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YCHJIUTEJIbHAS
TEXHHUKA

ABTOMOBHJIbHbIHA
CTEPEO®OHHUYECKHUH
YCHJIUTEJIb

J1. Artaes, B. BosoTHHKOB

B nepuoj HHTEHCHBHOrO Pa3BUTHSI anmapaTypbl BbHICOKO-
KaueCTBEHHOTO 3BYKOBOCNPOH3BeLeHHsI, HCHOJIb3YeMOH B J10-
MAUIHHX YCJIOBHUSIX, NMpPeANPUHHMAJNHCh W MpPELNPUHHMAIOTCS
MOMBITKH TI€PEHECTH - UMelolHecsl B 3TOH 06s1aCTH JI0CTHXKE-
HUS1 B aBTOMOGHJIbHYIO anmnapatypy. [esaercss nombiTka npe-
BpaTHTb CaJiOH COBPEMEHHOrO JIErKOBOTO aBTOMOOHJS B
«KOHLEPTHBIH 3a/1».

K annapatype, ycranasiuBaeMoii B aBTOMOGH.IE, MpPelb-
SIBJSIOTCA  JOTOJIHHTe/bHble TpeGOBaHHsl, KaXKyUHecs Ha
NepBbIH B3IJISIA HENPHHLHIHAAbHBIMH, HO KOTOpble B HTOre
OMpeieNsIOT BCE ee OCHOBHblEe 3KCMJAyaTalUHOHHbIE Xapak-
TEPUCTHKH. DTO — TPeOGOBaHHUS K TEXHHUECKHM TapameTpam,
KOHCTDYKUHH, pa3MelleHHI0, YI06CTBY YympaBJjieHHs H T. II.
Hi-Fi xomnsekc masi aBTOMOGHJIST MOXKeT ObiTh COCTaBJIEH
N0-pPa3HOMY, B 3aBUCHMOCTH OT HMelouuxcsl. npu6opos. OauH
M3 BO3MOXKHbBIX BADHAHTOB, COJEpPXKALUHA MHHHMYM annapa-
TYPbl M SIBJSIOLIMACA cefilyuac HauboJiee AOCTYIHBbIM, pPHBe-
NleH Ha puc. 1. B kauecTBe MCTOYHHKA NpPOrpamMM HCHOJb-
3yioTcst YKB Tionep n MasioraGapuTHBIH KaCCeTHbIA MPOUTPbl-
Batesab (player). TioHep MOXHO 3aMeHHTb aBTOMOOHJIbLHBIM
paaHOTPHEMHHKOM, €CJH MOCJeJHHA TNO3BOJSIET MNPHHAMAThb
YKB UM craHuuH B cTepeopekuMe. Y CHJAMTENb AO0JXKEH
MMeTb HEeOOXOJHMMBbIe DeryJsiTopbl, GbiTb XOPOILO COrAaCo-
BAHHBIM. C MCTOYHHKAMH MPOTPaMM M aKyCTHUECKHMH CHCTe-
MaMH K o0ecneunBaTb BBIXOJHYIO MOLIHOCTb, JAOCTATOUHYIO
IS BBICOKOKAau€eCTBEHHOTO 03BYyUHBaHHs caJsond. Yro kacaer-
Csl OCHOBHBIX [apaMeTpOB, TO 3Aechb CJeLyeT pPYKOBOI-
CTBOBATbCS C/IAYIOLIHMH MHHHMAJbHBIMH TpeGOBaHHUSIMH.

© . Araes, B. BoaotHukos, 1992.
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Puc. 1. Munumanbusiit cocraB Hi-Fi komniekca ajsi cajoHa aBTOMOOHJIs

CymMapHasi BbIXOJAHASi MOUIHOCTb, He MeHee . . . . . 20 Br
[uanasod pa6oyHx 4aCTOT TMpPH HePaBHOMEPHOCTH
AUYX43 nb . . . . .. . . . . . 20.20000Tu
JluHaMHUECKHH 1HATIASOH, He MeHee . . . . . .60 1b
KosdduuneHT HelHHEHHBIX HCKaXKeHHH, He Gonee . . . 0,2%
Kostpqmuuem nmepmonyﬂﬁuuouuux HCKa)KeHHH, He

Gojee . . . . ... . . 06%

I'pynnbl rpOMKorosopmeneH JOJI2KHBI ObITh 0(OPMJIEHB
B 3aKpbIThle aKyCTHUECKHE CHCTeMbl, pa3MellaeMbie B CaJOHe.

Y4uTblBasi, 4TO JerkoBble aBTOMOOHJH B OGOJbLIWHCTBE
CBOEM YKOMIJIEKTOBAHbl paAHOBeLaTeJbHbIM IPHEMHHKOM, a
BbICOKOKAYeCTBEHHbIH KaCCeTHbIH IIPOMIpbiBaTe/b HETPYIHO
ApHOOpecTH, B CTaTbe pPacCMOTPUM OCOOEHHOCTH NMPOEKTHPO-
BaHHS CTEPEOYCHJIHTeNS] M pa3MelleHHs] aKyCTHUeCKHX CH-
cTeM, TaK KaK MMH B OCHOBHOM OMNpeJeJsieTcss KauyeCTBO
3BYKOBOCIIPOH3BEIEHHsl B CaJlOHe aBTOMOOH.JIA.

Tpe6GoBaHusi, KOTOpble NPeIbABIAIOT K aBTOMOOHJIbLHOMY
CTEPEOYCHJHTEI0, KacalolHecsi BONPOCOB €ro 3KCIJyaTalluH,
HaJeXXHOCTH NpH paGoTe B pas3HbIX KIHMaTHUYECKHX YCJIO-
BHSIX, MeXaHHYeCKOH MpPOYHOCTH M KauyeCTBEHHbIX Xapakre-
PHCTHK, 3aMeTHO OTJHMYalOTCsl OT TpeOGoBaHHA K ObITOBOH
3BYKOBOCIIPOM3BOAsIIEH annaparype.

Oco0eHHOCTH IKCMJAYaTAalM¥ CHCTEMbl O3ByUHBAHHUA caJo-
Ha asromobuas (COCA) o6ycjoBaHBaIOTCA ee Ha3Haue-
nuem. CucremMa JOJKHA OBbITb HE TOJBKO M HE CTOJIbKO
MCTOUHHKOM pa3BJjleYeHHs, CKOJIbKO CIOCOOCTBOBAThL MOALEP-
*AHHIO aKTHBHOTO IICHXOJIOTHUECKOIO COCTOSIHHSI BOZHTEJS
M 1acCa)HpoB NpH JaJbHHX [epee3jlax, KOrjaa. MOHOTOH-
HOCTb JI0POXKHOTO [BHKEHHS TPHTYIJIsSIeT BHUMafiie U HarHe:
TaeT COHJHBOCTb. A Ttak Kak annapatypoir COCA ynpas-
JSIOT TIPH JIBHXKEHHH aBTOMOOMJS, TO HYXKHO, 4TOObI 3TO
6blJI0 MaKcHMaJlbHO MPOCTO M HE OTBJEKaJO0 BHHMaHHe
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Boauteds. OTciopa cjegyer, 4TO YCHJHMTENb AOJKEH ObITh
MHHHMAaJbHBIX Pa3MepoB, YAOOHO pa3MellleH B CaJioHe, MakK-
CUMaJbHO O0O6JieryeHo YrpaB/jeHHe annapaToM B peajlbHbiX
YCJIOBHSAX 3KCIJyaTalHH.

B oTeuecTBEHHBIX aBTOMOGHJISIX HE MPELYCMOTPEHO MEeCTO
JJisi yCTaHOBKH ycuJutensi. Hanbosiee noaxoasiiuid BapHaHT
pa3MeLleHHst — NOA NPHOOPHEIM WIHTKOM. TIpH 3TOM KOHCT-
PYKUHS YCHJHMTENSl H 3J€MEHTbl €ro YNpaBJEeHHs [JOJIKHbI
MCKJII0UaTh BO3MOXKHOCTb CJIY4aHHOT0 TPaBMHPOBAHHS BOJH-
TesIsl MJIM TIacca’kupa NP Pe3KOM TOPDMOXKEHHH HJH aBapHH
aBromMo6usisi. Kopnyc ycuauTensi He A0JKEH HMeTb OCTPLIX
BBICTYNAOIIWX yacTedl H MO BO3MOXKHOCTH JOJIXKeH ObiTb
MOJMHOCTbIO CKPBIT, 33 HCKJAIOUeHHeM OpraHOB YMNPaBJEHHS.

Kanmatnueckue TpeGosanusi 06yc/a0B/IeHb OCOOEHHOCTBIO
3KCIJIyaTallud aBTOMOOHJEH, KOTOpble MOTYT HaxOAHMThCHA
B cyOTpomuKax W TpPH COPOKarpaayCHblXx MOpO3ax, B Me-
CTax C BJAXXHBIM MOPCKHM HJIH C >KaPKHM H CYyXHM KJHMa-
TOM M nepeMeliaTbcd H3 OJHOH NPHPOAHOH 30HBI B APY-
ryio. Bo Bcex caydasix ycHJHTe/ib, YCTAHOBJIEHHbIH B aBTO-
MoGuJie, 102KkeH paGoTaTh OJHHAaKOBO HalexHo. Mcxoas u3
3TOTO, BBIOMPAIOT MaTepHaJ bl /sl 3JE€MEHTOB KOHCTPYKIHH
YCHVINTENIs, Y3Jbl H JAeTaJii, aHTHKOPPO3HHHble TOKpPbITHA
v T. n. OaHako, yunTeiBasi, uto annapatypa COCA Bce-Taku
HAXOOMTCST BHYTPH aBTOMOOMJA, TaM e, rje pacno.a-
raioTcsi BOAUTE/b C NaccaXHpaMH, JeKTPHUYecKHe TapamerT-
pbl yCHAMTENs, KaK M APYro# paauoamnmnapaTypbl, MOXKHO
3ajaBaTh [JIsT HOPMaJbHBbIX KJAMMaTHYeCKHX YCJIOBHH, Kak
Hau6GoJjiee XxapaKTepHbIX 415 3Kcmayatauud. Ho B orinune
oT GbITOBOH pajoannapaTypbl, aBTOMOGHJbHbIE YCHJHTEJH
JIOJKHBI COXPAHSATb 3JEKTPUUECKHe NapameTpbl B 6oJiee LiH-
POKOM HHTepBaJie TeMnepaTtyp okpyxatoiue#t cpeapl (o1 —20
10 +55°C) u Baaxuoctu (10 95% npu +30 °C).

[ToBbllIeHHAs TemnepaTypa BJHSET Ha pexXUMbl paboThbi
MOJIYNPOBOJHHKOB H Ha H3MEHEHHE eMKOCTeH M COMpo-
THBJeHUH. PasorpeB 3/eMeHTOB YyCHJHTeA MO AeHCTBHEM
OKpy»Kalouledi cpeibl — ABUraTe/isi aBTOMOOMJIS, CHCTEMbl
OTOMJIEHHSI, OT OKPYXKalolllero BO3JyXa — MOXeT IOCTHraTh
50...55 °C, u nostomy TpebyeTcsi »KecTKasi TeMmrepaTtypHas
KOMIIeHCaluHus U3MeHeHHH nmapaMeTpoB yCHJHTesad.

Oco6eHHO K’ HEMPHUSATHbIM MOCJAEACTBHUSIM IMPHBOAUT BO3-
JeHCTBHE TOBBILIEHHOH TeMrepaTypbl Ha TPaH3HCTOPbl OKO-
HEUHOTo KacKaja ycuJauTesss. Ha HHMX W NpH HOpMaJbHOH
paboTe pacceHBaeTCs B BHAE TelJa 3HAaYHTe/1bHast MOLLHOCTb,
M JIOTIOJIHUTeJIbHBIH HarpeB MoOXKeT [pHBECTH K JaBHHO-
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06pa3HOMY DOCTY KOJIJIEKTOPHOTO TOKa M, KaK CJelCTBHE,
K HX BBIXOLYy M3 CTpOS.

[TounkeHHas TeMnepaTypa, Kak U NOBbILLIEHHAs], BbI3bIBaeT
TeMIepaTypHble H3MeHEeHHST PeXXUMOB paboTbl aKTHBHBIX 3Jie-
MEHTOB M T[OfiBJeHHe TMepexOoAHbIX HCKaxKeHHH, 0cob6eHHO
3aMeTHbIX MPH MaJbiX YpPOBHSIX TPOMKOCTH. ¥ MeHblLaeTcs
€MKOCTb KOHJEHCAaTOpOB (HJIbTPOB H MEpPeXOAHbIX KOH-
JEHCaTOPOB.

CrosiHka aBTOMOGH/ISA HAa OTKPBITOM BO3AYXe Npejaornpee-
JsieT MOCTOsiHHOe npeOblBaHHe aBTOMOOHJIBHOTO YCHJIHTEJsI
B YCJOBHSIX MOBbIINeHHOH BjaxHoctH. OcobenHo Hebsaro-
MPUSTHO OAHOBPEMEHHOE BO3/eHCTBHE MOBbLILIEHHBIX TEMIIe-
paTtypel ¥ BJaxHoctd. [IpH 3ToM HabJiogaeTcss HWHTEH-
CHBHO€ OKHCJ/IEHHE MeTaJJIMUeCKHX 3JIEMEHTOB YCHJHTEJS,
aKTHBHO€ B3aHMOJeEHCTBHE Bjard ¢ OcraTkaMH (JIOCOB, HC-
N0JIb30BABILUKXCS NPH MalKe: NPOUCXOAUT OKUC/IEHHE MTasTHbIX
coellMHeHHH, UYTO BeleT K HapylleHHI0 KOHTAKTOB. YToGbI
YMeHbUIHTb BO3[€eHCTBHe BJjiarH, HEOOXOAHMO NPUHHUMATD Clie-
LuMaJbHble TeXHOJIOFHMYecKHe Mepbl, HanpuMmep, MNPUMEHSTb
BJIAroCTOWKHE NPOKJIAdKH.

"TpeGoBaHHSI K MEXaHHYECKOH HAJEKHOCTH. Y CHIHUTE/b,
yCTAHOBJIEHHbIE B aBTOMOOHJIE, TOCTOSIHHO TMOJBepraercs
BO3JeHCTBHIO BHOpauuu Hu Tpsckd. Ilockosbky auanasod
pubpanuit [AOCTAaTOYHO IIHPOK, TO HMeeTcs OMNacCHOCTb
COBMA/IeHHSI YACTOTbl BbIHYXKIEHHOH BHOpauMH C COGCTBEH-
HOH YacTOTOH MeXaHHYeCKOro pe30oHaHca OTHe/bHbIX 3Jie-
MEHTOB YCHJIHTEJs, UTO MOXET IPHBECTH K HX [OJIOMKe,
K HapylleHHIO KOHTAKTOB, a KakK CJelJCTBHE — [pepbiBaHHe
3BYKa, TPECK H XDHUIIBL.

Takum o6pa3om, HajexHOe KpensieHHe BCeX 3JEeMEHTOB
siBJsieTCs1 00s13aTe/IbHBIM YCJOBHEM YCTOHUMBOH paboOThl yCH-
JuTessi B aBTOMOOGHJse. OJHOBPEMEHHO OHH [JOJIXKHbI ObiThb
Ha/leXHO 3aLHLLEeHbl OT BO3MOXKHOCTH MPOHHKHOBEHHUS B HHUX
nbl1H (0COGEHHO B MepeMeHHble Pe3HUCTOpbl), TOJNbKO B 3TOM
cJyyae MOXKHO FapaHTHPOBaTb CTAOHJBHYIO H LOJITOBpPEMeH-
HYI0 paGOTy YyCHJHTeJIsI.

Oco0EHHOCTH - AKYCTHKM CaJIoHa aBTOMOOHJS H BbIGOD
napamMerpoB ycuauTtenas. KauecTBo 3ByyaHHs1 B cajloOHe aBTO-
MOGHJ/ISL 3aBHCHT KaK OT XapaKTePHCTHK CaMOTO YCHJIMTEJs
¥ TPOMKOrOBOpHTeseH, TaK M OT aKyCTHUECKHX Mapamer-
pPOB caJ/loHa aBTOMOOHWJISI U IIYyMOB, BO3HHKAIOLUUX MpPH [BH-
JKEHHH aBTOMOOHJIS. ‘

DJIeKTpUUeCcKHe napaMerpbl KaHa/a BOCHPOH3BejeHHS H
pacroJioKeHHe I'POMKOTOBOpHTeJell B caJsloHe BBLIGHPAIOT H3
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YCJIOBHS TOJYYHTh MHHHMAaJbHYI0 HepaBHOMEDHOCTb aMILIH-
TYIHO-4aCTOTHOH XapaKTEePHCTHKH BO BCeEM BOCIIPOH3BOAHMOM
HHTEpBaJ/le yacToT H BO BCeX TOYKAX CaJiOHa.

st xopoulero KauecTBa 3ByYaHHs B YCJOBUSAX TMOBbI-
LIIEHHOrO IlyMa MpH ABHKEHHWH aBTOMOOHJIA HeoGX0AMMO,
uyTo6bl ypOBEHb TPOMKOCTH BOCHPOHM3BEJEHHS MOJIe3HOTOo
curnana Ha 15..25 1B npesbliuan yposenb wyma. Hcxoas
M3 CNEKTPaJIbHbIX XapaKTepHCTHK LIyMa H BbIOHPAIOT 4acToT-
HYI0O XapaKTepHCTHKY ycuautens. [Ipu 3TOM ycuauTenab L0J-
JKEH OblTb pacCydTaH Ha MaKcHUMaJbHble TPeGOBaHHSA.

YpoBenb 1yma .B aBTOMOGHMJSX 3aBHCHT OT KJacca
MaillMHbl M ee TeXHHUYECKOTO COCTOSIHHSl, OT CKOPOCTH HABH-
JKEHHS M TIOKDBbITHSI NOPOTH W MHOTHX APYTHX ¢(aKTOpOB,
BKJIIOYAs MOTOJHble YCJOBHS H TO, UTO MOAHATH HJH HeT
BeTpPOBbie cTeknaa, U T. O. [ oOTeyecTBeHHBIX MallHH
ypOBeHb lIyMa B HEMOABHXKHOM aBTOMOOHJE C BBIKJIOYEH-
HbIM [BHTraTesiéeM W NPH MOJHATHIX CTEKJax COCTaBJseT B
ropone 35...40 nb, 3a roponom — oxkoJio 30 ab. Ilpu aBuxke-
HHH aBTOMOOHJISI C BO3pacTaHHeM CKOPOCTH CPeIHHH ypOBEHb
wyMa MocTeNneHHO yBesuuuBaeTcss M npu ckopoctu 90 Km/4
pocturaet 95 n1B. Onnako BOCHPOW3BOIMTL NOJIE3HBIH CHT-
Haa c¢ ypoBHeM 110...120 gb B 3TomM cJayuyae HeT HHKa-
KOM HeOGXOMMMOCTH, TaK KaK JHEpreTHYeCcKHH CHeKTp liyMa
cocpenotouen B uHrepBase 30..100 T'u. Ha wuyacrorax
poite 200..400 T'ny yposeub myma nagaer po 70..75 nb.
CMmeuleHHe n0JIOCH BOCMPOH3BOAHMBIX 3BYKOBBIX CHTHAJOB
B auanason 150...12500 Ty no3BossieT CHH3HTb MacCKH-
pyioillee [IeHCTBHe LIYMOB B CaJjOHe IBHXKYIIErocsi aBToO-
MOGHJISI ¥ MPaBHJbHO pPacCUUTATh yPOBEeHb 3BYKOBOTO AaB-
JIeHHs1 /IS HOPMAJIbHOTO MPOC]YLIHBaHHS B CaJjloHe aBTO-
MOOGH.IA.

HcenepnoBanusi MOKa3blBAIOT, YTO HA CTOSIHKE aBTOMOOH-
Jisl JOCTAaTOYHO OOGeCHeudTh CpeaHee 3BYKOBOe [aBJeHHe
0,02 H/m? a npu OBHXKEHMH C MaKCHMaJbHOH CKOPOCTBIO
120...140 kM/u MoxKeT TOHALOOHTbCS CpeJHee 3BYyKOBOE
nassenue 2 H/m2

3BykoBoe aasnenne P (H/m?), passuBaemoe B caJioHe
aBTOMOGHJIs1 TPOMKOTOBOPHTEJEM, XKECTKO CBA3a HO C NT0aBae-
MOl Ha Hero sJjekTpuueckoii mouiHoctblo W (Bt) u crarn-
JapTHBIM 3BYKOBbIM JaBjeHdem P, (To, 4TO pa3BHBaeTcs
NpH TOJABEAEHHH K TPOMKOTOBODHTENIO 3JeKTPHUYECKOH MOLl-
HoctHs W.,=0,1 Br):

P=P./W/W,=P./W/0,1.



B aBTOMOGH/AX OGBLIYHO HCHOJIB3YIOT TPOMKOIOBOpPHTEJH
3rA38E wuau 4I'[135, umelowHe CcTaHgapTHoe 3BYKOBOE
nasaenre He menee 0,3 H/m?. UTo6bl nmonyuuTb 3ByKOBOE
nasaenue 2 H/M?, K HUM HYXXHO MOJBECTH 3JIEKTPHUECKYIO
MOILLHOCTb

W=W.,, (P/P..)2=0,1(2/0,3)2~4,4 Br.

EcrecTBeHHO, 4TO MpHUBeIeHHble YHCJa SBJSIOTCS OPHEH-
THPOBOUYHBIMH, TaK KakK 00yCJ/IOBJ€Hbl ONpeeJieHHbIMH YpOB-
HSIMH 1LIyMa, ero CIeKTpaJ/bHbIMH XaPaKTePUCTHKAMH, a TaKxKe
3aJaHHbBIM CTaHJAPTHbIM 3BYKOBbIM JaBJ€HHEM TI'DOMKOrO-
BopuTe si. ONHAKO OHH [O3BOJISIIOT BbIABHHYTb MaKCHMaJlb-
Hble TpeOGOBaHHS K XapaKTepHCTHKaAM YCHJUTeNs H aKy-
CTHUECKHM CHCTeMaM.

BuiGop mecta pacnosiokeHHsi aKyCTHYECKHX CHCTEM B aB-
toMo6uae. HecmoTpsi Ha TO, uTO MerasuIMUecKHMH Kopmyc
aBTOMOOUJISI 3aJpanypoBaH IIYMOMONIOUAIOIIMM MaTepHa-
JIOM, 3aTyXaHUe 3BYKOBBIX BOJIH B CaJIOHE HEBEJHMKO H pas-
JIMYHO HA pasHbIX yacToTax. DTO NMPHBOAMT K 3HAUMTEJbHOH
HepaBHOMEPHOCTH pacrpejesieHHsl 3ByKOBOTIO JaBJieHus B ca-
JIOHEe Ha pa3JiHuHbIX YaCTOTaX H B pas3/HYHbIX €ro TOYKaX.
Yay4yliuTh KauecTBO BOCHpPOHM3BEeJEeHHUA B aBTOMOOHJE MOA-
60poM MaTepuaJoB OOHBKH CaJIOHA NMPAKTHYECKH HEBO3MO X-
HO, MO3TOMY OCHOBHO€ BHHMMaHHE JHOJKHO ObITb YA€JEHO
MOHCKY MECTOTIOJIOKE€HHS] TPOMKOTOBOpHTENEH, NPU KOTOPOM
obecrneurBaeTcsl MHHHMaJ/bHasi HepaBHOMEPHOCTb O3BYudBa-
HUSI' casloHa, u noaGopy coorBercTByloule AUX ycunutess.

HepaBHOMepHOCTb 3BYKOBOTO [AaBJIEHHSI CK/aAbiBAaeTCs M3
HEePaBHOMEPHOCTH YaCTOTHOH XapaKTePUCTHKH CaMOro rpom-
KOTOBOPHTE/SI H aKyCTHUECKOH XaPaKTePHCTHKH CaJloHa.

[Ipu ycraHOBKe I'pOMKOrOBODHTe/II B aBTOMOGHJE yXy/-
1aeTcst BOCHPOM3BEJEHHE HH3KMX 4YacCTOT H3-3a MaJibix
pa3mMepoB OTpa)KaTeJbHOH [JOCKH, MNOSBJIAIOTCA IJyOGokue
1 octpeie mpoBaJjbl B AUX cajioHa H3-3a 60JbLIOTO 4HCIa
OTpaKeHHbIX 3BYKOBbIX BOJIH B BBICOKOYACTOTHOH 4acTH
CMeKTpa CHrHaJa.

O6uuii ypoBeHb 3BYKOBOTO AaBJIEHHSI 3aBHCHT OT MecCTa
yCcTaHOBKY rpomkoroBoputeneil. CylecTByioliie crnocoGbl
yCTaHOBKH TPOMKOTOBOpHTE €l HA NepeIHel 4acTH aBTOMOGH-
Jisi He MOryT obecrneyuTb BBICOKOKAYeCTBEHHOIO O3BYuHBaHHS
¥3-32 MaJoil IJoIWAaAHd OTpPaKaTeJbHOH JOCKH M 3KpaHu-
pylolLero AeiCTBUSA CHIeHH# 3aHeill yactu casoHa. U BmecTe
¢ TeM, KaK 6bl He pacroJiaraJicsi rpOMKOroBOpuTe b B aBTO-
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Puc. 2. BapHaHT pacnogoKeHHs aKyCTHUECKHX CHCTEM B CaJ/lOHe aBTo-
MOOHIS

MoGu/e, OH OIHMH HHMKOr1a He CO3[aCT BbICOKOKAYeCTBEH-
HOTO 3BYUaHHA.

YT06bl MOJYUMTh BBICOKOKAUECTBEHHOE 03BYYH BaHHE Ca10-
Ha, aKyCTHUeckasi CHCTeMa LO0JKHA COCTOATb W3 HECKOJbKHX
rPOMKOTOBOpPHTE e H.

BapuaHT pacrnonokKeHHss IPOMKOTOBODHTEE€H 11 CTe-
peoOHUYECKOl CHCTeMbl B CaJoHe aBTOMOOW/sS TMoKasaH
Ha puc. 2. 31ech B Ka)KIOM KaHaJje yCTAHOBJAEHO 1O
[Ba FPOMKOrOBOpPHTE/s1 (OAMH B NEepeHeH, Apyrod — B 3ai-
Hell yacty caJioHa), 4yTo obecrneuynBaeT paBHOMEDHOE O03BY-
yMBaHWe BCero caJjoHa. DddeKT 3alepKKH CHruaJjda H3-3a
MaJOro paccTOSTHHSI MeXK1y I'DOMKOrOBODHTEIsiMH (MeHblle
2 M) 3amereH cqabo.

Cueayer OTMETHTb, U4TO B aBTOMOOMJIbHBIX YCHJIHTENSIX
NoJIydeHHe 3Ha4YHTeJbHbIX BbIXOAHBIX MOILLHOCTEH CBSI3aHO
C HEKOTOPBIMH TEXHHUYECKMMH TPYIHOCTAMH, Bbi3BaHHbIMH
JOBOJIbHO HH3KHM HampsikeHHeMm muTaHus (11...15 B).

Boblas -HepaBHOMEPHOCTb YAaCTOTHON XapaKTepHCTHKH
caJoHa W aKyCTHYECKHX CHCTEM aBTOMOOHM/A Ha Kpasx 3BY-
KOBOro auMamnasoHa TtpebyeT COOTBETCTBYIOUIEH KOPPeKUUH
aMIIJIMTYHO-4aCTOTHOH XapaKTePHUCTHKH yCH/IHTE/ISl HE MeHee
yeMm Ha 6 1B, UTO COOTBETCTBYeT YeThIPEXKPAaTHOMY YBe-
JHUEHHIO 3amaca MO0 BbIXOAHOH MOLLHOCTH JJ1si HEHCKa-
JKEHHOTO BOCIPOH3BeeHUSI CHIHAJa:

6=10 lg(P2/Py), Py/P=10"5=3,98,

rage P; — BbIx0JHAsi MOILIHOCTb YCHJHTEJNS B CepeauHe,
Py — Ha Kpasix 3ByKOBOIO YaCTOTHOTO. JHANa30Ha.
YejioBeueckoe yXo HMEET pPasHYIO UyBCFBHTEJNbHOCTH K
BOCMPUSITHIO DPa3JH4YHBIX 3BYKOBBIX YaCTOT B 3aBHUCHMOCTH
OT yPOBHSI TPOMKOCTH Bocnpou3Beaenus [2]. UYem Bbitue rpom-
KOCTb — TeM $0Jiee paBHOMEPHO 4aCTOTHOE BOCIPHUATHE 3BY-
ka. Yem Huxke — Tem OoJabluuii TpebyeTcs NOAbEM aMILiH-
TYAHO-4aCTOTHOH XapaKTepPHCTHKM Ha Kpasix 3BYKOBOTO
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avanasoHa MO OTHOLIEHHIO K ero cpejiHeldl 4acTH, 4TOObI
00ecrneuynTh XOpollee KauyecTBO 3BY4aHHs. ITO 0O6CTOsITE Ib-
CTBO 00.1€ruaeT MnoJyyeHHe BbiCOKOTO KauecTBa O3BYYHBaHHS
CaJloHa NpH CPaBHUTEJIbHO HeGOJbLIOH BbIXOJAHOH MOULHOCTH
yCHAU TS,

KomnencupoBaHHasi pery.J1MpoBKa IPOMKOCTH MO3BOJIsI€T
B KaKOH-TO Mepe CriaiHTb HeNOCTaTKH aKyCTHKH ca.loHa,
YUMTbIBAsA, 4TO MPOCIYLWIMBAHHE HA MaKCHMaJbHOH rpoM-
KOCTH BeleTcs B aBToMoOuJe cpaBHHTEIbHO penko. Pery-
JUpysi e TeMOp, MOXHO cAeJaTb 4aCTOTHYIO KOPPEKLHIO
JJ151 JI060ro  yPOBHSI I'POMKOCTH.

B aBTOMOOH/IbHBIX YCHJIHTEASIX BBICOKOTO KJjacca Heo6Xo-
AUMO NPHMEHATb pery/jsiTopbl KakK MO BBICOKMM, TaK H IO
HH3KHM 3BYKOBbIM 4acTOTaM, TaK KaK MJaBHOE peryJHpo-
BaHHe TeMmOpa IMO3BOJISIET MOJYUHTb HaWJyulllee 3ByuyaHHe
B KaX/OM KOHKPETHOM C.yuae.

[Togoass uTOr cKasaHHOMY, MOXHO CGOpMY.JIHPOBaTb
TpeboBaHus, MpeabsB/isAeMble K aBTOMOOGHJ/JIbHOMY YCHJIHU-
TeMO:

no./1yueHue 3aJaHHOH BbIXOJIHOH MOILHOCTH NpPH COOTBET-
CTBYIOLIMX NapaMeTpax rpoOMKOrOBOPDHTENEH MO 3BYKOBOMY
JaBJICHHIO;

¢opmupoBanre tpeGyemoii AUX npu 3amaHHOH 4acToT-
HOH XapaKTepHCTHKe aKyCTHYeCKHX CHCTeM M cajJoHa aBToO-
MOOHJISA; ;

obecrneyeHHe MaJjablX HEeJHHEeHHbIX ‘HCKaXKeHHH.

[Tapamerpsl ycHaHTeJs- HE JOKHBl MEHSITbC OT BO3-
JeHCTBHS NOBBILIEHHOH M MOHUXKEHHOHW TeMmepaTtyp, BJarH,
BuOpauun, TpACKM H T. A. OH He J[O/KeH BBbIXOAHTb
M3 CTpPOSl NMPH W3MEHEHMH HaNpsi)KeHWS MUTaHUsI B Mpeje-
Jax, OTOBOPEHHBIX 115 60pTOBO# ceTH. KOHCTPyKUMS 10/1KHA
OblTb HaleXHOH M MPOYHOM, .NO3BO.IATh JErKO CHATb YCHJIH-
TeJb H PEMOHTHPOBATHL €ro.

[MoBbIIEHHE NOMEX03a U LEHHOCTH Y CHINTENS B aBTOMO-
Ouje npu BO3JEHCTBHH MOMEX OT CHCTEMbl 3aXKHTAHHSA.
CBeneHHe K MHHHMYMY BJIHMSHHSI TOMeX OT CHCTeMbl 3aXKH-
raHHsl Ha KayeCTBO O3BYUHBAaHHA B aBTOMOOHJe SBJAETCS
J0BOJBHO TPyIHOH 3anaueil. /19 ee peweHUss Heo6XoaUMO
npe1ycMOTpeTh Ledblii Pl CXeMHbIX H KOHCTPYKTHBHBIX
pelueHuil, obecneuynBalOMX MNMOAABIEeHHe TMOMeX, Henocpen-
CTBEHHO BO3JEHCTBYIOLIMX HA MCTOUHMKH 3BYKOBBIX CHTHa-
JIOB W KacCKalbl YCHJIMTEIsl, U NMPOHHKAOWMX B HUX TPAKThI
HEMOCPEeICTBEHHO MM TNO -UenAM MHTaHHS, U HaBOAWUMbIX
Ha NPoBOId, MOIKI1I04YAI0LLHe TPOMKOIOBOPHTE.IH.
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OcHOBHbIM CpPEACTBOM 3alUMTbl KacKaloB YCHJHTEAs OT
HENnoCpeACTBEHHOTO BO3JCHCTBHSA HA HUX MOMEX CHCTeMbl 3a-
JKUTAHUSA sIBJASIeTCS TLLATe1bHash SKpaHHpoBKa. C 3TOH Ledblo
KOPIYC YCHJHMTEJA H3TOTaBJAKWBAIOT U3 MeTaJ/lla U NMpH pa3Me-
ILEHHH B aBTOMOOHJE 10OHBAIOTCA €r0 HaJeKHOTO KOHTAKTa
C KOprnycoM aBTOMOOH/S. B caMoil KOHCTDYKUMH YCHJHTes
HEOOX0AMMO clejaTb, 4TOObl B3aHMHble KOHTAKTbl MeEXI1Y
OTHAE/IbHbIMH METAJIHYECKUMH j1eTajJsAMH, OOLHMH TpOBO-
JaMH NeYaTHbIX MJaT, SKpaHaMH (HJIbTPOB, IKPAHHPYIOLLIHX
OILIETOK MPOBOJAOB W CbHeMHOH KpbILIKOH OblIM HaJeXHbI.

B kauecTBe [OMOJHHMTE/bHbIX CPEACTB 3alUUThl aBTO-
MOOHJ/ILHOTO YCHJIMTEJAs] HYXKHO HCMO0Jb30BaTh 3KPaHHPOBKY
MpoBOJa MHTAHHSE W BbLIBOJAOB ISl TOJAKJIOYEHHS aKy-
CTHYECKHX CHCTEM.

OnblT nokasplBaeT, UYTO NPHUYMHOH HEJIOCTATOUHOH - 3a-
LIHIEHHOCTH aBTOMOOHW/IBHOIO YCHJHTeNsl OT Hemocpei-
CTBEHHOTO BO3JEHCTBHSA NMOMEX CHCTEMbl 3a’KMTFaHHMs ualle
BCEro SIBJSIIOTCA INJOXHE 3JIEKTPHUECKHEe KOHTAKTbl MeXi1y
MeTa/JIMUeCKHMH [eTaJsIMH, HeHaleXKHOoe 3a3eMJ/eHHe IKpa-
HOB H 3KPaHMPYIOWHX 0OMOTOK, HEJOCTAaTOUHOe UHCJIO TOUeK
3aseMJIeHHSl Te4yaTHbIX MJaT, T[J0X0 3aTSHYTbie BHHTLI,
(DHKCHPYIOLLHE TOUKH 3a3eMJEeHHS. '

IIpumenenHe B KauyecTBe HCTOYHHKA 3ByKa MarHMTO-
(DOHHOTO KaCCeTHOro MPOMTPbIBATEIS, KOPMNYC KOTOPOTO H3-
FOTOBJIEH H3 TMOJMCTHPONA HJH COMOJHMEPOB, CTABUT clle-
uH(UUecKylo 3ajadyy no 3KpaHHpoBKe. B 3ToM cayuae
NPUMEHSIOT CNIeUHAIbHYIO MeTANIHUeCKYIO KacceTy U3 MarHu-
TOMSITKOIO MaTepHaJa, COeJHHEHHVIO C KOPIYCOM aBTOMOOH-
Jisl, BHYTPH KOTODOH pa3MellaloT NMpOHrpbiBaTesb. [1poBoia
NHTAHUSL NIPOUTpbIBaTE/IA, - HAYylIHe OT cTabu.j1u3aTopa, ycra-
HOBJIEHHOTO B YCHJIHTeJ€, J10XHbl HaXOAHUTbCS B 3Kpa-
Hupyouled onnerke. IlocjaegHIoOl0 cO CTOPOHBI YCHAMTE.Is
HEOOX0AMMO NMOAKIIOUUTb K KOPIYCY YCHJHMTEIs, & CO CTOPO-
Hbl MPOMrpbiBaTeJNs — K 3KpaHUpYIOUled Kaccere.

[Tomexu, npoHuKarolle B TPAKT aBTOMOGHJBHOTO YCHJIH-
TeJIsi MO LensM MWTaHHsA, MOAABJSIOT yCTaHaBJMBaeMbIMH
B YCHJIMTENb BbICOKOI(PGHEKTUBHBIMH (PUABTPAMH HHXKHHX
4acroT.

[TpoBoa, ¢ MOMOLBIO KOTOPOro YCHJHTEIb COEIHHSIOT
¢ 6opTOBO# ceTblo, HeceT Ha cebe 3HAYMTEJSbHOE HaMpsi-
Kenue nomex (6ogee 5 MB npu m3mMepeHMH OTHOCHTEJb-
HO «Kopmyca»), sABaAsieTCd 3(PPEKTHBHBIM  «BTOPHUHBIM>
usaydarenem nomex. [losTomy npu BKJIIOUEHHH GuIbTpa
B YCHJWTE1b M NPH pa3MelleHHH (HIAbTPa BHYTPH KOpnyca
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YCHJIHTEIsT HEOOGXOIMMO CTPEMHTbCA K TOMY, UYTOObI AJIHHA
npoBoia TNHTaHHs Obiia OGbl MHHMMaJbHOH. Jlas 3Toro
(HIBTP BKIIOUAIOT HEMOCPENCTBEHHO IOCJe MpeaoXpaHuTe s
M pacroJarailoT Ha 3aHell CTEeHKe YCHJHMTeas TaKuM 00-
pa3oM, uToObl MPOBOJ MHTAHHs, MPOXOAS CKBO3b OTBEpCTHE
B 9TOH CTeHKe, NMPHCOEIWHAJICA HENOCPEeICTBEHHO K BbIBOIY
nepBOro apoccesas (puabTpa.

3HauuTe 1bHble HAMPSKEHHS MOMeX BO3HHKAIOT TaKxkKe Ha
o6voTkax apocceieil ¢uabtpa. IlosTomMy HX TakxKe 3Kpa-
HHPYIOT. :
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Puc. 3. TlpuHuunuajbHast cxema aBTOMOGHJBHOTO CTePeO(POHHUECKOrO
ycHanTeNs

MpununnnanbHans cxema. C yuyeTOM BbILLIEH3JI0XKEHHBIX
TpeboBaHHH aBTOpaMH pa3paboTaH aBTOMOGH./bHBIH CTepeo-
(POHHYECKHH yCHJIHTEb, CXeMa KOTOPOro NpHBeleHa Ha puc. 3.

SJIEKTPHUYECKHUE TMAPAMETPbBI YCHUJIUTEJIYI

HomHHanbHAs BbIXOAHAS MOILLHOCTb 4% 4 Bt
MakchumanbHasi BbIXOAHAsl MOLLHOCTb INPH KOo3ddu-

UHeHTe HeJHHelHbIX McKaxeHuit 109 4X5 Br
YyBCTBHTENBHOCTb MPH HOMHHAJbBHOH BBIXOLHOH MOLI-

HOCTH 30 uB
[Tosoca paGouux uyactor 40...20000 Tu
KosddHuneHT HenMHEHHBIX HCKaXKeHHH Ha wvactoTe

1 k' npH HOMHMHAJIBLHOH BBIXOAHOH MOLLHOCTH 0,07%
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[peseasl peryaupoBkd TemGpa
[Tpeein pery.inpoBKH Hasanca
MouiHecTs, norpeomevlaﬂ OT HMCTOUHMKA MHTaHHSA
ipH HOMHHAJBHOH BbIXOJHOH MOLIHOCTH 20
HowmuHaibHOe Hanpsi’KeHHe HCTOYHHKA nHTaHs 13
[onycTHMble 1peae/ibl H3MEHEHHS! HATPSKEHHSA HCTOY-
HHKa NHTaHHS [PH COXPAHEHHH YCTOHUHBOH pabOTbl YCH-
JMTENSA 11,1...152 B
BoixogHoe cTaGH/IH3HMPOBAHHOE HANpSKEHHEe 51 TIH-
TaHMsT KACCETHOTO NMPOUTPbIBATE A (YCTaHABAMBAIOT IL1aB-
1O npu TOKe Harpy3ku o 200 MA) 2,5.9B

YcuauTeab cobpa Ha ceMH muKpocxeMax. OnHa U3 HUX —
DAL ucnoJib3yeTcsi pH peryJaMpoBKe 'POMKOCTH H 6aJjaHca,
apyrasi — DA3.— npu peryaupoBke tem6pa. Ha uwertnipex
viukpocxemax (DA4—DA7) BbinoJiHEH YCH/IMTENb MOLLHOCTH.
Mukpocxema DA2 npruMeHeHa B HCTOUHHMKE [HTaHHS.

Kak H3BecTHO, yCTPOHCTBO 3JEKTPOHHOTO YyIpaBJ/eHUSA
3BYKOBOCIPOH3BOsiilell annapatypoii no3po.sieT pasBssaTh
viipaBisieMble H yNpaBJ/siolHe LeMd, H36aBHTbCA OT NOMeX
B BHM/IE UIOPOXOB H TPECKOB, BO3HHKAIOUIMX B ME€PeMEeH-
HBIX Pe3UCTOpax, Jerko peasan3oBaTb AMCTaHUHOHHOE YIpaB-:
JeHHe.

D/eKTPOHHBIH peryJasiTop TPOMKOCTH M. 6aJjaHca BbIMoJ-
HeH Ha Gase CreuMaJu3npoBaHHON mMuKpocxembl K174YHI2A
(DA1), BK/IOYEHHOH MO THMOBOH cXeMme. DTa MHKpOCxeMma
npeacraBisieT coGoOW IBYXKaHaJbHbIE peryasaTop C BO3-
MOJKHOCTBIO N0A60pa ONTHMAJNbHOH TOHKOPPEKLHH ]S KOH-
KPETHOTO TMOMellleHHs] H aKycTHueckux cucreM. Kosadou-
LLHEHT Mepefauyd y3jaa 3aBHCHT OT YINpaBislollero Hanps-
xKeuusi Ha BbiBoge 13 wmukpocxembl DAl (ero usmensior
pesuctopom R5). DBananc kanasnoB B mnpemenax =6 ab
JOCTHTAeTCsl Pery/JupOBKOH HANpSIXKEHHs Ha BbiBoje 12 31Ok
Ke MHKpPOCXeMbl pe3ncropoM R2.

C Bbixon0B MuKpocxeMbl DA curuaJbl JieBOro 1 npaBoro
KaHaJlOB MOCTYyNalT B y3esa pPeryJgdpoBKH TeMOpa, BbINOJ-
HeHHbIH Ha 6ase MuHKpocxembl K174YHI10A. Byayuu Bkiio-
UeHHOU MO THMOBOH CXxeme OHa IpeAcTaB/sieT CO6OH IBYX-
KaHaJbHbIH [1ByXKacKalHblil peryJasitop tem6pa, AUX koto-
pOTrO 3aBHCUT OT NMOCTOSIHHOTO HATMpPSIXKEHHs, NPHUJIOKEHHOTO
K BboiBogam 4 u 12 DA3. daementnt R25—R32, C22—C25
dopmupyior AYX B o6aactu BeiclIMX yactoT, R35—R38,
C31, C32 — B obaactu Hu3wHXx. AUX B 06JaCTH HH3LIKUX
M BbICUIMX 4acCTOT peryJupyioT B npenenax =12 1b pesu-
cropami R18 u R6 cooTBeTCTBEHHO, H3MEHSAS HANPSIKEHHS
Ha BblBoAax 4 u 12 mukpocxembl DA3.

14



Hanee curua.bl KaHaJ 0B MOJLAKOTCH HA BXOIbl VCHIHTE-
Js1 MOWIHOCTH. KaKablil W3 ycuauTe el J1€BOTO H NpaBoro
KaHaJsoB COAEepKHT no ase Mukpocxembl KI174YH7, Bk1woue-
HHE KOTOPbIX, YTOObl YMEHbLIHTb KOIDPUUHEHT rapMOHHK,
OT/IMYAETCSl OT THIOBOrQ. 3a OCHOBY B35iTa CXeMma, OMNHCAH-
Has B [3].

CHHKEHMe HMCKaXKeHHH Jl0CTHraeTcst BBeJeHHeM 6oee
ray6okoil (110 cpaBHEHHIO ¢ TMMOBOH CXeMOH) OTpHLATE]b-
Hoit o6patHoll cBasu (OOC). Hanpsxenne OOC cuumvaercs
¢ aemutesi, o6pa3oBaHHOro pesuctopom R42 u pesncropow
BHYTPH MHKDOCXeMbl, BKIWOUYEHHBIM M€KV BbiBOJAMH 6 1 12,
conpoTus.endem 4..6 kOwm. [IpH ykasaHHbIX Ha cxeMe
HOMMHA.1aX 3.1eMeHTOB KO3((PHUUHEHT YCHJICHHS MHKDPOCXeMbl
DA4 (DA5—DA7) — 4..6. Uto6bl CHU3UTb KOPDULHEHT
rapMOHHK Ha yacTtoTax Bbime 6 kU, eMKOCTb KOHIEeH-
catopa C37 3HaAuMTe bHO YyMVEHbLUIEHA 110 CPAaBHEHHIO C
THMOBOW cxeMo# BKJ1loueHHA. OT1e 1bHble SK3EeMIIIAPbl MHKPO-
CXeM MOTYT MpH 3TOM caMoBO30y:kiaTbcsl. B stom cayuae
He0OX0AHMO HECKOJIbKO YBEIHUHTh eMKOCTb 3TOT0 KOHIEeH-
catopa. I/ yMeHblUeHHS YhC.1a KOH/IeHCAaTopoB (Mo cpas-
HEHHIO C THIIOBOK CXeMOH) MNO-HHOMY BK.JIOUEHA Harpys3Ka.
['pomkorosopuTtesn (conpotupiendem 4 OM) MOAKIOUAIOT K
rHesgam XS3 (n1eBblit kaHaa) W XS4 (npasblil): K BbIBO/1AM
Il u4 5u 2 B Kaxaom pazbeme.

[lomexu oOT cucTeMbl 3a)KMraHusi aBTOMOOMASI B LEINH
MUTaHHSl  YCHJAUTE  MOLHOCTH 0CaabasiioT  (UJAbTPOM
LIC3C35, B uenu nuTaHUs 3/€KTPOHHBIX PeryJsiTopoB
FPOMKOCTH, OajaHca M TemMOpa JOMNOJHHTE/bHO (GHJABTPOM
L2C7C11C30. MuaukaTopom BKJIIOYEHHsS] MHUTAHHS yCHAUTE, s
CAyKHUT eBeToanoa HLI.

st nHTaHus BHELHMX HCTOYHMKOB CHTHagsa (TiOHepa
HJIM "KaCCeTHOTO MDOHTPbIBATEJSI) HCNOJb3YyeTCs CTabHaU-
3MPOBAHHLIA MCTOYHHK, BBINOJHEHHBIH Ha MHKpocxeme DA2
(KI142EHIA) wn tpansucrope VTl B THNOBOM BK/IOYEHHH.

Hacrpofika ycu/inTenst COCTOMT B MPOBEPKE MPaBHJbHOCTH
MOHTa>Ka M YCTAHOBKE CHMMETPHUUHOrO OrpaHUdYeHHs MoJy-
BOJIH CHrHaJsa noabopoM pesucrtopa R3R.

KoHcTpykuus. YcuanTesap BbINOJHEH B BUAe (DYHKLHO-
Ha/JlbHO 3aKOHUYEHHOTO KOMMAKTHOro 6.0Ka M COCTOHT H3
MHHHMaJbHOrO yMC/aIa MexaHHueckux dertanefl, Hecyrued ua-
CTbIO BCEH KOHCTPYKLHH SIBJSIETCS TEMNJAOOTBOA, H3TOTOBJEH-
HbIH M3 JIOpaIOMHHHEBOIO Jucta pasmepamu 100X 100X
X 10 MM, KOTOpBblil 0JHOBpEMEHHO $iBJsieTcs1 GOKOBOH CTEH-
KoH Osioka ycumuteas (puc. 4). [lapaajesbHo BHyTpeu-
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Puc. 4. BrelrHn#t BHA aBTOMOGHJBHOTO CTePeOYCHIHTe. 1

Hefl CTOPOHE TemnJ00TBOAA PAaCOJ0XKeHbl IevaTHble NJaaThl
H3 OJHOCTOPOHHEro (OJbFHPOBAHHOTO CTEKJIOTEKCTOJMTA
TOJIWHHON 1 MM. :

Ha nepso#i meuatHo#i nJuarte (puc. 5) CMOHTHPOBaHbI
deThbipe YCHJHTEs1 MOUIHOCTH. BOKpYr YILUEK Ter10ChbeMHH-
KOB MHKDOCXeM Ha [JaaTe CJeJaHbl OTBEPCTHS AHaMeTpoM
3,2 wmy. [locae MouTazka mnaaTel 4epe3 HHX TeroChbeM-
HUKH CTSIHYTbl C Teml0o0TBOA0M BHHTaMu M25, obecrne-
ynBasi HaleXKHbIi Tern0BOH KouTakT. Ha BHYTpeHHe# cTO-
pOHEe Ten.J100TBOAA NMpopesepoBaHa BepTHKA.IbHASA KaHaBKa,
B KOTODVIO BXOIAT KOpPNyca MHKPOCXeM (HMEHHO M03TOMY
OHM pacrio/IoyKeHbl Ha OJHOH (JHMHMM). IDTa mIata J10-
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Puc. 5. Ueprek neppoit neyatHo# nJathl:
@ — BHJ CO CTOPOHBI TOKOMPOBOAALLIHX NOPOKEK; 6 — CO CTOPOHbI JeTd.lvli
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Puc. 6. Yeprex BTOPOH MeuyaTHOH mnaathl:

a — BH/L CO CTOPOHBI TOKOMPOBOIALLIUX Z0POXKEK] 6 — co CTOPOHDBI peraden
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MOJIHUTEJBLHO TIPHKpPEN.JeHa K Terao0TBOYy UYeTblpbMsl BHH-
TaMd M2.,5 no KOHTypy, ofecrneuuBasi 4eTKYI0 (PHKCALHIO
U OTCYTCTBHE MeXaHHUeCKHX Pe30HAaHCOB.

Ha BTOpoii mniarte (puc. 6) pacnoozxkeHbl Kackaabl
3/]€KTPOHHBIX pery.asitopoB 6a.anca, Tem6pa, cTabH.IM3aTOP
HanpsKeHHs 1151 MUTAaHWS KaCCeTHOro MpOMrpbiBaTeasl H
PUabTP.

Ha mnepeaned naueau pasMellleH TOJbKO BblK/HOUATE/b
cetd. [lepemennbie pesuctopel R2, R5, R6, RI8 u cseto-
auoa HLI ycraHoBaeHbl Ha nepBoit neyaTHod nJate (cM.
puc. 5). Ha naHeqM 1npeaycMOTpeHbl OTBEpPCTHSA, uepes
KOTOpble MPOXOASAT pPYUKM YIpaB/JeHHS M HaCaXHBalOTCs
Ha OCH MepeMeHHbIX pe3nuCTopoB. Pyuku 3auKcupoBaHbl
noraiiHblMH BHHTaMH. [lepeaHsis naHedb, Kak H 3aiHAd,
MpUKpenJeHa K TeMJOOTBOAY /[ABYMf J1€KODAaTHBHBIMH BHH-
tamu M3.

Ha 3aaneil maHeqM ycTaHOBJAEH KOPNyC CETEBOro IMpe-
JoXpaHuTeasl U ueThipe pa3bema CI5.

C npaBoil CTOPOHBI nepejHsst U 3a1Hs MaHeJH CTSHYTh
MexXay co6oil AByMSl yroJbHHKamu (5X 5 MM), Ha KOTOPbIX
c60Ky 3akpenjeHa BTOpasi neyatHasi miaata. KOHCTPYKUHIO
ycuaute sl 3asepluaer [1-o6pas3Hblil KOXKYX, KOTOpbIH COOKY
HaJeT Ha TelVIOOTBOA M NPHBMHYEH K HEMY LIeCTblO BHH-
TaMut M2,5 Brnorai.

Jas  KpenJieHHsi B cajloHe aBTOMOOMJS Ha KOXyXxe
YCUJHTEJSI NPe1yCMOTPEHO ABa YiIKa C OTBEPCTHAMH, uepes
KOTOpble CaMOHape3alolUIHMHC BHHTAMH YCHJHTENb Kpe-
NMUTCA K GOKOBOH cTeHke mnpubopHOro wWiMTKa. KoHCTpyK-
LMSI YCHJHMTEJst MO3BOJSIET BEPTHKAJbHYIO W [OPH30HTAJb-
HyI0 YCTAHOBKY ero B caJjoHe aBTtoMo6uasa. [lpu 3ToM
HHKaKHX H3MeHeHHH B KOHCTpykuuu He Ttpebyerca. [lpu-
JNeTCS JIMllb MOMEHSATb HalpaB/jeHHe TPaBHPOBKH nepeaHed
naHeJH.

B 3akaouedde oTMeTHM, UYTO MpPHMEHEHHE B YCHJHTeje
COBpeMEeHHbIX HHTerpaJbHblX MUKpOCXeM o0ecreynBaeT BbICO-
KYyI0O TEXHOJIOTHYHOCTb M TOBTOPSIEMOCTb KOHCTPYKLHH. Hec-
NoJIb30BaHHbBlE CXeMHbIe pellieHHus, BBeaeHre mectHolx OOC B
YCHJHTE/SIX MOLLHOCTH W YABO€HHE BBIXOJAHOH MOLLHOCTH
nyTeM CyMMHPOBaHHMSl €€ Ha YPOBHE AKYyCTHUECKHX CHTHa-
JIOB B CaJjoHe aBTOMOOH./A ob0ecrneunBaeT MOJYUYEHHE Bbl-
COKHX XapaKTepUCTHK M HX XOpOUWY!O BOCIPOM3BOAUMOCTb
6e3 TuwaTe/bHOH HaJalkH.
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Jlutepatypa

. Maabtuuckuit AL H, TTonoabckuit A TI. Paauosewa-
TeJIbHBIH TpHEeMHHK B aBToMoGHJe.— M.: Casasb, 1974.

2. Ataes J. U, boanoruuxkos B. A. Ilpakrnueckue c¢xembl
BBLICOKOKaueCTBEHHOTO 3ByKOBOCNpon3BeaeHus.— M.: Paano u cBssb,
1986/ MaccoBasi paanoGu6anoreka, Boin. 1109.

3. Kapoukun A YM3U ¢ maibiMi uckaxenusmd na HC
K174YH7.— Paano, 1987, Ne 5, c. 54.

TPEXTMOJIOCHbIHA
CTEPEO®OHHUYECKHUH
YCUJIUTEJIbHDbIHA
KOMIJEKC «KPEJLO»

&. l'aBpuaeHko

JaHHblii KOMIJIEKC TMpeJHa3HaueH AJisl BbICOKOKaueCTBeH-
HOTO BOCMPOM3BELEHUS CTepeo(dOHHUECKHX TMporpaMm oOT
pa3/IMUHbIX HCTOYHHKOB CHTHaJOB. OH COCTOMT H3 yeTbipex
by HKLMOHAJIbHO 32 KOHUYEHHbIX 6JIOKOB: Mpe/1BaPUTENbHOM 06-
paGOTKH -CTePEOCHTHa/1a, YCHJ/HTe e MOLIHOCTH 3BYKOBOH
4aCTOThI, MaJOra6apUTHbIX aKyCTHYECKHX CHCTeM H yCTPO#-
CTBa JMCTAHUMOHHOTO YNpaBJEeHHS.

Ha puc. 1 mnpuBesena cTpykTypHasa cxema GJ0ka
npeaBapuTeNbHOR 06paGOTKH cHruajos. B Hem HaxozxsTes
CeJIEKTOP BXOJOB, MHKPOMOHHBIH YCHJ/IHTEJb, KOPPEKTOD AJA
MarHMTHOrO 3BYKOCHMMAaTeJsi, HOPMHUDYIOWMH (mpeaBapu-
TeJbHbI) yCHJMTENb, UH(PPOBOH pEryjasiTop [POMKOCTH,
peryasaTop WHPHHBI cTepeo6asbl, KBajaisep, TesedOHHbIA
YCHJIHTE/Ib, HHIMKATOP JIHHEHHOrO BbIXO1d, AECSITHIOJIOCHBINH
aHa/JM3aToOp CHeKTpa W MCTOUYHUKH CTaOHJH3HPOBAHHOTO
HanpsikeHusi. B GsioKe ycH/HTesell 3BYKOBOHW 4acTOThbl pas-
MelleHbl (CM. CTPYKTYpDHYIO CXeMy Ha pHuc. 2) uIecthb
yCHJHTeIell MOLIHOCTH, N0J0COBO# (HIbTP, cHecTema IMOC,
yeThblpe CTa6UJM3HPOBAHHBIX HCTOUHHKA TOKa, GJIOK 3aLUHTHI
rPOMKOroBOpUTENEH, yCTPOiHCTBO yrnpaBaeHus «CeTb» U Mu-
KpolpoueccopHasi TaMepHasi CHCTeMa, yNpaBJsiollas BCeM
KOMI1JIeKCOM.

ManorabapuTHble aKycTHUecKHe cucteMbl «S-120» umeoT
M0JIOCOBble MHAMKATOPbl MOABOAMMOH MoulHocTH. Has Boc-

© &. l'aepuaenxo, 1992.
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NPOU3BEACHHSA HH3KHX 4acTOT HCIIOJb3yeTCs AMHAMHYeCcKas
rosoBka 300I'J1-2b, cpeanux — 15 [-11. B BY kana.ae
NpUMEHeHbl 1Be M30juMHaMmudyeckue ronosku 100/1-1.

Cucrema aucTaHUMOHHOrO ynpasjennss Ha MK ayuax
103BO./1I€T pery/jupoBaTh TPOMKOCTb, KOMMYTHPOBaTh cete-
BO€ HaMpsiXKeHHe W YNpaB/JsiTh pPeXUMaMH pabOTbhl MarHu-
TohoHa (B TOM uHCJE W yCTAHABJAMBATL PEKHUM «3amuch»).

HomuHa/nbHasi MOLHOCT HM3KOUAaCTOTHOrO KaHaJja cre-
peokomiekca «Kpego» — 2X 70 Br, cpexnHeyacTtoTHOro —
2% 50 Br, BbicokouactoTHOro — 2X 30 Brt. Ilosnas wmak-
CHMaJibHasi My3blKa/bHas MOLIHOCTb BCEro KOMIJeKca —
ne menee 400 Br. [losioca ycuanBaeMblx yacToT 1Mo Hampsi-
KeHHio — He yxe 5...50 000 Tu.- KosdpduumueHt rapmMoHHK
YCHJIHTEJIs MOLLHOCTH — He Gosee 0,01 9%, npenBapuTeibHOTO
ycuauteass — He Gojee 0,02%.

Ilpu paspaborke crepeokomniaekca «Kpeno» wucnosbso-
BaJIHCb OMMCAHHUSA Y3JIOB annapaTtypbl, NOMelleHHble B XKYp-
Hase «Panmno»:

3yes [l. Ycuaurenp ¢ muoroneraeoit ‘OOC.— Paauo, 1984, Ne 11,
¢ 29—32;

Baneutun wu Bukrtop Jlexcuubl. OJHOMOJOCHBIA WJH MHOTOMOJOC-
Hblil.— Paauo, 1981, Ne 4, c. 36—38; -

bBecnasos M., Iluxkepcrmabr A. M cnoBa 06 3IDMOC.— Paauo,
1985, Ne 7, c. 33—36; . .

Opaos B. Hopmupytounit ycumureas.— Paguo, 1985, Ne 11, c. 37;

JlykesinoB  C. O neperpy3odHoil CHOCOGHOCTH KOPPEKTHPYIOLLEro
yeuaurenasi.— Paawo, 1985, Ne 10, c¢. 33—35;

Omutpues H., ®eodpunakros H. Mamepurtenn KBa3unukoBOro YpOBHS
curHana.— Papuo, 1984, Ne 4, c. 45—48;

Kysneuos 0., Mopozos M.,  llursakoB A. Peryasitop  wHpHHbI
crepeo6asbl — poKoT-GHAbTp.— Paano, 1985, Ne 1, c¢. 27—28;

IHnwkos A., Wrtsipkos . Bxoanoit 6sok YKY ¢ 3seKTpoHHbBIM
yrnpasaendem.— Paano, 1984, Ne 9, ¢. 40—42.

Yactb y3108 crepeokommiekca «Kpeno» Gyner onucana
HHKe.

12-nonocHbIA OKTaBHBIH rpaduyeckuil IkBasaisep

B sTom skBasafisepe aMIIMTYIHO-UaCTOTHYIO Xapakre-
PHCTHKY peryJupyloT Ha uacrtorax 16, 32, 63, 125, 250,
500 T, 1, 2, 4, 8, 16, 32 kl'u. Ilpexea peryaupoBKu
AUX — noc-munyc 15 1b. HomunagbHoe BbixoaHOE Hamnpsi-
Kenue — | B. OrHoluenue curHan-uym — He menee 80 nb.
HomuHa/bHblfl AHana3oH yactoT He yxKe, uem 5...50 000 T'u.
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Puc. 3. TlpuHunnuanbHas cxema rpadHueckoro skBaJjansepa

[Teperpy3ounasi cnoco6uoctb — 15...20 1b. Kosdduuuent
rapmonuk He npesbimaet 0,03%.

Ha puc. 3 npuseseHa npuHuMnuajbHas cxema rpacdw-
4yecKoro 3kBaJaiizepa. Ero MOXHO yCI0BHO pa3ieHTb Ha
JABa OCHOBHbIX Yy3na. O@HH H3 HHX — «yMOLLHEHHbIH»
COCTABHOH oONepauHoHHbIH ycuauteab (OY), apyroit — ju-
Hefika u3 12 okrtaBHbIX ¢uabTpoB. Hurterpasbhbiii OY
K574Y 11 A narpy:KeH Ha napaJe/bHblil yCHAMTENb NOCTOSH-

Tabauya 1

Ya-
cTo-
Ta 16 | 32 | 63 | 125|250 | 500 | 1k | 2k | 4x | 8k | 16x | 32K
Zl—
Z12

Cl 383wk 1,5 | 1,0 [0,47]0,22| 0,1 |0,047(0,0220,012|5600!2700|1300

C2* 10,33|0,15| 0,1 10,047]0,022| 0,01 {4700 (2200|1200} 560 | 270 | 130
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Puc. 4. Yeprexk neuaTHOi nsaTbl 3KBaJaiizepa:

a — BHI CO CTOPOHbl TOKOIPOBOAALLHX AOPOKEK; 6 — co CTOPOHbI petadiel
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HOFO TOKa, padoTaloullil B pexuMe Kiaacca A. 1o caenaHo
AJ51 TOro, 4TOObl YMEHbLIHMTb KO3(MGHUHEHT TapMOHHK H
YBEJHYHTb NePerpy30uHyio CNocOoBHOCTb.

B skBajaifizepe npumeHeHbl akTHBHble RC-(uAbTPbl —
5KBH BaJIeHTHblE aHaJorH nocdeloBare/bHbiXx LC-KOHTYpOB.
[IpumeHeHue noOAOGHBIX  y3J0B  MO3BOJHJAO  NOCTPOHUTH
MaJorabapuTHble BblcOKO106poTHble [.C-dHAbTPBI, NMpeaHas-
HayeHHble 118 paboTel B 06JacTH  3BYKOBbIX 4acToOT.
Bce 12 ¢uabTPOB OKTABHOrO 3KBaJal3epa HAEHTHUHbl H
OTIHHAIOTCST MKy COGO0i TOJbKO €MKOCTbIO KOHAEHCAaTOPOB
Cl u C2, onpeieisiolllMX KBa3HPEe30HAHCHYIO 4acCTOTY
KoHTypa (Tab.1. 1).

Kak BHAHO H3 CXeMmbl, peryJjsTopbl TemOpa — nepe-
MeHHble pesucTopbl R3—R14 — BklOueHbl Mex1y HHBEp-
THPYIOLMM H HEMHBEPTHPYIOLLHM BXolaMmu cocTaBHoro OY.
B cpeaHemM [M0JOKEeHHH HX [BHXXKOB BXOJbl aKTHBHbIX
(hHJIBTPOB OKA3bIBAIOTCHA COEAMHEHHBIMH ¢ OOLIMUM [POBOAOM,
MO3TOMY Ha Bbixole O6./10Ka 3BYKOBOH CHMIHaJ OCTaercs
6e3 KaKoH-JKM60 4acTOTHON KoppeKuHH. B BepxHem 1o cxeme
[10/10KE€HHH JIBHXKKOB PEryJsiTopOB HanpsxKeHHe CUrHaJja Ha
HeHHBEPTHPYIOLLEM BXOZe MHKDPOCXeMbl (BbiBOA 4) pe3Ko
yMEeHbIIAeTCs, €CJH 4acToTa CHrHaja COBMajaeTr ¢ yacTOTOH
HaCTPOAKH OAHOrO U3 (PU.:bTPOB (21-212) B uuxHeM noJio-
KEHHH [BHKKOB HA 4acTOTax HACTPOHKH KOHTYPOB pe3KO
yMeHblaeTcst r1y6HHa OTpHUATe bHOH OOpaTHOH CBSA3H, MO-
JaBaeMOH ¢ Bbix0oaa «yMmoluHeHHoro» OY Ha HHBepTHpYIO-
WHMH  BXOoA (BbIBOA 3) MHKpPOCXeMbl, a KO3(Q@HUHEHT
flepesayd HallpsiKeHHs Bo3pacTaer.

Hetanau 3KkBajaiizepa (3a HCKJIIOUEHHEM TEePEMEHHbIX pe-
3UCTOPOB) pa3mellleHbl HA OJHOCTOPOHHEH MNeuaTHOH nJuarte
13 ()0.1bTH POBAHHOTO CTEK/JIOTEKCTOMHTA TOAIKHOA 1,5...2 MM
1 pa3mepamu 127X65 mm (puc. 4). [laaTta paccuutana
Ha YCTAaHOBKY Ha Hell mocTostHHbIX pe3uctopos MJIT-0,125,
MJIT-0,25 (R18, R19 moryT 66itb MOH-0,5), koHaeHcaTopos
K53-1A, K53-18 (C3, C4). B ¢duabrpax mMoryt ObITb MpH-
MeHEeHbl JiloOble, MOAXOAsIllIHe MO pa3mepaM, KOHIEHCATODbI,
Hanpumep, K73-17, K73-9, KM-65 u ap. [lepemennble
pesuctopbl R3—R14 — caiBoenHbie CII3-23e. Kpome Ha-
3BAHHbIX MOXXHO MPHUMEHATb NepeMeHHble PEe3HCTOpbl APYTHX
THIIOB C 3aBHCHMOCTBIO peryadpoBKH rpynnel A u 6e3s
cpeaHero oteoaa ¢ conpothBieHHem oT 47 kOm 10 | MOwm.

HanakuBaHue 3sKBagaifizepa CBOAHTCA K YCTaHOBKe
HOMHMHAJbHOH uyacToThl (uIbTpoB Zl1—Z12. CobGpaHHoe
ycTpo#cTBO, HO Ge3 KoHleHcatopoB C2 Bo Bcex (u.IbTpax,
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NOAKJIOUYAKT K HMCTOUHMKY nuTaHuss 15 B. Ha Bxoa 3skBa-
Jaisepa €O 3BYKOBOrO reHepatopa [M01AlOT NepeMeHHoe
Hanpsikende yposHem 100...200 mB u uwacroroil, pasHoi
KBa3HPe30HAHCHOH yacToTe HacTpauBaemoro ¢uJjbTpa. Ha
BbIXOJ€ YPOBeHb H (OPMY CHIHAJA KOHTPOJHPYIOT BOJIbT-
METPOM MepeMeHHOro TOKa H ocuuJorpadom. [JBHKOK COOT-
BETCTBYIOLLIErO PpEe3HCTOPa YCTAHAB/JAMBAIOT B I[10JO0XKEHHE
MaKCHMaJbHOTO NoabeMa (0CTaJbHble PE3UCTOPbl B CpeiHeM
nosioxkenun). [lo Makcuma/ibHOMY NOKasaHHIO BOJbTMETpa
noabuparT kKoHaencatop C2 B HacTpanBaemMOM (PUJbTPE.

Hacrpoiikoii no KoHeyHoMy pesyJbTaTy yaaercs 10BOJIbHO
TOYHO HacTpauBaTb akTHBHble RC-PUALTPBI, MCKJIOUYUB B
HHUX MPHMEHEHHE TOUHbIX KOHAEHCATOPOB, 4 TAKXE KOMIEH-
CHPOBaTh €MKOCTb MOHTaxa (0coGeHHo Ha yactote 32 k[u).

[Tpu noBTOpEHNH 3KBaJaii3epa KenaTebHO 03HAKOMHTBCS
CO CJIeYIOUIMMH CTaThAMH:

3bikoB H. MHoronoJiocHble peryJsitopbl Tem6pa.— Panno,
1978, Ne 5, c. 40—41.

Coanues 0. BbicoKoKauecTBeHHbIl NpeaBa PHTebHbIH
ycusuTesnb.— Paano, 1985, Ne 4, c. 32—35.

Aucranuuonnoe ynpasiaenne na MK-ayuax

Cucrema aucraHuMonHoro ynpasaenus (1Y) na HK-
Jyuax MpeiHa3HaueHa AJA yNpaB/eHHS ObITOBLIM CTepeo-
tboHHyeckuM KommiaekcoM. OHa M03BOJsIET BKJAIOYATb KOMI-
JeKC B CeTb H OTKJIOYaTh €ro OT CeTH, peryJHpoBaTh
TPOMKOCTb, YNpaBJsATb pexuMaMH paboThl MarHWTooHa
(«Masik-231 cTepeo» u Ap.) — BK/OYaTb NEPEMOTKY Brepes
M Hasaj, paGouud XoJA, NMPHOCTAHOBHUTL ABHMIXKEHHE JEHTH,
BKJIOYaTh annapaTt Ha 3anuch, nepedtd B pexxum «CTom».
HnctaHuMoHHOe ynpaB/eHHe AeHCTBYeT Ha PACCTOSTHHH He
mMeHee 6 M.

B cucremy 1Y BXoaAT nepesaTuMk, BbINOJHEHHbIH B
BHIE aBTOHOMHOro mnyJbta (pa3mepbl 80X50)X30 mm),
NPUEMHHK, H3TOTOBJIEHHbIH KaK OTAE/bHbIH GJOK C MHTaHHEM
OT CeTH, W HCIOJIHHTe/bHOe YCTPOMCTBO, COelUHEeHHOe C
NPHEMHHKOM TpeMsi KaGeasamH. COpMHpPOBaHHbIe B Nepe naT-
YHKe HeoGxoauMble KomMaHabl ¢ nomowbio MK-nyueil nepeno-
cATcsl B npueMHHK. [lpuusatobie nmnygabcsl MK-usayuenns
npeo6pasyioT B 31EKTPHUECKHE HMITYJIbChl KOMAH, YCH.IH BAIOT
J0 HEOGXONMMOrO YpOBHSl M MOAAIOT Ha AewHdpaTop, rie
OHH JeKOIMPYIOTCSI H pacnpeiejsioTcsi Ha COOTBETCTBYIO-
LLHe HCMO.THUTEeJbHbIE YCTPOHCTBA.
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Ll g1 Iﬁlf/(
702 K3 100K
KIT6HES  SBI g
W0 ’J——-—q
’4‘75 %Z;— . — —i
s % L 3 | Amosam o
"= 3 | kraise T
4 8 gEJﬁi » sw0mx [T
2 iy B el *105
vz
5 22¢ [
: TR KT8154

B I
Vor K4szi (2 Glsmk

Puc. 6. TlpuHUKNHaAbHAsA CXemMa NepeaaTuuka

[Mpunuun paGorel JlY oCHOBaH Ha MOJCYeTE uHC/Ia
MMIyJbCOB: NepBasi KOMaHAa — OJMH HMIYJbC, BTOpAst —
aBa, TpeThs — Tpu M T. A. Cucrema paboTaeT co cTap-
TOBbIM HMnyabcoM. [locse mnpuema KOMaHAbl TpHEMHOE
YyCTPOHCTBO BO3BpAlLaeTcsi B. HCXOJHOE COCTOSIHME H K[eT
npuxona cjaeayioweil komanabl. CHrHaJjbHble HMMYJbChl OX-
HOM M TOH »K€ KOMaHAbl NepeialoTcs NauykaMH H CJAeAyloT
¢ uHrepBaJgoM 0,5 c. JlJHTeNbHOCTb CHIHAJbHBIX HMIYJb-
cos — 0,5 mc, «craprosoro — 1,5 mMc (puc. 5).

[lpuHuunuaJbHasi cxema nepeiaTyHka MpeaCTaB/eHa Ha
puc. 6. OH COCTOMT H3 reHepaTopa HMIMYJbCOB C YaCTOTOH
caegosauus | kl'u (na snemenrax DDI.1, DD1.2), kawoua
3anycka (DDI1.3), no3HLUHOHHOrO 3/1€KTPOHHOTrO MepekJooua-
tes1si DD2, BbIXOAHOTO K/0ua Ha Tpausuctopax VT1, VT2. Ha
snemeHte DDI1.4 BhinoaHen y3ea ycTaHOBKu cueTunka DD2
B HYJIeBO€ COCTOSIHHe.

B pexnme nokosi TOK, NOTpeb.sieMbldl NepeaaTUHKOM,
COCTaABJfAET €1MHHLUbl MUKPOAMIMeEp, YTO 3HAYHTEJIbHO MEeHbile
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TOKa camopaspsiia akkymyJastopHo# Gatapen 7[-0115-VIL.I
uad  Gatapen «Kpona Bll». Tlostomy B nepeaamuiem
6/10Ke HeT BbIKJIOYaTe sl NMHTAHHUA.

B ucxoanom cocrosiHiu pabora resepatopa 6.J10KHpOBaHa
HH3KMM JIOTHYECKHM YpOBHEM, TMOCTYMalol{HM Ha BXO1
snementa DDI.1 ¢ aasementa DDI1.3, pabora aewndparopa
mukpocxembl DD2 3anpeutena, Tak kak ¢ saementa DDI1.4
Ha BXxoad R nonaercs yposenb .orudeckod |. Ilpu naxa-
TUH Ha o0yl W3 aeBsATH kHomok (SB1-—SB9) Ha Bbixoze
uuBeptopa DD1.3 nosBasiercst BbICOKHH JOTHUYECKHH yPOBEHD,
4YTO MPHUBOJAMT K 3amycky resepatopa. OQHOBpeMEHHO CHH-
MaeTcsi 3anper Ha paboTy cuetunka-aewmdpartopa DD2, tak
Kak Ha Bxoa sjgementa DDI1.4 uepes auon VDI mocrtynaet
ypoBeHb Joruyecko#l 1, a 3HauuT, Ha Bxoge R — soru-
yecku#t 0.

KMMnyabcbl ¢ reHepaTopa MOAAIOTCA Ha BbIXOAHOH KJlOY
M JaJiee HA MCTOUYHMK HH(GPAKPACHOTO H3JyUeHHS — CBETO-
auoast HL1—HL3.

Uuesao CHTHAJbHBIX HMIYJbCOB COOTBETCTBYET HOMEDY
Bbixoga aelundpatopa DD2, Kk kotopoMy noakJioueHa Ha-
)Katasi KHOTMKa. Kak TOJbKO Ha 3TOM BbIXOJe .MOSIBUTCH
ypoBeHb Joruueckodt 1, Ha Bbixoge sjaementa DDI1.3 6yner
HHU3KHH JIoTHUecKUil ypoBeHb. Ilpu 3TOM reHepaTop npekpa-
it paGory. Ilo wuenn R2DD1.3 Hauner pa3psiKkaThes
koHzencatop C2. [Ipumepno yepes 0,5 ¢ Ha BbIXOjJe 3JeMeHTa
DD1.4 nosiBUTCA NOJIOXKHTENbHbI Mepenaj YpoBHEH M cueT-
yuk-geiwnppatop DD2 ycraHoBHTCS B HyJeBOe COCTOSHHE.
Ha »3tom uuka 3asepwaercs. Ho ecan kxHonka Oynet
Ha)xkaTa MOCTOSIHHO, CPa3y »Ke HAuMHAeTCs HOBBIH LHKJ, a
nocje TOro, Kak OH OKOHuMTcs uepe3s 0,5 ¢, HauHeTcs
CJAeNYIOIMH U T. A.

[IpuHuMnHasbHas cxeMa NpHUeMHHKA NMPUBEJEHa HA pHC. 7.
BxoaHo# ycuauTesb BbiMoJiHEH Ha TpaHaucropax Al-VTI—
A1-VT4 (ero cxema 3aumctBoBaHa M3 «Panuo», Ne 11 3a
1986 r., c. 46). Ilna corjacoBaHWs C HH3KHM COINpPO-
THBJeHHeM (ortoarona, BocipuHumatoiero HWK-curnasm,
nepBblil  Kackajl BbINOJIHEH 10 cxeMe ¢ obmed 6a30fi.
Ha tpaunsucropax Al-VT3, A1-VT4 cobpaH ycuiuTe/b-0Tpa-
HUYHTeNb. UYBCTBHTE/NBHOCTb KacKaja OMNpeiensieTcsi conpo-
tuBJaeHdem pesucropa Al-R10. Manas emkocTs pasgenu-
TeabHbIX KonaeHcatopoB Al-C3, Al-C4 npensiTcTByer npo-
HUKHOBEHHIO MOMeX HH3KOUYACTOTHOH YacTH CNEKTpa NPHHH-
maembix MK-curuasos, Bo3HHKawOUMX OT paboTbl JaMI Ha-
KaJMBaHHS, JIIOMHHECUEHTHbIX M Jp. YCHJEHHbIA 10 HeoO-
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Puc. 7. TIpuHUHNHA/bHAS] cXeMa NpHEMHHKA

XOJMMOTO 3HA4YeHHs] CHIHaJ MOCTYNaeT Ha JIOTHUYECKHE Y3Jbl
ynpaBJeHHs], 1€KOJHPOBAHHS M BbIXOAA. .

Ha rtpausucrope A2-VTI1 u ssaemente A2-DDI.1 Buino.-
HeH Oy¢epHbld kackaa. Mukpocxema A2-DD2 urpaer posab
pacnpeiesuTenss KOMaHAHbIX uMnysabcoB. Ha wuHBepTopax
A2-DD3, A2-DD4 peaJin3oBaHbl 3/1€KTPOHHbIE K/I0uH. Popmu-
poBaTesib KoMaHabl «CeTb» cobpaH Ha 3iementax A2-DD1.3,
A2-DD1.4, tpansucrope A2-VT2 u ontpone A2-Ul.

B HcxoaHoM cocrosinmu paborta cueruHKa-aelinpaTtopa
A2-DD2 3ampeieHa, Tak Kak ¢ BbIXOAa YMNpaBJsiOLIEro
snementa A2-DD1.2 Ha Bxox R moerymaer ypoBeHb Joruue-
ckoii 1. C BbIXOJa BXOAHOTO YCTPOMCTBA CHTHAJ MPHXOAHT
B Oy¢epHbli Kackaa, co6paHHblH Ha TpaH3ucrope "A2-VTI
u unHBeprope A2-DDI.1. 3ateM komaHga mocTynaer Ha
BX0OJ pacnpefenutenss umnyibcoB (A2-DD2) u saement
A2-DD1.2. CraproBblii umnysabc uepes auon A2-VDI 3aps-
xaeT kKoHaencatop A2-C2 1o ypoBHst Joruueckoi 1, ase-
veHT A2-DD1.2 nepexksiouaercsi, ¢ ero Bbixoga Ha BXoa R
JdelurdpaTtopa MOCTynaeT HH3KHH JIOTHUECKHH ypoBeHb. [Ipu
3ToM cuyeTydk A2-DD2 nopcuutbiBaeT nocrynuBiude ¢ nepe-
JaTuHKa HMMIYJbCbl M B 3aBHCHMOCTH OT HX YHCJa Ha
COOTBETCTBYIOLEM BBIXOJE JAelliMpaTopa MpPHEMHHKA MOSAB-

30



- p - Ul 4097034
0309 00727mx w RI7 M Fall

4ny,, cems” |

, R4 100x KISZ/ 014 g )
%; \\[J E: 5}5 s’
m K- J] i ;
;E;II%I”” SR e =
9 py ”—l— v I @R\VIz K13IST
71 e B
RIZ 72K VIS FE 5K w3 ey
0[7471"”( WN"”( R5-RIT 2M /(ZUZ/ _=[// a/j/‘fﬂ w4y . +
L Wwala f_ﬂﬂm{.
A BoiB.1 D% 95 P v4 &
RIB 22x ST S
/(ﬁa/ﬁ/ Vo4 R20 PR K Bor6.14 )1 —ps §
0] _Bkeison | 1K | A wsews sz T WP fE T S| S
-} {3 = J w5y o>
K7 22 | 15 i ] L3l By N
6~ 1145) L "G a5t s AT I
/Yﬁﬂ/ﬂﬁ N T Jomrxi68 ~IESIe 1 § 7 ip Smon §
003, 0p+3 Rig = A = AR
x| lew /zimwzﬂ’ ] YT g
K 80187 001,003 0% U qozz -

I

JSIeTCsl M0JI0XKHTe ibHbIE HMAyJabc. OH uepe3 HHTErpHpylO-
uylo 1enb nocrynaer Ha Bxoa kiaoua A2-DD3 uau A2-DD4
M Jajee Ha BBIXOA K MCMOJHHTesJbHOMY ycTpoiictBy. [locie
MPOXO>KAEHHS] KOMaH/bl HAUMHAEeTCsl pa3psiika KOHAeHcaTopa
A2-C2 wuepe3s pesuctrop A2-R3 u saement A2-DDI.1.
[TpumepHo uepe3 0,3 ¢ uuBeprop A2-DDI1.2 Bo3Bpalnaercs
B MCXO/JHO€ COCTOSIHME, BbICOKHH JOTMUeCKHH ypOBeHb C ero
BbIXOAA Mnojaercd Ha BXoja R cuertuuka-geautens A2-DD2,
¥ OH YCTAaHaBJAHBAETCs] B HYJ/EBOe COCTOSIHHE.

[Tpoxox1€HHIO TAKTOBbIX HMIY/IbLCOB C BBIXOJOB pacipe-
jgeauresasi Ha Bxoaol Kaoueit A2-DD3, A2-DD4 npensar-
ctByloT RC-1enu, noctositHHasi BpeMeHH KOTOPBIX 3HAUHTeIbHO
6ovible JJIHTeJIbHOCTH TaKTOBbIX HMIY.1bCOB, HO MeHblIe KO-
MaHjaHoro, pasHoro 0,3 ¢

Caenyer o6paTuTb BHHMaHHe Ha HeOObIUHOE BK./IOUEHHe
mukpocxembl K176ITY1 (A2-DD3, A2-DD4). Kak usBectHoO,
oHa cayxuT ags npeo6pasosanuss KMOII-yposusa B TTJI-
vpoBeHb. B jgaHHOM »Ke ciaydae efi NPHXOAUTCH YJaydllaThb
KPYTH3HY ()POHTA H Crnaja KOMaHAHOTO HWMIYJ/bca, TaK Kak
oH cJjerka npouHterpupoBad RC-uenbio. [1is 3toro npeo6-
pas3oBaTe/lb YPOBHSI MUTAIOT NMOHHIXKEHHbIM HAMPSI)KEHHEM —
4 B (BbiBoa 14), a ero BbIXOAHYIO uactb (BblBOA 1)

31



K Borb 14 01 +98 V! lﬁﬂﬂ/ ,?ﬁ'_/zﬂfx' _Xﬂ/
Rz 2M N5 18145
[l]f [j o L o /05 AbIEE s koS
M 5/:\]" 405 mx R7
oy
[b‘/ﬂb e S N
zw/m " L5 1 s usn | |2
ks 1 L3, 6 YN/
" 100k Im 4008\ \xc6804
s VT KG1as5 ALl
01 alme |k gus7 oot i
KK I
7 -y, NDUEMH. 001mrxE00 5
) H U1 4091034 K brewn. Haapym’i
4 ) / wr iz G0ImxxBo08
‘/(/mzme/)y; KizgrHz oo Kz, |
(K1451K 1901)
Puc. 8. TlpunuunuanbHas cxema 6.10ka «CeTb»
x ) I/ o-ﬂ ,
g 000 o
| 3 %
207
Z coooOoooF-o-o ,—/1
50
. a
Mwuu' K Knonkam ynpadneyus
WYYV T
W4
&, e |
3
@ oz k2 _T_
fo. R
Vrz Vit Wi
& 28 ;:___—,i_tg ——e
R3
LS ?
1<95 &

Puc. 9. UeprexX neyaTHOH naaThl NepeaaTuuka:
a -— BHA CO CTOPOHbI TOKOTIPOBOASILIHX 1OPOKEK; 6 — €O CTOPOHbI JeTaJew
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COeMHSIOT depe3 pe3ucTop cornpoTtusieHdem 22 kOw.
[Ipn TakoM BKJIIOUEHUH MHKpocxema He OOMTCH KOPOTKHX
3aMbIKaHHI Ha BbIXOJe.

Kak ormeuasoch Bbiue, 1Y ynpasasieT poaom paboT
ObITOBOIO MarHMTO(OHA, B TOM UHC/E DEKHMOM «3aMHCh,
KOTOPbIA OGBIYHO GJIOKHPYIOT, UTOObl HCKJIIOYUTH ClydanHoe
crupande Qouorpammbl. KomaHia «3anucb» ¢ Bbixoaa 9
newndpatopa A2-DD2 uepes pesuctop A2-R12 u auoxa
A2-VD3 nocrynaer Ha konjiencatop A2-Cll u 3apsikaer
ero A0 YpOBHAl JorHYecKo#d l. DTOT ypoBeHb coXpaHAeTcs
2 ¢ (3aBHCHT OT HOMHHA 0B 3JemenToB A2-R14 1 A2-Cl1). 3a
3TO0 BpeMsi HeoOXx0aAHMO 1oiaTbh KoMaHay «Pa6ounit xoma».
M marHuTooH Nepexo1uT B perkKUM «3anucbs. i

Komanaa «Cetb» ¢ Bbixoaa | aewndpatopa A2-DD2
yepe3 pesuctop A2-R4 wu amon A2-VD2 nocrynaer Ha
kougencarop A2-Cl10. [lpu noayueHun 5—8 uMmny/bcOB OH
3apsi>Kaetcs 10 ypoBH# Joruueckoil 1. [1pu sTom oTkpbiBaeTcs
tpaHsuctop A2-VT2 u uepes ontpon A2-Ul curuaa mocrty-
M1aeT Ha MCMOJHHMTE/bHOE YCTPOHCTBO, KOMMYTHpYIOLEe ceTe-
BO€ HanpsikeHHe.

B crepeodoHHueckom Kommiekce «Kpeno» uepes 6.0k
«CeTb» (CcM. cxemy Ha puc. 8) MNUTAIOT BCe NOTPEOH-
TEeJH 3J1eKTpPOo3Hepriuu. BKialouaTb-oTKII0UaTh ceTeBoe Hamnps-
XKEHHe MOXKHO HernocpejcTBeHHO KHonko# «CeTb», ¢ mo-
MOULbIO CTapT-TaliMepHOro 6/10Ka, COGPAaHHOrO Ha MHKpO-
npoueccope KI145MKI1901, a rakxe HCNOJb3ysl CcHCTeMY
AHCTAHUHOHHOTO ynpassjenusi Ha MK-ayuax.

OcHoBo#l y3aa siasieTcs cueTHbld Tpurrep DDI, koTopbiit
kommyTupyet Harpysky. Cam tpurrep (KI176TM2) nuTtaior
OT CTaGUAH3HPOBAHHOTO OHOMNOYNePHOIHOIO BbINPAMHTEI,
coctosiero u3 auoga VDI, cra6uaurpona VD), craa-
KuBamwollero konieHcatopa C4 M OrpaHHuMBalOLLErO pPE3H-
cropa.R6. Llenb R4C3 cayxut aasi nauaabHOH yCTaHOBKH
TpUrrepa B HY.J€BO€ COCTOSIHHE.

Ynpassasiercsi TpHITep KOPOTKHM HMAY.JabcOM, 00pasyio-
wuMcst npu  paspsiike kouaedHcatopa Cl uanm C2 uepes
pesuctop R3. 3apsxkaerca ke koHaeuwcatop Cl uepes
pesuctop R1 u oTkpbithiii cBeToanoa ontpoHa Ul, a C2 yepes
peauctop R2 u 3aMKHyTble KOHTAKTbl KHOMKH SBI.

C npsamoro Bbixoaa Ttpurrepa DDI1 yposeHb J10rnuecko#
1 orkpbiBaet tpansuctop VTI. [lpu 's3Ttom cpabatbiBaer
peqe Kl. Uepe3 noJdnepuoia ceTeBOro HalnpsKeHHSI KOH-
aercatopbl C5, C6 paspsikatoTcst yepe3 0OMOTKY peJe, He
103BOJISIsT H3MEHSTLCS €ro COCTOSTHHIO. IDTO. BO3MOXKHO O.aa-
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rogapsi NMpPHMEHEHHIO peje ¢ MaJjblM TOKOM YJeprKaHHS.

Cra6uantpon VD4 orpaHiunBaeT HanpsiKeHHe Ha KO.1.1eK-
tope Tpausucropa VTl Ha yposHe 180 B (mpeaeibHoe
KoasekTopHoe Hamnpsixkenue aasg KT604A — 250 B).

B cocraB 6.aoka «CeTb» BXOIMT elle HHIHKATOP
HanpsiKeHust ceTH, BbiMosaHeHHbH Ha gamne MH9. dtor y3ea
BBINOJIHSET [Be (PYHKIHHU: BO-NMepBblX, HHHOPMHUPYET O cpa-
GaTbiBaHHH TJIABHOrO BbIKJIOUaTe s, BO-BTOPbIX, H3MepsieT
ceTeBOe HamnpsiKeHHe (BOJbTMETP C PACTAHYTOH LIKAJIOH).
[Mpuuunn ero pabotsl cieayownd. Crabuantpon VD6 oTce-
KaeT oT cereBoro Hanpsixkenus 180 B, u Bce, uto noc.e
3TOr0 OCTaJI0Ch, 110J1aeTCsl Ha MmacliTabHbll yCHJAWTeIb Ha
tpansuctope VT2. Ha wuunaukatope MH9 noutn .auneitno
otobpaxkaetcs Hampsikenue ot 190 mo "250 B. Paspe-
wauas cnocobHOCTh wkaJabl BoabTMerpa — | B/mm. Tloa-
cTpoeuHblM pe3ncTopomM R11 go6uBatotcsi, uToObl cepeiHHa
1KaJbl cooTBeTcTBOBa.la HamnpsikeHuto 220 B. Orpanuum-
BalOWHKH pe3uctop RI12 BausieT Ha JMHEHHOCTb 1IKaJbl H
4yyBCTBUTEJbHOCTb YV BepXHeil FpaHHLbl AMaNa30Ha H3MePEeHHS.

Herann nepenartunka, KpoMe HCTOYHHKA MHTAHUA W OK-
CH/HOTO KOH/JeHCcaTopa, CMOHTHPOBaHbl Ha OJHOCTOPOHHEH
neyatHo#t mnJjarte M3 (OJbIHPOBAHHOTO CTEKJIOTEKCTOJHTA
ToawuHo# 1,5 MM pasmepavu 50X 19 mm (puc. 9). Caenyer
MMeTb B BHAy, uto cBetoauoanl HLI—HL3 npunassel co
CTOPOHbI NEUaTHBIX MPOBOJAHHKOB.

Bce pesucropei, kpome R2, MJIT-0,125, R2—MJIT-0,5,
kougencaropsl Cl, C2 — K73-17, C5 — K50-16 nau K50-35,
ocTaJbHble — J1I00ble Maaorabapurtuole (KM-6 1 a1p.). Kpomve
YVKa3aHHbIX Ha cXeme, B BBIXOAHBIX K./lOUax BMECTO COCTaB-
HbIX TPAH3HUCTOPOB MOKHO MPHMEHHTb OJIMH MHTErpa.bHbIH
tpausucrop KT829B wuau KT829I. Mukpocxembl cepHH
K176 3amMeHnMbl Ha aHa/JOrH4YHbIE MO BbIIOJIHAEMbIM (Y HK-
uuam u3 cepun K561, a K164 — na K564.

BxoaHo#l ycuauTeab M JOruyeckoe ycTpoicTBO cobpa-
Hbl Ha O/JHOCTOPOHHHX TMe4YaTHBIX MJatax H3 (oJbrHpPoOBaH-
HOTO CTEKJIOTEKCTONMTa TogawuHOU 1,5...2 My (puc. 10, 11).
B stux ysaax npumenenol pesuctopol MJIT-0,125 uau
C1-4-0,125, xoHgeHcaTopbl MOCTOSIHHOH emKocTH K73-17,
okcuanble K50-6, K50-16 uamn K50-35.

BMmecTo yKasaHHbIX Ha cXxeme MOrYT ObiTb MPHMEHEHbI
MHKpocxeMbl H3 cepun K5HG6!, BbIMoaHsAIOLIME aHAJOTHUHbIE
(DY HKLLHH.

HMeraau ucnoanuTebHOTO yerpoiictBa «CeTb» ycTaHoBJe-
Hbl Ha mevaTHO# naate pasmepamu 80X 70X2 u3 oaHo-
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Puc. 10. YepTex neuaTHOH naathl BXOAHOH YaCTH NMpPHEMHHKA:

Q@ — BHI CO CTOPDOHbI TOKOMPOBOIALLHX NOPOXKEK; 6 — co CTODOHDI JetaJjen

CTOPOHHEro hOJbrMPOBAHHOIO CTEKJOTEKCTOaHTa (pHc. 12).
Pesucropsl — MJIT, konaencatopst Ch, C6, C8, C9 —
K73-17, C4, C7 — K50-6 uan K50-16, ocraabubie — .1106ble.
[Toactpoeunniit pesucrop RI11 — CI13-27a. Peae Kl —
PITY-220. Ero mMoxHO 3aMeHHTb Ha .11060e 1pyroe ¢ comnpo-
THBJIeHHeM 06MoTKH 4...10 kOm W mo3BO.SIOLEE KOMMYTH-
poBaTb nepeMeHHbIi TOk He Mmenee 5 A. [Ipu 3ameHne peie
BO3MOXHO NpHIeTCH NpHMeHUTb KoHaeHcaTopsl C5, C6
¢ OoJbwed eMKocTblo. MX MOXHO 3aMeHHTb OIHHM, MOI-
XOASILUMM 10 pa3Mepam, OKCHAHbIM, eMKOCTbio 5...10 mMk®
¢ pa6ouum HanpsikeHuem 200...400 B.
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Puc. 11. Yeprex newatHOlN nuaThl JOTHUECKOH YACTH MPHEMHHKA:

@ — BHJ CO CTOPOHbI TOKOMPOBOASALLUHX J0POXKeK; 6 — co CTOPOHbDI JAetaJiel
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Puc. 12. YepTex neuaTHo# naathl 6a0ka «CeTb»:

a — BHA CO CTOPOHBbI TOKOMPOBOASLINX AOPOXKeEK; 6 — co CTOPOHbBI fleTaJeit
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HaaaxuBahue nepeiaTulka CBOIMTCA K MPOBEpKe mnpa-
BU.IbHOCTH TMPOXOXKIEHHS HMIY.I1bCOB NPH 3aMblKAHHH KOH-
TakToB nepekaiodateiedl SB1—SB9 u Bpevenu nepek.ioue-
s saeventa DD1.4. CoeanHsia ¢ oOWMM [POBOIOM H
oTKII0uast oT Hero Bxo1 3Jeventa DDI1.3, ocumaaorpadou
KOHTPO.IMPYIOT Ha Bbixole 3jementa DDI1.4 nepenaasl ypos-
pel. VX 1auTeabHOCTb 10.2KkHa Obith 0,5 ¢ Ilpu Heobxo--
AMMOCTH 10161 patoT KoHieHcatop C2.

[preVMHHK HaJa)KHBaThb npakTHuecku He Tpebyercs. Oa-
HAKO HYKHO 0C0060 0GpAaTHTb BHHMaHHe Ha caeiyiouee. Tak
Kak cucrema 1Y pa6ortaeT ¢ caMOBO3BPATOM, TO OU€Hb BaX-
HO, uTOObl yCcTaHOBKa cueTuuKa-ieantels A2-DD2 B ucxoa-
HOe COCTOsIHHE MpPOMCXOJHM.Ja paHblie, 4eM [MOCTYNHT c.je-
Aylollast cepusi KMy 1bCOB ¢ nepeaatuuka. [locrosinnas Bpe-
vend uenu C2R2 B nepenaTumke g0.2KHA ObiTh 00JbllIE, UeM
y A2-C3, A2-R2 B npuevHuke. B 1anHoll cucreme 3Ta Be.lH-
yuHa B nepexaTudke pasHa 0,5 ¢, B npuemuuke — 0,3 c.

HykHO 106aBHTb, UTO NpHMeHeHHe onpcanHoro 1Y wue
OrpaHUuMBaeTCcs TOJbKO cTepeokoMmiekcom. OQueHb MpocTo
MCN0,/1b30BaTh €ro 15 JMCTAHLHOHHOTO NEpPeK.II0UeHHs Ka-
HaJlaMH B TeJeBM30pax MOCJeIHHX BbIMYCKOB. B YHHOH-
LM pOBaHHbIX LBeTHbiX Te.1eBu3opax 3-YCLIT-61/51 npuwe-
Haetcsa 640K BbiGopa nporpamv YCY-1-15 na 8 nporpamw.
OcHoBolt 6.10Ka fABIAeTCH MHorodasHblil Tpurrep. BriGop
nporpaMm MPOMCXOJIHT MyTeM MOJauh Ha OJMH H3 BXOI10B
yepes pe3ucTop conpoTusieHHeM 56 KOm Hanpsixenus +12 B
(cum. cxemy YCY-1-15).

IMpu ucnesb3oBauuu 1Y 115 ynpaB.eHHs Te.J1€BH30DPOM
M3 TpHEMHHKA HMCKIIOYAloT MHKPOCXeMbl npeobpasoBaHus
ypousi DD3 u DD4, unsepropst DDI1.3, DD1.4 co Bcevn
CBSI3aHHbIMH C HUMH KOMIIOHEHTaMHU. Y IPaBJIAIOLLHE KOMAa Hlbl
nojaloT ¢ Bbix0A0B aeiwndpatopa DD2 nHa Bxod 6.10Ka
Bbi6Opa MporpaMm uepe3 MOC’Ie10BaTeIbHYIO LEMNOUYKY M3
amoaa W pesuctopa conportuieHdHem 15..30 kOwm. Iluoabl
MOTYT ObITb J1106ble MaJOMOLIHbIE, HX aHOIOM NPHMAHBAIOT
K newndpartopy.

B apyrux te.eBusopax Y Ha MK-ayuyax MOKHO MCno.ib-
30BaTh ¢ co6JI0€HHeM JOTHKH paboThl MepekTiouaTeed
M TMPU COBMAJEHHH HANPAKEHHS NMUTaHHS.

HUunu KatTop noaBoau MOH MOLULHOCTH

[TpuHuMnHa IbHAs CXeMa HHIMKaTopa MOoABOJIMMOM MOLL-
HOCTH, TpeJ1Ha3HauyeHHOro  1df  PerucTpaudH  VPOBHA
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Puc. 13. IlpunuunuaabHasi cxeMa HHIHKATOpa MOABOAHMOH MOULIHOCTH

3BYKOBOIO CHrHa.1a, TM0J1aBaeMOro Ha TIpPOMKOTOBOPHTE. b,
npuBeeHa Ha puc. 13.

YcrpoiicTBO MveeT ueThipe VPOBHS, lAr HHIMKaUMH
4..5 B. Hunuxkatop otoGpakaeT MHKOBYIO HJIH CpPeIHION
MOLLHOCTb B 3@BHCHMOCTH OT €MKOCTH HaKOMHTETbHOTO KOH-
aencatopa Cl (mpu emkoctn 200 wMK® — nukoBylo, npH
1000 wmk® — cpeaniow). Ecau conpoTtuBieHHe Harpysku
4 OM, TO WHIMKaTOp OyjIeT OTveuaTb CJIelyioulylo noa-
BOAHMYIO MOIIHOCThL: 5, 15, 30 u 60 Br. Makcuva.b-
Hbll YPOBeHb BXOJHOro cHrua.ia — oxo.10 20 B. 3t1o nos-
BOJISIET MCIIOJb30BaTh y3ed MpaKTHUeCKH < 1o0biM COBpe-
MEHHBIM YCH.IHTe.1eM 3BYKOBOH 4acTOThl W aKyCTHYECKOH
CHUCTeMOH.

OtanunteabHol 0COGEHHOCTbIO VCTPOHCTBA fABISETCA TO,
YTO OHO TMHTAETCA OT KOHTPO.IHPYEMOro 3BYKOBOIO CHrHaJia.
Tak kak ero ypoBeHb MOCTOSIHHO H3MeHSIETCs, 151 cTalu-
JHM3alMU TOKa, NMPOTEKalollero 4yepe3 CBETOIHOIbl H YCTOH-
YMBOCTH paboThbi, MPHMEHEHbl reHepaTophl TOKA Ha MNO.1€BbIX
TpaH3ucTOpax.

[Tpunuun paboThl HHIMKATOpa OCHOBAH HAa CpaBHEHHH
H3MEHSIOUIerocsl HanpsiKeHHs Ha KOJL1eKTope TpaH3UcTopa
VT2 u nocrostHHOro Ha 3MHTTepax TpaHaucropoB VI4—VT7.
3BYKOBOIi CHrHa.1 MOCTyNaeT Ha MOCTOBOH BbINPSAMHTE b
Ha auogax VDI—VD4 u nanee Ha HakomuTeabHbIH KOH-
aercartop Cl. Koraa HanpsieHHe HauWHaeT yBe.IHUHBATHCA,
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(Txeva JABYXIMO/IOCHUKA

OTKpblBaeTcst peryaupyiowui tpaHsucrop VT2, Ecan Ha ero
KO IeKTOpe HalpsiKeHde BbllUe, UeM Ha 3MHMTTepax TpaH-
suctopoB VT4—VT7, 1o nocie1Hue OTKPbIThI H LWIVHTHPYIOT
csetoauoabl HL1—HL4 — oun ue cBersiteda. JaabHeiuiee
VBeJIHYeHWe 3BYKOBOTO CHrHAJla TMPHBEIET K TakKOMY Ke
H3MEeHEHHIO HaTpSKeHHsl Ha Ko.lektope TpaHsuctopa VT2,
D10 B CBOKW OYepelb TPHBEIET K [MOC1e10BaTeIbHOMY
3aKPbIBAHHIO TPAH3UCTOPHBIX Kaloueld. CBETOIHOIbl HAUHYT
ropeTb B COOTBETCTBHH C MPHJI0KEHHOH MOLLHOCTBIO.

s Hopma.bHOH paGoTbl WHHIMKATOpPA ClelyeT VCTaHo-
BUTb pexKHM reHepatopoB Toka. [lo.eBble TpaH3MCTOPLI
BK.JI0YAIOT MO CXeMe [BYXMO.I0CHHKAa (puc. 14) u, cob.1o-
Jdasi NOJsIPHOCTb, NPUCOEIHHSIIOT K peryJHpyemMoMy HITOu-
HHUKY TOCTOsiHHOrO Toka. [lpoTtekatouinii uepes mno.ieBble
TPAH3UCTOPbI TOK J102KEH O0cCTaBaTblA CTAOWJbHLIM MDH
u3MeHeHuH Hanpsikenusi ot 4 10 16 B. Tok depe3 tpaH3u-
crop VTI (B npeaeaax 0,8...1 MA) ycTaHaBauBaloT no160pom
pesucropa R3, uepes VT3 (5.7 mMA) — pesuctopov RI1.

Huxuuit nopor cpabaTbiBaHHA HHAKWKATOpa (3a)Kuraercs
cetoanoal HLI1) peryaupyior pesuctopom RI1, BepxHuii
(cBetutcst HL4) — R12. Tlpu Heo6X01uMOCTH WIKAdy HHIM-
KaTopa B HeGO.IbLIUX Npeesax MOKHO Npo.iorapudMUpoBaTh,
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Puc. 15. Yeprexx neyaTHOH MN/1aThl HHAMKATOpa [OABOAHMOH MOILHOCTH:
a — BH1 CO CTOPOHbI TOKOMPOBOISILIHX J0POXKeK; 6 — O CTOPOHbI JeTaJed
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M3MEHHB CONPOTHB.IeHHe pe3ncTopoB R5 — R8 (B npeiedax
oT 5,6 10 16 kOwm).

[ertaan onucsiBaeMoro yeTpoicTBa pa3MellleHbl Ha neyar-
HOIl mi1ate W3 (HO.IbHPOBAHHOIO CTEKJIOTEKCITOAMTA pa3Me-
pavu 53X 50 mm (puc. 15). IlpumeneHHble pe3ucTOpbl —
MJIT-0,25 wuan MJIT-0,125, kowaenwcatop Cl — K50-6,
K50-16 wuam Kb50-35. bunoasipubie tpansucropbl V14—
VT8 — 1106ble KpeMHHEeBble CTPYKTYPbI M-p-1 ¢ Ko3dhdH e H-
TOM ycHuaeHust no Toky 40..200. 310 OTHOCHTCH M K TpaH-
auctopy VT2, Kpome Toro, ero npeie.ibHOe HanpsixkeHde
yuacTKa KOL1EKTOP — IMHUTTEP J101KHO OblTb He MeHee 20-B.

Ceetoanoanl HLI—HL4 wmoryT 6biThb pacno.iokeHbl Ha
neyaTHOR mn.aTe MJIH B oTAe]lbHOM O06.0kKe. MHorue cBeto-
anoabl AJ1307 nmeloT «Kocoe» CBedeHue, KOTOpPOoe OueHb 3a-
METHO B JIMHelHbIX WKaJax. HTto6bl yCTPaHUTL 3TO siBJIeHHE,
CBETOAHO.1bl OObeIHHEHbl B JMH30BbIH 60K, H3TOTOBJIEHHbIN
M3 MPO3pavyHOr0 OPraHU4ecKOro cTek.Ja TOJUMHOU 4.5 MM
(puc. 16). B Bblevkn 6.0Ka CBETOAMOIbl MPHKJIEHBAIOT
ki1eem «CynepueveHT» WM APYTrHM HHTpok.jeem. [Toc.e Bbi-
CbiXxaHUA KJjesl Becb O6J0K OKpalLKMBAIOT aJI0OMHHMEBOH Kpac-
KOH, OueHb TLIATebHO 3aMOJHSIOT TponuiIel. [leaaT 3To
AJs1 TOro, UTOObl YBEJHUHTb SIDKOCTb M CBETOpPAas31eluThb
KaxKablil ypoBeHb. Bbicoxwmii 640Kk ¢ Topua uiudyioT
MEJ1KO3epPHHCTOH abpa3HBHOH LIKYPKOH.

Lndposoii peryasitop rpomMkoctu

OnucbiBaeMblil peryisiTop ¢ OTKJIOUAEMbIM TOH-KOMIIEH-
catopoM (puc. 17) no3BoasieT ynpaB/siTb TFPOMKOCTbIO MO
JI0TapHMMHUECKOMY 3aKOHY OJHOBpPEMEHHO B 1BYX KaHa.ax.
OH no3Bo.1sieT pery.MpoBaTh KaK BPVUHYIO, TaK M aBTOMa-
THuecku. [Ipe1ycmoTpeHa BO3MOMKHOCTb YCTAHOBKH TPOMVKO-
CTH MO nporpamMye — 1oc1e BKJIOYEeHHsI KOMILIeKca VPOBeHb
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MeIJ1eHHO HapacTaeT A0 3HA4YeHHs, YCTAHOBJIEHHOTO 3apaHee
nepek.aouatesemM SAl. 1o Becbma y106HO mnpu paGote
B pexxume «ByauabHuK» (0T TalMepHONH culTembl).

B kauectse undpoana.torosoro npeo6pasosareas (LLAIT)
npuMeHeHbl ueToipe pede PIC60. Heob6xoiumocts MexaHu-
UeCKOr0 KOHTaKTa, a He 3JeKTPOHHOro Bbi3BaHa TeM, 4TO
NPHUXOIUTCH  PeryJaHpoBaTb 3BYKOBOH CHrHaad ¢ 6O.1bUIHM
VPOBHEeM, aMILIMTY1HOe 3HauyeHHe KOTOPOTrO MOKeT JOCTH-
ratb 15..20 B. Kpowme TOro, uucthiii Mera l.lMuecKuil KOH-
TaKT He J1aeT MCKaXKeHHH, WYMOB M Ip., 4TO CTOJb BayKHO
135 CHCTeMbl BBICOKOTO K.acca.

K Hezocratkam. 1aHHoro LIATT Hy»KHO OTHECTH HeGO.Ib-
WO AMHavuueckuit ananasoH (10 30 ab) u 1o, 4TO rpoMKOCTB
NpHOIHKAEeTCA K HYJ0, 'HO He JocTvraer ero. B npuH-
HMe B JaHHOM YCTPOHCTBE MOXKHO MCMO.b30BaTh 11060
LIATI, paGoTtatowmui B Koie 1-2-4-8.

Pery.1Top rpoMKOCTH C 3.€KTPOHHBIM YIMpPaB.JIEHHEM CO-
CTOMT M3 4YeThbiPeX OCHOBHBLIX V3/0B: VCTAHOBKM, YyMpas-
JIEHHsl, KOMMYTalUUU U HHIMKALHH.
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Puc. 17. TlpuHuunuaabHasi cxeMa UMQPOBOTO peryasTopa rPOMKOCTH

¥3e.1 yCTAHOBKH COAEPXKHT TPH He(hHKCHPyeMble KHOTMKH
SB1—SB3, aHtuape6esrosbie Ttpurrepst DDI1.1, DDI.2,
OWH cueTHbIll Tpurrep (Ha 3.1eventax DD3.2 u DD4.4) 1aa
ynpaBJjeHdss ToH-Komnencauued. Ilepekaiouarteabr SAL, 1e-
wxdparop DDI1I u RS-tpurrep DD3.1 — s.1emeHnThl npe1Ba-
pHTe bHOH yCTaHOBKM TpoMKocTH. .15 ee HauagbHOH ycTa-
HOBKH HCrOgb3YyIoTess TpaH3uctop VI3 u saementst 2M-HE
DD4.1 u DD4.2..

¥Y3eq1 ynpaBjaeHHst COJEPKHT PpEBEPCHBHBIN  CUETUMK
DD9, takrtosbiit revepatop (VT1, DD2.1, DD2.2), neautean
Ha 12 DD7 u uenb ynpaBieHHs TaKTOBbIM reHepaToOpoOM
(DD6.1, R5, Cl1). Kpome Toro, K 3TOMYy y3.1y OTHOCATCSH
yCTPOHCTBA OTPaHUUEHHS YPOBHSI TPOMKOCTH MO BepXHeMY
(DD8) u nuxnemy (DDb5.3) npenesam u yctpoiicTBa cor.1aco-
BaHHS UK POBOro perylasitopa rpoMkoctH ¢ 6gokoM 1Y Ha
NK-ayuax (DD5.4 — B kanaae «n.aoc», DD5.2 — B kaHa.le
KMHHYC») .
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B y3ea komvyrauuu BxoasaT derbipe pede (KI—K4) u
«BecoBbie» pesuctopbl (R25—R32) — saementn LIAIL a
takxke pede K5 u konaencatopel C5—C7, ucnogb3yemble
1J51 TOH-KOMMEHCaLHH.

Y3e1 HHAMKALUMK COCTOHT M3 31€MEHTOB AHMCKPeTHOH
ceersimedicst aunun (DD12, VT8) u uudposoit uHauKauuu
(DD10, DD6.3).

Tlpu BKIIOUEHHH NHUTaHHS y3es, cO6paHHbIA Ha JemMeHTax
DD4.1, DD4.2, u rtpausucrop VT8 ycranaBausaioT umuob-
pOBOH peryasiTop rPOMKOCTH B MCXOJHO€ COCTOSIHHE: peBep-
cuBHbIl cuetuuk DD9 wu Tpurrep DD3.2 — B Hysesoe,
tpurrep DD3.1 — B eanHnuHoe. Hu3kuit JorHueckuit ypoBeHb
C HHBepcHOro Bbixoaa tTpurrepa DD3.1 nocrynaer Ha sqaeMeHT
3HU-HE DDG6.1 ¢ OTKpbITBIM KOJJIEKTOPHBIM BBIXOAOM. DTOT
31€MEHT pery.Hpyer paboTty TakToBoro resepatopa. Ha Bbi-
Boxe 9 saementa DD2.2 yposenb .Jdoruueckoit 1. [lpu stowm
reHepaTtop BbipaGaTblBaeT HMMY.JIbChl, KOTOpble MOCTYyNalOT
H& CYeT4yHK, a ¢ Hero Ha wmuHKpocxemy DDS8 (BbiBoa
13). IlpoxorkieHne uMMy.1bCOB 31€Ch pPa3pelIeHO BbICOKHM
JIOTHYECKHM YPOBHeM, MOCTYNaloWMM Ha BbiBoa | ¢ mpsimoro
Boixona tpurrepa DD3.1. Cuetunk DD9 noacuntaer uMmny.ib-
Chl, TMpHlIeiUIHe Ha BXO1 -+ 1; C ero BbIXOJOB KO COOTBET-
cTByloutero yucaa nocrynaer Ha LIAIl w Ha aewmdpartop
DDI11. Ilepekmouatenp SAl, BKJIIO4eHHbIH Ha BbIXOZe [e-
wudparopa, NpeaHA3HAueH 17151 NPOrpaMMHOH YCTaHOBKH
rpoMKocTH. Kak TOo.IbKO Ha ero 1BH)KKe MOSIBUTCS YPOBEHb
qoruyeckoro 0, yepe3 uHBeptopel DD2.3 .4 DD4.3 on nona-
naet Ha Tpurrep DD3.1 u nepekatount ero. C Bbixoza 9 ypo-
BeHb Joruuyeckoro 0 3ampelaer NPOXOXKIEHHE HMITY.1bCOB
¢ reHepatopa uepe3 sjaemeHT DDS8, a ¢ BeiBona 8 Tpurrepa
DD3.1 uepes ymnpasasiowuit uueprop DD6.1 6.okupyer
pafoTy TaKTOBOro reHepatopa. YpOBeHb, YCTaHOBJEHHBIH
nepek.ouate1em SAlL, 3acdukcuponalcs. HapacraHue ypoBHs
rPOMKOCTH MOXHO B /11060 MOMEHT OCTaHOBHTb, HaxaB
oaHy H3 KHonok SBI uau SB2. C ynpaB.asiotiinX Tpurrepos
DDI.1 nan DD1.2 cooTBercTBeHHO Ha BXxOabl 4, 3 s.emeHTa
DD2.3 nonanyT 3anpeluarouide UMAY.IbChl.

Ecan Heo6Xx0a1MMO yBeIMUHTb (YMEHbIIHTb) TPOMKOCTb,
Haxkumalotr Ha kHonky SB1 (SB2). Ilpu sTtom Ttpurrep
DDI1.1 (DDI1.2) nepek.atouaetcsds M C ero BbiX0Ja HH3KHH
JOoTHUecKHH ypoBeHb nojgaercss Ha 3iemeHT DDG6.1, oTkpbl-
TblH BbIXOJ KOTOPOro 10 3TOro Obll 3alIYHTHPOBAH KOH-
aencartopom. Cl. Tenmepb ke KoHIeHCAaTOp 3apsiKaeTcs 10
YPOBHS J10THUeCKOH 1, n npumepHo uepe3 | ¢ 3anyckaercs

44



TaKTOBbIl reHepaTtop. 3ajleprKKa MNpeaycMoTpeHa 115 TOro,
uTtoOBl MOMKHO OBIIO CTYMEHYaTo (O0JHO HaxaTHe KHOTMKH
AJIHTeJbHOCTBIO MeHbuie | ) MM aBTOMATHUECKH (KHOMKY
VIEPIKHBAIOT HAXKATOH 10 10CTHIKEHHS HYKHOTO \pOBHH) VII-
paB.IATb 'POMKOCTBIO.

Tak kak B pesepcuBHom cuetunke DD9 npu pacdote
B DEXKHME CJeKEeHHS 3a COCTOsiHMeM Bbixo10B L1111 ciaexyer
0000, To, ecam He MNPHHATb COOTBETCTBYIOIUMX Mep, MpH
JdagbHedleM yBeIHUeHHH MaKcHMalbHOTO 3HAUYEHHST TPOMKO-
CTH OHa CKaykooOpa3HO YMEHbWMTCA 10 Hy.ad. JLIs 3THx
ue el NpH J10CTHZKEHHH MaKCHMa.IbHOH TPOMKOCTH YpPOBEHb
aoruueckoro 0 ¢ BpiBoaa 17 aewmcdpatopa DDI1 szanpe-
ULaeT MPOXOKIEeHHE HMIY.JIbCOB C reHepatopa 4epe3 MHKPO-
cxemy DD8. Orpannuenue ypoBHSI 10 MHHHMAaJbHOMY 3Ha-
UEHHIO MPOUCXOAHT MyTeM [01auyl ypoBHA .Jorwueckoro 0 ¢
BoiBOAa | aewndpatopa DDI1 Ha BbiBoa 9 s3.iemenra
DD5.3.

C BbIX01a peBEPCHBHOrO CyeTYMKa ueTbipexpaspsiaHasi
KOIOBasi KOMOGHHALMS NOCTyNaeT Ha TPAH3UCTOPHBIE KJIOUH
VT4—VT7, koropble ynpaBasiior peae KI—K4. Konrakrbi
peJsie KOMMYTHDYIOT B 060MX KaHa/ax 0JHOBPEMEHHO COOTBET-
cTByOMM o6pa3om pesnctopsl R28, R29, R31, R32 (ueTtbipe
pe3ucTopa no3BoOJAsAT MNOJyudTh 16 rpajgaumii  ypoBHs
TPOMKOCTH ) .

LudpoBas HHAHKAUKSA rpaialii¥ NMPOU3BOAHTCS JelIHd-
patopom DDI0O B aBouuyHom koge 2-4-8, mnoiaBaeMom
COOTBETCTBEHHO Ha Bxoabl 1, 2, 4; Ha Bxoa 8 mocTynaer
ypoBseHb Joruueckoro 0. MHbiMu cioBamM, Ha aBe rpalauHy
FPOMKOCTH TMPOHCXOAHT OJHO H3MEHEeHHe MOKa3aHHs cuera.
Cuer Begercsi oT 0 10 7 yCJIOBHBIX €IHHHIL MO CeMHTEr-
MeHTHOMY HHavkatopy HL1. JonoaHuTteabHo 3ajaeiicTBoBa-
Ha «TOYKa» HMHAMKaTOpa, oTMevaloulasi MOJOBUHKM Trpafaumil.
Muavkauus cBeTsilleHcs JMHHK NpOM3BOAMTCA Jeluddpa-
topom DDI2, takxke pa6otaiomum B kKoae 2-4-8. Ero
Harpy3ko# siBasiiotrcs ceseroatonsl HL2—HLS8. Ouu nuralorces
OT reHepaTopa TOKa, BbIMOJHEHHOro Ha TpaH3ucrope VT8.
Jror y3en uepe3 cBeroauoabl (15 MA), crabuausupyer
TOK, KOTOpbIH ycTaHaBJMBAOT pe3ucropom R24.

ToHn-koMneHncauusi ynpasasietcsi kHonkod SB3. [Tpu 3ambi-
KaHHH ee KOHTAaKTOB Ha Bblxoje 3JjemeHta DD4.4 dopmu-
pyeTcsl «MOJOXKHTeAbHbIH» Mepernaj, nepexk.Jouatoliui Tpur-
rep DD3.2 B eanHHUHOe CcOGTOsIHUE.

Cucremy 1Y na MK-ayuax uepes pasbem MOAKIIOUAIOT
K saemeHTy DD5:4 — peryanposka «bBodblie» # K 3JeMeHTY
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Puc. 18. Yeptexx meuaTHo#t nJaTthl LHQPOBOrO pery/sitopa rpOMKOCTH:
a — BHA CO CTOPOHBI TOKOMPOBOISIIHX IOPOXKeK; 6 — CO CTOPOHbI jeTadle
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DD5.2 — «Menbuie». /1Y MoxeT ObiTb U MPOBOIHOE, €C.IH
BXObl Bbill€YKAa3aHHBIX 3J€MEeHTOB BbIMOJIHHTD MO CXewe
(hOpPMHPOBAHHS MMIMY.IbCOB T 3aMlyCKOM OT MeXaHH4eCKOro
KOHTaKra.

Heraau undpoBoro pery.117opa rpoMKOCTH pacno.10KeHbl
Ha MeyaTHOW MJaTe W3 IBYXCTOPOHHETO (hO.IbTHPOBAHHOTO
cTekJoTekcrtoamnta (puc. 18). Pesuncropsl MOryt ObiTh
MJ/IT-0,125 wnau MJIT-0,25. OkcuaHble KOHIEHTATOpbl —
K50:35, C5, C6 — K73-17, ocTta.bHbie — .1106biX THOB. Pe.te
K1—K5 — P2C60, nacnopt PC4.569.435-07. Kuonku SB1—
SB3 — MII9. [Tepek.touaTteab SA] He 06s3aTeIbHO 10.1KEH
uMeTb 16 DUKCUPOBaHHBIX MO.I0XKEHHH — BMO.HE MNOIOWJIeT,
Hau6o.1ee 10CTYNHbIA, Ha 5— 10 no.102keHH#, KOTOpbIM ycTa-
HaB.,IMBAIOT HaubGo.ee MOAXOIdLHe yPOBHH I'DOMKOCTH.

Kak nokasbiBaeT MNpakTHKa, pery.Jsitop He TpebyeT
Ha,axusaHus. TIpu UCNOIb30BaHHM UCNPABHBIX 1eTaded H
OTCYTCTBHH OWIKMOOK IMPH MOHTa)Ke OH HauMHaeT paGoTaTb
cpa3y. [TepemeHHbiM pe3uctopom R3, ocbh KOTOpPOro BbiBele-
Ha Ha 3aAHIOI0 CTEHKY ycuauTe s (psiaoM ¢ SAL), peryaupyort
CKOPOCTb H3MEHEHHSI [POMKOCTH.



CHHOPTUBHAM
ANMAPATYPA

KJTABUATYPHbIN JATUUK
TEJETAUNMHOIO KOJIA

A. JdemuaeHko

OnucbiBaeMblil KJAaBHATYypHbI JaTUMK HCHO/b3YeTCst Ha
JIO6UTE1bCKOR PAaAMOCTAHUHNH NPH MPOBEIEHHH TeseTaHmHbIX
paauocssizeit (RTTY), a takke nas y4yeOHbIX uesed B op-
rannsauusax [JOCAA®. Ha ero Bbixoge dopmupyercsi mo-
c/eJ0BaTe ibHAsT KOMOUHALMST [TOJI0KH Te/IbHBIX H OTPHLATe/Ib-
HBIX TMOCHIIOK. B OGLUENpHHATOM TenetainHoM koae. [at-
YUK TMO3BOJSIET IepelaBaTh OJIHHOUHbIE MOCHIJIKH /11060
KOMGHHALWK TPH KPAaTKOBPEMEHHOM Ha)KaTHM Ha KjiaBuuly,
a TakKe HelpepbiBHYIO Mepenauy KOMOHHALMN OLHOTO H TO-
ro e [MepeiaBaeMoro 3Haka MpPH YAEPKaHHH KJaBHILH
B Ha)KaToOM COCTOSIHHH.

K naTunKy MOXKHO TMOJAK/IIOUHTE KOHTPOJbHbIE aJda-
BHUTHO-1iM P POBbIE JUCIJIEH, LleflH MaHUMY/IALHH NepelaTuHka,
6yKBoneuyaTatolde anmnaparhl.

YcTpo#icTBO COCTOMT #3 6JI0Ka KJ14BHATYpbl M 3JE€KTPOH-
HOro 6/10Ka; NMPHUHUHNHAJIBHbIE CXeMbl KOTODBIX COOTBETCTBEH-
HO npuBeneHsl Ha puc. 1 n 2.

BJiok kiaBuaTypbl npeacraBisieT co60# MHOropaspsiiHblid
wKppaTop TeJSeTalNHbiX KOLOB, BbINOJIHEHHbIH HA [AHOAAX.
KaaBuuiy gaTudKa YNpaBisloT KOHTAKTamH, IPH 3aMblKa-
HUH KOTOPbIX HA COOTBETCTBYIOLIMX HH(MOPMALIMOHHBIX LIKMHAX
wHdpaTopa MnosABASETCS ypoBeHb Joruueckoro 0.

KaaBuuy SB32 Ha)kumMamoT B TOM Cjyuae, €cad MpH
nepejaye HCnoJb3yercst pycckui peructp. Tenerainubiil Kox
TOro curhagaa ¢opmupyercsi BHe wHdpatopa. Caenyer
3aMeTHTh, YTO KOJ PYCCKOTO peructpa nepesaercsi Kak MpH
KPaTKOBPEMEHHOM HaKaTHH, TaK U NPH yAePKaAHHU KjlaBHLLIH
TOJIbKO OAuH pa3. [lostomy ecaH HeoOXCAMMO MepenaThb
HECKOJIbKO MOCBIIOK 3TOr0 KoJda MOApPfA, TO Hajl0 HaxaTb
M OTNyCTUTb KaaBuwy SB32 neoGxoammoe uuc/io pas. ITo
He SIBJSETCS] HeJOCTATKOM JAaHHOTO yCTPOHCTBA B LeJIOM, TaK

© A. demuaenko, 1992.
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Puc. 1. TlpuHununuaibHas cxema 6/10Ka KJaBHATYPbl

Kak B JiobuTeabckoi paavocssizu Ha RTTY pycckum pe-
FUCTPOM TMOJb3YIOTCS OYeHb pelko. B mpodeccnoHaibHbIX
TesleTalNHbIX aliNapaTax HernpepbiBHAs nepeaayda BblIGPaHHOTO
3HaKa BbINOJHSETCS HE YJAepKaHMeM KJAaBHIUH, a BKJ/ioue-
HHEM JIOINOJHHTE]IbHOTO YCTPOHCTBA -IOBTOPA.

Pexxum HenpepbiBHOW Nepeiavyn 3HaKa BBeleH B JaTuuK
TOJBLKO /51 TOBbILLIEHHS] ONEPAaTHBHOCTH TMPH IPOBEAEHHH
GyKBOTMEUATAIOIIHX paJROCBA3EH.

[ToMuMO HHPOpPMAUHOHHBIX UWIMH (cM. puc. 1) B 610K
KJaBHATVDbl BREIE€HA CueTHasi IUMHA (uecrtast CBEPXY),
HeoOXoAHMast 1051 ONOBEIeHHsT orepaTopa O KoHUe repeia-
Baemoil CTpokn (B cTpoke 64 3Haxaj).

DAEKTPOHHBIH 6J0K (CM. PHC. 2) BbINOJHEH MOJHOCTHIO
Ha MHKpocxemax cepuun K155
© TeseralinHbli Ko, ¢HOpMHPOBAHHbIH B O0J0Ke K/JIaBHA-
TYpbl, uepe3 OydepHbll peructp (Ha TpUrrepax MHKpocCxe-
mbl DDI1, DD2 u DD3.1) nocrynaer Ha my./bTHIJIEKCOD
DD6. Ha ero Bbixome mnpH mnojauye IBOMUHOIO Kojla Ha
Bxoabl Al—A4 10aydaloT MOJHYIO NOCHIIKY TeleTalNHOro
KOJa, COOTBETCTBYIOULYIO HaXKaToOH K/aaBHLLe.

Ha wukpocxeme DD5, saementax DD82, DD7.2 wu
tpurrepe DD10.2 BbiMoJHEHO YCTPOHCTBO 3amycKa, KOTOpoe
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paboTtaer cjenyoouiumM o6pasoM. B HCXoaHOM cOCTOSIHHH Ha
Bcex BXoAax MHKpocxembl DDS npucyTcTBYIOT YpOBHH JOTH-
uyeckoit 1, a Ha BbIXOZe ypoBeHb Jorndeckoro 0. Kouaew-
carop Cl 3apsixkeH A0 Hampsixkenus Joruueckoé 1. Ilpu
HaxaTtuu Ha o6y H3 kjaasuw SB1—SB31 xora 6wl Ha
OJAHOM H3 BXOMOB Mukpocxempl . DD5° 6yner npucyt-
CTBOBAaTb HM3KHH JIOrHMYECKHH ypOBeHb. DTO NpPHBEIET K H3-
MEHEHHIO JIOTHUeCKOro ypoBHS Ha ee. Bbixoge. KoHaeH-
catop Cl paspsaaurcsa uepe3 saement DD8.2. Ilpu stom Ha
Bbixoge 3Jjemedta DD7.2 o6pasyercd KOPOTKHH HMMYJbC
OTpULIATE/BHOH TOJISIPHOCTH, KOTODbI H3MEHHT COCTOSIHHE
tpurrepa DDI10.2 u rtem cambiM  pa3pewuT paborty
cuetuuka DD4. Ha Bbixome wmyabtuniexkcopa. DD6 Gyner
cOpMHpPOBaH MocJel0BaTe/ bHbIA KO COrIaCHO JIOTHYECKHM
ypoBHsAM Ha Bxogax D2—D9.

ITo BOCbMOMY TaKTOBOMY HMIYJbCYy HCXOJHOE COCTOSI-
Hue npumer OydepHbld peructp, no neBﬂTowy—TpHrrep
DDI10.2, 3anperus paboty cuerunka DD4.

To e nMpoM30#AeT W NpH HaXKAaTHH Ha Kaasuwy SB32.
Tak Kak B 3TOM cCJjydae Ha HWHGMOPMaUMOHHBIX BXOJax
D3—D7 wmyabtunsaekcopa DD6 6yaer mocTOSIHHO TMpHCYT-
CTBOBAaTb YPOBEHb JIOTHUeCKOH 1, To Ha ero Bbixoge cgop-
MHUpYyeTCsi MOJHasi MOChLIKA KOJAa PYCCKOTO PEerucrpa.

TIpu yaepxxanuu moéon u3 kaasuin SB1—SB3l no
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BOCbMOMY TAKTOBOMY HMMYJbCy TpUTTepbl 6ydepHOro perucr-
pa npumyT HyJdeBoe cocrtosihue. Diement 8M-HE DDS ne-
peiiieT B MCXOaHOe cocTosiHue, KoHaeHcaTop Cl sapsiantes
po ypoBHs gorudeckoit 1. Ilo aessitoMy TakToBOMY HM-
MyJibCy yCTAHOBUTCS B HyJeBoe coctositue tpurrep DD10:2, B
6ydepHblil perucTp ONATb 3anulueTcss HHGOpMAaUHUA O 3HaKe
M3 6J0Ka KJaBHaTypbl M T. A. B pesy.ibrate Ha BbIX0je
mMHkpocxembl DD6 Gynet HenpepbiBHAasi KOMGHHALKA H3 KoJa
BbIOPAHHOIO 3HAKA.

[1pu ynepxxanuu xe knaBuiun SB32 na seiBomax 6, 11,
12 mukpocxempt DD5 6yner noOCTOAHHO YypOBeHb JOTHUE-
ckoro 0. Kougencatrop Cl Gyzer paspsixkeH u AJs TOTO,
4yTo6bl MOBTOPHTb 3TY KOMOMHALHIO, HEOOXOIUMO €ro CHOBa
3apsAUTh, T. €. PA30OMKHYTb KOHTaKThl KaasHuwin SB32.

Ha soruueckux saementax DD84—DD8.6 no rtpaau-
UMOHHOK cxeMe co6paH TakroBblii reHepatop. [loactpoeu-
HbIM  pesucropoM RI16 ero HacTpaMBaloT Ha uacToTy
727,2 T'u. Tlocae nenenusi Ha 16 cuetunkom DDI11 TakroBas
yacrota paBHa 45,45 I'l, UTO COOTBETCTBYET CKOPOCTH TeJe-
rpacdupoBanua 45,45 6oax.

Ha tpurrepax DD3.2, DDI10.1, cueturike DD9 1 saemente
DD7.4 BbinosHeH y3e, MoxcCueTa 3HAKOB B nepeiaBaeMoOH
CTPOKE M OMOBelIeHHsi 0 KoHle cTpokH. Ha Bxox S Tpurrepa
DD3.2 nocrynaet ypoBeHb Joruueckoro 0 co cCueTHOH LUHHbI
6s0Ka kaaBuatypsl. [1o okoHYaHUY KOMOHHALLHOHHOH NMOCHLJI-
KH 3TOT TPUITEpP BO3BpalllaeTcsi B MepBOHAaua/JbHOE COCTOSI-
HHe OJHOBpPeMEeHHO ¢ Tpurrepamu OydepHOro perucrpa.
[lepenanbl Hanpsixkeuusi Ha nHBepcHOM Bbixoae DD3.2 noa-
cunuthiBaeT cueTunk DD9. [Tocne 64-ro uMmyabca Ha BbIXOde
DD9 nosiBuTcsi ypoBeHb JjorHyeckoro 0, KOTOpbIH H3MEHHT
cocrositue tpurrepa DDI10.1, 1 TeM caMbiM CTaHeT BO3MOX-
HbIM MpPOXOXKAEHHE TAKTOBbIX HMIYJbCOB uepe3 3jaeMeHT
DD7.4. Ha Bbixoze 3TOro sJaemeHTa BK/IOYEH 3BYKOH3.yua-
tTeab BFI.

[To 3ByKOBOMY culHAJy HJH MO CBEUYEHHIO CBETOIHOIA
HL1 onepatop no.xeH mnepesaTh KomOuHauuio «Bosspat
KapeTKH», pa3psiHasl lMHA KOTOPOrO0 COeJHHEHa C Yy3J0M,
dopmupyolum uMnysabe c6poca cueryuka DD9 u tpurrepa
DDI10.1.

Cienyer HanoOMHHTb, 4TO [Js CHHXPOHH3alHM nepe-
JAIOUIHX U TIpHEMHbIX OYKBONEYaTalolMX TPAKTOB CHaya.’aa
B JHHHIO CBSI3H [epenaloT TeseTaHnHble MOCbIIKM «Bo3s-
BpaT kKapeTku» W «[lepeBox ctpoku». Mcxoada u3 3TOTO,
nepea nepegauyed HHGOPMALHM CUETYHK HA MHKpOCXeMe
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VI KT3154 Puc. 3.
7 [lpuHuMnuasbHaa cxema

BbIXOJHbIX YCTPOHCTB
JaTuuka

DD9 u tpurrep DDI10.1 Bce-
rna OyayT HaXOAHTbCS B Ha-
YyaJbHOM HYJ/IEBOM COCTOSIHHH.

Kak ye roBOpH./IOCH Bbl-
e, K JaT4HKy MOTyT OblTb
NPUCOEHHEHBl PA3JIHUHbIE Bbl-
XOjHble ycTpoiicTBa. [as Hx
noaksoueHust Tpausucrop VTl Moxer W He MoHano-
OUTbCH. ,

Ha puc. 3 npuBesnena npumepHas cxema BbIXOAHbBIX
yCTPOHCTB JaTuMKa [Js NOAKIIOUEHHS K JAHCILiel (uepes
tpausucrop VT3) HaM K uensaM MaHUNYJAsSUMHM NEpefaTuHKa
(uepe3 TpaHsuctop VTl Hau KOHTaKThl peie Kl) K koH-
takraMm pese Kl uepes cooTBeTcTBylOLIME YCTPOHCTBA COT-
JacoBaHUsi MOXeT ObiTb MOJKJOUeH GYKBONedaTalolHil arn-
napat. Ha tpansucropst VT1—VT3 noaaiorcs teaeradn-
Hble TMOCBIJIKH B TOH MJM HHOH IOJSAPHOCTH B 3aBUCH-
MOCTH OT TNOJIOXKeHHs1 mnepekjaiouatenst SAL (cM. puc. 2).

KnaBuaTypHbIfl 1aTUHK BBIMOJHEH B BH/AE CAMOCTOSITE/b-
HOH KOHCTPYKLUHH HacTOJbHOro THma. KiaBHaTypa MoOXeT
6biTh J0GOH, B TOM udcjae M caMoznedbHold. Haauune B
371eKTpoHHOM Os0Ke OydepHOH nmaMATH M y3Ja 3anycka nos-
BOJISIET NPUMEHHTb KOHTAKThl CaMOH NPUMHTHBHOH KOHCTPYK-
UMH, TaK KaK B YCTpPOHCTBE TNpeLyCcMOTpeHa 3allHTa OT
ux apebesra.

Ha puc. 4 npuBoAMTCS BapHaHT pa3MelleHHsl KJlaBHLI
Ha KJaBuaTtype. [IpH opraHM3aUHM 3TOTO BapHaHTa HeOO-
XO[HMO K COOTBETCTBYIOLHM BEPTHKAIbHBIM Pa3PATHBIM LM~
HaM wHdpaTopa MOAKJIIOYHTb KOHTAKThl KJIaBHLI COT1acHO
tabauue KoaoB (cM. BepxHOlO yactb puc. 1). Ha puc. 4
BepXHHH psAa 06O3HAYeHHMH CHUMBO.JOB Ha KJaaBHlIaX COOT-
BETCTBYET PYCCKOMY H JaTHHCKOMY DErucTpaM, a HHXKHHA —
uippoomy. CHMBOJ «<I» 0o60O3Ha4yaeT BO3BPAT KapeTKH, a
«=>» — NepeBOd CTPOKH. |

Opranu3auus KiaBuaTypbl MOKeT ObiTb H TPeXpsiIHOH,
MO3TOMY Ha puC. | moka3aHbl TO.IbKO KOHTaKThl SB1 1 SB32.

JlaTuMK NUTAlOT OT HCTOUHHKA CTAaGHIM3HPOBAHHOTO
nanpsikenuss +5 B npu Toke oko.o 1 A.

Ba0K KaaBuaTypbl H 3.€KTPOHHbIH 60K BbINIOJHEHbI Ha
nevaTHbIX NMJdaTaX U3 ABYXCTOPOHHEro (O.JbrdPOBAHHOrO CTe-

o4
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Puc. 4. BapuaHT pa3MelleHHst KJaBHLI Ha KjaaBHatype

kJotekcToanTa. Ha mniate 6j0Ka KiaBHATYpPbl. HAHOCATCA
NPOBOAHMKHM PAa3BOIKH IHOLOB lIM(paTOpa METOIOM Npope-
3aHHS1 C OAHOH CTOPOHBI HH(MOPMALHOHHBIX H CUETHOH LUIHH,
a ¢ apyroii — paspsiahbix. Ha naate s.iextponHoro 6.10ka
C OJHOH CTOPOHBI Pa3BOASATCS NMPOBOJIHMKH Leneid NUTaHUs
MHKpOCXeM, & ¢ ApYroil — OJanKaiiiuue nepemMbluKy.

Bechb MOHTa)k BBINOJHEH METOJI0M TaK Ha3biBaeMoOW
«MYTaHKH» MHOTOLBETHLIM MOHTaKHbIM TPOBOJOM MaJ/0ro
ceueHHs, TaK KakK NMpH HHAHBH1Yya JbHOM H3TOTOBJIEHHH CI0XK-
HbIX MeYaTHBIX M1aT B JIOOHTEIbCKHX VCJIOBHSIX HMEHTCs
onpejaeleHHble TPYALHOCTH.

Heo6Xx01MMO HANMOMHHMTb, UYTO B LENAX NMUTAHHS MHKPO-
cXeM HaJ0 YCTAHOBUTb OJOKHPOBOUHbIE KOHIEHCATOPbI €M-
koctbio 0,033...0,047 u 2,2...6,8 mx®D.

B 610ke kaaBuaTypbl BMeCTO AHOI0B cepuu 19 MOXKHO
YyCTAHOBHTDL .1106ble MaJjoMOLULHblEe HMIY/bCHbIE KAk repma-
HHeBble, Tak U KpemHuesble. YKeaTeabHo, uTOGbl K O1HOH
pa3psAaHOi LiHHe ObLIH MOAKJOUEHbl JHOIbl OJAHOTO THIA.

Bce pesuctopsl, kpome R16,—MJIT nan YJIM. Iloa-
ctpoeunstii-pesrctop R16—CI15-3 nay aHaJorMUYHbIA 0O KOH-
crpykunu. Koupencatop C1—KM, C2—K53-1 uan K50-6.

B kauectBe 3ByKousayuarteqasas BFI ucnoabsyercss ro.1os-
Hoit Te.teon TOH-2 ¢ conporuiennem o6MoTkd 1,6 kOwm.
[Mepekawouateab SAl (puc. 2) — majorabaputHblil TymM6aep
uan kHonounbiii T12K. Tlpu BbiGope peae Kl kpove Ha-
ApsiKeHHil cpaGaTbiBaHUSl M OTNYCKAHHS YUHTHIBAIOT TaKiKe
TpeGoBaHHA K ObiCTPOACHCTBHIO M KOMMYTHPYeMOMY TOKY.

[TpaBH.1bHO COGpAHHbI 1aTUHK HAUKHAeT paboTaTh cpasy.
Heo6x01MMO TOJIbKO MO 3.JeKTPOHHOMY LH(PPOBOMY HaCTO-
TOMEpY YCTAHOBHTb 4acTOTY TaKTOBOrO reHepaTopa.



LU PPOBAS
TEXHUKA

NMPOrPAMMATOP NN3y
CO CTUPAHUEM
YJAbTPA®HOJIETOBbIM
HU3NYYEHUEM

M. OBeukuH

[TporpammaTtop npegHasHayeH sl 3anucH uHbOpMaLKH
B 3.J@KTPHUYECKHM NPOTpaMMUpyeMoe NOCTOSHHOe 3aNOMHHAI0-
ee yCTPOHCTBO CO CTHPaHHeM V.IbTPadHO.1eTOBLIM M3.1V-
ueHuem. O6bvem navsaru PI13Y — ot | 1o 8 Ké6air. -

[TporpamvaTop pab6ortaer coBmecTHO ¢ MHKpoIBM «Pa-
ano-86 PK» [1]. B oTanune ot nporpamMmaropa, 0 KOTOpOM
pacckazaHo B [2], onucbiBaemoe YCTPOHCTBO COMPSIXKEHO
¢ KoMibioTepoM 6e3 KakKHX-I1HOO mnepee’]oK B IOC.IeIHeM.
Kondurypauus cBsizeif B mnporpaMvartope COOTBETCTBYET
npuBeaeHHOW B [3], uTO NO3BOJsIET MCMOJb30BATh €0 B
kauecTBe camocrosite.ibHoro ‘T13Y. ®yukunu uutepdeiica
BbIMOJIHAET YCTaHOBJEHHOe Ha maaTte «Paano-86 PK»
nporpaMvMHpyemMoe YCTPOHCTBO [Js1 BBOJa-BbiBOIa MNapa.l-
JeqabHod  MHpopmauun K5OH8OUKS5 (Ha npuHUMNMAIbHOM
cxeme B [l1] oGosnauedo kak DI14). Tlpn 3toM nopthi
vmukpocxembl KP580BB55 BhinoiHsioT caeayoiinne QyHKIHH.
[Topt «A» Hcnoab3yercst A4si BBOA2-BbiBOAa HH(POPMALHH.
Ero noakaouaior k Bxogam DO—D7 mnporpammupyemoii
MHKpocxeMbl. Uepes noptel «B» u «C» BbIBOAST COOTBETCTBEH-
HO MJajlIMi ¥ cTapHil 6aiiTel aapecos sueek PI13Y. Yepes
kaHaael C6, C7 nopra «C» BbIAAIOTCA CHrHAJbBI YIPABJEHHS
K/JIOYaMH 1porpaMmaTopa M CHTHaJbl o0palleHHs K Mpo-
rpaMMHpyeMbIM MHKPOCXeMaM.

AnnapaTHasi 4acTb nporpaMmaTtopa fnokasaHa Ha puc. 1.
Yto6bl YNPOCTHTb KOMMYTALMIO CHTHAJOB 3arlCH, Ha J0-
NOJIHKUTE/IbHON TJaTe YCTaHOB/I€Hbl TPH TMaHeaH AJds pasHbIX
[13Y: aBe 24-koutakTHbix (oaHa aasi K573P®I1, apyras
aas K573P®2, K573P®5) u oana 28-kontakTHas (4.4
K573P®4, K573P®6). Ha cxeme oHH HE nmoKa3aHbI.

Ha sievente DDI1.3 u Ttpausuctrope VT3 Bbinouen
3.1€KTPOHHBIH KoY, POPMHPYIOLHH HMNY.IbC 3aMHCH 115

© M. Oseukus, 1992.
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Puc. [. TlpuHuuMnuasabHasi cxeMa anmapaTHOH 4yacTH TporpamMvartopa. Bbl-
soa 18 y K673P®1 (PP2, PP5) — CS, 20—WR/RDn

nporpaMvupyevoit Mmukpocxembl KS73P®1 (umny.abc avmniu-
tyaod +26 B na Bxore WR/RD). Ha saevente DDI.2
¥ TtpaH3ucrope VT2 cobpaH K104, KOMMYTHPVIOUMH Ha-
npsixkenue 412 B na Bxoie CS 371oit mMuxpocxewbl. Yepes
Kaou Ha 3aevente DDI.1 w tpansuctope VTI nporpawv-
MHpYylOLlee HampsizKeHHe f01aeTcs MpH 3alHcH HHOOpPMALUH
B MHKpOCXeMbl 1pyrux THnos (Ha BeiBol 21 B PII3Y
K573P®2, K573P®5 n Ha BoiBoa | K573P®4, K573P®6).
Daement DDI1.4 oGecneunBaer TpebGyeMylO0 MOJSIPHOCTb HM-
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Puc. 2. TlpuHuunuasnbHaa cxema HCTOYHHKA MPOTrpaMMHPYIOULHX Hanps-
xewuit. EmkocTb Kongencaropa C2—22 mk®d.
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20
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69
TF
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38
E6
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3A
32
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(o4)]
E6
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0o

AD AF 32
F8 CD 03
CA 5C 01
00 11 FF
74 02 CD
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11 FF 27
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74 02 C2
01 23 03
C0 7B BD
AQ C9 21
OE OD CD
C9 3E 80
40 32 02
78 F6 40

.32 74 02

32 73 02
E6 00 11
00 11 FF
3C €D 15
cD 03 F8
2D 2D 3E

61 6D 70

56 31 2E
66 85 72
2D 2D 2D
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2D 20 35
2D 20 35
38 3E 2D
74 61 BE
20 55 2D
78 2D 20
59 29 20
6B 6C 2E
0o

02
F8
FE
23
05
00
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CA
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15
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A7
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09
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AO
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Cc9
CD
FF
SF
F8
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33
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2D
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37
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6F
70
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FE
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F8
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32
32
C2
01
FE
87
32
0o
8A
C3
32
CD
02
a0
CD
OE
AC
F6
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E5
F8
C3
67
58
00
ao
00
39
32
2D
37
72
72
37
68
6F
6B
OA
2D
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CA
15
32
32
00
72
3E
01
7E
71
D2
FE
32
18
0A
7E
Cco
3A
21
El
67
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oD
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1F
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2D
33
66
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20
67
3E
OA
70

KOHTPOJIbHbE CYMMb

BAOK

CYMMA

909 - OFF
100 - 1FF
200 - 274

FB96

CC85
C8AC

02
5B
00
72
Cc2
21
02
00
CcD
01
02
Go
01
03
F8
CD
32
32
71
8A
C1
0o
21
CD
OA
DA

oD
30
2D
72
32
34
32
6D
72
00
6B

31
00
21
02
46
4D

32
18
3A
CD
CA
CA
AO
CD
08
0o
02
02
01
Ccs
21
SA
18
82
7A
2A
1A
30
2D

66

2C
28
38
2F
2E
19
6F
6F

FF
FE
4C
3E
00
02
32
71
F8
74
05
6B
42
79
03
F8
AC
AD
FE
CD
21
4F
01
F8
72
61

50

1A
48
2D
31
35

36

1A
73
oD
19
6E
67

75
34
02
00
CD
CD
74
02
C1
02
01
01
00
32
F8
21
79
3E
01
18
4E
02

21
61
70
52
69
oD
2D
oD
oD
34
oD
oD
OA
18
65
72

21
cA
cD
32
D8
18
02
Cb
78
87
3A
7D
c3
01
FE
00
32
65
c8
F8
02
cD
18
1E
6B
69
4aF
6E
0A
2D
0A
0A
29
oA
0A
7A
19
63
2E

Puc. 3. Tlporpavva, nanMcakHas B MaUIMHHBIX KoJax npoueccopa K680M K80

58



!

NPOrPAMMA NOAAEPXKM 3ANMCU PN3Y S573P¢1,2,4,5 -
U 2764,27128 HA KOMNLWTEPE “PAAWO-86PK" UEPE3 -
nnA 580BB5SS (A14). V1.3 6.4.907. -

H
3
H
H
H

CRG OH  ;AAPEC HAUANIA NPOTPAMMLI
: EQU- OFBO3H ;AAPEC N/NP. BB. CUMBONA C KNAB-PH
WYwW: EQu OFBO9H;
PRINT: EQU OFB1BH ;AAPEC N/NP. BbB. COOB. HA 3KPAH
NEX : EQU OFB81SH ;AAPEC N/NP. BbB. AAHHWX B NEX-KOAE
BUF = EQU 2000H  ;AAPEC HAYANA BYOEPA
END1: EQU 23FFH  ;AAPEC KOHUA BYOEPA ANA S73Pe1
END2: EQU - 27FFH  ;AAPEC KOHUA BY®EPA ANA S73P02,5
END3: EQU IFFFH  ;AAPEC KOHUA BY®EPA ANA Po4,2764
END4: EQU SFFFH  ;AAPEC KOHUA BY®EPA ANA 27128
MAX : EQU 50 sUMCAO NONLITOK 3ANUCK
PRTA: EGU OAOOOH ;NOPT A
Ni: MVI A,90H ;AOPT A:BBOA,
STA PRTA+3  ;NOPTH B,C:BLBOA
XRA A sCEPOCUTDL
sTA PRTA+2  ;NPOTPAMMUPYREME  HANPAKEHUA
sTA FL3 ;
LXI SP,75FFH;
LXI H,502  ;BHBECTM HA 3KPAH
CALL PRINT  ;YKA3ATEfL PN3Y
NZ2: cALL W sBHBPATL TUN PA3Y
tPI 32H 5370 Po2?
Jz R2 54A,3ATPY3KA UCX.AAHHLX P®2
cPI 34H ;3T0 Po4?
Jz R6 sAA,3ATPY3KA UCX.JAHHLIX Po4
cPI 38H 5370 271287
Jz R8 s8A,3ATPY3KA UCX.AAHHLX 27128
cPI 3I1H 5370 P17
JINZ N2 s 1A, 3ATPY3KA UCX,AAHHHX P®1
N3: LXI H,S05  ;BHBECTM HA 3KPAH
CALL PRINT  ;COOBMEHWE O Pn3Y Pe1
cALL WHOD sN/NP .UCXDAHOM 3ATPY3KW PEM—POB
LXI D,END1 ;3ATPY3UTb AAPEC KOHUA BY®EPA
MVI A, 1H s YCTAHOBUTHL
sTA FL2 sNPU3HAK Po1
MvI A,OH ;CEPOCUTL )
STA FL1 s MPU3HAK SUKCALUMA AAHHBIX
RF17 XRA A sOBHY/MThL
sTA ST sCUETUAK NONBITOK
PROGO: CALL . DOP sN/NP. 3AMKMCA B AYESKY PN3Y
cP1 MAX sUACAO NOMTOK <S0-3ANWUCH
JINZ PROGO ; ;NOBTOPUTL!
CALL 1K55 SUHAYE NEPEATU HA N/NP. YTEHWA
LDA - PRTA ;CPABHUTL COCTOSHUE BhX. PN3Y
cMP M 3C AAHHLIMW BYOEPA
Jz PROG2  ;COBNAAANT-NPOAONXATL NPOTPAMMY !
JmP BR sWHAUE COOBUWUTL O BPAKE
R2: LXI H,506  ;BHBECTM HA 3KPAH
CALL PRINT  ;Tun PN3Y
CALL WHOD sHAXATL “BK"
Lxr! D,END2 ;3ATPY3UTb AAPEC KOHUA BY®EPA
PRO: MVI A,O0H 3 YCTAHOBUTL
sTA FL2 sNPU3HAK P2
RF2: XRA a sOBHYMTH
: sTA ST sCUETUMK MONBITOK 3ANUCK
PROG1: CALL 1KSS sNEPENPOrPAMMUP . NOPT “A" HA BBOA
LDA PRTA ;COCTOAHME BHIXOAOB PN3Y

cMP ] ;CPABHUATL C AAHHLIMW BYSEPA



60

FIX:

POWT:

PROG2:

SR:

1KSS:

WHOD :

Jz
MVI
STa
cALL
CPI
JINZ

LXI
cAaLL
POP
MoV
PUSH
CALL
POP

CALL

amP
LDA
ADD
ADD
STA
Jz
MVI
sTA
CALL
LDA
DCR
sTA
INZ
CALL
Jz
MOV
cPI
cz
INX
INX
LDA
CPI
Jz
amp
MOV
cMP
RNZ
MoV
cMP
RET
MVI
sTA
MoV
sTA
MOV
sTA
RET
LXI
cALL
cALL
cPI
JNZ
MVI
cALL
MVI

CALL

LXI

FIX
A,0H
FL1
bopP

‘MAX

PROG1
B
H,S500
PRINT
B
A,B

B
NEX

B
A,C
NEX
WYH1
ST

A

A

ST
PROG2
A, 1H
FL1
popP
ST

A

sT
POWT
SR
NOR
AL
OFFH
BLOC
H

B
FL2
1H
RF1
RF2
A,D
H

A,E
L

A,70H -

PRTA+3
A,C
PRTA+1
A,B
PRTA+2

H,504;
PRINT;
wWw
ODH
N1
C,ODH;
WYW;
C,0AH;
WYW;
H.,BUF

sECW COOTBETCTBYET,TO oWMKCWPOBATHL
sMHAUYE- CBPOCMTbL

senar 1

sW NOBTOPUTL RPOLUECC 3AMMCM

$UNCAO NONHITOK <50 —

$3ANMUCL NOBTOPUTL!

3
s BUIBECTU COOBMEHUE

30 BPAKE NPOTPAMMUPOBAHWUA
)

’

3 KOHKPETHOR

3 AUESKE

sPN3Y

,BHﬁTM M3 NPOrPAMMMPOBAHUA
;COAEPXMMOE CUYETUYMKA

3 YBEMUUTL B

;4 PA3A

;M 3ANOMHATL

sHA CPABHEHWME AAPECA B HL W DE
s BHCTABUTL

sNPU3HAK SMKCAUMM AAHHBIX

3 3AGUKCUPOBATL AAHHLE B N3y
sPOBEPUTL CUETUMK NONLITOK
; YMEHBEMTL HA 1 .

s 3AN0OMHATDL !

sEC/M B CUETUMKE >0,TO NPOA. 3AMUCDH®

:NPOBEPUTL KOHEW BYGEPA

;ECTM KOH. BY®EPA-HA BWX. U3 NP-My
3370 KOHEW

s BNOKA?

s AA! ~COOBHWUTb , UHAYE

sNEPEXATU HA CNMEA. AAPEC BYOEPA
sNEPERTU HA CREA. AAPEC PR3y

s NPOBEPUTDL

s IPU3HAK Po1

sAA — HA UMKN 3ANUCU Peo1

sUHAUE - HA 3ANUCHL P®2

sCPABHUTDL

sCTAPEMR BAGT AAPECA

:NPN HECOBNAL. YHTW HA LWAKR 3ANUCK
$VHAUE CPABHMTbL

sMNAAWMO BART AAPECA BYSEPA

’

sNOPT "A"

;s NEPEMPOrPAMMUPOBATL HA BBOA
sAAPEC AEPXATbL

sHA BXOAAX PN3Y

;CBPOCUTL NPOTP. CUIHAM

sHA 20 BHLIBOAE PN3Y

$BBECTWU CUMBOA
33T0O "BK"? -
sHET, MOBTOPUTL!

33ATPY3KA ARPECA BYOEPA



LXI B,0H 3ATPY3KA AAPECA PN3Y

r
RET s
DOP: MVI A, 80H ;noPT A"
sTA PRTA+3  ;HA BbiBOA AAHHBIX
MoV A,M . ;AAHHLIE BY®EPA-
STA PRTA sHA BLIXOAN PN3Y
MoV A,C sMAAlL. BART AAPECA
sTA PRTA+1 ;HA BXOAH PR3Y
MOV A,B sCT. BART AAPECA
ORI 40H ;W curHan “cs”
STA PRTA+2 ;HA BX0AW PN3y!
MOV A,B ;NOAATL
ORI OCOH s IPOT PAMMUP Y10 WS
STA PRTA+2  UMAYNLC
MVI A, 65H s AMMTE NBHOC T bR
TIME: DCR A 31 MS.
JNZ TIME sCHATL
MOV a,B s NPOTP . MMNY NBLC
ORI a0H ;CUIHAN HA BXOAE "CS”
STA PRTA+2 ;;HE CHUMATL'
LDA FLt ; BEPHY ThCA
CPI 1H 3B N/NP.
RZ s OUKCALLAM  AAHHBIX
LDA ST sVUHAUE YBE-
INR A sMMUNTL HA 1
sTA ST sUMCND NONBITOK
RET H
BLOC: PUSH B H
PUSH H B
LXI . H,501 ;BHMBECTU COOBWEHWE
caLL PRINT 50 3AMMCK BNOKA
L.DA FL3 B
INR A s BUBECTH
sSTA . FL3 s HOMEP
CcALL NE X 3 NOCNEAHETO
POP’ H ;BNoxAa
POP B s
RET ;
R6: LXI H,507 sBLBECTU COOBWEHVE
CALL PRINT 50 NPOTPAMMUPOBAH
cALL WHOD 5
XY D,END3 ;3ArPY3UTL B POH
JMP PRO AAPEC KOHUA BY®EPA Po4
RB: LXI H,S08 s BHIBECTWU COOBREHWE
caLL PRINT ;0 NPOrPAMMMPOBAHWA
caLL. WHOD H
LxI ‘D,END4  ;3AIPY3UTbL B POH
amP PRO sAAPEC KOHUA BYOEPA
NOR : Lxl H,S01 s BUBECTW COOBREHWE
cALL PRINT ;0 3ANUCU BAOKA
LDA FL3 3
INR A ;
CALL NE X B
WYH: LX1 H,509;
CALL PRINT;
WYH1 : LXI H,S03;
cALL PRINT;
cALL WW;
JMP N1;
S00: DB . ODH,O0AH, 'BPAK -—---- > :°,0
S01: DB ODH, OAH, " 3ANNCH AAMNA: ° ,0;
S02: . DB 1FH,OCH, ' *PROGRX Vv1.3-90 ,0DH,1AH;

DB 1AH, "UHO .BY®EP: 2000H° ;



DB ODH, 0AH, * ‘s

E ]
DB ODH,0AH, * <1>— S573P%1° ,ODH,O0AH;
DB © <2>— 573P¢2,5° ,0DH,0AH;
DB © <4>- 573P®4(64)° ,0DH,O0AH;
DB © £8>— 27128° ,1AH;
S03: DB ODH,0AH, " .  ,0
S04: DB *YCTAHOBU M/C° ;
DB ODH,0AH, BK/1. U-NPOrP. " ;
DB ODH,O0AH, “3ANMUCL- <BK>,0
S0S5: DB 19H;
S06: DB 19H;
S07: DB 19H;
sS08: DB 19H,19H,0DH, 7FH;
DB 1BH,59H,29H,20H,0
S09: DB ODH,O0AH , 0AH, " KOHELW " ;
DB ODH,O0AH, " BbiKA1. U-NPOrP.",0
FL1: DB H
FL2: DB 1
FL3: DB [+H
ST: DB H
END;

Puc. 4. Wcxonnblit TekeT nporpaMmbl Ha AccembGuepe

My IbCOB 3AMUCH MPH. POrpaMMHPOBAHHH MHKpOcXeM ¢ o0be-
voM namsitd 6ogee 2 Koait)X 8.

[TporpaMmaTtop NHTAIOT OT HCTOYHHKOB HaMNpsiKeHUs
+5, —5 u +12 B, pacnoaoxenHblx B MHKpoOBM. Hcrou-
HUK MpOrpaMMHpYyiOILMX HanpsKenuit +26 u +21 B cobpan
Ha MJaTe nporpaMmartopa IO cXeMe, MpHBEIEHHOH Ha puc. 2
(Ha Heil MoKa3aH ceTeBOi TpaHc(opMaTop, obecneynBaioILHi
Ha IMOJHOM MOCTy TepeMeHHoe HarnpsikeHue oko.o 30 B).
HyskHoe HanpsKeHHe YCTaHaBJMBAIOT Ha BbIXOIE MepeK.ro-
yateaem SAl 10 BKaloueHusi nporpammaTtopa.  McTounuk
crnocoGeH OTZaTh B HArpysky TOK He ueHee 50 MmA.
B umnyabcHOM pexkuve pPaboTel OH HE MMeeT BbIGPOCOB Ha-
npsizKeHus. :

[aata nporpavumatopa coeirHeHa ¢ MHKpoOBM rubkuv
kaGeaeu, cocrosiuiim u3 nposoaos MIHIB 0,35. Ileuart-
Hasi niaTta He paspabaTbiBaJjach. Bce COelHMHEHHS 37]1eMeH-
TOB Mex1y COOOH BBINOJHEHbl KOPOTKHMH OTPe3KaMH Mpo-
Boga MIT® 0,07.

[Tporpavwma, HafmHcaHHas B MalIMHHBIX KOaX Mpoleccopa
K580U K80, 3anumaer o6bem | Ko6aldT W npeicraB.’aeHa
na puc. 3. Ona oGecneunBaer BbIGOp TpeGyeMoro THna
PII3Y # pYKOBOAMT MpPOLECCOM 3aMUCH C KOHTPOJIeM KaxX-

62



Adpec X )(
Jauyere X X

. N\

Januce

25

[
N
WR/RD i

_Puc. 5. Bpemenuble auarpammbl CHUHAJIOB 3aMHCH M YTEHHS NpH paboTe
[ l‘[l'By K573Pd1

| Adpec X X
Aawxere X X

Ymenue ymenue

oSNNS
Jan.
- a uﬂa\'Bc ﬂjaﬂyté L —/—

U/]ﬂ 4/__\\._.___.

Puc. 6. BpeMeuHble aMarpamMbi CHUI'HaJ0B 3alIMCH M UYTEHHUsi 11pH paboTe
c M3y K573P®2 u K573Pd5

268
58

63



Adpec

> >

X
X

@

S

S

=X

CE Jloe. 0"

Ymewue Ymewue
e/l N\ /
Januce -

—_ — M /:—- —————
R
WR/RD | | 2anuck

|
||
I
|
|

218

|
|
!
!
i
|

Upp

Puc. 7. BpemeHHble anarpaMMbl CHIHAJIOB 3alUCH H YTeHHsI INpH pabore
¢ TI13Y K573P®4 n K573PD6

J0ro 3amicaHHoro 6aiTa. AJrOpHTM 3a0HCH B OCHOBHOM
COOTBeTCTBYeT TMpHBegeHHoMy B [4]. McxoaHsll TekcT
nporpaMmsl Ha Accem6sepe npuBeneH Ha puc. 4 u nox-
pOGHO KOMMEHTHPYeTCs.

[lepen nporpammupoBaHueM HHdopMalLHs; NojjexKaluas
3alUCH B MHKpPOCXeMy, [0JKHa ObiTh 3arpyxeuna B Oydep
aanubix: o6aacte O3Y ¢ HauaabHbIM ajgpecom 2000H. [Mposep-
ka kauvectBa crupanust PI13Y u sanecenue nanHbix B Gydep
POH3BOANTCA AUpPeKTHBaMH MoHHTOpa MHKpOIBM coraac-
HO Taba. 1.

BpeveHHble aHarpaMMbl CHCHAJOB 3allHCH W UYTeHHA B
saBucumoctn or tuna PII3Y, dopmipyemblx mporpammof,
nokasaHel Ha puc. 5—7. B Taba. 2—4 ykaszansl koMOH-
HalUUY YOPaBJAAIUIMX CUTHAJIOB A5 Da3jHYHbIX PEeXKHMOB
¢yHkunounposanus PII3Y.

[Topapok pabGothi ¢ nporpammartopom. [lepen HauaJjiom
paboThl HCTOUHHK MPOFPAMMHPYIOLLEro HATNPSXKEHUST JOJKeH
ObITh OTKJOYeH. [locie yCTaHOBKM MporpamMMmupyeMol Mu-
KpOCXeMbl B COOTBETCTBYIOLLYIO MaHeab corgacHo Taba. |
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Tabauya 1

JHpeKTHBA MOHHTODA BoinoaHsiemoe eiicTre

Yrenne [13Y 2 K6aiit)X 8

I [Tpountarh 3anuch ¢ Kaccersl

T, 7FF,2000 3aHecTH NpOUHTaHHYIO MH(OpMauUHio B Oy-
¢dep nporpammaropa

R, 7FF.,0 [Tepenucats coaepxumoe PII3Y B O3Y
¢ aapeca 0000H

C, 7FF,2000 Cpasuutp cozepxumoe PII3Y ¢ undopma-
uueil B 6ycdepe

D, 7FF Pacreuarate cogepxumoe PII3Y na skpane

HpoaepKa KayecTBa CTHpaHHA

F1000,17FF FF 3anoauutb o6aacth O3Y 2 KGa#r Kogom
FF (uucroe PII3VY)

R,7FF,0 [Tepenucatb comep:xkumoe PII3Y B O3Y ¢
aapeca 0000H

C,7FF,1000 CpasHutb .cogepxumoe PII3Y ¢ kopom-
FF; o HecoBnageHuu JaHHeix B PII3Y
COOBILUTD

CpaBhenue cojepxumoro asyx PII3Y

R,7FF,1000 Ilepenucatb cosep:KuMoe epBOH MHKpOCXe-
mbl 8 O3Y ¢ aapeca 1000H*

R,7FF.,0 [TepenucaTh cogep:kuMoe BTOPOH MHKpOCXe-
Mbl B O3Y ¢ agpeca 0000H

C,7FF,1000 CpaBHHuTb cogepxumoe aByx PII3Y mexay
cobo#t ’

BoiBox Ha 3kpaH Gydepa

D,2000,27FF BoiBectH Ha 3Kkpad HHbopmauuio B 16-
PHYHOM KOJle

* Tlocsie BbINO/IHEHHS! JaHHOA AHPEKTHBBI NEPBYIO MHKPOCXEMY 3aMEHSIOT
Ha BTOPYIO.

NpoBepsoT KauecTBo cTHpaHus. Cjeayer, OTMETHTb, UTO MPH
HaJMUKH HECKOJIbKHX GpakoBaHHbIX dAueek PII3Y (undop-
MauMsi B HHUX OTJauuHa OT kKoaa FF) cieayer HoOBTOpPUTH
npouecc CTHpPaHus Hubopmauud B mukpocxeme. Crupanue
B PII3Y npoussoautcsi ¢ MOMOLIBIO yabtpaduoaeToBbIX
u3jyuatesell (B 4acTHOCTH, MEAMUHHCKHX JiaMi) ¢ paccrosi-
Husd 5.8 cm B TeueHue 30..40 wmuu. HarpeB MukKpo-
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Tabauya 2
Cocrosinue BxopoB PIM3Y K573P®1 8 pazauunbix
pexumax paboThi

Pexcun CS WR/RD
XpaHeHue 1 0
[TporpaMmmupoBaHue. 1 I1
CunTblBaHHe 0 0
[Mpumeuanns: 1. 1 — qoruveckasn 1; 0 — snornueckuit 0; [T — umnyabc

MOJI0KHUTENbHOH NMOJAAPHOCTH.
2. B pexkume nporpaMMHpPOBaHUs aMiuTyla uMmnysabca 26 B.

Tabauya 3
‘Cocrosnue Bxoaoe PMN3Y K573P®2, K573P®5 8
PasMuyHBIX pexumax paGoThl

Pexum CS WR/RD U na swiB. 21
XpaHenue I X +5B .
[TporpammupoBanue 1 I1 +26 B
KoHTpoab nocje nporpaMmmupo-
BaHHSA 0 0 +26 B
CuurbiBanue 0 0 +5 B

[1pumeuanue. 1 — joruueckas 1; 0-— aornuecknit 0; [T — nmnyasc
11010 KU TEAbHOH MOJASPHOCTH; X — 0e3pa3JiHuHoe COCTOSIHHE.

Tabauya 4

Coctosinue Bxoaos PN3Y K573P®4, K573P®6 B pasanunsix
pexxumax padoThl

Pexuw CE OE WR/RD U #a sois. t
Xpauenue | X X +5 B
[Tporpammuposanue 0 1 U +21 B
KouTpodab 1ocie nporpaMmupo-
BaHus 0 0 1 +21 B
3anpeT HporpaMMHpPOBaHHSA 1 X X +21 B
CuuTblBaHHe 0 0 | ~+5 B

ITpumeuanne. | — aoruueckasi 1; 0 — JorHueckui 0, IT— umiyabc

MOJ0KHTEABHON MOJSAPHOCTH; U — HMNY/AbC OTPHLATEAbHOH NOJAPHOCTH,
X — BGC3PHE3JRYHOE COCTOAHHE.
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CXeMbl NPUH ITOM JOJKeH OblTh ucKaouen! Ecau ner BO3-
MOXKHOCTH TNpOBecTH CcTHpaHHe HHbopmauuu B PII3Y, T1O
TOrJa Haj0 MpOaHaJHW3MpOBaTb JaHHble, KOTOpble GyAyT 3a-
HeceHbl B «rpsi3Hble» suefiku. B psne ciayuaer yjaercs
MCII01b30BaTh TakHe MHKpocxeMbl. Hanpumep, coBeplueHHO
OYeBH/HO, 4TO B SUEHKYy, COAeprKallylo HCXO1Hbil OalT
FEH, moxHo 3anucatb 6ait 00H.

3arpy3ky Oydepa naHHbIX A58 NPOrpaMMHPOBaHHS MOC]Ie
BBOJA MaCCHBAa C MAarHUTHOH JIEHTbl MPOM3BOAST KOIMH-
poBaHuem HHpopmauuu no aupektuBe T MorHTopa.

[Iporpamma 3anucu PII3Y Moxer XpaHHTbC Kak Ha
nedte, Tak U B [13Y o6bemom 1 K6aiir (K573P®1). B noc-
JaefHeM cJayudae nepenucatb ee B O3Y MOXHO cjenyio-
MM o6pa3oM. MHUKpocxeMy ¢ JaHHOH mnporpammo#i ycra-
HaBJMBAIOT B nNaHeJdb 1Js mnporpammupoBatust PII3Y
K573P®1 u no aupektuBe R,7FF,0 nporpammy nepeHocst
B O3Y.. [locae BbINONHEHUS] AAHHOH MNPOLEAYPbl MHKPO-
CXeMYy BbIHHMAIOT.

3anyck mporpaMmbl nocje 3aHeceHus ee B O3Y npous-
Boasit mo aupexktuBe CO. [Ipu 3ToM Ha 3KpaHe MNOSABHTCS
coobuieHHe: ,

«k PROGR*% V1.3—90

sk UH®. Bydep: 2000H»
 Beibepem PII3Y, wnanpumep, K573P®2. Ha skpake
JUCTIIes] MPOYTEM:

«YcranoBd MC»

«BKJ1. U—ITPOTP. 3AIIMCb —'BK’»
3aTeM B naHeab HaJ0 YCTAHOBHTb MHKDOCXEMY H BKJIOYHTb
HUCTOYHUK HanpsikeHust +26 B. Ecau Her comHeHuil B npa-
BHJIbHOCTH HH(pOpMaLHUH, Haxoasuehcs B Gydepe, TO HaXH-
maloT kaaBuily «BK» («Bo3BpaTt kapeTkH») Ha KjaaBuHaType
MHKpOIBM.

[ocie 3TOro HauHeTCst npouecc 3afidcu. [locse ycneurnoi
3anucH Ka)aoro 6Joka ob6bemMom 256 6afT HA 3KpaH BbIBO-
aUTCsl cooOlLleHHe:

«3ATIMCb JAMITA BJIOK—N»

Korpa Oyner 3anucaHa HH(popmaunﬂ Ha 3KpaHe OyaeT
cooOlueHue:

«KOHELL»
B ciayuyae HEeBO3MOXKHOCTH 3alHCH B KakKylO-JM60 sueiky
PI13Y B nporpamme npeaycMOTpeHo cooGuieHHe 06 3TOM
N0/1b30BATENI0 U yKa3aHHe Ha 3KpaHe ajpeca GpakoBaHHOH
SIUEHKH.

[To okOHuaHHM 3aNHCH HEOGXOIHMO BbIKJIIOUHUTb HCTOU-

67



HUK NPOrPaMMHUPYIOLLErO HAMpPSKEHHs U BbIHYTb MHKpOCXe-
MYy M3 TNaHesH.

[lpu nporpammupoBaHud  MHKpocxem K573PP4 wu
K573P®6 nepeksaioyatens SA2 Heo6GXOAHMMO YCTaHOBHTb B
nonoxenune «8 K», SA3 — «Boikiaioueno». Hanpsixkenue uc-
TOYHHKA nporpamwnpy}oulero HAMNpsi)KEHHs1 [JOJIKHO ObITb
+21 B.

Ecan nHeo6xoauMo npouuTtaTh conepx&umoe PII3Y o6wbe-
mom 8 Ko6aiit, X8, nepekjiouatesb SA3 HyXHO mepeBecTH
B noJoxenue «Utenne». [Tepenoc nudopmauun B O3Y B 310M
clyyae MPOBOAMTCS aHAaAOrHMYHO OMUCaHHOMY B Taba. 1,
HO C yueTOM HoBoro o6bema. [ns urenust u3 PII3Y obwve-
moM 16 K6aitX 8 (INTEL 27128) nepeksouatesr SA2 yc-
TaHaBJMBAIOT B noJioxkenHe «16 K». B ocranmpHoM npouecc
YTeHHs1 aHaJIOrHYeH OMUCaHHOMY AJsi MHKpocxeM K573P®d4,
K573P®6.

Jlutepartypa

.Topuwkos [, 3eaenxo I, Ozepos 1O, IMonos C.
[TepcoHanbHbli paauosoGHTeIbCKHH KoMnbioTep «Panno-86PK».—
Paano, 1986, Ne 5—8.

2. Jlykbnuos [, Boraan A. «Panno-86PK» — nporpamma'rop
M13Y.— Panuo, 1987, Ne 8, 9.

3. MMonos C. II3Y ans Beiicuka.— Panug, 1987, Ne 3.

4. Duanos A, lleakynor H. Meroanka nporpamMmuppBaHus
T13Y.— MuxkponpoueccopHble cpencrtBa M cuctembl, 1985, Ne 3.

5. Hastnenos A u ap. [Iporpammarop TITI3Y Ha 6aze mukpodIBM
«daekrpoHnka K1-20».— MukponpoueccopHble cpeAcTBa H CHCTEMBI,
1986, Ne 5.

NPOrPAMMUPYEMbDIN
HHBETOCHHTE3ATOP
A. Tperyaos

JlaHHOe YCTPOHCTBO MHO3BOJSIET CO31aBaTh MPOU3BOJIb-
Hble CBeTOJHHAMHYeCKHe KOMIO3ULMH, 3aMOMHHATh HX B
O3Y cratHueckoro THMa M B MOCJAEAYIOLIEM aBTOMaTHue-
CKM BOCIpOH3BOAUTh. Haubosee ouepuaHasi o61actb rnpume-
HeHHs L[BETOCHHTE3a — CBETOBOe O(opMJEeHHE AHCKOTEK, HJ-
JIOMHHALHUS H T. M.

YcTpo#icTBO aHaJIOTHYHOrO Ha3HaueHMst Ha ocHoee [13Y
UMeeT MPUHLMUMHAAbHBIE HEJOCTaTOK — HeBO3MOXKHOCTb H3Me-

© A. Tperyaos, 1992.
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HeHHA  «3aliMTOH» JOTHKH paboTbl. llBeTocHHTe3aTop
C. Aunewxkosckoro (cMm. «Pamuno», 1986, Ne 11, c. 49 wu
Ne 12, c. 55) uJuuieH 3Toro HejmocraTka, HO Tpebyer
60JbUIMX 3aTpaT BpeMeHH Ha 3anucCb U MNpPHUMeHeHUS [0-
MOJIHUTEJIbHOH anmnapartyphl, YTO He Bcerja BO3MOXKHO.

OnuceiBaeMoe HHKe YCTPOHCTBO HMeeT UeThlpe L BeTOBbIX
KaHajsa ¢ namsAThio nmo 4 KO6HT, 4TO MNO3BOJsIET CHH-
Te3HPOBaTb «IPOrpaMMbi» CBETOBbIX 3(P(eKTOB NPOIOJIKHU-
TeNbHOCTbIO OKoJ0 41 c¢. Tlpu 3amucu M BOCIPOH3BENEHHH
NpeflyCMOTPEHa BO3MOXXHOCTb peryJaupoBaHHsi YpOBHS ¢o-
HOBOH 3aCBETKH JaMIl.

BkaouuB pexum «3anucb», HHAHLUHDYeMbiH CBeTOAHMO-
[IOM, OTlepaTop, Ha)KHMasi KJ1aBUUIM Bbl6Opa KaHaJ/OB, «iH-
pHXKHpYeT» HCTOUHHKaMH cBera. [lapajjesbHo ¢ 3TiM
NPOUCXOAUT aBToMaTHueckass 3anucs B O3Y unbopmauuu
¢ kJaaBuaTtypbl. [lo wucreuenun 41 ¢ UBeTOCHMHTE3aTOp
aBTOMATHYECKH MepeXOoIUT B pexxuM «Bocnpoussenenune» H
HermpepbIBHO [OBTOpsieT 3aMUCaHHbIH (parMeHT B TeueHHe
TpeOyeMOro BPeMeHH.

[lpuHumunuajbHasi cxema yCTpoificTBa NMpHUBeAeHa Ha pH-
CYHKe.

Ha snementax DDI1.1—DD1.4 BbinogHeH 3anaroliui
reHepaTtop. UacroTy cjeI0BaHHUsI reHepHPYEMbIX HM UMIYJIb-
COB MOXHO peryJupoBaTth pesuctopom RI B npenenax
1,5..3 k['u. C Bbixona 3aementa DDI1.6 cuumalorcs ko-
pOTKHe uMmysabcbl ¢ uyactoTod caeposanus 100 T'u, cus-
XPOHH3HPOBaHHble C MOMEHTaMH [epexoja CeTeBOro Ha-
NPSKEHHsT uepe3 «HyJab». IDTH HMIYJbCbl HCIMOJb3YIOTCH
B KauecTBe CUETHBIX /51 reHepalud KogoB ajapecoB O3V,
a Takke 145 $a30BOro ynpaBaeHUs] CHMHCTODaMH B peXHMe
(OHOBOH 3aCBETKH (H3MEHeHHeM 4acTOTbl 3a1alWero rexe-
patopa). MubopMauuss ¢ KjaBHATYpbl B pexUMe 3aNuCH
nocrynaer rakxe Ha cejekrop DD10, ctpobupyemblii TakTo-
BbIMU HMIyJbcaMH. Ha ero BbIxojax, B 3aBHCHMOCTH OT
COCTOSIHMSI KJaBull BblGOpa KaHaJOB, NPHCYTCTBYIOT JUGO
UMNyJbchl $pa3oBOro ynpasieHHs (pexHM (GOHOBOH 3acBerT-
KH), JUO0 TAKTOBble MMMYJbCbl (peXHM HOpPMaJbHOH sp-
KOCTH).

YerpoiictBo dyHKuUHOHUpYeT cieayouum obpaszom. Ilpu
KPaTKOBPEMEHHOM Ha)KaTWdh Ha KHomky SB1 tpurrep DD9
MepexXoJUT B HyJeBOe COCTOSIHHE — BKJIOUAeTCH DEXHUM
«3anuce». Cuetunku DD3, DD8 nepe6Gopa anpecos O3Y
TaK)Ke YCTaHaBJMBAIOTCA B HYyJe€BOe COCTOSIHHE, IIOC/e 4ero
HAUHHAIOT BbiAaBaTh Koabl (¢ nepuoaom 10 mc). Ilo kax 1omy
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ajapecy B MaMsTb 3amucbiBaercss HHMOPMalLMsi O COCTOSIHHH
KnaBuaTypol B naHHbli MomeHT. flo okoHuanuk 3amucu
cmaj MwmIyJbca crapuiero paspsga cuetdynka DD8 nepe-
kaiodaet Tpurrep DD9Y B eauHnuHOE CcOCTOsIHME, BKJIOYAETCs
pexxuM «Bocnpouspenenues. Ilpu sToM OJOKHpyeTcst U3Me-
HEHME COCTOSIHHSL BbIXOJOB MuKpocxembl DDI11, u oHa ne
OKasbiBaeT BJMSIHUS HA paboTy YCTPOHCTBa B 3TOM peXHME.
CurHaabl ¢ BbixoaoB muKpocxem O3V, ynpaB/isisi CeJeKro-
pom DDI0, BoccosgaloT nocsneaoBaTeNbHOCTh CBETOBBIX
3¢ deKTOB, KOTOpble OblJIH MPH 3aMUCH.

B ycrpoiicTBe npHMeHeHb! caeayloline saemenTsl. [lepe-
vennbli pesuctop RI — CII3-9, pesucropn R9, RI11, RI3,
R19 — MJIT-0,25, ocranbHbie — MJIT-0,125. KonaeHcatopsl
C1—C3—KM; C4, C5 — K50-29. Nuoant VD2—VD6 moryT
ObiTb JiloGble ¢ MakCHMaJbHO JONYCTHMbIM OOpaTHbIM
nanpsikendem He MeHee 30 B u npsMbiM TOKOM He MeHee
200 mA. Khonku — J060ro ~THna, KeJjgaTeJbHO C MHHH-
MaJbHbIM YCHJHEM TPH 3aMblKaHHH.

TpaucdopMaTop MHTAHHSA — FOTOBBIH HJM CaMOAEJbHbIH
moutHocthio 2.3 BT M HanpsiKeHHeM Ha BTODPHYHOH: 00-
motke 10...14 B.

Tpausuctopubie c6opkn  KIHT251 MOXHO 3aMeHHMTb
auckperabiMu TpaHsucropamMu KT315A—KT315E, mukpocxe-
Mbl cepuu K564 — muxpocxemamu cepun K561. Tlpu mpume-
HEHHH MCTOUHHKOB CBeTa MOMIHOCTBIO cBbilie 100 BT (HO He
Gosee | kBT) cumucropel He06XOAMMO YCTAHOBHTb Ha
TEII00TBO 1bl. ’

Y3en ynpaBsieHHsi CMOHTUPOBAH Ha Ie4aTHO-POBOAHHKO-
BOH maaTe Nno MeToay, H3joxkenHoMy B craTbe A. Jloaroro
«Ecan ner KP580BI'75», onyGaukoBanHo# B «Paanos,
1987, Ne 5, c¢. 22—24. Tlpu monTaxe Heo6xoauMO obecne-
UMTb 3aUIMTYy MHKPOCXeM OT BO3JefCTBHA CTATHYECKOro
3JeKTpHYeCTBa. .

[TpaBu/bHO COGpPaHHBIH H3 HCNPABHBIX 3/JEMEHTOB LBETO-
CHHTE3aTOP B HaJaXXMBAaHUM HE HYKJAAETCH M HauHHaeT
paGoTaTh cpa3y Mocje BKJIOUCHHSA.

KOHCTPYKTHBHO NpOrpaMMHpyeMbli 1BETOCHHTE3aTOD CO-
6paH (y aBTopa) B KOpIyce H3 H30JALHOHHONO Mare-
puana. Ha opHo#i njaTe CMOHTHDOBAH y3eJ YIIpaBJeHHs,
Ha Jpyroil YycTaHOBJIEHBl CHMHETOPbl W TpaHcdopMaTop
nutaHusi. OpraHel ynpaBjeHHS W HHAHKAUHMH  Da3MelieHbl
Ha JdueBoil naHenu. Ha 3anned cTenxke 3akperJieHbl po-
3eTKH I/ NOAKJIOUEHHS HCTOUHHKOB CBETA.
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Buumanue! YcrpoiicTBO MMeeT rajbBaHHYECKYI0 CBSI3b
¢ ceTblo nepemenHoro toka. [lpn nposepke paGorocno-
COOHOCTM YCTPOWCTBA M €ro 3KCIJayaTalMH HeoOX0JHMO
cTporo coGaonaTh NPaBHia TEXHUKH 0G€30MACHOCTH.



PAJHUOJIIOBUTEJIIO-
KOHCTPYKTOPY

MPOBHUK-HHIAHUKATOP
B. Kysun

OnucbiBaeMblii MPOGHHK-HHAHKATOP MNO3BOJISIET Ofpeje-
JIUTh XapaKTep HEHCNIPaBHOCTH B Kabeasix (KryTax) W MecCTo
o6pbiBa B HHX, NPOBEPHTb HCNPABHOCTb KOHAEHCATOPOB,
JIHOZIOB, P-N NepeXoJ0B TPAaH3HCTOPOB H THPHCTOPOB, Lenel
nutaHus MukpocxeMm TTJI-cepuii, nogpo6paTh AHOALI, BaPHKa-
Obl 10 HOMHHAJbHOH €MKOCTH, KOHTPOJIHPOBATb €MKOCTb
MOHTa)a H JIOTHYeCKHe ypPOBHH.

[Tpo6HUK-HHAKMKATODP NPHMEHHUM TIPH H3TOTOBJIEHHH H 3KC-
niyaTan{d pPaaHO3JEeKTPOHHOM annapaTtypbi M, B YaCTHOCTH,
[JISI ONMepaTHBHOTO ONpe[esieHHs] XapakKrepa M MeCcTa HeHC-
NpaBHOCTH B KabeJibHbIX COeNHHEHHUsIX. B mocsiegHHX HaH-
6oJilee 4aCTO BCTpedaloTcsl OOpbIBbl, BO3HHKalOllHe BOJHM3H
pas3beMoB, COeIHHUTEIbHBIX MJIAT, KOJOAOK H T. A. OTbICKaTh
WX TPaAULHOHHBIMH MeTOJaMH — C MOMOLLbI0O OMMETDOB H
NPOGHHKOB Da3JIMYHbIX KOHCTPYKUHH 3aTpPyAHHTEJbHO, TakK
KaK OHH [MO3BOJISIIOT JHLIb YCTAHOBHTb (DaKT HeHcnpaBHO-
CTH BIUIOTb A0 OTIEJbHOrO MPOBOJHHKA, HO 6e3 ykasaHus
MecTa HEHCIPaBHOCTH.

[lpunuun pefictBHsi NpOOHMKA-HHIHKAaTOpa OCHOBAH Ha
HCNOJIb30BaHHH MEXMPOBOJHUKOBOH €MKOCTH Kabenst (XKry-
Ta) HWJIH MeX3JeKTPOAHbIX €MKOCTSX paiHO3JEMEHTOB B
KauyecTBe 4acCTOTO3aal0llell eMKOCTH reHepaTopa HMIyJIbCOB.
Haunuue nan oTcyTCcTBHE KOJIe6aHHH (HKCHPYeTCsl IO COCTOS -
HHIO CBeTOAHONOB. YyBCTBHTEJNBHOCTh NPOGHHKA COCTaBJsIET
eMHHLbl THKOodapan.

[TpuHuunuaabHas cxeMa NpoGHHKA-HHAHKATOpA MpHBeJe-
Ha Ha puc. 1. OH COCTOHT U3 reHepaTopa HMIyJbCOB (06-.
pasoBaH onHoBuGpatopom DDI1.1, emkoctbio Hccaenyemoi
uenu, pesucropamu R2, R3), uusepropa DD1.2, RS-tpurrepa
DD1.3, DD1.4 u ungukatopa Ha cseroguoaax HLI, HL2 ¢
OrpaHHUYHTeJIbHBIMH pe3ncTopamu R4, R5.

Kornpa Bxoa npo6GHHKAa HHKyAa He MNOAKJIOYEH, u3-
3a BXOAHOH eMKocTH C,, H pe3uctopa oOpaTHOH CBSI3H

© B. Kysun, 1992.
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Puc. 1. TlpuHuunuanpuasi cxema NpoGHAKA-MHAMKATOPA

R2 redepatop uMny.abcoB BO3OyXKnaercss u BbipaGaTbiBaeT
HMITyJbCchl ¢ uacToToll cnepoBanusa f=~ 0,7/R2C, [1]. [lpu
stoM RS-tpurrep nepuosmuecku (c- uvacrotoii f) menster
cBoe cocrosihue. CuoiepoBatenbHo, cBerogvonsl HL1 u HL2
6ynyt csetuTbcss. C nomoliupio pesucropa R3 moxHO usme-
HUTb peXuM paboThl reHepatopa. IIpH MaJbIX 3HAYEHUSIX
CONMPOTHBIJIEHHSI pe3NUCTOpa BXOJ MNpoOGHHKa (BbiBOABI 1, 2
DDI1.1) oxaxercsa NOAKNIOYEHHBIM K o6uleMy IpOBOLY.
A 5T0 3Ha4WT, 4YTO reHepaTOpP HMMNYJIbCOB He BO36y-
JUTCt W Ha ero Beixoze (Ha BbiBoge 3 DDI1.1) 6yxer
YpOBeHb JIOTHUECKOH |, mocTynaioluii Ha BXOJA HHBEpTOpA
(DD1.2), c BbiXx0oga KOTOpOro ypoBeHb Jorudeckoro 0 nepe-
Boaut RS-tpurrep (DD1.3, DD1.4) B enunuuHoe coctosi-
HHe — CBeTUTCs ToJbko cBeroavon HL2. Tlpu Goabuux
3HAYeHUSIX CONPOTHBJEHHs1 pe3ucropa R3 uacrora remepa-
UHMH reHepaTopa HMNYJbCOB OYJeT MaKCHMaJbHOH M, KOrja
JJIHTeJIbHOCTb HMITYJIbCOB OKaKeTCsi paBHOH BpeMeHH 3a 1P K-
ku uuBepropa (DD1.2), RS-tpurrep nepefiner B Hy.sieBoe
€OCTOsIHME — CBeTHTCHl ToJibKO cBetoauon HL1. Ecan B 3tor
MOMEHT napaJuienbHO pe3ucropy R3 - (1. e. x Bxomy
NpOoOHHKA) MOJKJIIOYHTb €MKOCTb 3HAYEHHEM OT €/IHHHIL MHKO-
thapany u GoJee, Bo3pacTeT HAJHTENBbHOCTb HMIYJbCOB H,
crejoBaTte/ibHO, OynyT cBeTHTbC o06a cBeromHona HLI
n HL2 [2]. '

Pesucropsl R4 u R5 orpaHHuMBalOT TOK CBETONHOMAOB
HL1 u HL2. Pesucrop Rl ucnoabsyercsi Tonpko npu patore
npo6HMKa B KauecTBe HHAMKAaTOpa JOrHUECKHX YPOBHEH.

ITpoGHuK-nHAHKaTOp cO6paH HAa neyaTHOH nuate u3 dhoJb-
IHPOBAaHHOTO CTeKJOTeKCTONMTa pasMepamu 30X 25X 1,5 MM,
yepTexX KOTOpPOH NMOoKa3aH Ha pHuc. 2.

B npu6ope npumenenni pesucropbl CI13-4 (R3) u MJIT
(Rly RQ, R4s RS)‘
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Puc. 2. Yeptexk neuaTHOH muiaThl MPOGHHUKA-HHAHKATOPA

Mukpocxemy K155TJ13 moxHo 3amenuts Ha KI55TJII,
BKJOUeHHYI0 coBMecTHO ¢ K155J1A3 (KI155J/1IAL u 1. n.) uau
Ha ase KI155TJI1. Caeromuonnl AJI307AM 3ameHuMbl Ha
AJI307, AJ1102 ¢ a06biMH GYKBEHHBIMH HHIEKCAMH.

HanaxuBanne npo6GHHKA CBOAMTCA K MOJNYUEHHIO YCTOH-
4YHBOH TeHepallid HMIYJbCOB reHepaToOpoM MpPH OTKJIOUEH-
HoM Bxofe. [lisi 3TOrO, H3MEHSIS1 COMPOTHBJEHHE pe3ucTopa
R3, no6uBaloTcsi OLHOBPEMEHHOIO CBEYEHHS CBETOJHOIOB
HL1, HL2. Ecau 3toro cnenath He yAaaeTrcs, napaJiiesbHO
pesucropy R3 BK/ioualoT KoHaeHcaTop eMKocTbio 10...75 nd
(Ha cxeme moOKa3aH MyHKTHPHOH JHHHMeH). 3aTeM Hajlo
nepeBeCcTH ABHXXOK pe3uctopa R3 B KpalfiHHe MNOJIOXKEHHA H
y6eauTbCcsl B MOTacaHHH CBETOJHO[OB.

Pa6oTocroco6HOCTb NMpOGHHKA-HHIHKATOpa COXpaHseTcs
npu Hanpsibkenuu nutanust 4...5,5 B. TlorpeGasiembiii TOK
ne npeBbiuiaer 50, MA.

[lepen pa6Goroii npo6GHUK HacTpauBaloT. [11aBHO H3MeHsA
compoTHBJeHHe pesncropa R3, nobuaiorca, 4Tobbl CBETHJICA
ToJbKo cBetonuoa HLI, npuuem nmosokenue aBmxkka R3 buk-
CHPYIOT B MOMEHT noracaHusi cseroaunona HL2.

Hdns onpenesiennsi xapakrepa HEHCIPaBHOCTH H MecTa
o6pbiBa B Kabeje K KOHTaKTaM pa3bemMa Ha OJHOH CTOpOHe
kabeJisi ooyepeaHO MOJAKJIOUAT 06WUHA 1POBOA NMPOOHHKA,
a C JApPYrod CTOPOHbl K OJHOMMEHHBbIM KOHTaKTaM pasbe-
ma — wyn. [1pu ucnpaBHbBIX NPOBOAHHKAX CBETHTCS TOJBKO
ceetroanon HL2.

3aTem 0oOwMA MpOBOA MPOGHHKA MOAKIIOYAIOT K 3Kpa-
HY MJHM K 3aBeOMO HCIPaBHOMY NPOBOJHHKY, a ILyNOM
nooyepeHO KacaloTcsl 'KarkAOro MpoBepsieMOro KOHTAaKTa
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pasbema. CpeuenHne TOJbKO cBerogvona HL1 ykaseiBaer
Ha o6peiB B6JH3H pa3beMa. CBeyenuwe cBeromgHosa HL2
CBHJETENbCTBYET O TOM, UTO MpoBepsieMasi leNb raJdb-
BaHHYECKH coelHHeHa -¢ 3KpaHoM. [lpH Heo6xoaMMoOCTH
KabeJb MPOBEPSIIOT C ABYX CTOPOH.

Eciu Ttpebyercsi omnpeaenuTb, CyUIeCTBYeT JH OGPHIB
B KIyTe, NPOBEPKY [eJaloT CO CTOPOHbl pa3zbeMa. OOwui
NpoBOJA NPOOGHHKA MNOJK/IIOYAIOT K 3KPaHy HJH KOpmycy
YCTPOHCTBA, MO KOTOPOMY MpOJIOXKEH KIyT, a LLyN MooYe-
PeAHO NPHCOEAHHSIIOT K KaKAOMYy MPOBEPSEMOMY KOHTAaKTY.
Cpeuenne TOJIBKO cBeroanona HL1 rosoput 06 o6pbiBe
BOJIM3M KOHTAaKTOB pa3beMa. IIpoBepka BO3MOXHA mpH
pacnasiHHOM XKTIyTe, TaK KaK OMacCHOCTb Nnpo6osi 3/1€MEHTOB
yCTPOHCTBA TNPaKTHYECKH OTCYTCTBYET — HANpPSDKEHHE Ha
BXoje npo6uuka okoso | B.

Ilpy npoBepke KOHAEHCAaTOpa TOCJAEAHHI MOAKJOYAIOT
K BXoAy npo6HHKa. Eciu snemeHT HcnpaseH, cBeTsTCs (MpH
60JIbIIOM 3HA4YeHHH €MKOCTH — NonepeMeHHo) o6a cBero-
puona. Cpeuerune To/bKO opHoro HL2 yka3biBaer Ha Hauu-
yHe npo6osi, Toabko HL1 — Ha o6pbiB 0fHOrO H3 BHBOIOB.
Konpeuncatoppl 3TO ¥ uM nogo6Hble HYXHO MOJKJIOYATH
BbIBOJIOM «MHHyC» K o6llemy npoBony nposojHHka. Hccae-
JdyeMble KOHIEHCATOPbl MOIYT HMETb €MKOCTb OT eIHHHIL
nukodapan A0 HECKOJbKUX Thicsiu MuKpodapaa. [lpu 3Ha-
yeHHsiX OoJiee COTeH nMukodapal ABHXKOK pesucropa R3 cue-
JAyeT yCTaHOBHTb B BepxHee IO cXeMe MoJioXKeHHe. KoHaeH-
caTopbl Hepe] NPOBepPKOH HEOGXOAMMO pa3psiiHTb.

HMenpaBHoCTh JHONOB (BapHKaINoB, cTaGUJIMTPOHOB H AP.)
npoBepsloT caeaywoiuM ob6pasom. IlpensaputenbHO (PuKCH-
PYIOT MOJIOKEHHe [BHXKKa pe3ucropa R3 B MomeHT mnora-
canusi ceropaumona HL2. Ecaum npu noakiaoueHHH AHONA
aHOJOM K LIynmy NMpoOHHKA, a KAaToaoM K oOLieMy MPOBOLY
cBeTHTCSl Wb cBetoaMoa HL1, a npu ob6paTHOM Bkioue-
HUH — 06a CBETOAHMO0/A, TO HCCAeAyeMbili 3/71€MEeHT HCIPaBeH.
B toMm ciyuae, Koria HeOGXOAUMO K 3TOMY AHOAY MoaoGpaTh
ApyrHe ¢ TaKOH »Ke €MKOCTbiO, TO, He OTCOEeIMHsisi €ero,
pesncropoMm R3 nob6uBaioTcsi MOMeHTa roracaHHsi CBETOHOAa
HL2. Ocranbuble nHoasl mpu 0GpaTHOM HX TOJAKJIOYEHHH
He JOJKHbI BbI3biBaTh CBeuenHsi ceropuona HL2.

HcnpaBHocTh p-n nepexo10B TPaH3HCTOPOB, THPHCTOPOB U
ueneii nutaHusi mMukpocxeM TTJI-cepui KOHTPOJHPYIOT Tak
Ke, KaK U JHOJOB.

st npoBepKH €MKOCTH MOHTaxka K BXOAy MNpoGHHKa
CHayaJsa MNpPHCOEHHSIIOT KOHAEHCATOP, €MKOCTb KOTOPOTO
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COOTBETCTBYET JONYCTHMOMY 3HAUEHHIO €MKOCTH MOHTaxa, H
pesricropoM R3 nobuBaiorcs noracanus ceeroauona HL2. 3a-
TEM BMECTO KOHAEHCaTopa MOAKJIOYAIOT YYaCTOK TIpoBe-
psemoit uenu. CBeuenne 0GOMX CBETONUMOJOB YKa3biBaeT
Ha MpeBbllIeHHe 3HayeHHs] HOMHHAJbHOH EeMKOCTH MOH-
Taxa. )

Ilpu ncnosb3oBaHWH NPOGHHKA B KauecTBe HHAMKATOpA
JIOTHYECKHX YPOBHeHl K 1iyny TMNpoO6HUKA [OJKJIIOUAOT
pesuctop Rl (moxHO caenath oTaeabublit Bxon). Ilomas
Ha BXOJ MHIHKAaTOpa HanpsiKeHHe, COOTBETCTBYIOLee ypPOB-
HI0 Joruuyeckoro 0, pesucropom R3 no6usaiorcsi mora-
cahua cseroanona HLI1. Cpeuenne ToJBKO CBeTOAHOZA
HL2 ykaspiBaeT Ha TO, UTO Ha BXOJe HHAHKATOPA MPHCYT-
CTBYeT ypOBeHb Jioruueckoro 0, cBeueHHe TOJbKO CBETOAHOMA
HL1 cBHMaeTenbCTByeT O HaJIHYMH YPOBHS JIOTHYECKOH 1.
Ecain onHoBpemeHHO 3aXxiKeHbl 06a CBETOAHOAA, TO 3TO
yKasblBaeT Ha HeolpeneseHHOCTb.

‘O6aacTb NpUMeHeHHs TPOGHUKA-HHAMKATOPA MOXKET ObITh
pacwiMpeHa B 3aBHCHMOCTH OT XapaKrepa BBINOJIHSEMBIX
pa6or.
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