KaK ¢ yBeHUeHHeM ero YM2bUISHHS HaNPaBIeHHOCT
aHTeHHBl B TWIOCKOCTH H KoMneHcnpyercs yseqiudeHHeM HanpaBAEeHHOCTII
B miockoctH E, # Hao60poT. XapaKTepHCTHKA HANPABAEHHOCTH 3-aHTEHHHI
CHMMETPHYHA OTHOCHTEJNbHO MJIOCKOCTH, B KOTOPOH PAacHOJIOKEeHH MpoBOT-
HIKH ee MOJOTHA.

B cBa3u ¢ teM, uto B Toukax [1—IT et pa3priBa nposo1aMKOB MOMOTHA
anTeHHbl, TO 31eCb HMEIOTCA TOYKH HYJCBOTO MOTEHWHA/Aa (HYJIH Hanpa-
JKeHil M MAKCHMYMB! TOKa) He3aBHCHMO OT AJAHHbLI BOJMHLL. DTO 06CTOATEN b=
CTBO 1103BOJIsET 0O6OA THCD 6e3 CMenHaNbHOr0 CHMMETPHPYIOUEro YCTpoiicTs
NpH MHTAHHH KOaKcHaabHLIM KaSeseM. Ka6eab npoxisainizaioT uepes Touxy
HYJ/IeBOTO MOTeHuUHata Il H Mo ABYM NpPOBOAHHKAM MOJOTHA aHTEHHL MOf-
BOJAIT K TOYKaM ee murtanug (piuc. 4). 3aech omieTky KaGeas COeTHHAIOT
CO/IHOH H3 TOUEK MHTAHHS AHTEHHE!, 8 LeHTPATbHLIA TPOBOHUK — C APYrOil.
[NpuaminHanbio onyeTKy Kabenst B Touke [1 TOXe HYKHO 3aMKIYTh HAKO-
POTKO HA NMOJIOTHO aHTEHHbl, OJHAKO, KaK MOKa3aJa NMpakTHKa, AeJaTb 3TO
re ob6asateabro. Jlocratouno kaGesb MOABA3aTh K MPOBOJAM MOJOTHA aH-
TeHHbl B Touke [I, He Hapywas ero MOJHXJOPBHIHIOBOH OGOJOYKH.

3uraaroo6pa3Has aHTCHHA LIHDOKOMOJOCHA H Y106HA TeM, YTO ee KOH-
CTPYKUUSI CPABHUTEJNbHO npocra. JTO ee CBOMCTBO MO3BOJAET AOMYCKATh
3HAYMTEIbHBIE OTK/JIOHEHHs (HeH3SeXKHHle MPH H3TOTOBJIEHHM) B TY HJIH
HHYIO CTOPOHY OT PACYSTHHIX pa3Mepos ee 3/J1eMEHTOB MDPAKTHICKH 03
HapyweHHsl 3JCKTDHYECKHX NapaMeTpoB,
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KpuBas 1, nokasannas Ha puc. 5, xapakrtepuayer 3aBHcuMocth KBB
oT ortnowenus I/A B 75-omHOM ¢uiepe IJs 3-aHTEHHb, NPHBEJEHHOH Ha
puc. 4, a Kpubasi 2 — aHaJOTUYHYIO 3aBHCHMOCTb Aas sHauenufi ee KHJ.
C yBenuuennem otnowenus [/A KH/L 3-anTeHHL! BHavaJje pacTeT, a JOCTHI-
HYB HEKOTOPOrO MaKCHMyMa — yMeHbuwaercss. Hauwaabnmit poct KHIL
00bsACHAeTCA yBeJHYeHHEM (B JAJHHAX BOJIH) pPa3MepoB MOJIOTHA 3-aHTEHHLI,
acnaa — pac)a3ipoBKOil ee 31eMEeHTOB NMOC/Ie NPOXOXJCHH ONTHMAJIbHOIO
cooTHoweHus I/A.

IMonbayack rpadukaMu puc. 5, MOXXHO NOCTPOHTb 8-aHTEHHY, HMeIO-
MY MakcHMaabiio Bo3aMoxHb KHJL aas faHHOro THNA NOJIOTHA aHTEHHBI.
Ee Bxoasce conpoTuBieHue B fnamasoHe 4acTOT B SHAUHTENbHON CTemeHH
8aBHCHT OT NOMNEPeYHBIX Pa3MepoB NPOBOAHMKOB, H3 KOTOPLIX BHIMOJHEHO
nosoTHo. Yem Tosme (wHpe) npoBOAHHKH, TEM Jyullle COr/IacOBaHHE aHTeH-
HH ¢ ¢ugepoM. BooGule xe A/ MOIOTHA 8-aHTEHHB NPUFOAHB NPOBOAHLKI
€aMoro pasanynoro npodnas — TpyGKH, MJIACTHHH, YFOJKH H T. IL

PaGouu#i Anana3oH 3-aHTeHHB MOXHO PpacilipHTb B CTOPOHY Gogee
HH3KHX 4acTOT Ge3 yBejuueHus pasMepa [ nyteM o6pa3oBaHHA JOMOJIHH-
TeNbHOl pacnpejeseHHON €MKOCTH NpPOBOJHHKOB €e MOJOTHA, a ofiue
pa3Mephl, BhlpakeHHble B AJHHAaX MaKCHMa/bHOH BOJIHH paouero Auanae
80Ha, yMeHblUHTb. JloCTHraeTcs 9TO nepeMblKaHHEM 4acTH NPOBOJHHKOB
8-aHTEHHbI, HalpUMep, AONOJHHTENbHHIME NPOBOAHHKaMH (puc, 6), KoTo-
pble H CO3AalOT AONOJHHTENbHYIO paclpejeseHnyi0 €MKOCTb,
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JnarpaMMbl HAanmpaBJIEHHOCTH TaKoit aHTEHHHl B MJOcCKocTH E auaso-
THYHDLI JHAarpaMMaM CHMMeTpHuHOro Bu6partopa. B mnockocru H auarpammst
HAMDAB/JIEHHOCTH C yBeJuelHeM YacTOThl MPETepneBaioT 3HAYHTEJbHHI®
u3menenus. Tak, B Hauaje paSoyero Auana3oHa YacToT OHH JHIIL CJerKa
CKatsl NOA yraamu, 6au3kumu K 90°, a B KOHUE pa6oyero AMana3oHa noJe
NpaKTHYECKH OTCYTCTBYeT B ceKTope yriaos -+40...140°,

Jnsi yBenHueHHs HaNpaBJeHHOCTH aHTEHHbl, COCTOsImEeH W3 SHr3aro-
€6pa3HOro MOJIOTHA, NPHMEHSIOT IVIOCKHH 3KpaH-pedirekTop, KOTOpHI
93CTb BLHICOKOYACTOTHOR SHeprHuH, Majaiowell Ha SKpaH, OTPaXKaeT B CTO-
poHy noJjoTHa aHTeHHEl, B miocKoctd mosoTha ¢asa BHICOKOYACTOTHOrQ
moAsi, OTPaXKEHHOro peduaekTopoM, JomxHa OMTh GiH3ka K (ase moas,
CO3/1aBaeMOr0 CaMHM [MOJIOTHOM. B STOM cayuae mpoucXoauT Tpe6Gyemoe
c/10XKeHHe nosell u 3KpaH-peduieKTOp NpUMEpPHO yABauBaeT NepBOHAYANbHLIH
K03ppuUHEHT ycuaenus aHTeHHH. Pa3a OTPaXKeHHOTO MOJS 3aBHCHT OT
(OpMIl ¥ Pa3MEpOB 9KPaHa, 8 TAKKe OT PACCTOAHHS S, MeXAY HHM U 00T
HOM aHTEHHBI,

Kak npasu.1o, pasmepsl SKpaHa 3HaYHTIIbHBIE W (ha3a OTPaKeHHOrQ
noJIA 3aBHCHT, [VIaBHBIM 0o6pasoM, oT paccrosHus S. Ha npakTuke pepko
BLITIOJHAKT pedIeKTOp B BUIe €HIIONO MeTal/H4eCKoro Jucra. Yame od
npeJCTasAseT co60# pAZ MPOBOJHHKOB, PACHOIOKEHHBIX B OZHOH MIOCKOCTH
napasiieabHO BekTopy moas E.

Juna NpOBOJHUKOB 3aBHCHT OT MaKCHMAJbHOM JUIHHBE! BOMHBL Ay o
paGoyero AuanasoHa W Pa3MepoB aKTHBHOIO MOJIOTHA aHTEHHbl, KOTOPO2
He JOJLKHO BHICTYNATb 3a ipejennl sKkpaua, B nyockoctn £ pepaekrop o5a-
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8aTENLHO MOJ/KEH OHTh HECKONbKO GOJblle MOMOBHHB Aya.c. UeM Tomue
NPOBOJHHKH, U3 KOTOPHX JeNaloT pedsekTop, H GJHKE OHH PACNOJONKEHLI
ApYr K APYTY, TeM MeHbLias 4acCTb SHEPTHH, Najaloued Ha Hero, mpocauu-
BaeTcs B 3aJiHee MOJYNpPOCTPAHCTBO.

[To KOHCTDYKTHBHEIM COOGpaMeHHSM SKpaR He CJeLyeT Je/aTb OUeHb
nnothbiM. JlocTaTouHo, 9TOGH PAccTOSHHSA MEXAY NMPOBOJHHKAMH AlaMeTs
pom 3...5 mm ne mpesbimany 0,05...0,1A,,,— MunnManbHo# BosHM paCo-
yero Amanasona. [IpoBogHnkn, 06pa3yiouHe SKpaH, MOXHO COETHHHTD
Mexjly coboit B moGoM MecTe B Jaxke NPHBAPUBATH MM NPUNAUBATH K Mes
Tannudeckoll pame. Ecam onm pacnosioxeHH B [JIOCKOCTH CaMOro peduicKe
TOPa HJIH 32 HUM, TO MX BJHSHHEM Ha DaGOTY pedueKTOpa MOXKHO Mpelics
Gpeyb.

Bo usbexxanue AOGONHHUTENBHEIX [OMEX He CIEAYET JOMYCKaThb, YTOGH
NPOBOAHMKH (IONOTHA aHTEHHH HJH pedJeKTOpa) OT BeTpa TepJauch AHGO
KacaJlicb ApYT Apyra.

Onun U3 BOSMOXKHEIX BADHAHTOB aHTEHHH C pedJIEKTOpPOM MOKA3aH Ha
puc. 7. Ee akTHBHOE MOJIOTHO COCTOHT H3 INIOCKHX NPOBOAHHKOB — IL1as
HOK, a peduiextop — 3 Tpybox. Ho oHa moxer GHITb MOJHOCTBIO MeTals
Auueckofi. B mecrax coepunenufi 9J1eMeHTOB anTeHHDb! JOMKEH GHITh HaJEXK«
Hblfi 8/1eKTPHYECKHH KOHTaKT,

Ha snauenne KEB B Tpakrte ¢ BoaHOBHM compoTuBaenineM 75 Owm
B SHAUKTEJbHOH Mepe BJHAIOT KaK MIHPHHA MJIAHKR dp, (MM PajgHyC Mpos
BOJa) aKTHBHOIO MOJIOTHA aHTEHHB, TAaK M paccTosiHue S, Ha KOTOpoe CHO
yaaneno ot ekpana, Makcumym KBB Gyaer npn [/Ay.., = 0,25 u noutn
HE 3aBHCHT OT WHPHHH N/aHKH. I8 ONTHMAaJbHOTO COTMIaCOBaHMA C (i
Z€poM B IIMPOKOM JHANa30He YacTOT MOJNOTHO 3-aHTEHHB CEAYET Pacnoas
raTh OT SKpaHa Ha pacctosunn S = 0,18),,.c. C yBenuuennem paccrosnus
S KH]L anTeHHH CHHXAeTCH H CYXAeTcsl JUanas’oH YacToT, B NPeJesax KOs
TOPOTO HanpaBjeHHble CBONCTBA 8-aHTeHHL He NpPETEpPNeBAlOT 3aMEeTHHIX
naMenennfi. TakuM o6pasoM, ¢ Touku spenns yaydmenns KHJL antenun
paccTosiHHe S XeNaTeJbHO YMeHbIIaTh, a C TOUYKH 3PENHN COTIACOBAHHS —
yBeJIHYHBATD,

Lus kpenvienus NOMOTHA &HTEHHH K NVIOCKOMY DeUIEKTOPY HCHOJhe
sytoT crofikn. B toukax [1—I1 (puc. 6 u 7) cToiixn MOTyT GOHLITh KaK MeTaJe
JAHYECKHMH, TaK H JHSJNEKTDHUECKUMH, @ B TOYKAX ¥ —Y— 06A3aTeNbHO
LHS/IEKTPHYECKHMH,

B psage npakTnueckux cly4aeB npHeMa CHTHaJoB o 21—39 Kananam
TeJIeBHAEHHA HMelomerocs Koddduuienta ycuaenus (KY) s-anTeHHn @
IVIOCKHM SKDaHOM MOXET OKa3aTbC HeLOCTATOUHBIM. YBeauwuntb KY,
KaK yxe rOBOpHJIOCh, MOXHO NOCTPOEHHEM aHTeHHOM peiueTKu, Hanpumep,
H3 [IBYX HJIH YeTbIpeX S-aHTEHH C IVIOCKHM 9KpanoM, Ectb, ognako, apyrof
nyTh ypeanueHus KVY — ycnoxuenue dopmbl pediiekTopa 3-aHTeHHbI,
[TpuBoaMM npuMep, KaKHM AOJLKEH ObITh pedeKTOp 3-aBTEHHH, YTOOh (6
KV ccotserctBoBan snauennio KY anTennoil cungasnoll pelerku, nocipos
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eHHO 3 ueThipex 3-adTend. DTOT nyTb Haunbojee MPOCTOf W LOCTYMHBIA
B JIOSHTENbCKON NpAaKTHKE, 49eM MOCTPOeHIe AHTEHHOA peleTKH.

Ha pucynkax aHTeHHB pa3mepn! BCeX €€ 9/1eMEHTOB YKa3aHhl mpime-
HHTEJILHO K npueMy tejenporpamm no 21 —39 xananam.

AKTHBHOE MOJOTHO AHTEHHBI, MOKa3aHrOR Ha puc. 6, BLIMONHEHO H3
MJIOCKHX MeTaslIHYecKHX MIacTHH TouawuHod [...2 MM, HaJOKEHHRIX APYr
Ha Npyra ¢BHaXJecT™ H CKPEI/IeHHHIX BHHTAMH ¢ rafikamu. B Toukax co-
NPHKOCHOBEHHS MJACTHH NOJKEH ObITb HAAEKHEIN 3/1eKTPHUeCKHA KOHTaKT.
KOHCTpYKTHBHO aKTHBHOE MOJIOTHO aHTEHHLI HMEET OCeBYI0 CHMMETPHIO,
4TO 103B0JIAET MPOUYHO 3aKPeMHTh €ro Ha MJOCKOM 3kpane. [lasa srtoro wuce
nonbayior croftku-omop, pacnosaras ux B Bepumnax [I—[1n ¥Y—Y
KBajpaTa, 0o6pa3yeMOro mNfiacTHHAMH nojoTna awTesunl. Touxn [1—I1
HMEIOT «HYJIeBOil» MOTEHIHAJ [0 OTHOWEHHIO K ¢3eMJe», MO3TOMY CTOiiKH
B 3THX TOYKaX MOrYT GbITb H3 J1I06OTO MaTepiana, B TOM HHC/E MeTajanyec:
kiumi. Toukn ¥ —Y uMeIOT HEKOTOPHA MOTeHUHa/ MO OTHOLIEHHIO K «3eM-
Jie», MOITOMY CTOMKH B 3THX TOUKAX AO/KHbI ObiTb TONLKO H3 AMIJIEKTPIKA
{(nanpumep, u3 oprerexia). Kabeaw (buaep) Kk Todkam a——O6 NUTaHUA MPO-
K/1116I3A10T [0 METaJJHYecKoR onope K ofuofl (Hixkwueit) Touke [T u nanee
no cropoHaM nosotsa antenus (cM. puc. 6). OcoGoe BuuManue ciaenyer
OGPATHTb HA OPHEHTALMIO BeKTOpa E, XapaKTepH3YIOUIEro MoJsipH3alHoH-
Hhie cBoficTBa aHTenHn. Hanpasienue BekTopa £ coBnajaer c HanpasieHH-
€M, COeqHHAIOWMHM TOYKH @—O6 NMTaHHA aRTeHHbl. 3a30p MEeXAY TOYKaMH
a——6 foMmieH 6bITh 0K0JIO 15 MM Ge3 8a3y6puu B nPOURX cilefloB HeGpexHoil
00pabuTKK J1aCTHH.

O:HoBOM TJIOCKOr0 9KpaHa-pedJIeKTOPa CAYKHUT MeTaliuvecKas Kpec-
TUBHHA, HA KOTOpOM, Kaxk Ha Kapkace, pa3veulaioT akTHBHOE MOJOTHO aH-
TeHHbl M MPOBOAHHKH 3KpaHa. 3a
KPecToBHHY aHTeHHY B cGope Ha-
JeXHO NPUKPENVITIOT K MauTe ¢ TaKHM
pacuerToM, 4To6bl MOAHATaA OHA OblIa
Bblllle MECTHBIX MeLlalouHX NpeMeToB

(puc. 8).
[pu usrorosneHnn pedaekropa

THNA «yCeueHHbIN pymnop» Bce CTOPOHHI
NJIOCKOTO  pedJaeKkropa  YAJAHHSIOT
CTBOPKAMM H 3aru6atoT HX Tak, 4TOOB
o6pa3oBaTh GUrypy o TUmy &NOJY-
pasBa/uBlIeficsi»y KOpPOGKH, Y KOTOPOil
AHO — mJIocKufl 9KpaH, a CTEHKH —
croopkni. Ha puc. 9 takolt o6bemHbifi
Puc. 8 pedaexrop nokasaH B Tpex Mpoek-

uaax co scemi  pasmepamu. Cre-

J3Th €ro MOXHO M3 MeTaJUIIMecKHX TPyGOK, MJIacTHH, MPOKATa pasJuus
Horo npodutid., B Todxkax nepecedenHs MeTaNIMHSCKHE CTEP.KHU JLOJKHBI
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6biTh cBapeHBl uan cnasuel, Ha ToM xe puc. 9 nokasano ¥ Mecto pasmee-
HHSl @KTHBHOTO NIOJIOTHA aHTeHHH ¢ Toukamu [1—TI1, ¥Y—V¥. Tlosotao yaa-
JIEHO OT MJIOCKOTo pe¢sieKTOpa — JCHBIIKA YCEYEHHOIro pynopa — Ha
128 mm. Crpenixa cumBoan3HpYeT OpuenTannio sextopa E. [Toutn Bee npoex-
UHH cTepXHell pedileKTOpa Ha GPOHTANBHYIO MUIOCKOCTh NMAPaJlJIeNbHEl BeK-
T0py E. Hckniouennem SBJIAIOTCA JIMIIL YacTb CHJIOBHIX CTep:XKHell, o6pa-
syomux Kapkac peduaektopa. Ecanm peduextop Bmmoanen 3 Tpy6ek,
AuameTp TPYGOK CHJIOBHIX CTepXKHel Moxer 6bITh 12...14 MM, a OCTa/IbHBIX —
4.,.5 mm.

KH/I anTennsi ¢ ped/ieKTOpOM THIA «yceueHHEIl pygop» NpH SafaHHbIX
pasmepax cousmepum ¢ KHJ o6vemuoro pom6a (1) u u3mensiercs no aua-
nasony uactor B npefenax 40...65. 3to o3nauaer, 4T0 Ha BEPXHHX HYacTo-
Tax paGouero XManasoHa aHTEHHBI NOJIOBHHA YIJ1a PacKpHIBa ee JUarpaMMbl
HaNpAaBJEHHOCTH COCTaBjsieT oKoao 17°,

Qopma AHarpaMMbl HalpaBJEHHOCTH aHTEHHbBI, MOKa3akHON Ha puc, 9,
NpHUMepHO OJAHHAKOBa JAJg 00enX miockoctelt noaspusauuu, [lpu ycranoske
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aHTEHHBl HAa MECTHOCTH ee OPHEHTHPYIOT Ha Teteucutp. Koscrpykuus au-
TeHHBbl OCECUMMETPHUHA [0 OTHOIIEHHIO K HanpaBJeHHIO Ha TeJEUEeHTP, uTO
MOXET CTaTb WCTOYHHKOM MNOJSAPH3aUUOHHOH owMGKH NPH ee YCTaHOBXE
Ha MauyTy. 34ecb Hal0 YUMTHIBaTb, KaKylO NOJSPH3aLHIO HMEIOT CHIHAJL,
npuXoifiKe OT TejeuewTpa. [Ipn uX rOpPU3OHTaNbLHOH  MOIAPU3AULH
TOYKH MHTAHHA A—O0 AHTEHHbl JOKHBI GbiTb PACHOJOXNKEHbl B FOPH3OH-
TalbHOR [UIOCKOCTH, 4 MPH BepTHKAAbLiOl MoAApU3almHil — B BEPTH=
KaNbHO# [JI0CKOCTH.
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