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I. HABHAYEHHE

OMIIJIEKT MEPEJABUXHOIO 3BYKOBOCITPOU3BOIASIIETO

YCTPOMCTBA KYYII-56 mnpeaHasnauaercs AJjs BOCMDOH3BE/1e+
HHi 3Byka oT cororpadudeckux Qonorpamm 16-mm  (y3Komienod«
HEIX) (HABMOKONHA npH padoTe ¢ NepelBHKHBLIM Y3KOMJIEHOYHBIM KHHO-
npoektopom tHna III1-16-1 wnu TMI1-16-2 u 35-mMm (1HPOKONIEHOUHBIX)
¢uasMoKonuik npx’ paGoTe ¢ MEpeBHMKHBIMH M CTAUHOHADHLIMH LIHPOKO-
TeHouHBIMH KuHOnpoektopamu THna KITCM, K-303M, 35-OCK-1, KH-11
uan KH-12 B kunoteatpax BmectuMmocthbio g0 200 spureneii. Kommiexkt
MoyKeT ObITh HCNOJB30BaH TaKMe [JA BOCIPOH3BENEHHsA 3BYKa ¢ Moxa«
HHYECKOR 3amMcH ¢ NOMOLLbI0 JOGOro 3JeKTPOMarHHTHOrQ 3BYKOCHH-
MareJs.

KoMmnekT BbiycKaeTcsi B TPpex BapHaHTax KOMILIEKTalHH — AJ1s pa-
6OTHl C Y3KOMN/EHOYHEIMH KHHOMPOEKTODAMH H Jas pPaGoThl ¢ OLAHHM HIH
ABYM# LIHPOKOMJEHOUYHBIMH KHHOMNDPOGKTOPAMH.

II. OCHOBHBIE JAHHBIE

MCTOUHHK TOKA — CeTh ONHO(A3HOTO nepeMeHHoro TOKa uacToTsl 50
u 60 2y npu HanpsikeHun 110 8, mosyuaeMoM OT aBTOTpaHcdopMaTopa
KAT-14 uan KAT-15.

MouisocTb, noTpebiseMas ycuauTenem oT ceTH . He Gonee 110 ad

HoMuuanbHOe HanpsMXeHHe JaMnbl MPOCBeYHBAHHSA a

BxoaHoe COMpPOTHBJEHHE YCHJHTeNAs ¢ Bxoja Anas ¢oTo-
SIEKTPORHOTO. YMHOMHTEASSRESEIE o o L o 1.8 Mowm
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MCTOUHHK CHTHAJO0B — OJHOKACKALHBI CypbMAHO-Le3HeBkl  (OTO-
3JeKTPOHHBI  yMHOxuTeas PIY-1 wiu ®3IY-2 ¢ UYyBCTBHTENBHOCTHIO
400—800 mkxafam W 3MEKTPOMATHHTHBI 3BYKOCHHMAaTeb.
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| — 9acTOTHAas XapaKTepHCTHKa MpH paGoTe OT y3KO#A MNJeHKH NMPH MAaKCHMaJiLHOM
ycHAeHHM B 061acTH BBICOKHX 4acToT; [/ — 4acTOTHAas XapaKTepHCTHKa MpH pa-
GoTe oT Y3KOA NJEHKH MPH MHHHMAJLHOM YCHJACHHH B 06GMacTH BHICOKHX 4acTOT,
Il — yacToTHAas XapaKTepHCTHKa MpH paGoTe OT WIHPOKOH NJEHKH ¢ NBYMA KHHO-
NpOeKTOpaMH NPH MaKCHMaJbHOM YCHIEHHH B 0GJacTH BLICOKHX 4acToT; -
4acTOTHAN XapakTepHCTHKa NpH pafoTe OT IUHPOKOA MJAEHKH ¢ JABYMS KHHO-
MPOEKTOPaMH MpH MHHHMANLHOM YCHAGHMH B 0GNACTH BBICOKHX 4ACTOT; XapakTe-
puctiku [ w [l moaydalOTcA MpH 3AMKHYTOA MNepeMbllKe KOPPEeKIHH, XapakTe-
puctiku [II'u IV — npn pasoMKHYTOR mepeMuiiKe KOPPEKIHH

Bxoamoe HampsiKeHHe, MPH KOTOPOM YCHJHTeNb pas-
BHBAET HOMHHAJBHYIO BHIXOAHYIO MOHIHOCTH Ha YacTOTax
400 u 1000 ay4:
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Ha Bxoje AAs (pOTONEKTPOHHOrO YMHOMKHTe/s . He Gojee 85 ms

Ha BXOj€ A 3ByKOCHMMaTenrs . . . . . . . . 10*x25 M8
PaGounil gHANa30H YacTOT YCHJHTed:

npH  BOCHPOHM3BeJAeHHH 3ByKa Qonorpamm  35-MMm

DHALMOKOIAIL - i/ a5 widiinsh -6 F e min i ompes ey S0—06000 et}
mpH  BOCMPOHM3BeJeHHH 3ByKa Qonorpamm 16-mm
QUIABMOKOMHA, . v - & win » o w = 80—4500:£500 2y

Cnaj 4YacTOTHOH XapakTePHCTHKH MO OTHOUIEHHIO K HC-
XO[HBIM XApPAKTePHCTHKAM MPH MHHHMAajbHOM YCHJIEHHH B
06/acTh BLICOKHX uYacToT (pHc. 1):

ua uactote 6000 ey ana 35-Mm (uabMoKomuii . He Mmemee 4 00
Ha uyacToTe MAaKCHMAaJbHOro nojbeMa juia 16-mMm
DUIEMOKOMHIT = t1re - bmtotior o B dtinatouits o HEMeHEE 1200
BriXoHAsi MOIULHOCTL YCHJAHTEJS:
HoMHHa/bHAs (OpH KoaduuueHTe rapMOHMK He 60-
Jee 3% Ha CPeludy UScTOTAX) ifi, - et o
MakcuMaJgbpHasa (npu KosgduuHeHTe rapMOHHK He 6o-
qee 6% Ha CpeNHHX ¥acTOTaX) . . . . « . - 15 st

YposeHb COOCTBEHHbLIX MOMeX YCHJHTENs OTHOCHTEJNLHO
ypOBHA HOMHHAJLHO BBIXOAHOM MOIIHOCTH NPH MaKCH-
MaJbHOM YCHJEHHH H HEOCBEULeHHOM ()OTO3/eKTPOHHOM

10 ar

RRHO T HTOR: e Aol M R o se A ity oo RE SV KRS a6
HomuHajbHOe CONPOTHBJEHHe HAarpyskKH YCHJAHTEAd . . 30 om
YacToTHbIl JHANAa30H, BOCIPOH3BOAMMLIH TPOMKOrOBO-

PRECNEM: i ves Golisit e N O BRI s 25 BEITE 1905 70—10 000 ey

11l. CXEMA YCHJIMTEJSA

[lpunuunuaibHas cxema ycuaurtens 90Y-2 mokasaHa Ha pHc. 2. Yeu-
JuTeb WMeeT TPH Kackaja. JlBa mepBbiX Kackaja cayixKar Ajs yCHJCHHA
HANpSKEHHS, CHUMaeMOr0 ¢ HarpysKH (OTO3/IEKTPOHHOTO YMHOXKHTE/:
WM C jeanTens 3BYKOCHWMaTens. UyBCTBHTeNbHOCTh ¢ pxoia oro-
3/1eKTPOHHOTO YMHOJMKHTe/Isi PAcCHTaHa Ha (QHIBMOKOMHI C MOHHKEHHOH
orpaveil. JIByXTaKTHbIH OKOHEHHBLI Kackaj fIBJASCTCA YCHJHTEeM MOLL-
HOCTH.

B oKOHEUHOM KacKaje HCOOAb30BaHb gamnni 6L13C (ayue-
Bhie TeTpojbl). B aHOAHBIE LENH 3THX JaMn BKIIOYEH BLIXOJIHOH TpaHcC-
dopmartop Tp2, HeOGXOAMMELl AJsi COTIACOBAHHA CONMPOTHBJIEHHH rpoM-
KOTOBOPHTe/S C SKBHBAJeHTHBIM BHYTPEHHHM CONPOTHBJEHHEM JaMi
6I13C.

OrpunateqbHOe HampsyKeHHe CMeLIEHHs Ha YMPaBJsioUlHX CeTKax
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aamn 6I13C nogayuyaeTcs 3a cueT najeHHsl HanpsAKeHHsi Ha CONpOTHBJE-
pHH R22 mpn npoXoMAeHHH no HeMy aHogHoro Toka o0enx mamm. Ilepe-
MeHHafa COCTaBJAKOILAA AaHOJHOIO TOKa 3aMbIKaeTcs ‘-IG]JE3 KOHIeHCa-
rop CI13, npucoeanleHHBIl napa/ienbHo conporupieHdio R22.

B cxeMe OKOHEYHOTO KacKaja mMmeeTcsi HeoHoBas namna MH-3, koto-
pas sBJSETC yKasaTeleM fePerpy3kH H BCILIXHBAeT NpH OTAaye YCH-
JHTeNeM MOIIHOCTH OKoJo 15 8r. 3Ta MOLIHOCTL ApjaaeTca Npese’bHoH.
Mpu panpueiilleM yBeqHYEHHH BBLIXOAHOH MOIIHOCTH HelHHeRHLIC HCKa-
weHnHsa, BHocuMele Jammnamu 6I13C, cunbHO BO3pacTalT, uTo CHHXKaer
KauecTBO 3BYKOBOCHpoH3Belenus, Ha neperpy3ky ycHIHTens yKasblBaloT
He KpaTKOBpPEMEHHEIE BCHBIMIKH JAMIL, a [NPOJ0KHTE/IbHOe ropeHHe €e.
Hanpsixenue, tpebyemoe maas sasuranus maamnet MH-3, 47—65 s.
Hanpsaxenue Ha mneppHYHOl 0OMOTKe BBIXOAHOrO TpaHchopMaTopa
npH otpasaeMoil MoulHoctH 15 et pocturaer 280 s. [lostomy namna
MH-3 noaknwueHa MeXAy cpeaHell Toukoft (KoHunl «l» u «15») H
OJHHM H3 oTBOA0B «12», «13», «l4», «16» B 3aBHCHMOCTH OT NOTeHIIHaNa
3a)KKTaHHs JaMmnbl, uTo ofecrneuusaer ee HopMalbHyio pa6oTy nmpu Ha-
npsizkeHun 21,2 8 Ha Buixolle ycuautensn. Orson «16» coorsercTByer mo-
TeHuHany 3axuranns 60—65 @, orog «12» —56—59 8, otrox «13» —
51—55 &.u otsox «l4» —47—50 8. BaanactHoe conporneaenne R23
OrpanHyHBaeT BeJHUHHY TOKA B lend JaMibl MPH ce FOPeHHH.

INepeuuHan 06MOTKa BLIXOAHOTO TpaHcdopmaTtopa pasjenciia na 4e-
THIpE CEKIHH, KOTOPLIE NOMApHO COeJHHAIOTCS nocaeseBatebHo. Coein-
HenHe OOMOTOK NMOKAa3aHO Ha NpHHIHNHAABHONA cxeme. [lpu nasoTke Bbi-
X0AHOTO TpaHcdopmaTopa ero BTOpHYHAS OOMOTKa MOMEULAETCA MEX1y
CeKUMAMM neppHuHOil o6MoTKH. Takofi cnocof HaMOTKH yMeHbUIaeT HH-
ILYKTHBI{OCTI-: IJ&CCESE{HH 3a CueT }'BE.‘TH({eIIHH CBA3H MeH 1y l'IC:T!iL[‘IHOﬁ "
BTOPHYHOH 0OMOTKaMH, B pe3y/jbTaTe Yero YMEHbIIAIOTCs HCKAKEeHHs,
BHOCHMBIE TpaHCOPMATOPOM Ha BBICOKHX 4YacTOTax.

BropuuHas 06MOTKa BBEIXOJHOro TpaHcopMmaTopa HMeer Aba J0mnod-
HUTEJLHBIX OTBOAA: 0TBOA «6», K KOTOPOMY MpHCOENMHSETCHA 1leflb OTPH-
nateq Lol 06paTHON CBA3ZH, OXBATHIBAIUIEH OKOHEYHBI M MDEI0KOHeY-
HblIfl KacKalpl, H OTBOJ «8», MPHCOEIHHAEMbI K OJHOMY W3 rHe3j LITem-
CeNbHOH KOJOJAKH JJIsl BKJIOUEHHS KOHTPOJLHOrO TPOMKOrOBOPHTE/IS.
B HOMHHANLHOM pexuMe Ha BbiBOjax «5»—«8» BeixomHoro Tpanchop-
Maropa passuBaercs HanpsixeHwe okono 30 6.

YacTh BTOPHUHOH 0GMOTKM BhixOoaHOTO TpaHcopmaTtopa ¢ BbIBOI-
HBIMH KOHI@MH «D»—<«7» NpPHCOEJHHEHAa K CHelHaJbHOH KOJIOJLKe AJaH
BKJIIOUEHHA TPOMKOTOBOPHTEJS.

B cxeme ycuanTens uMmeeTcs GJOKHPOBKa, TpegycMaTpHRaoinan
samuty namn 6I13C m BHxoaHoro Tpanchopmaropa
OT mepeHanpsaeHHH, BO3HHKAaWWHUX B cJayuae O7-
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KJAUeHHS TFPOMKOTOBOpPHTeJaAs Bo BpeMsag paboTu
yeuauTeasn Ilpn cnyyaHHOM OTKIIOYEHHH TPOMKOTOBOPHTENsi BO Bpe-
Ms1 paGoTLl YCHJIHTE/Isl CHTHAA HA OKOHeWHbIl KacKaj He MOCTYnaer, Tak
KaK OCHOBHOE MJeU0 HHBEPCHOTO KAacKaja oOKasnlBaeTcs 3anepTmM. Ha-
npseKende 3anupanus oOpasyercs Ha CcONPOTHBJAeHHH R34 sa cuer mpo-
TekaHHsl [0 HEMY TOKa JlaMn OKOHEeYHOTo Kackaja.

B uenu ynpasasioumiix cetok Jamn 6I13C uMeloTcs CONpOTHBJ/IEHHS
R20 w R2I, KoTophie BMecTe C BXOJHBIMH eMKOCTAIMH 3THX JaMmm odpa-
3YIOT BBEICOKOUACTOTHBIE (DHJBLTPEHL, CTAaGHIH3HPYIOLIHe OKOHEUHBIH KacKaj
i NpenATCTBYIOUIHE BO3HHKHOBEHHIO B HeM TeHepalMd Ha CBePX3BYKO-
BLIX YacTOTax, T. €. Ha YacTOTaX, Jexallux 3a [pelesaMH 3BYKOBOTO
nuanasona (Goaee 20000 ey).

Bo sTopoM (IpeJloKOHEeYHOM) KackKale YCHIHTeNs HC-
noap3opana jgamna 6HIC (capoeHuslit TpHoa ¢ GoabllHM KoshdHUHEH-
ToM ycHdenus). Jas HopManbHOH pPaGoThl ABYXTAKTHOTO OKOHEUHOTO
Kackaja Heo0XOJHMO NOJBOJHTE K €ro YNpaB/]fIOIHM ceTKaM Hamps-
JKeHHs, paBHbLIe MO BeJHUHHe, HO CABHHYThie Mexay coboit no dase Ha
180°. Ity s3ajauy BhIIOJNHAET MPeLOKOHeUHLIA Kackag, paboTaiolmluii Mo
IIHBEPCHOH cxeMe.

[MpenokoHeunblit Kackaln paGoTaeT MO CXeMe Ha CONPOTHBJEHHAX.
AHOIHBIMH HArpy3kaMu siBasoTces conportusieHus RI15 uw RI6. Koupen-
catopet CI0 w Cl/ sasaswoTcsi NepexoJHEIMH Ha YNpaBJsIOUIHe CeTKH
aamn 6I13C. ¥teukamu ynpasasiownx cetok jamn 6[13C cayxkar compo-
tuaennna RIS u RI9 pas nepporo mieda H compoTHBAeHHe RI7 nas
RTOPOTO [Jeua.

OcHOBHOE TJe40 TpefOKOHEeYHOro Kackajfa pafoTaeT Kak YCHJAHTeNb
uanpskenus.. MHBeprupylolee niedo JOMOJHHTENBHOTO YCHJAEHHs Ja-
BaTb He A0JIKHO. Ero 3ajnaya 3akjiouaeTcsi TOJAbKO B MoBopoTe (hasul
HanpsMKeHnus, MoABogHMOro K samne JI4. C 310fi uedbio HanpsamxKeHHe,
OABOAMMOE K CeTKe JaMObl HHBEPTHPYIOLlero fJeda, TNOHHMKAETCA
BO CTOJMBKO pAa3, BO CKOJBKO pa3 OHO YCH/IHBAETCH 3THM ILIEYOM.
Henureansb, NOHHMKAIOWHA  HanpsikeHue, o006pa3yloT  CONPOTHBJEHHS
RI18 u RI9,

Ha BLICOKHX 4YacroTax paBeHCTBO HanpsiEKeHHH, MOABOJHMBIX
K ynpasasioiium cetkam namn JI3 n JI4, Hapymaerca 3a cyer TOro, UTO
yMeHblIeHHEe HANpPsXKeHHs Ha 3THX YacToTax, CBOfiCTBeHHne BceM peo-
CTATHBIM Kackajam, B Oofblielf CTeNeHH CKa3beiBAeTCA Ha HanpameHHHd
#HBepcHoro mjeya. buoaronapsa 3sToMy CHMMeETPHA OKOHEYHOro Kackana
uapywaerca. LA BOCCTAHOBJEHHS CHMMETPHH MapafaesbHO COMPOTHB-
neHdo R19 noaxmouen kKouaencatop C/Z2. IToT KOHAEHCATOpP Ha BLICO-
KHX 4acToTax, WYHTHPYA CONpPOTHBJeHHe RI9, yBeJHYHBaeT HallpsKeHHe
Ha conporHBaeHuu RIS, mopaBaeMoe Ha BXOj HHBEPTHDYKOIUEro mjeda
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NpPelOKOHEUHOTO KacKala, M TeM CaMbIM KOMIICHCHPYET BO3HHKAIOLHe
B HEM YaCTOTHBIE HCKaXKeHHS.

Hanpskenue cMellleHHs, aJaBaeMOe Ha YNPaBJAIOUHe CETKH JaMIbl
6HIC, noayuaercs 3a cueT nNajJeHHs HanpsaMKeHHs Ha CONPOTHBJE-
Huax RI3 u RI4, BKnwueHHbIX B KaToAw JaMNbl. B uuBepTHpYyIOlleM
njeye TPeJOKOHEYHOTD Kackajza JelcTByeT oTpHilaTebHan obpaTHas
CBfI3b MO TOKY, TaK Kak conpoTueiexne RI3 He WyHTHPOBAHO KOHjeHca-
TopoM. B ocHOBHOM mnjede npejOKOHEYHOTO KackKajla OTpHuATe bHAs
ofpaTHas CBfA3b MO TOKY OTCYTCTBYET.

JlnA  CHMIKEeHMsl YacCTOTHRIX H HeJHHeHHBIX HCKaMmeHHH, BHOCHMBIX
OKOHEUHLIM H TPEJOKOHEUHHIM KacKajaMH, Toc/elHHe OXBaudeHn OTpU-
uartenbHoli o6paTHoit CBA3BI0 N0 Hanpspkenmio. Jlaa sTOro Karon npet-
OKOHEYHOr0 Kackaja Hepe3 CONPOTHBAeHHe cMelleHus R[4 BKIoueH Ha
OTBOJL OT BTOPHYHOH OOMOTKH BHEIXOAHOTO TpanchopmaTopa.

Benuuuna Hanpskenud, CHHMAaeMOTO € YacTH BTOPHYHOH OOGMOTKH
BLIXOAHOIO TpaHchopMaropa, onpepedsier TYOHHY OTpHiUATennHOH 06-
paTHOH CcBA3W, KOTOpas B JaHHOM YCHJHTeJe paBHa TpuMepHo 906
(TpexkpaTnasi oGpaTHas CBA3L).

Kackajaw, oxBaueHHwle OTpHIATENbHOH 0OpaTHOH CBA3LIO, CKJIOHHBI
K TeHepalHi (caMoBO3GyXkK/eHHI0) Ha CBePX3BYKOBBIX 4acToTax. YUTtobu
TaKas TreHepalMsi He BO3HHKANa, B llenb yMNpasjAlolleil ceTKH npen-
OKOHEYHOT0 KACKaja BK/OYEHo conpoTubieHHe R28, obpasyiollee BMe-
CTE C BXOJIHOM eMKOCTBbIO JaMMbl (GHJILTD BLICCKHX 4YacTOT. 3TOT (QHALTP
CHHJKAeT YCHJEHHE Ha CBEDX3BYKOBBIX HacTOTax H TeM CaMbiM 3alllH-
1aeT YCHJIHTENb OT BO3HHKHOBEHHSI TeHepallHH.

B nmepBom kackale YCHINTeds HCTob3oBaHa namna 67K7
(nenTon B Meranauueckom GannoHe), Cxema Kackajaa coGpana Ha CO-
APOTHBJAGHHAX C TEHTOAHLIM BKJIOUEHHeM JaMrbl. AHOJHOH Harpysko#
ABJSIETCS CONMPOTHBAeHHe RII. AHopx namnbl uepes NMepexo/Hbiii KOHJEH-
catop C7 coeMHeH ¢ peryisTopoM TPOMKOCTH — noTenuHomeTpom RI2.
K [BHMKY NOTeHLHOMeTpa yepea cTaOHJIHSHpYVIOLlee CONPOTHBIeHHe R28
MoJKJIIOYeHa YMPaBJAloLlas CeTKa JaMilbpl MpeloKOHe HOro Kackajia VCH-
JHTEA.

Hanpskenne, HeoOXoHMOe s SKpaHHOil ceTku mamnul 67K7, no-
naetcst uepes GajjiacTHoe conpoTHB/eHHe RIO.

Hanps:kenne cMellenns ynpasasionieit cetkn namnet 67K7 cnumaer-
cA ¢ compoTHBAeHHa R8, WyHTHpPOBaHHOro KoHaeHcatopom CJ.

B cxeme mepBoro KackaJla TpHMEHeHa OTpHuaTenbHas oGpaTHaa
CBA3E MO HANPSXKeHHIO, MOJaBaeMas ¢ aHOAHONW HArpy3KH B leNb ynpas-
asomeil cetkn. IMorenunoMerp RY u conporuBienus R7, R5 obpaayior
JeqHTe b HanpsKeHun obGpaTHoll cBsA3W. YacTh BRIXOAHOTO HAMpfMKEHHA
NepBOro Kackajna, CHHMaeMas ¢ CONPOTHBAeHHs R3, nonaercs Ha ynpas-
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nsouyio cetky aamner 6)K7 depes compoTiB/ieHHe yTeukw R6. Hanps-
KeHHe o6paTHON CBA3H BTOPHYHO JI@IUTCS HA JIE/HUTEE, o6pasyeMoM co-
npoTHBaeHHeM R6 u anojHofi Harpyskod R3 $oTo3neKTpOHHOTO YMHO-
wuteas. Takum o6pa3oM, BbIXOJHOe HanpsiKeHHe MepBOro Kackajaa [o-
najaeT Ha YNPaBJAWOLLYI0 CeTKY ero JaMibl nocje ABYXKPaTHOrO JEJE
i, [ayGuHa oTpuuaTenbHOR OOpaTHOH cBsi3n paBHa MPHMEPHO 14 do
(naTHKpaTHas oOpaTHas CBA3b).

[TpuMenenie OTpHUATe/ bHON OGpATHOH CBA3W B MepBOM KacKaie Mo-
3BOJIHI0 CTAOHJIH3HPOBATL UYACTOTHble XaPAKTEPHCTHKH YCHIMTENd KaK
npu paboTe ¢ OJHHM, TAK H npu paboTe ¢ ABYMs LIMPOKOIMICHOUHLIMH
KHHOTPOEKTOPAMH M B TO e BPeMsl NPHAATh HYKHYIO tdopMy HacToT-
HOH XapaKTepHCTHKe Npu paGoTe ¢ Y3KOIIEHOUHBIM KHHOTPOGKTOPOM.

CxeMa MepBOro Kackaja YCHJHTeNs MOKasaHa Ha pHC. 3. :

TIpn paGoTe yCHITENs c UIHPOKOMIEHOUHHIMH KHHOMPOGKTOPAMH Me-
peMblYKa KOPDEKIHH YCTaHaBJHBAeTC B  PA3OMKHYTOM MOJI0KEHHH.
B sToM cayuae uens koppekuuu C20, R29 u C2I oTKmouaioTes OT IeMH
obparHoit ceasu. Hanpskenue oGpaTHOR CBA3H, T0@BaeMOe Ha YMpas-
JSIOUYI0 CeTKY JaMibl, JeJUTCs ABaM bl nepeLlil pa3 Ha JeJauTele,
obpasyeMoM conpoTHBieHHsMH R5, R7 u R9, Bropoit pas — Ha jnenuTene,
06pasyeMoM COMPOTHBJEHHAMH R6 R3. Conporusienne R3 sB/fAeTCA
HHXKHHM TJIeUOM BTOPOTO JEJNHTef.

BK/IOYeHHE Ha BXOJ YCHIMTeNs (OTOWAHIOB, BCeria HMeEIOHX
COBCTBEHHYI0 ©MKOCTb, BHIBIBAET Claji YacTOTHOW XapakTepHCTHKH Ha
BLICOKHX uacToTax. EMKOCTbL IJIAHFOB NOKazaHa Ha PHC. 3 B BHje 3KBH-
panentHoii emroctH Csx. Herpynno BHIETb, 4TO EMKOCTb Cex IWYHTH-
pYeT BXOJHOE CONPOTHBJIEHHe YCHIHTEs, YMEHblUas ero BeaHdHHy Ha
BLICOKHX 9acTOTax.* YMeHbllleHHe BXOJHOTO CONMPOTHBJEHHs Ha BHICO-
KHX YacTOTAax yMeHblIaeT AeHCTBYIOULYIO BeJHYHHY HArpysKH thoTo3eK-
TPOHHOTO YMHOXHTensA. B pesyabTaTe 3TOrO OTAAwa €ro yMeHbllIaeTces,
4TO BHI3LIBAET cHaj YacTOTHOH XapaKTepHCTHKH.

B To e BpeMsi eMKocTh Cax IIYHTHPYeT CONPOTHB/EHHE R3, xotopoe
SBJAETCS] HHMKHHM TJe40M BTOPOTO JeJuTejd HanpsxeHHs oGpaTHOH
cpaisy. 1llyHTHPOBaHHE COMPOTHBJEHHS R3 H3MeHACT AaHHbie BTOPOTO ne-
JWTEISl, B pe3y.bTaTe Uero M3MeHseTca IIyGHHa oGpaTHoil cesi3d. HeM
Goaplie GyneT cKasbiBaTbes MYHTHpYloLLee neficteie emkocTH Cax, TeM
MeHblle GyjaeT TOJHOe COMPOTHBJIEHHe HHIKHEro rieia BTOPOTO Jeqii-
Tens W TeM MeHplle GyjaeT rayGuua oGpaTHoi cBASH. YMeHblueHHe Ty
GuHbl OGpATHOIl CBA3H BLISOBET YBelWUeHHe YCH/EHHs MepBoro Kackaaa.
VBeqHueHHe YCHJIGHHs] KOMMEHCHpyeT noTepio B OTAade (hOTO3MEKTPOH-

* ConpoTHBJEHHe KOHAEHCATOPOB MepEeMEHHOMY TOKY PacTer ¢ noHHMKeHHEeM
YacTOTHl H YMeHbIUaeTes NPH NOBBIWEHHH YacTOThI.
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HOTO YMHOXHTE/S] H TE€M CAMBIM TPHBOJHT K BbIPABHHBAHHIO 9aCTOTHOI
XapaKTepHCTHKH.

Takum o6pasoM, emkocth C8x ONHOBPEMEHHO yMeHbIIAeT OTAauy
(pOTO3NEKTPOHHOTO YMHOMNKHTEN M YBEJIHYHBAET YCHJEHHe Kackajma, 4Tto
B HEKOTOpPBIX TNpejfenax B3aHMHo KomneHcupyerca. Baaromaps stomy
npu pabore yCHJAMTENR ¢ JABYMs LIHPOKOMIEHOUHLIMH KHHOIPOEKTOpaMH,
KOrja BXOAHAafA eMKOCTb JIOCTHraeT BesJHYHHb mopsaka 220 ng,
cnajm 4acTOTHOR  xapakTepucTHKH Ha uactToTe 60002y He npeBul-
waet 6 496.

Ilpu Bocmpoussenennn 3syka GoHorpamm [6-mm  uABMOKONHIl
YacTOTHAf  XapaKTePHCTHKA YCHJAHTeNss HMeeT MOAbEeM OT CPeaHHX
YACTOT K BLICOKHM M JloCTHraeT HanGoJibllero MojbeMa Ha 4YacToTe
4500+500 ey. . TTocte 3TOll WACTOTHI XAPAKTEPHCTHKA JIOBOJBHO KPYTO
najaer. ATo HeoGXOJAHMO A TOro, 4TOGH YMEHBIIHTL WIYMB (HOHO-
rpamm. *

Tpe6yeman ¢opma yacTOTHOM XapaKTePHCTHKH AJA BOCM[OH3BELEHHS]
3pyka (ouorpamm I6-mMM  ¢HAbMOKONME noayuaeTcs B nepBOM Kac-
haje YCHJAHTeNs MyTeM HCNOJb30BAHHA OTPHUATENbHOH 06paTHOR CBA3H.
Ilast storo B uens oGpaTHOM CBA3H C MOMOIUBIO 3a3eMJEHHOI MepeMbli-
KH BKIOYalTes Uend Koppekumn C20, R29 u C2]. Beauuuna eMKoOCTH
kouaencatopa C20 nogoGpana Tako#, UTO Ha CPeNNHX H HH3KHX 4aCTOTAX
ero COMpOTHBJIEHHE MEPEeMEHHOMY TOKY BeJHKO H OH He UWIYHTHpPYer fe-
JHTenb ob6paTHo# cpa3n. Ha BbICOKHX 4acTOTax CONPOTHB/ACHHe KOHAEH-
catopa C20 ymeHbluaeTcsi 40 TaKofi BeJHUHHLI, YTO OH HAYHHAET WIYHTH-
posaTh mnepBufi Je/HTeNlb O6GPATHOR CBA3H H TEM CaMbM CHHXKATL ee
ray6uny. Cuuxenne rayGHHBI 0GpaTHOH CBASH BLI3LIBAET YBeJaHYEHHE
YCHJIEHHSI TMepBOro0  Kackala M TNOQbeM YacTOTHOH XapaKTepHCTHRH
K BoicokuM uvactoram. ConporusieHne R29 cayxur OrpaHHuHTeNeM
YMeHbIIeHHs1 TAyOHHBI 06paTHOM CBA3H Ha CaMbiX BLICOKHX 3BYKOBHIX
yactotax pabouero aHanasoHa.

Cnapn uyacToTHOM XapaKTEPHCTHKH JIOCJE YaCTOTsl HAHGO/BIIErQ [O/1b-
emMa nosyuaerca Gnaronaps 3a3eMJeHHOMY KoHjeHncatopy C21, 3toT koH-
nencatop mnocae uactor 4000—5000 ey HauMHAeT WYHTHPOBATh BBIXOJ
NePBOro Kackaja M TeM CaMbIM CHH}KATb €ro yCHJeHHe.

TpeGyemasn copma 4acTOTHOR XapaKTEPHCTHKH s BOCIPOH3BEAEHHS
3ByKa oT ¢onorpamm 16-MM GHILMOKONHA MOJAYy4aeTcss NMpH HaHMeHb-
el eMKOCTH MOHTa»a BXOMHOH nenu ycuaurteas. as storo doTossiek-
TPOHHBIA YMHOMHTENb YCTAHOBJEH BHYTPH YCHJIMTEJNsl B HeENOCPeCTBeH-
HO# G/JH30CTH K MepBOMY KacKajny. '

Peryauposakue ypoBHS TPOMKOCTH Ha BBICOKHX 4acToTax (peryiupo-

* B HacTosulee BpeMsi HA Y3KOA MJeHKe 3aMHCHIEATL ONTHYCCKHM CHNOCOGOM
4acTOTh Bhille 5000 24 He MpeACTaBAAETCA BOIMOMHBIM,
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BaHHe TeMOpa) ocCyllecTBJAeTCA B MNepBOM Kackale ycmautens. [Has
STOrO TaKiKe HCMOJb3yeTcA LeNb OTpHuUaTeabHoH o6GpaTHoil cBsAsH. B ka-
yecTBe BEPXHETO MJeda MepBoro AeIHTeNs HanpsieHHs o6paTHON CBA3H
HCNOJIL30BAH MoOTeHUHoMeTp RY, npucoeniHHeHHbIt K aHoAHON nenu mep-
BOTO KacKaza.

Cxema paGortaer caenyiouinm obpasom. Ilpu xpaiiieM npasoM mogo-
JKEHHH JIBHIKKA NMOTeHUHOMeTpa (Touka a Ha pue. 3), Korjaa pyuka pery-
nATOpa  mNepeMeHHOH KOpPpeKUHWH Ha YCHJIHTenTe BhiBeieHa, KOHjaeHca-
Top C8 3aKopodyeH H He OKasbiBaeT HHKAKOro BJNHsHHA Ha Uenb ofpar-
HOfl CBA3H, a NpH KpaiiHeM J1eBOM MOJOYKeHHH [IBUKKAa MOTEHUHOMEeTpa
(Touka 6) KOHIEHCATOpP MOJHOCTBIO WYHTHpYeT conpoTHBIeHne RI. Tak
Kak Ha BBICOKHX YacTOTaX CONpPOTHB/JEHHe KOHIeHcaTopa Majo, To TpH
3ToM KoHaeHcaTop C8 MOYTH MOMHOCTBIO 3aKOpPAa4YHBAET - CONPOTHBIE-
HHe R9 u TeM caMbIM yeenuuusaer rayGuHy obGpatHoil csssn. I[To mepe
nepeMelleHHs ABHMKKA MOTeHlUHoMeTpa (OT TOUKH 6 K TOuKe @) raybuxa
ofpaTHOI CBf3HM VMeHBLIAETCs, a YCHIeHHe MepBoro Kackajla BO3pAacTaer.

Taxkum ofipa3oM, BCe HYKHble BHAbI YaCTOTHBIX XapaKTePHCTHK M pe-
ryauposaHHe TeMGpa 3BYYaHHS MOJVHEHH 3a cYeT HCMOJb30BaHHT OTPI-
uaTe/1bHO! 0GpaTHOM CBSI3H B MepBOM KacKase. :

Hanpsixkenne Hakana JaMn ycuiauTens cHuMmaercs ¢ o6motku [V cu-
nosoro Ttpancdopmaropa Tpl (puc. 2). Hanpsikenne co sceii o6MOTEH
(BuiBOME «B3—«93), paBhoe 6,3 8, nopaercs Ha Jamnst J2—4 u J7
(naMna AJst ocBelleHHs JEHTONPOTHMKHOTO MeXaHusMa Y3KOIJIeHOUHOTO
KHHOTpOeKTopa).

Hna ymenbluenns oHa nepeMeHHOTo ToKa c dacrotoft 50 ey ua.
npsXKeHHe Hagana jamnel JI/ MoHuMeHO 10 5,5 8 M CHHMAaeTCca ¢ 4acTH
06MOTKH (BRIBOJEL «B»—<«8»).

JIns MCKJIOueHHs 3JeKTPOCTATHUECKHX HABOIOK M3 CeTH MepeMeHHOro
TOKA B CHJAOBOM TpaHchopMaTope Mew 1y NepBHYHOH H BCeMH OCTaIb-
HeIMH OGMOTKaMH HMeeTcsi ojHoc]oHHaa o6motka VI, nmpeacrasnsiomas
cofofi 3neKTpocTaTHUECKHH 3KpaH.

B ycuauTene MMEIOTCA BBICOKOBOJIbTHBIA BLIMPAMHTENb /s aHOIHBIX
uenefi H menell 3KPaHHLIX CETOK H HHU3KOBOJBTHLIH BBHIIPAMUTENL A
JIaMIT NPOCBEUHBAHHSA.

BBICOKOBOILTHBIN BEIMPSAMHTENbL paGoTaerT Ha KexdoTpode SLIAC, BKiio-
YeHHOM N0 [ABYXNoJynepHonHoH cxeme. Hanpsixenwe 5 8 Haxalla KeHO-
TpoHa cHuMaerca ¢ o6motku [/] cumosoro TpanchopmaTopa.

DOuALTP BLICOKOBOJBTHOTO BLINPSIMHTeNs Hadinaetcs ¢ japoccens Apl.
Tpu Takoil cxeme (puJbTPA DBeqHYHHA BLIIPAM/IEHHOro HaMpAKeHU:
HMeeT HAWMEHBIIYIO 3aBHCHMOCTb OT H3MeHeNHil Harpyakd, KoTopas
B OCHOBHOM COCTOHT M3 OKOHEUHBIX JIaMIl, §IBJIAIOUIMXCH IVIABHLIMH [0
TpeOHTEeNAMH TOKa,
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Ilast yavumenust dHALTpaUMH TapajiesbHO ApOCCetio BKIUEH KOH-
nercatop C/4. Jlpoccent u Konnencatop o6pasyioT Pe3nHaHCHHIT KOHTYP,
HACTPOEHHBIT Ha OCHOBHVIO 4Yactory nvabcauuit 100 ey. Tlpumenenue
pesoHancHoro (HABTDA MDHBOMHT K MOJVUEHHIO HYKHON (HIABTPalUH
BLIDAMIAHHOTD HAMPAXEHHA TPH MEeHLIIeM 3HAUEHHH EMKOCTH KOHIeH-
catopa CI5.

Hanpsxenne va aHonn w0 3KDaHHBIE CETKH MOUIHEIX JaMm CHHMAaeTcs
¢ kounencatona C/5 Hanpsxeuus nns  BTODOTN  Kackana CHHMAaeTCs
nocae paspasniBaouux Guastpos CI6, R24 u C17, R25. HanpskeHHe Ha
neperil Kackan VCHANTEAd W sMuTTen (OTO3MEeKTPOHHOrO YMHOMKHTENR
nojnaercs nocae ¢uantpa CI8, R26. HanpsweHpe na anon HoToanek-
TDOHHOTN VYMHOMKHTENs NojaeTca Yenes passaampaioiie ¢uibtpn C4,
R27 w C3, R2, pxmouennsie nocae duavtpa CI6, R24,

HuskosonbTHuIl  BeIIpIMHTENL cofpan no MoctoBoft  onnodasHoifl
cxeMe Ha CeNeHOBOM cTogfie M PACCUHTAH 715 *1aMMel MPOCBEYHBAHHA,
nornedasoned Tok 0,75—0.8 a npu nanpaxenun 3.8—4 8.

CeneHoBRIT BRIIpSIMHTENL TNOJKJAIOUAeTCA K oOMoTKe V'  cuioBoro
Tpaucthopmaropa.

Ilas yMeHbllleHHs  myapcaidii  BRIIPAMJIEHIOTO  HANPSIKEHHST B
(hHABTPE  HHU3KOBOJLTHOTO — BHIIDAMHTENs HCNOALROBAH Annccenn Ip2
C KOMNEeHCcalHOHHOH 00MOTKOM, HMelolled oTBOMLI «3», «ds, «B», «B» nns
MOAVUEHHST HAHMOHBLINEX TVALCALHI BeinpsiMienHoro Toxka, [Ipu 3aMene
koHjencarona C/9 wan C22 ¢uawtpa, a TakkKe CeleHoBoro crojfa HIH
npoccens [Ap2 neofxonuMo npoBepsTh BennuuHy nyascaunii, Ina storo
NpoBOAHNK, HAVIIMA &k Konoakam [I13 w [[l4, nykHo moamasite K OT-
BOILY KOMITEHCAILHOHHOI 06.\{0'{’!\'”. KOTOP’J]I’II COOTBETCTB}’ET MHHHMANDb-
HLIM OVJabCAllNAM.

CeJieHOBbIe BBLIUIPSIMHTENH OJHOTO H TOFO K€ THNA HMEKT HeOIHHAKO-
BOe BHVTpeHHee CONPOTHB/CHHE, B Pe3yJbTaTe uero H BeJHUHHA BHIIPAM-
JeHHOro Hanpsukenns Takmxe 6Oyaer pasanunof. Kpome Toro, npu naM-
TeIbHON 3KCIAYaTallHH CONPOTHBEHNe CeJeHOBLIX JHCKOB BCJEICTBHE
TAaK HAa3BIBAEMOro «CTapeHHA» HeCKOJBKO YBEJHYHBAETCHA, MO3TOMY IJs
MOJVUCHHS HOMHHAJIBHOTO PEIKHMa HAKAIA JaMOLl POCBEUHBAHHS BeJjH-
YHHY CcOTpoTHBIeHHA R30 caexyeT Heckossko yMensuinThb, ITonyuenne
HOMHHANBHOTO 3HAYEHHA HaANpPAMeHNHd 007 JaMMbl HPOCBE‘IHBBHHSI NOCTH-
ractes BRJAUEHHEM GannacTHOro NpoBoJouHOro colpoTHBaeHus R30, Be-
JAHYIHA  KOTOPOTO MOAGHDAETCsT HA NPeanpHATHH. DNeKTPOJHTHYECKie
kontencatopel C/9 n C22 H30HpOBAHBI OT WIACCH, 4 «MMHYC» HH3KO-
BOJLTHOTO BLINPAMHTENA 3a3eMJel uepe3 conportusiaenue R31. Baaroxaps
9TOMY HCKJIOYAGTCS BO3MOMKHOCTL 3aKOPAYHBaHHs BLIXOAA CEJIEHOBOro
BLUIPSIMHUTENS Yepes KOpHyc y3komieHouHoTo KHHONPOEKTOpa npH Hempa-
BUALHOM BKIIOMEHHH BWJIOK IIJIaHTa MPOCBENHBAloNIeli JaMIL],
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Jlanupie 06MOTOK TpancopMaTopos M Apoccencii npuneaeny o ne
peune 2JeMEeHTOB K NPHHIHIHAJILHOH cXeMe YCHAHTENd.

HomuuanpHbifi  3JeKTpHUYeCKHH  pexum  ycuantens 90¥-2 ykasan
B TabGaHIEe H Ha KapTe sjekTpudeckoro pewxuma (puc. 4). Ha srom pu-
CyHKe TOKasaHpl HOMHHAJbHBEIE 3HAUeHHs HanpspKCHHil. B OTAe/NbHBIX
caydyanax 3TH 3HaueHHs MOryT orauuathes Ha =109 orT npHBeseHHBIX.
AieKTpHYECKHIT PeXHM, yKasaHHbt B Tabiuue M Ha DHCYHKe, H3MepeH
npuGopom TTIl, npu sToM Hanpsxenus, oGo3HaueHHbie SHAKOM ¥, H3-
mepennl Ha wkane 108, a snakoM ** —na mxane 50 8. OcranbHbie
HanpsixKenus HaMepennl Ha wkane 1000 a.

[Mpn  nomn-
Hamepdacman neanduna B nayae HaNLHOI
MONLHOCTH
HanpameHHe HCTOYHHKa  TOKa, MOJABOAHMOC 110 110
K ycHAuTeno, & .
[MoTpeGafeman 3ACKTPHUECKAR MOWHOCTL, 64 105 110
Hanpamenne wakana keHotpona JI5, & 5 5
Hanpsmenne nakana namne JI, 8 5,5 5.5
Hanpsmenne Hakana gamn J2—4 u J7, 8 6,3 6,3
Hanpsxenne aaa namn npoceeunpanus 3 n 3.8 3.8
14, &
Hanpsaende Ha BuXofc (HABTPA KEHOTPOHHOrO 300 295
senpaMHTens (Ha xonacHcatope CI5), &
AnonHoe Hanpsmenue JgaMn  MOUIHOTO Kackana 300 295
{anon namns JI3 wau J4 — semasn), @
Hanpsamenne Ha SKPAaHHBIX CCTKAX JAMN MOULHO- 300 295
ro KacKaja (3KpaHHas ceTKa naMmnu JI3 Hau
JI4 — semas), 8 :
Hanpsasenue cMellleidda naMN MOUHOTD Kackajia —20 —20,5
(na koupencatope CI3), &
O6uHil BHINPAMAEHHBIR TOK, Ma 130 135
Hanpsiaenne Ha xomaeHcatope CI7, @ 200 195
Anoanoe HanpsyKeHHWe TNPeLOKOHEYHOrO Kackaja 100 a5
(ocHoBHOTrO TpHoaa namnel J2), &
AHosHOe HampsKeHHe MNpPefOKOHEYHOr0 Kackana 105 100
(nnpepTHpYIOUlero TpHoAa Aamnu J2), &
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IMpoBoarxcenne

Ipu HOMH-

HamepsicMas BeaHuyHHa B nayae HansHOR
MOUIHOCTH
HanpaMeHHe CMellEHHS OCHOBHOTO TPHOJAA JaM- -—1,2 —-1,2

nel JI? mpenokoHeyHoro Kackaja (Ha KoHJeH-
catope C9), 8

Hanpsaxenne cMeUleHHs HHBEPTHPYIOUETO TPHO- -1,3 -1,3
na namns JI2? #OpejokoHedyHoro Kackaga (ua
conpoTHBAcHHH RI13), &

Hanpaxenue Ha KoHAeHcatope CI8, 8 170 165

AHOoaHOE HaNpsMeHMe MepBoro Kackada (anon 25 24
namnsl JI — semnn), 8

HanpameHHe Ha SKpPaHHOR ceTKe MepBoro Kacka- 25 24
na (3KkpaHHaa ceTKa Jamnel JI/ — semasn), 8

Hanpsakenne Ha KoHnencatope CI6, @ 260 255

Hanpsamenue cMeuleHdsi JaMnbsl NepBoro Kacka- -1,2 —-1,2

na (Ha xoupencatope C5), &

PexxHM CHAT MpH BKJIOYEHHBLIX aKTHBHBIX Harpyskax 30 os B KOJOA-
Ky I8 u 5,1 on — B Komonky II3.

Vkasaunpii B TabiMiue HOMHHANLHBIN PEXHM YCHJHTENA MOMKET
GLITh TPOBEPEH TOJLKO BHICOKOOMHBIM BOJBTMETPOM ¢ CONMPOTHBJEHHEM
ye Mmenee 5000—7000 om ua 1 8. B cayyae npumeHenHsa npuGopa c
MEHBLIMM BHYTPEHHHM CONDOTHBJICHHEM ero Mokadanus He OyIyT cooT-
BETCTBOBATb JaHHBIM Tabauupl. KpoMe Toro, WsMepeHHe HanpsiKeHH:
Ha KOHTAaKTax (POTO3/MEKTPOHHOTO YMHOMKHTeNs! Jaxe BbICOKOOMHbLIM
npu6opoM GyieT HempaBHAbHLIM, TaK Kak B aHOJHOM LenH yMHOXKHTeNs
conpoTusJelne gocturaer 15 Mom. Ilo sToit nphuHHe H3MepsThL HAamps-
JeHHe B aHONHOM 1enH (OTO3MEKTPOHHOrO YMHOXKHTENs MOMKHO TOJBKO
ma Komgencatope CI6, a B lenH 5SMHTTepa — Ha Koujencartope CI8.
[Ipy Takom crnocofe H3MepeHHs peXHM paboTel (OTO3JEKTPOHHOrO
YMHOMKHTEJs1 MOMKET OKA3aThCs HenpaBHJBHBIM JaiKe NpPH COOTBETCTBHH
OKA3aHHI BOJALTMETPA BeJHUHHAM HANpsiKeHHil, nNpuBejenHuM B Tas-
auue. [Mostomy HOMuNaJbHLie 3HAYEHHsI HaNpsKeduHwHd na 3aeKTpojiax
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($OTO31eKTPOHHOTO yMHOKHTEST GYAYT TOJALKO NPH COBEPUICHHO Henpag-
HLIX feTaqisx puabTpos C4, R27, C3, R2, C2, RI n conporusaennsax R3,
R32, R33. lloBriennas yTeuka KoHnencaropos C3 u C4 iwin 3HAUHTEND-
HOE YBe/H4eHHe CONPOTHBJEHHH R2 u K27 BbI30BYT yMeHblIeHHe Ha-
OpSKEHHS HA  aHoje (OTOSJIEKTPOHHOIO  YMHOMHTEIs M TPHBEIYT
K BO3HHKHOBEHHIO HCKaMEHHH naxKe IPH HeH3MeHHOM HanpsikKeHHH Ha
SMHTTEpE.

Takum oGpasoM, npu nosHOfi NpoBePKe pexkHMa paGoTel (OTO3.I€EK-
TPOHHOTO YMHOXKHTENs HEOOXOJAMMO He TOJbKO H3MepATh HalpsKeHHe
Ha konpgencatopax C/6 u CI8, Ho Tak¥e NPOBepsAThL KAYECTBO H30ALMH
KkoHjencatopos C2—4 u uaMepsith BeJHuHHY conpoTusieHni R27, R2,
R3, R1, R32 u R33.

Bxoanoe conmporuBienne mepBoro Kackajza yeuwmireis oGpasyercs
COMPOTHB/IEHHSIMH, BXOASIUMMH B Lenb o0paTHOil CBS3H 3TOro Kackaja.
IlosToMy npH npoBepke uyBCTBHUTENLHOCTH YCHJNTeIs HeJb3s TMOBO-
AHTL HalpsiKeHHe OT TeHepaTopa ToKa 3BYKOBOII YacTOThl HEMOCPejcT-
BEHHO K ympapisiollell ceTke JaMnel MepBOro Kackaja, Tak Kak M[pH
5TOM 3HAYHTE/JLHO BO3PACTET yCHJAeHHe 3a CUeT IIOUTH IOJIHOTO OTK/I0-
ueHHsa o0paTHOH CBA3H B 3TOM Kackaje.

Jas nmpoBepKH UYBCTBHTEJBHOCTH MOMKHO PEKOMEHJO0BATh Chedylo-
uHid nauGosiee npoctoil cnocod:

l. OTnants NPOBOAHHK OT CPEJHEr0 JeNecTka MaHedH, PacrnoJomKeH-
HOH Ha cTofiKe 3KpaHa (OTOINEKTPOHHOrO YMHOMHTES,

2. TloasecT oT reHepaTopa K CPeHeMy JIENECTKy ¢ COUPOTHBIE-
HueM R3 W K THe3jly «3emus» Hanpsikehne uactotni 500 nan 1000 2y
B 3aBHCHMOCTH OT NpoBepkH paGoThl OT Y3KOH HJH UIHPOKOj IJIEHKH.
BenuuuHa 3TOro HanpsiKeHHs yCTaHABJAHBAETCs Takoil, NMPH KOTOpOil
KYNPOKCHBIT MM JIAMIOBBLI BOJLTMETP TNOKasbiBasg Gbl  Hampsike-
Hie 17,4 6 Ha akTuBHO# Harpyake 30 oA, BKIIOUCHNON Ha BLIXOAE YCH-
JHTeNA. 3TOMY HanpsiKeHHI0 COOTBETCTBYET HOMHHAJbHAg MOULHOCTL
10 aT. k

Ipu Takom crocoGe ompejenends UYBCTBHTEJALHOCTH HalpsIKeHHE,
MOJBOAHMOE K BXOJY MepBOro Kackaja, Oyjier CHHMArTbCa ¢ 4acTH je-
auTens, oGpadyemoli conporupaenuamu R6 u RS, ITostomy u mennuuHa
ero GyleT COCTaBJfATL TOJALKO YacThb OT HANpsXKeHHs, 110/aBaeMOTOo
C reHepaTopa Ha JeJHTe]lb, COCTOAUIMA M3 conporusieHuii R3, R6
H RS

910 HanmpsKeHHe GYNET BO CTONLKO pa3 MeHbille HANPsiKeHHs HA Jle-
JIHTesie, BO CKOJILKO Pa3 COMPOTHBJEHHe YacTH JeJHTeIs MeHblle oblero

16




COMPOTHBJAEHHST €ero, T. €. OHO 5yIEET onpeneaaTeCH OTHOLIEHHeN
R6 -+ RS

L1

S 5T T 55 NPH 3a4auiofl BeaHyH ;
R6 T R5 + R3 "pu 3ax He HAMpAMXCHHA Ha JeJHTeNe

Jna HOMHHAABHBEIX 3HAYEHHH CONPOTHBJIEHHH, NMPHMEHEHHBIX B CXe-
Me, ofliee conpoTHBJACHHe fAennTens B 535 pasa GoJblile CONpOTHBJE-
HIsI HHIKHEro IJjeua.

Takum o6pasoM, npH oOnpejeseHHH YYBCTBHTEJNBLHOCTH YCHJIHTENA
BeHUHHY TOAROJAHMOTO OT reHepaTopa HanpsAxeHHd, COOTBETCTBYIO-
1Yo HOMHHAJBLHOH MOLIHOCTH Ha BBIXOJE YCHJHTeNs, HeoOXOAHMo pa3-
JlenTh Ha 5,35.

Ecau nafileHHast BeJHuYHHA BXOJHOIO HAalpSKEHHA He IpeBbilliaer
85 M8, TO ycHINTeNb HMeeT HOPMaJbHYK0 YYBCTBHTEJIbHOCTD.

B Tex cayuasx, KOT/la BXOJHOe HarpsiKeHHe OTJAHYAETCsT OT yKasaH-
HOTO 3HaueHHs, HeOGXOMHMO H3MEPHTh BETHUHHEI COMPOTHBJeHHA R3, R6
w R5 m onpenennts KoadduiHeHT yMeHbIIEHHA N0 NPHBeIEHHOH Bhillle
opMyJe, Tak KaK MOMET O0KAa3aThCf, YTO OH OyLer HecKoJbKo OTJH-
yaThC OT YKa3aHHOTO 3HAYEHHS.

ITHM e cnocoboM ciaelyeT NOABOAHTL HaMNpsiKeHHe OT reHepaTopa
KO BXO/JY YCHJMTeJId W NPH CHATHH YacTOTHOH XapakrepucTHkH. Ilpw
CHSITHH YACTOTHBIX XapaKTEPHCTHK BeJHUHHY BXOJHOrO CHrHajla Heo6Xo-
MO YMeHBWHTb Ha 15 06 HHKe HOMHHa/JbHOTO 3HaveHus (B 5,6 pasa).

1IV. KOHCTPYKL KA

1. ¥Yeuaureas 90¥-2

Yenaurens nokasan na puc. 5, 6 H 7. B ocHOBe KOHCTPYKUHH YCHJH-
Tes JIeHHT TPHHIHI CONPAMKEHHs ero ¢ Y3KOILIEHOUHLIM KHHOIPOEKTO-
poM, KOTOpBLIH BO BpeMsi paboThl YCTAHAB/HBAETCS Ha KPblIUKe YCHJIH-
Teas 1o (GHKCHPYIOUIMM JYHKAM H 3aKpenJsercss BHHTOM, HMEKOLLHME]
lia KHHOMpOEKTope.

Jlast uaMeHneHust yria HakJ0Ha ONTHYECKOR OCH y3KOIJIGHOYHOTO KHHO-
IPOEeKTOpa YCHJHTEIbL CcHAOMKeH [OJbeMIBIM MEXaHH3MOM, MNO03BOJAN-
LM YCTaHABJIHBATL KHHONpPOeKTOp mo skpaHny. Ilonydaemoe mpu 3TOM
ompesiesienHoe NOJN0KeHHe yCHIfTeast QuKcHpyeTes BHHTOM c HrypHo#
roOJIOBKOH.

Yeunnteas mMomeT pafoTarh TaKke C IIHPOKOMJIEHOUHHIM KHHOIPOEK-
TOpOM.

Kopnyc ycuantens mnpegcrasaser co0off MJIOCKOe acck ¢ JABYMs
NpHBapeHHEIMH GOKOBHHAMH.
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Cpepxy Ha waccH pasMellaloT OCHOBHbie KpynHple 3sJeMeHTLl
cxeMbl (Tpancdopmartopbl, ApoccelH, JaMnul, (GOTOJNEKTPOHHBIE YMHO-
JKHTRJB) .,

Ha snnuesoil cropone maccu YCTaHOBJIEHA Ha BHHTAX HAKJOHHAagA ma-
HeJlb, Ha KOTOPYIO BbIHECEHDBI 3JIEMEHTHl YNpPaBJeHHsi YCHIHTeJeM W Ha-

Pue. &

I — npepoxpannTeas; 2 — yka3aTenb Neperpyski; 3 — perynatop nepemeHHofi Kop-
PEKUHH HAa BRICOKHX HYacToTaxX; 4 — DeryasaTop rPOMKOCTH; 5 — gaMfa AAs OCBe-
ILEHHA JCHTONDOTAMHOrO MexanHaMma; 6 — OTBEpPCTHe AJNA NPOXOMACHHA cBeTa Ha
POTO3NCKTPOHHBIA YMHOMHTENL; 7 — pyuKa 3acNOHKM, 3aKpeiBaiolleit doTosnex-
TPOHHLIH YMHOMHTENL; § — 3arAyUIKH, 3aKPbIBAOIULHE BXOLHDIE KOAOAKH; 9 — rHea-
A0 A BKIIOUCHHS NpoRoaa  3azeMmiaenud; I0 — onopa NOABEMHOIO MeXaHH3Ma:
Il — py4Ka CTONOPHOTO BHHTA MNOABEMHOrD MexaHHaMma; [2 — Kononka AAS BKJAIO-
HEeHHA 3BYKOCHHMAaTean («amantep»); /3 — Kononka AAA BKAIOYEHHS JaMIBl npo-
CBCUMBAHKS; [4 — DETYAATOD HANPSKEHHS HAa 3MHTTepe doTosaekTpoHHOrO YMHO-
wuTean PIY-1

Gniojlenust 3a ero paBoTOH: PeryasTop TPOMKOCTH, PeryaaTop Koppek-
IIHH YacTOTHON XapakTEPHCTHKH Ha BBICOKHX 4acTOTaX, MPeaOXpPaHH-
TeJlb, YKa3aTe/ib MePerpyskH H j1aMna Ajs OCBelleHHsi JeHTONPOTSKHOTO
MexaHH3Ma y3KOMJIEHOUHOTO KHHOMNPOEKTOpa.

Ha npoTHBOmOM0MKHON CTOpOHE IMACCH DACNO/NOMKEHb JaMibi, 3a-
KpbiBaeMble CHEeMHONl KPBIWKOH, Nep(OpHpPOBAHHON ISl OXJaMKACHHS
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namn. Tlpu cnaroii kpuilike oGecrneunnaeTcsy JErkuii A0cTyn x Jammaw
H K (POTO3JIEKTPOHHOMY YMHOMKHTENIO JAa)e NPH YCTAHOBJACHHOM Ha
yCHJIHTE]E KHHOMPOEKTOpe.

Jluuesan cTopoHa YCWIHMTENs ¢ TNaHe bl YUPABJEHHs M IHACCH 3a-
KpBITbl 00ULeli KPLIUKOH, 3aKpenniseMoil BHHTAMH Ha OGOKOBHHAX LIACCH.

16 17 18

Puc. 6

15 — BTynka ¢ peanbofi nna BuHTa KpenJeHHs KHHOMNPOCKTOpa Ha ycHAuTede: 16 —

KOMIOJKA L5t BKJAWYEHHA JaMObl OPOCREYHBAHMA; I7 —— KOJNOJAKA [ BRKIIOUCHHS

FPOMKOrOBOpHTeNs; 8 — po3eTKa ANA BKJIOYEHHS NEepeMeHHOro Hanpsmenus 110 a:

19 — gonoska A BEJAKOUEHHA KOHTPOJIBLHOTO rpoMkorosoputeas; 20 — pyuku aam-
KOB KPCMICHHSA CbheMIOH KPBIILKH

Ha BepxHeit wuacTu KpBIIKH HMEIOTCA 3aCH0HKA c PYUKOi jpasa 3a-
KPLIBAHHSI OTBEPCTHA Hal (DOTOSJEKTPOHHHLIM YMHONKHTe/leM npu paboTe
¢ LIHPOKOMJIEHOUHbIM ~ KHHONPOEKTOPOM M [IPH TPAHCHOPTHPOBAHHH,
PyuKa JAaA NEpeHOCKH YCHJIHTeNs, (PHKCHPYIOlHe JYHKH s YCTaHOBKH
KHHONPOCKTOpPAa M BTyaKa ¢ peab0oil 101 BHHT, CKPenasiioultil KHHO-
MPOGKTODP € YCHJIHTEJeM.

Manusie 06MOTOK TpaHC(hOPMATOpPOB M Apocceei [pHBeIeHbl B MpH-
JIOKEHHH.

Jlasi ymeublleHHs napasuTHbIX CBA3edl B yCHAHTENe JAMITLI npejpa-
PHTeIbHBIX KAaCKaJ0B yjaafielbl OT Jamil OKOHEMHOro Kackaja.
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DoTosaekTponisit ymhomnTe s GIV-2 noveutaercs B ITaMIOBAl-
1Ol M3 MATKOH cTanai KopoOKe ¢ TOJICTEIMH CTeHKdMH, VCTaHOBJIEHHO
Ha ABYX AIOPAIOMIHHEBLIX CTOiKAX. Kopofka skpaunupyer (hoTo3ier-
TPOHUBI YMHOMMUTEAL OT MepeMeHHbIX MarHHTHbIX 11osiefl, Co3iaBaeMbIxX
TpaHcdOpPMAaTOPaMH H APOCCEJAMH YCHIHTENA, a TaKke SMCKTPOABHraTE:

Puc. 7

2] — nepeMblMKa KOPPeriUi 4acTOTHOR XapAKTEPHCTHEN YCHAHTCIH, 22 — KpbilKa
skpata (POTO3MEKTPOHHOID YMHOMHTEN

aem kunonpoektopa. Tpu HeZoCTATOUHOIT SKpaHMpPOBKe (HampuMep, npu
paboTe ¢ OTKPHITON KPEILUKOH KOPOOKH) cO3AaioTesi JONOJMHHTEAbHLIE
nyapcaund  Qororoka c wacroroit 50 u 100 ey, chuxcalomue KauecTso
apykosocnponsseenns. [ToMexn 3Toro BHjia BO3HHKAIOT TOJNBLKO Mpit Mo-
nanaHui Ha (GOTONEKTPOHHLIN YMHOMHTENL cBeTa (Zame He HMELIero
nyJabcauuil, HanpuMep, AHEBHOTO) M MOJHOCTBIO MPEKpamaioTes npu 3a-
TeMHeHHH (OTO3/IeMEHTA.

CHH3y Ha [IaccH pasMellaloTCs] Bee OCTaJbHbIe 3JEMEHTLI CXEMsl
H MOHTA. ,’\-hpl(l[pmma 3JeMEHTOB CXEMBI }"CI!.’EHT’.’:‘.."IFI noKasaila Ha
puc. 8.

20



orobuna npabas
BepHyma
wat 907}

Boxobuna n
fyenobsn no

ST

Irpun
@OMmoyMHD
mumens

FaE g

Kanens ynpabnesua

(ycnobup waibepuyma He 180"

Waceu cnuzy

13

ML

czz

£y

Prec. 8.




Crnefyer HMeTb B BHAY, UTO PacnojoXKeHHe MOHTAXKHBIX NpPOBO-
10B BbIOpaHO TaKHM, 4TOGLI N0 BO3MOMHOCTH YMEHLIUHTb Napa3uTHLIE
CBSI3H MeXJY OTJeJbHbIMH LenaMH cxeMol [lostomy npm pemonte ycu-
JIHTENsl cle/lyeT COXPaHATh CyLlecTBYIOICe PACTONOMEeHHe NpPoBO-
JI0B.

CHH3y yCHIHTENb 3aKpbIBaeTCsi AHOM, Ha BHYTPeHHell CTOPOHe KOTO-
poro HakjeuBaetcs cxeMa. JIHO KpemuTCsl BHHTAMH K GOKOBHHAM LIAcCH.
YcHautenb CcHaGeH HOMKAMH-aMODPTH3aTOPaMH, [Be H3 KOTOPHIX
KpensaTcA Ha JHe, JBe [pyrHe —Ha MJaHKe [OJbeMHOro Mexa-
HH3Ma.

Ha GokoBbix cTeHKax IaccH pasMellaloTcs KONOAKH IJis COejHHEeHHs
YCHAHTeNA ¢ APYTHMH 3/1eMeHTaMH KOMILIEKTa NepeiBHiKHOr0 3BYKOBOC-
npouasosuero ycrpofictea. Ha npapoii GokoBHhe nomeliaiorcs JBe
GXOJHBIE KOJIOJKH € SKPAHHPYIOUIHMH 3ariylIKaMH, 3aKPLIBAIOUHMH ITH
KOJIOAKH TNpH paboTe YCHJAHTeNss ¢ Y3KOMJIEHOUHLIM KHHONPOEKTOPOM.
Ha 3t0fi e GOKOBHHE pacno/OXKeHhl KOJOAKH /A BKIIOUEHHS] 3BYKO-
CHHMATeNs H NPOCBEYHBAIOLICH JaMMbl, THe3/l0 I BKJIIOYeHHsi NPOBojia
3a3eMJIeHHA, PyyKa MNOJBEMHOr0 MexaHH3Ma H peryJasATop HanpskKeHHs
1a sMHTTepe (hOTO3JeKTPOHHOTro yMHoxHTenss PIY-1, ocb KoTOpOro BbI-
pegeda noj wauu, Ha nepoit GokosHHe, wacTHYHO nep(hopHpOBAHHOI
A5l BO3JyxooOMeHa, MOMelLleHsl KOJIOAKH /5 BKJIIOYEHHS TPOMKOrOBO-
PHTeNA, KOHTPOJLHOTO TPOMKOTOBOPHTENIS M MpOCBedYHBAIOUIEH JaMMb,
a Takye PO3eTKa C YTOMJEHHLIMH LITBIPbKAMH AJA MOAKJIOYEHHS] YCHJIH-
TeJasi K HMCTOYHHKY Toka (K rHesaam 110 & Ha y3KON/ICHOYHOM KHHO-
npoekTope),

2, I'pomkorosoputeas 25A-13

TexHHueckue nokasaTesH TPOMKOTOBODHTe/s CJeaylolLHe:

Homunanpnass MowHocTs — 12 8a; KpaTKoBpeMeHHoe MNOBLILeHHE
MOlHOCTH B 1,5 pa3a He BbI3bIBaeT KAaKHX-JAHOO NOBpeMAeHHiT TPOMKO-
rOBOpHTENS.

Pa6ouas mnosoca uacToT rpoMmyorosopHrtens — 70—10000 ey,

[TonHoe conmpoTHBJeHHe LeNH 3BYKOBBIX KATylleK IPOMKOTOBOpHTEJs
na uacrore 400 2y cocrasaser 30 om.

I'pomkorosoputens (puc. 9) cocTOHT M3 ABYX rojosok 4A-28, ycra-
HOBJIEHHBIX B o00LleM 4YeMojaHe. 3BYKOBble KATYIUKH OGeHX TOJIOBOK
coelHHeHBl Mexay co6oii mocnenoBaTenbHo W cdasuporannl. [lpu pe-
MOHTe TPOMKOTOBODHTENs BaMHO COXPaHHTL 3Ty (asuposky, Tak
KaK HecoOJIOJEHHE €ee 3aMeTHO YXYAUMT OTAadyy Ha HH3KHX Yacro-
Tax.

Fonoska 4A-28 — 3/eKTPOLHHAMHYECKOrO THIA € [OCTOSHHLIM Mar-
uutom W Augysopunim wanyusarteneM. MaruutHas 1ens roJOBKH COCTOHT

22



113 KOALUCBOTO MAariiTa, nepxiero i HuKHero quiaines n kepna. 3azop
MEKLY KepPHOM H BePXHHM (aaHllem HMeeT pajuaibiylo wuphuy 1,3 Mu
ua cropony npu jgauamerpe kepua 25,2 ma. Mujgyskuns s 3azope Maruur-
noit wenn pasia 8000 ec.

[MojpuHKHAs CHCTEMA TOJOBKH COCTOMT H3 Au(dysopa, OTIHBAEMOro
13 OyMaxHOH Maccel, UeHTpHpyloleil wafifel o 3BYKOBOH KaTyIIKH.

—Ft2 320009,

26
Pue. 9

CALHLIE TIAHIH KOMTLICKTa; 25 — och Kpenae-
/01-00 ¢ 3aMACHBIMH YACTAMM KOMIJICKTa

23 — ronoski 4A-28; 24 - coegumi
nua Gobunw; 26 — awuk  20K-2

3pykopan KaTymika namotana mposopom T13J1 g 0,16 na xapkace M3
amomuunesoit doabrn Tomunoft 0,1 mm. Kartymka umeer 158 BHTKOB,
VJIOMKEeHHLIX B UeTupe cJaosi B Kanapke Kapkaca. Bmaronaps stomy 3Ha-
UHTEJILHO MOBLILAETC Mexanndeckas MPOYHOCTh KaTYUIKH W yCTpaHseTcH
BO3MOMKHOCTL CHOJA34aHHA BHTKOB HaMoTKH. Kapkac 3BYKOBOII KaTyHIKH
HMEeT KOHHYECKYI OTOOPTOBKY Jaas npuxieixku ero x  AHddysopy.
Leutpupyiomasn 1waiiba u3rotToBieHa u3 OakeJH3HPOBaHHONH MaTepHH
H KoHueHTpuueckn rodpupopana. Takas koncTpykumusi wailn 3auuuaeT
3a30p MarnuTHOH 1enw oT s3arpasHenus, CoeguHeHHe JAeTajell MOABHIK-
HOIl CHCTEMBI TIPOH3BOJNTCS ¢ nosoitbio kies Bd. Buyrpe anddysopa
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BKJeHBAeTC KOJAMauok cdepuyeckoil (opMmul s YBEJAHUCHHS HecT-
KOCTH KapKkaca 3ByKOBOHl KaTyWIKH B MecTe ero CKJeHKH ¢ AH(-
¢y3opoM.

Kouerpykuna rososki ofecneudBaeT YAo0CTBO 3aMeHbl HEHCIpas-
HOH MOJBHIKHON CHCTEMBI HCIPAaBHOMH.

[0JI0BKH TPOMKOTOBOPHTES 3alIHUIAIOTCs] OT 3arps3Henis Hajaesae-
MBIMH Ha HHX uyexjamp u3 Jerkoit Matepun. [nddysops roJlopok sar-
meHsl OT MexXaHHUeCKHX [OBpeMIeHHH JABYMS METa/IHYeCKHMH pe-
HeTKaMH, OT TNoBpexjeniil NOTOKOM BO3JyXa IPH pPe3KOM 3aKphbl-
BAHHH KPLILIKH YeMO/aHa — OTBepCTHeM, PAaClONIOMEHHBIM B jHe HYeMO-
JaHa.

B uemojaHe rPOMKOTOBOpHTENs HMeETCs npHcrnocobieHie A0s1 Kpei-
JeHHsi pabouux GOOHH Y3KOMTeHOYHOTO (uiabMa, ® a Takxe MNpeiycMoT-
PEHO MecTo JJsl YKMaJKH UITaHIOB KOMILIEKTA MepejBHXKHOMo 3BYKO-
BOCTIPOH3BOASILIEr0  ycTpoficTBa M IwaHrop ¢ Buakoin  2K-44
(}0-48.43.548), coequnsiollero FPOMKOrOBOPHTeIb ¢ ycHauTeneM. Buaxa
1I1aHra MCKII0YaeT BO3MOMKHOCTh OUIHGOYHOTO BKJIOYEHH5 FPOMKOroBO-
puTens.

3. Komnaexr rpomkorosopureseii 25A-17

Komnaext cocrouTt H3 apyx uacteil. B Kamayio u3 HHX BMOHTHPOBANO
no oaHoit ronooke 4A-28. Ha BpeMst TpaHCNOPTHPOBKH ofe 4acTH TpPOM-
KOTOBOPHTE/I CKPeMIAIOTCS BMecTe. -

SnexkTpuueckHe napaMerps rpomrorosoputeis 25A-17 anagorminn
napamerpaM rpomkorosopurens 25A-13.

V. NIPABHJIA 3KCNJAYATALHH

Konetpykuns ycuautens 90Y-2 paccunuraka Aaa YCTAHOBKH Ha HeM
V3KOMJIEHOUHOTO KHHONPOEKTOopa.

[Mepen ycranoskoit KHHONpoeKTOpa HeOGXOAHMO OTKPHITH OTBEpCTHe
B KpbILIKE YCHJHTE/s, Yepe3 KOTOpPOe NMPOXOAHT CBET Ha (OTO31eKTpol-
HBIH yMHOKHTEAE DPIY-2,

Kunonpoextop yeranaBnupaercs Tak, 4TOObl €ro HOZKKH TOMHNO BOLLIH
B JIYHKH Ha KpbILIKe YCHJHTE/s, M CKPeIJIsfieTcs ¢ YCHJAUTesqeM BHHTOM,
pacnofoKeHHbIM B OCHOBaHHH. [110THAs 3aTAXKKa BHHTOM JOJKHA TIPO-
H3BOJHTLCH TOJABKO [10CJE [I]'JOBCPKH NpaBHABHOCTH YCTAHOBKH KHHO-
npoektopa. [lpn npaBHabHO yCTAHOBJAEGHHOM KHHOMpPOEKTOpe OTBep-

*B CAYHAE KOMOACKTALNN Aa8 paGoTel ¢ Y3KOMACHOMULIM KHHONPOCKTOPOM,
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CTHSl B €ro [He H B KpbIUIKe YCHJIHTeNd, yepes KOTODLIE NpOXOIHT CBe-
ToBOI TMOTOK Ha (hOTo3JeKTpoHub yMmHOKHTens ®IY-2, N0MKHBH COB-
najare.

Jlns yCTAHOBKH YCHAMTENST ¢ KHHOMPOEKTOPOM CJEINYeT HCNO/b30BaTh
MPOYHLI CTOJ HJAH HHYIO ONOpY, HCKIIOUAIOLLYIO pHOpalio annapatypot
Bo Bpems paborbl. Mecto ans ycTaHOBKH cTOJa C anmapatypoil Hano
BLIGPATh C yueToM pasMepoB 3Kpada M (POKYCHOro pacCToAHHA ob6beK-
THBA.

[Mo3aan KHHOMPOEKTOpa YCTaHABJAHBAIOT aBTOTpaHcqiopMaTop TakK,
yToGb BO BpeMs ceaHca Mo)kHo Obulo  HaOalonath W perydit
poBaThH HANpSIKEHUe, NONBOJAHMOE K KOMILIEKTY MCPEIBIKHOTO 3BYKO-
BOCIPOH3BOAALLETO YCTpOficTBa; HanpsikKeHHe MOICP/KHBACTCA PaBHBIM
110 8.

[pOMKOTOBOPHTEL  YCTAHABMIHBAGTCA MOJ  3KpaHoM  WJIH cBoxy
ero Bhbille VPORHS TOJOB CHAAUMX 3puTesedl. Pacrmonarats rpoMKOroso-
pHTEJIb 3@ 3KPAHOM Helb3fl, TaK Kak MPH 3TOM 3aMeTHO yXylllaercs Ka-
YeCTBO BOCHPOH3BEJEHHT 3BYKA Ha BHICOKHX yacToTax W ero pasGopuil-
BocTh., KpbillKa uYemojaHa TPOMKOTOBOPHTEIA J0/KHA GbiThb MPHOT-
KpHITa.

AnnapaTypa JA0JKHA COeIHHATBCA HMEIOUUIMHCA B KOMIUIEKTE
LIJTAHTAMH.

Heab3sn BrI4aTh GoTOMIAHIH npH DadoTe ¢ Y3KOMIEHOUHLIM KHHO-
NpOEeKTOpPOM, TaK Kak (opMa YacTOTHO{l XapakTepHCTRKH Oyner HcKa-
JKeHa 3a cueT BO3POCLIEro 3HaueHHs BXOAHON emkocTi Cax, WYHTH-
pyiomee aeiicTBie KOTOPOHl HAPYWHT HOPMaabiyio paboTy ienw oGpar-
HOM CBA3H NPH BOCHPOH3BeeHHH 3ByKa c QonorpamMm 16-MM QHIEMO-
KOTIHI.

3aszeM/eHHe  KOMMJEKTa  MepeiBiKHOTO  3BYKOBOCTMPOH3BOAAIErO
YCTPORCTBA OCYLLECTB/ISETCS MPOBOJAOM € OJHOMNOJIOCHOI BH/KOM, BCTAB-
IseMoil B THe310 «3eMada» Ha ycHautene. 3aseMJslOlH NMpoBOA NMpHCOe-
JHHAETCS K MeTa/HuecKoMy WITHIPIO, BGHBAEMOMY B 3eMJIO, HAH K BO-
NonnoBOHON TpyGe.

[Mocae BKIIOYEHHS KOMILIGKTA MPOH3BOAHTCH NpoBepka padoTsl YCH-
JIHTEAA [POCJAYIIHBaHHEM ¢ [OMOLIBIO TPOMKOTOBOPHTE/. Haa storo
PYUKY Peryaatopa rpOMKOCTH HeOOXOAHMO MOBEPHYTH BIIPaBo 10 OTKAasa
B noJoykenue Haubosapliero ycumeHudA. [lpu nenpasHoit annapaType H
MPaBHILHOM pPACIOJOMKEHHH KHHOMPOEKTOPa Ha KpLillKe YCIWIHTEaR B
rPOMKOTOBOpHTEIe JOKeH NpOCAymHBaTbeA crabuil donr HomyM.
TMepekphiTHe CBETOBOLO TYUKa mepel MHKPOOOBLEKTHBOM MoJ0CKOil
GyMar# WJIH KHHOILIEHKO{l BbI30OBET XapakTepHblii 3BYK B TPOMKO-
roBopHTeae, CBHASTCILCTBYIOWMA 06 HCOPaBHOM COCTOAHHH — amia-
paTypel.

28



B nauane nemonctpauun «HHO(HALMA ¢ MOMOULLIO PEryJsiTopa cJe-
AyeT YCTAaHOBHTH IIQOGXOHHM){IO TPOMKOCTb, He JAOMNYCKasg MNeperpysxkH
YCHJAHTECS. I(OIiTpO."{h neperpyski  OCYULeCTBJISIRTCH HMeIiMcs B
VCHJIHTENe YyKaszareleM — HeOHOBOH Jsamnod. YacTee M NPOAOIIKH-
TeNbHBIE BCIBIIKH JIaMMbl CBHAETENLCTBYIOT 0 HeJONYCTHMoH nepe-
rpys3ke.

Perynatopom nepeMeHHOR KOPpeKUHH Ha BbLICOKHX 4YacTOTax MOXHO
noabHpaTh Ha ciayX HauGosee OJaaronpHsiTiHoe BOCNPOH3BeLeHHE BbICO-
kux uwactoT. Ilpu neMOHCTpaUMH CHJILHO H3HOUWEHHHIX KHHODHIBMOB
3TOT PeryJaTOp TM03BOJSAET CHHXKATL NpocAyllHBaeMult wyM ¢oHo-
rpaMMBbl. i

[Tepen okoHuanueMm Kaxkjaoi vacTH KHHOGH/IbMA CleNyeT BbIBOJHTH
peryJaTop IPOMKOCTH BJeBO 10 OTKasa, a 3aTeM yiKe BLIKJIIOYaTb KHHO-
npoektop. 3T0 Heo6XOAMMO JenaTh [Jas  TOro, 4YToGH He JoO-
nycKaTe mepefavH B 3a] IUyMa OT pAKOPAa B KOHUE 4acTH KHHO-
Guasma, g

[Mpu paGore ¢ WHPOKOMJAEHOUHBIMH KHHOMPOGKTOPAMH YCHJHTEJb
He CJAYMXKHT MOJCTABKOH W pacnosaraerca BOIH3H HHX.

[Tpu 3TOM mnepeMbluKYy KOPpEKIHH YacTOTHOH XapaKTepPHCTHKH Heo6-
XOJHMO YCTaHOBHTb B Pa3OMKHYTOe [MOJIOMKEHHE.

Ilpu BhImycKe ycHaHTenst ¢ NPeANpHsITHS NepeMbluKa yCTaHAB/IHBAET-
csl B 3aMKHYTOe TNoJjoikeHHe (pafoTa oT Y3KO# TIEHKH).

Cxema ycHaHTeaAs1 Jonyckaer paboTy ¢ JABYMs KHHONPOEKTOpaMH
B CTalHOHApHBIX ycnaoBHax. [Ipu mepexoje ¢ nocta Ha moctT oGLIYHO HA-
6aionaeTca  HeojMHAKOBas TPOMKOCTb 3BydaHHsi TPOMKOTOBODHTENS.
Urobel m3bemxaTi 3TOTO, B YCHAHTEle BBelIeHA OrpaHHUeHHAs pery/iH-
pPOBKa HanpsKeHHs Ha 3MATTEPe (OTO3MEKTPOHHOTO  YMHOMKHTEJS
®3Y-1, ¢ nomolibi0 KOTOPOH H3MeHsieTcs OTAaua (OTO3IeKTPOHHOTO
VMHOXHTENS TPHMepHO B JBa pasa.

GoTo3MeKTPOHHBI  YMHOKHTEIb, HMEIOIHA MOBLIIEHHYI0 YYBCTBH-
TeNbHOCTh B CPABHEHHH C WYyBCTBHTEJLHOCTBIO JPYTOTO YMHOMKHTEN,
HCMOJB3yeMOro B KOMIJIEKTe MepeaBHIKHOTO 3BYKOBOCNPOH3BOAALLErO
yCTpoOicTBa, MOJKEH MOAKAOUATLCA K KOJMOJAKe ¢ PeTyJHPYeMbiM Hamps-
xeHueMm Ha smutTepe. Ilonkaouene K 5Toii Konoake GOTO3MEKTPOHHOrO
ymHoxHTeas: PIAY-1 xenarenbHo Takmxke B ciayyae paGoThl ¢ OJHHM
IWHPOKOIJIEHOUHLIM KHHOMPOEKTOPOM NPH BOCNPOH3BEAEHHH 3ByKa OT
uepHo-Gesbix (honorpaMm ¢ xopoef oriavefl. ITo MO3BOJHT PEryaHpo-
BaTh YPOBeHb BXOJHOIO CHIHala ¢ TOMOLILO YKasaHHOTO peryds-
Topa. -

Jlonyckaerca paboTa OJHOTO YCHJHTeNs] KOMILJIEKTa MepelBHKHOTO
3ByKoBocnpoussojsauero yerpoiictea KYVYII-56 ¢  aByms 1IMpOKO-

%'



nJeHOYHBIMH  KHHOnpoekTopamu KH-12, uro nmo3eoaser BecTH  He-
TMPEPLIBHYI0  AEMOHCTPALHIO  KHHO(HILMOB B CTAlHOHAPHBIX  ye/0-
BHAX.

Ilposepka anmapaTypbl M NpoBejeHHe CeéaHCa OCTAIOTCH TAKHMH e,
KaKk W npH paGoTe ¢ y3KOM/JIEHOUHBIM KHHOTPOEKTOPOM.

B CTauHOHAPHBIX YCTOBHAX KOHTPOMb PaGOThI YCHAHTENA MPOH3BO-
AHTCA € TIOMOLLBI0  KOHTPOJIBHOTO TIPOMKOTOBOPHTE/A, COrIacylo. i
TpaHcopMaTOp KOTOPOTO paccuutad Ha Hanpskenue 30 o.

I Foomxozobopume ny [ Foomrozobupumens
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B KkauecTse TPOMKOrOBOpHTeNs 3afna HCMOJL3YETC; [POMKOTOBOPIl-
Teqab 25A-17, xOTOPHI peKOMeHIYeTCs 3aKpenaaTh Ha CTeHe Mo OGEHM
CTOPOHaM OT 3KpaHa Ha BHICOTE 2/3 OT ero ocHoBaHHA. [OMOBKH rpoM-
KOTOBODHTeJI JIOJHBl OBITh COEJHHEHbl TaK, Kak M0Ka3aHo ud
puc. 10. :

Bocnponssenenue 3syka ¢ MeXaHHYeCKOH 3amiCH MOMKer MPOH3BO-
IUTLCS KaK 1PH BK/TIOYEHHOM, TaK M NMPH OTKMIOYEHHOM KHHOMPOEKTope.
Ecau  xuHompoexktop  BK/IOUeH,  HEOGXOAMMO  BLIKMOUHTL  JaMmy
npocsedusanus  oworpammel.  Ilpu  oTKioueHnoM — KHHONMpoOeKTope
YCHIHTeNb  MOAKJIOUAETCA  HEMOCPeJCTBEHHO K  aBTOTpaHcdopma-
TOpY. i

Ecain B ycuautene ycranobien (OTO3/IEKTPOHHBIH — YMHOMKHTEJb
DIY-2, To OTBEPCTHe B KpbIUIKE YCHJMTENs HeoGXOAHMO 3aKpPbiTh 3a-
CIOHKOH BO H3GeaHHe NONAagaHHsi Ha (OTOIMEKTPOHHLIA YMHOMKHTEIL
MOCTOPOHHETO CBETa.

JIast CHHMKEHHMsSi WIMNEHHSA MIJIbI PEKOMEHAYETCs TOAL30BATHLCS Perysi-

TOPOM mNepeMeHHo# KOPPEKIHH, HECKOJIbKO CHHMAas YCHJIEHHe BLICOKHX
YacToT.

27
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VI. BO3MO)XHbIE HEUCIIPABHOCTH H HX YCTPAHEHHE

HeucnpasHOCTE

TpuunHa

Crnocofi mpoBepKH

Cnocof
yeTpaHeHHns

MMpumeyanne

He ropsaT aamns
}'Cl!J‘IIlTEJ‘IR'

Her aByKa

IMospexaeHHe
mAaHros MHTAHHA
HAH  ITENncenbHbIX
BHIOK

IMeperopanue
npepoxXpanuTend.
Boixom H3 CTpoA
kakofi-nuGo  namM-
ALl YCHJIHTENA

HeHcnpaBHOCTD
unaira, coenH-
HSIIOULErD TPOMKO-
rOBOPHTENB C YCH-
nHTeneM

O6puip 38YKOBOH
KaTYLWIKH TOJIOBKH
rpoOMKOTOBOPHTENA

JpyrHe NpHYHHBI

KoHTpoabHYIO JaMiy
MOAKJUHTE K KOJOI-
ke «110 a» uepes Opo-
fepsieMpifl MTAHT

OcMmoTpers  Npeao-
XPaHHTEIb
MocnemopaTeNbHO 38~
MEHATL JNaMfbl B YCH-
JUTene A0 MNOABJICHHA
3BYKa

Yepea WIaHr TpoM-
KOPOBOPHTENA W WJIaHr
MHTAaHHA JaMnel  Mpo-

cBeYHBAHHA TOLKIIO-
yHTL Jammy Mn-15 K
rHesgaM «3BYKOBaf

nammas, Jlamny mnonu-
KJAIOUHTE CO CTOPOHBI
roJIOBOK TPOMKOTOBO-
pHTEaRA

TMooyepenHo 3aKopa-
YHBaTh TOJOBKH TPOM-
KorosopuTenef

MpoBepHTh, OTKPHITO
N OTBEPCTHE B KPBILI-
Keé YCHIHTensd, mpony-
cKalouee ceeT Ha do-
TO3JEKTPOHHLIA YMHO-
HHTENb

Heucnpasublii
uaHr  3aMeHHUTh
HITH HCNPaBHTh,
noaMaTh KOHTAKTEI

3aMenuTh Npeao-
XpaHHTENb

3aMeHHTL HeHC-
npaBHyld JaMmy

HAH
maanr

3aMeHnTh
HCMPABHTL

HewenpasHyo ro-
NOBKY OCTABHTb 3a-
KopodeHHOR no
OKOHYAHHA  ceaH-
ca, MpH 3TOM ce-
ayer oba3laTedbHO
pafoTaTs NpH NO-
HHMKEHHOM MOIIHO-
cTH

Ecau mnocne 3a-
MeHBl NPELOXpaHH-
Tens BHOBb Nepe-
ropaer, 3HAYHT B
yCHIHTENEe HMeeT
MecTo  HeHcnpas-
HOCTb, KOTOPYIO HE-
oGXoaMMo  yeTpa-
HHTH B peMOHTHOR
macTepckoft

Apapufiunifi  pe-
xum, He pexomen-
nyerca AnA  AAH-
TenbHOH 3Kenaya-
TAUMH



TMouumeHHe MOLILL-
HOCTH KOMILIEKTA

Mukpodonubiil
spdexkt (3son B
rpOMKOroBopHTese)

Het aByka, no-
CTYMaKIero ¢ Ko-
NOOKH  3BYKOCHH-
MaTeqs

CHALHBIH dou
npu BKJIOYCHHH
ABYKOCHHMATenq

He ropuT namna
nogceeTkH Mu-15

TMoBwbiLeHHEIE NO-
MEexH

l'!pu Gosiee CAOMKHLIX HEHCHNpPaBHOCTAX CAeAyeT Dﬁp'dl.l.l,'dl'hcﬂ B PCMOHTHYW MAacTEpPCKYHD,

Brixon u3 cTpos
doToanementa

Buixon u3 ctpos
OKOHEYHOH JaMNil

TMouuKeHHe Ha-
npsieHHs  muTa-
HHA aHOAHBIX 1le-
meft H nemefl sK-
PaHHBIX CETOK OKO-
HeYHBIX Jamn

Heucnpasna nep-
Bag gjamna 6K7

O6prIB B cOCIOH-
HHTENLHOM LIHYpe
HJIH HEHCIIPABHOCTh
wrenceasHof BHJ-
KM

HeTr koHvakTa B
raesne

Henpasunbuo
BKJIOYEHAa mTen-
CeNMIEHAA BHIKAa

Brixoa W3 cTpos
MAMIIBI

Haponku Ha
BXOAHYIO LCNb YCH-
auTENA

HotponyTees pykoft
N0 BXOJA YCHAHTens
HAH N0 CETKH JMaMIn
6)K7. Ecau c¢on xopo-
WO CABbIIeH, 3HAYHT
YCHAHTEb HCApaBeH

[MooucpenHo  same-
HATh OKOHEYHLIE JaM-
bl

TpoBepHTL COEMHHN-
TeNBHHIA  IHYP H
IITENCeNbHYI0 BHAKY

Pa3lBHHYTE WITHPh-
KH 1TencensHofl BHj-
KH

TMepekaounTs WTEN-
CeNBLHYIO BHJAKY

[MpoBepHTL HALEHK-
HOCTh MPHCOEIHHEHHSA
MeTanAHYeCKOr0 3Kpa-
Ha K o6uefl Touke sa-
3eMACHHA

BaMCHITE
IACMEHT

thoto-

3aMeHUTh HeHe-
NpaBHyl0 AaMmy

3aMeHHTE  KeHo-
Tpou 5LI4C

3aMeHHTE HeMc-
NpaBHYIO JaMOy

3aMeHHTh WHYpP
HAH BHAKY
3aMeHHTL WIHYP
WM BHJKY

3aMeHHTE JaMmny

Hanemno coenn-
HHTL  MEeTajlaH4e-
cKHif sKpaH ¢ of-
et Touxo#
AEMAEHHS

3a-
I



VIil. YXOI U XPAHEHHE

[lpu noayueHHH KOMMIEKTAa HEOGXOJAHMO MPOM3BECTH DACNAKOBKY H
HapyKHBIH OCMOTP.

HeocToposxHoe oGpallleHHe, CHIbHbIE TOTYKH H YAAPbl MOTYT BBIBECTH
KOMILJIEKT H3 CTPOsL.

EcaH KOMILIEKT He mocTynaer cpasy B paboTy, To OH JOJHKeH Xpa-
HHThLCA B YMAKOBAHHOM BHJe B MOMEIIEHHH MPH TeMneparype OT +5 o
4+35°C H OTHOCHTENbHOH BJIaMHOCTH 10 85%. [lomelleHHe AOMKHO
6LiTb CBOGOJHO OT MAapoB KHCJOT, liejodefi H APYFHX BELLECTB, HCrmape-
HHSI KOTODBIX MOIYT BbI3BaTh KOPPO3HIO. He nmomyckaioTcsi peskue KoJje-
Hanua TemmepaTypsl, Bhi3hiBaiollne oGpasoBaHne pochl Ha MeTalIHie-
CKHX 4acTfX annapaTtypsl

an Tpal{cnopmpoaamm caenyer Ilpe,u,oxpauﬂ'rh KOMIJIEKT OT BO3-
neficTBHA BJArH M Pe3KHx KosjeGaHuil TeMmmepaTypel.

Bce wactu caeiyerT cojepaTb B UHCTOTE.



MEPEYEHb 3JIEMEHTOB K NPHHLUMMNHAJIBHON CXEME YCHJIHTEJNS 90¥-2 (pue. 2)

Hpusomenue

* IMoaGupaercs NpH peryaHpoBKe,

O6o3Ha- TOCT, TV, uopmans, OcHOBHBIE
ueHHe HepTemK HanMcHosanne M T IaHHBIE,
HOMMHAN
Tp! 10-43.14.550 TpancthopmaTop cHAoBOR -
(Tp 223-202 moan. 2)
Tp2 10-43.14.551 TpancthopmaTop BHEIXOAHON —_
(Tp 579-497)
pif:d4 10-43.15.096 Hpoccens duabTpa —
(Ilp 46-205)
Ap2 10-43.15.097 Hpoccens ceieHoBoro BLITPAMHTENS -
(Op 48-204 mon. 3) -
a OTY 0X0.321.010TY Bunpamuteas cenenossifi 407 MEA2 18 &
R1 I'OCT 6562—53 Conpotuenenue BC-0,25-1-220K+209% 220 Ko
R2, 27 roOCT 6562—53 Conpotusaenie BC-0.5-1-2.2M £20% 2,2 Mow
R3 rocCT 7113—54 Conpotusaenne MJIT-2-10Mom=+10% 10 Mom
R4, 5* TOCT 6562—53 Conporuenenne BC-0,25-1-100k=+10% 100 xom
R6 TOCT 6562—53 Conportupneuue BC-0,5-1-2,2M +=10% 2,2 Mom
R7 rOCT 6562—53 Conporusnenne BC-0,25-1-220x+10% 220 Kom
RS, 13, 14 rOCT 6562—53 Conporusaenue BC-0,25-1-3,9x+10% 3,9 kom
Ro* 10-48.10.307 ConpoTHEAEHHE MepeMeHHOE 1 Mo
Ri0 roCT 6562—53 Conportusacuue BC-1-1-2,2M£10%, 2,2 Mowm
R11 ToCT 6562—53 Conpotusaenne BC-0,5-1-560x+10% 560 xom
Ri2 10-48.10.307 ConpoTHRAGHHE NepeMeHHOe 1 Mowm
R15, 16 rFOCT 6562—53 Conpotueaedne BC-0,5-1-330k+10% 330 Kom
RI7 IFOCT 6562—53 Conporturacune BC-0,25-1.330k +10% 330 Kom
Ri18* roCT 6562—53 Conporuanenne BC-0,25-1-16k£5% 16 wom
" RI9* r'OCT 6562—53 Conpoturaenne BC-0,25-1-330k 5% 330 xom
R20, 21, 23 IoCT 6562—53 Conpotuencuue BC-0,25-1-3,9x£20% 3.9 Kom
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Mpodoancenue

OGoana- roCT, TY, nopMmalisb, OcHOBHBI
YeHHE yepTexR HauMeHnopaHHe H THN naHHble,
HOMHHAM
R22 rocT 6513—62 ~ Conpotusjenne M3-15-150om£10% 150 om
R24, 25 IoCT 6562—53 ConpoTHeICHHE BC-0,25-1-47k £20% 47 KOM
R26 rOCT 6562—53 Conpotueaesne BC-0,25-1-100k£20% 100 koM
R28* IoCT 6562—53 ConpoTHBAeHHE BC-0,25-1- 1005 £20% 100 KoM
R29* ['OCT 6562—53 ConpoTHBJIEHHE BC-0,25-1-68k£20% 68 KoM
R3O * HD-78.05.001 ColnpoTHBACHNIE MPOROJAOYHOE NOCTOAHHDE 1 om .
R31 roOCT 6562—53 ConpoTHBACHHE BC-0,25-1-1K£20% 1 KoM
R32 rOCT 5574—60 Conporusaenne CI1-1-0C-3-20- 3,3 Mowm
rp. 1VA-2e7-3,3M
R33 'oCT 6562—53 ConpoTHejJedue BC-0,5-1-2,4M £ 20% 2.4 Mom
R34 rocT 6562—53 Conpotupacuue BC-1-1-68x20% GB om
Ci rocCT 6119—54 Konpencatop KCO-5-500-A-1000-111 1000 ng
G2 rocCT 6118—59 Konacrcatop KBI-M;-400-0,25£20% 0,25 mKd
C3, 4,6 rocT 6118—59 Konpgencatop KBI-M-400-0,1£20% 0,1 MK
c5 9 I'oCT 5561—54 Kongencatop K3-1a-20-20M 20 mugh
c7 roCT 6119—54 KoHacHcatop KCO-5-500-A-5100-111 5100 ng
car rOCT 7159—61 Konaencatop KT-2a-M700-120+£10%-3 120 ngh
ci0, 11 roCT 6118—59 Kouaencatop KBI-Mg-400-0,1£20% 0,1 mrgd
cl2 rOCT 7159—61 Konnencatop KT-2a-M47-20£10%-3 20 ngh
C13 FOCT 5561—54 Koupencatop K2-1a-50-20M 20 mrdh
cl4 [OCT 6118—59 Konsencatop KBT-Ma-400-0,2520% 0,25 MK
15 rocT 7112—54 Koupencatop MBITI-1-400-4-111 4 mrd
Ccle, 17 TOCT 6118—59 Kounencatop KBI-MH-600-2x0,5£20% 2%0,5 MK
Ci8 rocT 711254 Konpencatop MBITI-1-200-A-1-111 1 mig
19, 22 rOCT 5561—54 Koupexcatop K3-la-12-500M 500 mrgh
Cc20, 21 'OCT 7159—61 KouneHcatop KT-2a-M1300-160+10%-3 160 ngh
C23 roCT 6118—59 Kouncncatop KBT-H-400-0,05+20% 0,05 skeh




J1 r'OCT 8365—57 Jamna 63K7 —
J2 CJ13.301.015TY Jlamma 6H9C —-_
J13, J14 rocCT 8376—57 Jlamna 6I13C R
JA5 T'OCT 8079—56 Jlamna 5L14C —
J6 C¥0.337.015TY Jlamna neonosans MH-3 Hanpsamxenue
3aMHCAHHSA
47-65 &
JA7 TY-1-3-108 Jlamna nakanupanua Mu-15 63 8; 0,28 a
JI8 ** C¥3.350.009TY ®orosaeKTpoHHbI yMHOKHTEAb POY-2 o- e
HOKaCKaHBbli
fIp rOCT 5010—53 Ipenoxpanntens [1K-45-3 3 a
iy, 2 10-48.42.639 y Illtencens, ykpenasemsift Ha 3 rHesna i
s, 4 10-48.42.638 Konojka wrencesabHas Ha 2 rHesna -~
hrs 10-48.42.638 Kosopka wrencenbHaa Ha 2 ruesia ==
e 10-28.84.351 PoseTka wTencenbHas Ha 2 IWTHIpbKA =
w7 10-48.42.638 Konogka wTencennHas Ha 2 rHesja v
s 10-48.42.616 Koaojika wTenceasHas Ha 2 rhesna e
r 10-78.11.039 Iuespo «seman» =
10-48.46.448 Manens et
Mpumewanus: |. Ykasaiusie B fepedde AOOYCKH Ha KOHACHCATOPBI M CONPOTHBJAGHHS x?ﬁ%
ABASAIOTCH OpejeabHuiMi, PazpeluaeTest MpHMCHEHHE 3THX JKe 3JEMCHTOB ¢ ponyckom ==10%.
2, JlonyckaeTca NpiiMeHeHMe CONPOTHBJEHNT W KOHJEHCATOPOB APYrux THIOB, YAOBACTBOPAIOUINX

TEM e HAH NOBLILIEHHBIM TDCGOBBHHHM.

* [MopGupaeTcs NpH peryjHpoBKe.
ES ** [IpeanpHaTHEM HE MOCTaBJAAETCH.



HAMOTOUYHBLIE JAHHBIE TPAHC®OPMATOPOB H JIPOCCEJIERA
Tpancdopmatop cuaosoii 10-43.14.550 (Tp 223-202 mon. 2)

O6MoT- Konuuectro Mapka H auamerp | Cnoco6 HKeaeso
A Buipoasl TpaHchop
Ka BHTKOR NpoBOJOKH HAMOTKH MaTOpHe

! 1—2 240 I3J1 0,74 E.

11 12—13—14 2:¢890 r3J1 0,23 = g

I 10—11 12 Maga 0,93—1,08 L‘I:}§

Y0108 B2

v 6—7—8—9 7+6+2 T3J1 1,0—1,08 Bilonol % &

Le

v 4—5 23 | T30 0,74 =g
VI 3 Oxono 70 I3J1 0,41 =

Tpanchopmarop Beixoanoii H0-43.14.551 (Tp 579-497)
i 3 N : Henezo

O6moT B a0 Koanyectso Aapka M IHAMETp Cnoco6 SR
Ka BHTKOB NpoBOJIOKH HAMOTKH MaTOpHOE
Ia 1—2 400 nan 0,23 E =
Ia 3—4 400 I13J1 0,23 Sz
Iz 9—10 400 r13J1 0,23 . “ L2

1—12—13— | 160+25+25+25-165 TI9J1 0,23 oy b

—14—15—16 gz

T 5—6—7—8 3+115 aJ 0,69 ==
+87 aJ1 0,23 !




Hpoccens duastpa H0-43.15.096 (ILp 46-205)

Konuuectso sutkos — 2300.

Mapka u auamerp nposoaoku — [13J1 0,25.
Cnoco6 HAMOTKH — pAnoBoil,

JKeneao Tpancdopmatoproe — 1HI26%26—1 0,5C.
3asop — npoknanka + 0,2 mm.

Hpoccens ceaenosoro BeinpsmuTens 10-43.15.097 (Ip 48-204 mox. 3)

- % : JKeneso
O6umoT Banonn Konuuectro Mapka u nuametp Cnoco6 Tpancdop-
Ka BHTKOB MPOBOJAOKH HAMOTKH MaTopHOe
B2
A ! 0 S
1—2 560 3J1 0,49 Bl i §§
i 3—4—5—6 10+4+2+2 1371 0,49 da-
X o
St
828
o
Ll




COOEP)XAHHUE

[ HasnaueHne -V i taie e i ol
1. OcHOBHEIE NaHHLIE .
II1. Cxema ycuauTenn
Iv. KOHCprKIJ.HH ;
. ¥Yeunutens 90Y-2
2. Tpomkorosoputens 25A-13 .
3. Kommaekt rpomkorosoputeneii 25A-17
V. [lpaBuna sxenayarauuu
V1. BoamoKHbie HEHCIIPABHOCTH H HX YCTpaHeHHe
VII. ¥xoxn u xpaHeHHe .

[Mpunoxenne. Ilepedenp 5J1eMEHTOB K npnuuﬂnnanb-
HOH cxeme ycuauteaa 90¥-2 . AN 53 S
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22
24
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28

31
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Tun. JIOMO, 3ax. Ne 5115, 6/1-67 r.



1-fi BapHaHT KOMIJIEKTAUHH

Onuch BJIOXKEHHH B YeMOJaH YCHJAHTENS
komnaekta KYYII-56

Ne

E Haumenosauue Kou.

—

Veuaurtens 90¥-2 ¢ paGounm kommiex-
TOM Jlamim

IITeips 3a3emMaenua 20¥-1
Hemopan 2K-167 moxn. 5
‘-Iex'cm., 2)K-168 mon. 2
Onucanue kommiekra KYVII-56
Arrectat komnaekta KYVII-56
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