ISSN 0130-0830

B nomouwb
PAOVNONIOBUTESIO

B binyck6 9



),
"B)) NOMOLWb
PAANONIOBUTENIO

blI'IYCK 69

TENEBUAEHHE

ABTOMATHYECKHM BbLIKJIIOYATEJIb TEJIEBU30PA
A. Kapsarun

[Ty6ukoBaBLIMecs paHee cXeMbl aBTOMaTHYECKHX Bbl-
Kmiouatesneir Ttenesuzopos (ABT) wumeror psin ompenesieH-
HBIX JTOCTOHHCTB H HemocTaTKoB. OIHH HEOOXONUMO BKJIO-
yaTh TOJbKO MocJje nporpeBa rteseBusopa (TB), apyrue B
BBIK/IIOUEHHOM COCTOSIHUH NMOTPebJ/ISIIOT 3/1eKTpOo3Hepruio. Ta-
KHe YCTpO#CTBA, Kak INPaBHJO, HMEIOT B CBOEM COCTaBe
JNOCTATOYHO FPOMO3JKHE 3JEKTPOJUTHUECKHE KOHIEHCATOPHI,
obecrneunBalilie 3aJepXKKy OTKJIIOUEHHS TeJeBH30pa MpAd
nepeKJ/IOUEeHHH NPOrpaMM.

Huxe paccMaTpuBaeTcs NpHHUMNKAAbHASA cXeMa (puc. 1)
aBTOMAaTHYECKOro BBIKJIOUAaTeJNsl, KOTOPBHIA JIMIUIEH yKa3aH-
HBIX HEJLOCTaTKOB.

OrcyTcTBHE TpPOMO3JAKMX H AeQHUIMTHBIX JeTajsel 1e-
JlaeT yCTPOHUCTBO KOMMNAKTHHIM H JIETKO NMOBTOPSEMBIM.

TTousiTHO HeXeJlaHWe MHOTHX pajuoJwobuTeNell ycTaHas-
JHBAThb B TEJEBU30pP [OHOJHUTEJNbHBIH KOMMYTalLHOHHBIH
sJeMenT — KHonky. Ho B naHHOM cayyae 3TO ompaBaaHo.
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JlonosuuTenbHass KHONKA eCTb 3JEMEHT YIpaBJeHUs BHOBb
BBOAMMOrO BBIKJIOYaTeJas-aBTOMAaTa, KOTOPBI NO3BOJsIET
a160 3aaedCTBOBATb YKAa3aHHbLIA BBIKJAOYaTeNb, JUOO HC-
KJIOUHTb ero M3 UenH. B mocjeaneM ciayuyae TeseBH3OP
3KCNJyaTHpyeTca mo-ctapoMmy, npudeM 6jok ABT He me-
ulaeT ero HopMmaJbHOH pabore. 3a gBa roga pabGoOTHl Bbl-
KawouaTeasi B TeaeBH3ope «PyO6un-205» oTKasos He G6bLJO.
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Puc. 1. Tpuanunuansuas cxema ABT

YuuTbiBas, 4TO BO BCeX YHH(DHUHUPOBAHHBIX TeJeBH30pax
HMeIOTCSl pe3epBHble MecTa JJI YCTAaHOBKH DeryJisiTOpOB,
TPYAHOCTH C YCTAHOBKOH JONOJIHUTEJIbHOH KOMMYTaUHH He-
3HaYHTEJbHBL.

OcuoBHblM 3semeHToM ABT sBasietcss pese BpemeHnu
(PB) na noseBom tpansuctope V3 (cm. puc. 1). YuutbiBas,
4TO T0JIeBble TPAH3UCTOPBl HMEIOT BbICOKOE BXOIHOE COMpO-
THBJIEHHE, MOXKHO co3naTth PB ¢ nocratouHo 6oJbmoi BBI-
AepAKOll BpeMeHH NMpH MaJbiXx rabapurax. B onucbiBaemoi
cXeMe €MKOCTb BpeMs3ajawoulero KoHaeHcatopa C/ paBHa
0,5 vk®. B mepBbIli MOMEHT mocJie BKJIIOYEHHS TeJleBH30pa
cpabatbiBaeT nuddepernunasbHoe pesne K8, KpaTkoBpeMeH-
HO 3aMbikasn KoHTakThl K8./. Konmencarop CI 3apsikaercs
10 HanpsXKeHHs

Uci = U — Uy,

rne Uc) — Hanpsixkenue Ha Kongencartope Cl,
Un — uanpsikenue Ha KoHaencatope C3,
Uv: — nanenne HanpsiXKeHHsi Ha puome V2.
Tpanaucrop V3 sanmpaetcs, 3anupaer Tpausucrop V5§
u obecrounBaer peje KI. Koupencartop CI HaunHaer pas-
psXKaThCsl yepe3 BbICOKOe OGpaTHOe CONMPOTHBJIEHHE AHONA
V4. Tlo mMepe pa3psana xonaeHcatopa Cl TeneBusop mporpe-
BaeTcad u ¢ ApoOHOro metekropa (Ha cxeMe puc. 1 o6Benen
NYHKTHPOM) NPHXOAMT CHrHAJ 4epe3 auon VI. DToT curHan
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noanep:kuBaer Ha KouugeHcatope CI HanpsiXKeHHe ompene-
JICHHOW BEJIHYHHbl M YNEPXKHBAeT TeJEeBH30D BO BKJIIOUEH-
HOM cocTOsiHHM. EcaM cUrHAJ 1Mo KaKoH-1M60 NpHUHHE He
IPUXOJHUT, TO mocje paspsina Koupaencatopa CI no nanps-
JKeHHsl, MeHbLIero HampsiKeHHs OTCeuKH TpaH3ucropa V3,
3TOT TPAaH3UCTOP OTKPOETCs W OTKpoeT Tpansucrop V5, pene
KI cpa6oTaer W BbI30BET OTKJ/IOUYeHHe TeseBH3opa. AHauo-
THYHBIM 06pa3oM paboTaeT cXxeMa N0 OKOHUYAHMHU TeJenepe-
nauy. Bpems BblaepKKH B 3TOM caydae coctaBasier 15—40 c,
B 3aBHCHMOCTH OT TOro, KakKOH BeJHMUYHHbl CHTHAJ MOCTyNaJl
¢ npoBHOro gerekTopa, T. €. KaK OblJ HAaCTPOEH TeJeBH30p.
Beuay OblcTporo 3apsina KouuaeHcatopa CI TeneBH30D
BKJIIOYAETCsl KpaTKOBPEMEHHBIM HaKaTHeM KHONKM S/ aBTo-
MaTHUECKOTO BBIKJIIOUATEJISI.

[tpn yka3zaHHBIX Ha CXeMe HOMMHaJax OblJAH CHATHI Xa-
PaKTEePHCTHKH BbiAep:Kek BpemeHn PB B 3aBucumoctn oT
BEJHYHHBl BXOLHOTO HANpsKeHH:

Usx, B | 27 3,0 3,5 4,0 ’ 45 5,0

3

T, c 14 24 50 75 ’ 101 126

[Ipu noakmiouennu 6soka ABT kK apob6bHOMY AeTekTOpy
racsiuiue pe3uctopbl He Tpebylorcs, Tak Kak PB umeer
BXOIAHOe compoTuBieHne He MeHee 5,0 MOM H He OKa3biBaeT
BJMSIHHA Ha paGoTy 3ByKOBOTO KaHaJja TeseBu3opa. [lanHblil
aBTOMAaTHUYECKHH BBIKJIOUATeJNb MOXeT ObITh NpHMeHeH Ge3
JA0pab0oTOK ¥ u3MeHeHHil Ass TeseBudopoB YJIIIT-61-11-11,
VJIT-59-11-3, ¥YJIT-61-11-3, YJIT-61-11-4. I1pumeHsTs 3TO
YyCTPOHUCTBO IJs1 APYTMX THIIOB Te/JeBH30POB MOXHO C yde-
TOM WX NPHHIMIUAJBHOH CXEMBbl H KOHCTPYKUMH. B manHnO#
ny6GJaMKaLUUHd HCIOJb30BaHbl 0603HAUYeHHS! NPHHIHNHAJBHOH
cxeMbl Teneusopa YJIT-61-11 («Py6un-205»). [lpuuem B
J060M cJyuae B MOMEHT BKJ/IOYEHHs TeJeBH30Da BBIKJIO-
yareabp BK501 (puc. 2) ponxkeH ObITb BKJIOUYEH.

YerpoiictBo paboraer ciaefyiomEM 0O6pasoM.

[locae maxatus KHonku S/ Hanpsxenue 6,3 B ¢ nHa-
Ka/sbHOM OOMOTKH TpaHchOpMaTopa MOCTYNUT 4Yepe3 KOH-
TakThl 6 ¥ 8 mepexonHoro Kabenst K[13’a Ha cxeMmy ynBoe-
HUS HanpsikKeHHs, cobpaHHylo Ha auonax V6 u V7 u xon-
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Puc. 2. TlpunuunuanbHas

L2 fa” BK 501 cxeMma epexofHOre
'Lfg yCTpoiicTBa

Novb At W ow

A
/
X

nencatopax C2, C3. Ilo noctuxeHun HanpsiKeHus cpabaThl-
BaHus pese K2 cBoumu KoHTaktamu K2.I nomaer Hanpsixe-
une Ha pene K8, KY9. Tok 3apsma kougencatopa C5
BBI3BIBAET KpDaTKOBPeMeHHOe cpabaThiBaHue pene K8, ko-
TOpoe uepe3 KoOHTakKThl K&8.I 3apsixkaer kougeucatop Cl.
Pene KI o6ecrounBaercs. Uepes HOpMaJbHO 3aMKHyThie
KOHTaKThl KI.I cpa6GarteiBaer peae K9 u konraktamu K9.I
BKaouaet pese K5, K6. Konraktel pesne K5.1 u K6.1 Bk.io-
4eHbl NapaJlJeJbHO KOHTaKTaM KHonku S/ W mocne uX 3a-
MblKaHHA KHONKy S1 MoxHO otmyctuTh. TeseBuzop mepe-
XOAHT Ha paboTy ¢ aBTOMATHYECKUM BBIK/IIOUATEJNEM.

ITo oxonuanunu pa6otsl Tenenentpa (TLL) uepes 15—40 ¢
cpaboraer pene KI u cBoumu KoHTaktamu KI.l pasopser
uenp peje K9. Pene K9 (kontaktel K9.I) obectount pese
K5, K6. Kontaktbl K5.1 u K6.] pa3oMKHYTCSl U OTKJOYaT
TEJIEBU30D.

[Tpy HeoOGXOAMMOCTH BBIKJIIOYHTH TeJNeBU30p [0 OKOHYa-
Husi pa6orbl TLl noCTaTOUHO HEHANOJr0 BHIKJIIOYUTH €ro
3aBOACKHM BbIKJIouateseM cetH (BK50I, cm. puc. 2) uan
NepeKII0UnTh Ha JI060H Hepaborawouwmit kKanana. C myJabra
AUCTAHIIMOHHOTO YIpaBJIeHHSI [OCTaTOYHO yOpaTb TIpoOM-
KOCTb, 4yT06bl TB BHIKIIOUHJCS oT ABT.

Hacrtpoiika. [locne mpoBepkn NpaBUJBHOCTH MOH-
Ta)ka HeoOXONUMO NPOBEPHUTb COOTBETCTBHE PeaJsbHOTO Bpe-
MeHM NporpeBa TeJeBH30pa M BpeMeHH, 3axaBaeMmoro PB.
Ecan no Bpemenn TB rpeercs mosbiue, uem paer PB, To
MOXKHO YBEJHUYUTb €MKOCThb KoHaeHcaTtopa CI, HO He GOJb-
mwe, ueM g0 1 MK®, nau nmomo6path auom V4 ¢ 66sbIuM
o6paTHBIM CONPOTHBJIECHHEM.

3areM HeOOXOLHMO NPOBEPHUTD H, €CJH HAN0, HOACTPOUTD
PB no MHHHMaJ/JbHOMY BXOLHOMY HalpsXKeHHIO, DU KOTO-
pom pene KI ornyckaer. Ina atoro konraktel KI1.1 uckmo-
UHTb W3 CXeMbl H BKJIOUMTb Ha KOHTpoJb. C nenurens Ha-
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npsikenusi conportusieHueM 10—15 kOM HyXHO moaats
HanpsixkeHue Ha Bxon PB uepes nuoael VI uam V2, ornass
onuH KoHen koHpeHcatopa Cl. [1naBHO yBesauuHBas Hampsi-
’KeHHe Ha Bxole PB, mo6uThcs 3aMbIKaHHS KOHTAaKTOB pe-
ae K1

Benuunna nanpsixeHnus Ha Bxole PB B MoMeHT 3ambika-
HHUS 1OJKHA ObiTh B mpenenax 2,8—3,5 B, Tak kak ¢ apo6-
HOTO JeTeKTOpa OTHOCHTEeNbHO Kopmyca Gosee + 4,0 B He
nocTymnaer.

[Ipn 66sbmuX Hanpsi:KeHHAX HeOOGXOLHMMO YMEHbLIHTDb
conpoTuB/JeHHe pe3ucropa R3. MuUHHMajbHOe BXOJNHOe Ha-
npsikesne PB Moxer 6biTh B MeHblie 2,8 B, HO He MeHbllle
1 B, Tak kak wymbl gpo6Horo nerektopa pocturatot 0,7 B
M TNIpH CHHXKEHHMH MHHUMAaJIbHOrO BXOJZHOTO HAaMNpSIKEHHs
PB no 1| B aBromat HenamexHo oranuyaer pabory TLI ot
wymoB. [Ilocae 3toro BoccTaHoBHTH KoHAeHcaTop CIf
B CXeMe.

Pene KI caepyer mopa6orath. Ilocie cHATHA KpBIILKH
BO3BPaTHYIO NpPYKHHY MOJHOCTbIO OTOTHYTb. KOHTaKTH Ino-
IOTHYTb TakK, 4To6bl 3a30p SIKOpSi GblJ MHUHHMAJbHBIM, a
KOHTaKThl Pa3MblKaJHCh NPH CHJIe TOKa 1—2 MA u 3aMbl-
KaJuch mpu cuie Toka 5—10 MA uyepe3 o6MoTky. 3aTem
pene akkypaTHo coGupator. ¥ pese K5 u K6 HOpMasbHO
3aMKHYTble KOHTaKThl YAaJ/SI0TCS.

B cxeme aBTOMAaTHYECKOTrO BHIKJIOYATeNs] MPUMEHEHH
caenyouie aerasnu: peae P2C-15, macnmopr PC4.591.004
(K2, K3, K4, K7, K8, K9); PCM-2, nacnopt P®4.500.034
(K5, K6) u P2C-49, nacnopt PCU.569.423 (KI).

Tpausucrop V5 ¢ kosdp¢uuHeHTOM nepenayd mo TOKY
= 50 — m060# u3 cepun MII39—MII42. )KenatenbHo mo-
no6paTh €ro ¢ MUHUMAaJbHBIM 06paTHBIM TOKOM KOJIJIEKTOpA.
B kauectBe nuonos VI, V2, V4 nopoilayTt mo6ble MaaoMOILL-
Hble KpeMHHeBble. duonnl V6, V7 mosxkubel O6bITH paccydTa-
Hbl Ha CHJIy TOKa He MeHee 100 MA.

Pesuctopsl — OMJIT-0,125. Kounpencatrop CI/ — MBM
Ha 160 B, koumencatopsl C2 — C4 — 3/1eKTPOJNIHTHYECKHE,
J1060r0 THIA.

K TesneBH30py BHIKJIOUATENb-aBTOMAT MONCOEIUHSET-
ca ¢ nomowbio Kabens-scraBku KIl13'a — KI13'6 B pas-
pPbIB OLHOMMEHHOrO pa3beMa TeJeBH30pa H OLHOWITHIPHKO-
Boro pasbema XI. Takass KOHCTPYKIHS TNO3BOJISIET JIETKO
CHHMaTp M ycTaHaBjuBaTh 60K ABT ana ero ycosepuieH-
CTBOBaHUH H N0pa6OTOK.



B kauecTBe pa3bemMa X/ HCIOJb30BaHA mapa LITHIPb —
FHe3Z0 OT NpOMblULIeHHOro pasdbeMa. Kabenb-BcTaBKa
KI13’a — KI13’6 cocTOUT H3 OKTaJbHOH NaHeJbKH H OKTaJlb-
HOH BHJIKH, B35TOH OT paxuojamnbl. OHH XKeCcTKO cKper.ie-
Hbl MeJHbIM NIPOBOJOM JHaMeTpoM | MM M mponasiHbl, NpH-
4eM MeJHBI mnposoja H3oaupyercs. Ilocne npoBepku mnpa-
BHJIbHOCTH MOHTAaXa KeJaTesNbHO Kabesb-BCTAaBKY 3aJ/IHTb
KOMIIaYHAOM.

Pene Bpemenn pasMellleHO Ha NeyaTHOH nJaTe pa3Me-
poM 50 X 65 MM, a Bce ocCTajbHble 3JIEeMEHTHl — Ha JIBYX
nnarax pasmepoMm 65 X 120 MM, MoHTax HaBecHo#. [Iposon
oT pa3bema X/ 10 mjaaThl peje BpeMeHH HeOOJIbIIOH HJIHHbBI
H B 3KpaHe He Hyxpaercsi. Biok ABT cBoGomno ycrauas-
JHBaercsi B Kopnyce TeseBusopa. Haa mnuranus ABT nua
BOCBMYIO HOXKy pasbema KII13’a Heo6xomuMo monatb Ha-
npsKeHHe ¢ HaKajabHOH o6MOTKH 6,3 B.



3BYKOBOCNPOHU3BEJEHHE

NPEABAPHTEJIbHbIH CTEPEOYCHJIUTEJb

B. PonueHkoB

Ycuauteap NpeaHa3HaueH AJIs COBMeCTHOH paGoOTHI ¢ BbI-
COKOKaYeCTBEHHbIM cTepeo(OHHUYECKHM YCHJHTENeM MOIIHO-
cti (cM., nanpumep, c6opuuk BPJI Ne 63, ctp. 44) u umeer
clelyiolilie napaMeTphl:

UyBCTBUTEIBHOCTD CO BXoaa, MB:
MarHUTHOTO 3BYKOCHHMATe-

B 2 . el
margutogona . . . . . 500
TIOHepa . . e . . 422270
BxoxHoe conmpoTHB/IeHHe NO BceM BXOJaM, KOM I 74
BoixonHoe compotuBienue, OM, He Goaee . . . . . 10
BrixoaHoe HampsiKeHHe Ha Harpy3ke 600 Om, B . . 1,0
Pa6ounit nHanasoH YacToT IpH Hepaaﬂomepﬂocm
1 a6, T . ... .. 15—80 000
Ilpemesnbt miaBHOM perynnpoaxn TeM6pa Ha wacToTax
50; 200; 800 u; 3,2; 12, 8 kTu, nb . . . . . . . +12
Hpene.nu PEeryJHpPOBKH crepeoﬁanaﬂca, B . ... .or+45mx0—I1
Koadduuuenr rapmonnk, %, He Gonee . . . . . . 0,1
YpoBeHb WIyMOB Ha BhiIXoAe, ABb . . . . . —70
IlepexonHoe 3aTyxaHHe MeXHy KaHajlamu B padolleM
JAuanasoHe uactoT, AD, He xyxe . . . . . ... . —60
Hanpsixenne nurauns, B . .24
Cuna noTpe6.isieMOro TOKa, MA (11.11;1 ozworo KaHaJla)

He6o.nee...............

IlpenBapuTe/qbHBIH YCHAHTENb COCTOHT H3 CJEAYIOLIHX
(yHKIHOHAJbHBIX Y3JI0B: YCHUJHTENSI-KOpPEKTOpa AJasi pabo-
THl ¢ MAaTHHTHBIM 3BYKOCHHMaTeJseM; SMHTTEPHOr0 MOBTODH-
TeJist, K KOTOPOMY NOJABOAHTCS CHTHAJ C JHHEHHOTO BHIXOJA
MarHuTopoHa; G6JIOKa KOMMYTAIMH; MSITHIIOJOCHOTO pery-
JgTopa TeM6pa M BBHIXOJLHOTO YCHJHUTEJs C PEryasiTOpOM CTe-
peobanaHca.

Ycunurenb-KoppekTop — TpexKackaaubii (puc. 1). Has
JocTHxXKeHus1 6oJiee BhIcOKOro ycuieHHs1 (6e3 OOC) kacka-
Ibl ycunuTens BKJiodeHsl mo cxeme 03, OK, O3. Takoe
NOCTpOeHHe (B OTJHYHE OT TPaAHIMOHHBIX «ABoek» O3, O3
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nan «tpoek» 03, 03, OK) nospoasier mosyuuth 60JblLOE
CONMpOTHBJEHHe HAarpyskH B NepBOM KacKajie H, CJel0Ba-
TeJbHO, peanu3oBaTh 6osblioe ycHJeHHe. Takas «Tpoiikas
nMeer Kospduuuent ycmaenuss 50000, B To BpeMsi Kak
O6bIuHBIE «ABOHKH» H «Tpoiiku» — Bcero 2000—10 000. Ipu-
MeHeHune Gojiee Tay6Gokod ob6paTHOM CBfA3M 6/1aroNpHATHO
CKa3biBaeTCsl Ha CHHXKEHHH KO3 (dHIHeHTa rapMOHHK H BHI-
XOIHOTO CONPOTHBJIEHHS], @ TaKKe Ha TOYHOCTH peasH3alvu
AUYX xoppekuuu, oco6eHHo B objactu HusmHX yacrtor. [lo-
CTOsIHHbIE BpeMeHHM LenH Koppekuwuu coorBerctByloT [OCT
7893—72 u pasun 3180 Mkc (RSC3); 318 mkc (R10C3);
75 wMkc (R10C5). KospduuueHT ycHIeHHs B pexume
«Maen. 38yxocHumareav» omnpenensieTcss OTHOIUIEHHEM CO-
NPOTUBJIEHUS] KOPPEKTHPYIOLIEro ABYXNOJNIOCHHKA K CYM-
MapHOMY COTPOTHBJ/IEHHIO pe3ucTopoB R4 u R5 maioc 1. Ilpn
CONPOTHBJIEHHH DE3HCTOpPa B LEMH SMUTTEPa TPaH3HCTOpA
V1, paBuoM 470 OmM, kKospduIMeHT ycHIeHHS HAa 4acToTe
1000 'y cocraBut 125.

YTo6bl NMOJYyYHTh BHICOKOE COOTHOLIEHHE CHTHAJ/UIyM Ha
BHIXOle Koppekropa, TpaHsauctopel VI u V2 paGoraior c
MasabiM TokoM Kossektopa (0,1 u 0,3 MA cooTBeTcTBEHHO),
NO3BOJSIOIIMM [OCTHYb MHHHMyMa LIYMOB INpH 3aJaHHOM
BHYTPeHHEM CONPOTHBJIEHHH TeHepaTopa — TOJIOBKH 3BYKO-
CHHMATeJI .

Koppekrop nonyckaer neperpysky mo sxony 20 ab. Ilpu
3TOM KO3(hduunHeHT rapMoHHK ocraetcs MeHee 0,1%. Becsh-
Ma MaJjioe BhIXogHoe (okoJso 100 OM) compoTuBaeHHe, NOJY-
YyeHHOe 6Jiarofaps riy6oKol oTpHuaTe/ bHON 06paTHON CBSI-
3n (OOC), no3BossieT MOAKMIOUMTL K KOPPEKTOPY SKpaHH-
poBaHHBLII Kabesb O6OJbINOH IJUHB Ge3 pHCKA YXYAIIHThb
€ro 4acTOTHYIO XapaKTePHCTHKY Ha BepXHUX wacrorax. [Ipu
JKeJaHHH KOPPEeKTOp MOXKeT OblThb BcTpoeH B DITY.

AaeMentl R2 u C2 npensTCTBYIOT NPOHHKHOBEHHIO B
YCHJIUTE/Ib BBICOKOYACTOTHBIX HaBOLOK.

Pesucropsl R4 B KaHasax MO3BOJIAIOT NPHBECTH BHIXOA-
Hble CHTHAJIbl KOPPeKTOopoB K ypoBHI0 0,5 B npu pasGpoce B
oTJaye roJOBOK 3ByKOCHHMaTesNell U MPH MX CMEHe.

[Ipn 3aMbiKaHHH KOPDPEKTHDYIOLUIEr0 ABYXIOJIOCHHKA
(pexxum «Tronep») B uenb OC BKJIIOUAOTCS pesucTopbl RI16
H R19, a peaucropsl R4 u RS orkaouatorcs. Koppektop,
TakuM 00pa3oM, npeBpallaeTcss B WIHPOKONOJIOCHBIH YCHJIHU-
TeJb C peryJupyeMblM ycuieHueM. [ToacTpoeunble pesncTo-
pel R4 n R16 BrIBeA€eHbI O/, LUIJIHLI.
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Biox komMyTaumu obecrieuMBaeT NOAKJIOYEHHE HCTOU-
BHKOB IIPOTPaMM, a TaKXe CJelylollHe pexXHMbl paboThl
npeNyCUIHTENS:

«Cmepeoy BKJIIoueHl S6 u S7
«Cmepeo pesepos BKJIoueHbl S6, 87 u S4
«Cmepeo nesbvlii BKJIIOUeH S6

«Cmepeo npasviity BKJIIOUeH S7

«Mono» BKJIIOYeHbl S6, S7 u S5
«Mono sesouiiy BKJIIOYeHBl S5 u S6
«Moro npassii» BKJIIOUEHH S5 u S7

B pexxume «MorO» BBIXOABl KOPPEKTOPOB H 3MHTTEPHBIX
nosroputesell V4 obbeauHsiorcs yepe3 pesuctopsl R2S,
R24 Bo n3bexaHHe B3aHMHOrO IIYHTHPOBAHHS MaJblM BbI-
XOZHBIM CONPOTHBJIEHHEM.

s cornacoBaHusi COMPOTHBJIEHUSI PEryJsiTopa TPOMKO-
c¢tH H Huskoro (okoso 600 Om) BXOAHOrO CONPOTHUBJEHHS
peryJasTopa TemM6pa CIYXHT COCTaBHOH 3MHUTTEPHHIH NOBTO-
puTesab Ha TpaHsucropax V5 u V6.

ITstunonocubiii perysasitop temGpa (puc. 2) mosBosser
6osee THOKO ympaBJ/isiTh YaCTOTHOM XapaKTEPHCTHKOH YCH-
JHUTeNs,, 4eM OOBIKHOBEHHBLIH perysnstop TeMmoOpa.

Kackansl ua tpansucropax VI — VIO npeacraBasiior
cO60H aKTUBHBIE IOJIOCOBBIE (DHIALTPH C SKBHBAJEHTHOH I0-
6porHocTbio Q = 1. J[Io6pOTHOCTD M YaCTOTa KBa3HPE3OHaH=
ca onpejesioTcs no GopMynam:

1

1 —_—
Q=+ V R, f =
2 Ry’ ° 2nC, V ]§26R18

Koabduunent ycusenus Ha KBa3HUpPe30HAHCHOH 4acToTe
npuMepHo 12 nb.

C BBIXOZOB NOJIOCOBHIX (PUJIBTPOB CHTHAaJ MOCTynaeT Ha
CYMMHUDYIOIUMH YCHJIHTeNb, COOpaHHBIH Ha TpaH3HUCTOpaX
V11, VI2 u VI3. Bcea cucrema oxsauena OOC uepe3 pe-
3uctopsl R1 — R15, cooTHOLIEeHNe COMPOTUBJ/IEHHH KOTOPBIX
onpepenser ray6uny peryaupoBanusa. Kosdduuuert nepe-
npauu 6s0Ka no Hanpsixkenuio paBeH l. Ilpu xemanuu 6/10K
MOXXHO BBINIOJIHHTb Ha ONEPAUMOHHBIX YCHJHTENSX CepHHU
K140Y 16 uan K140Y[8. Ilpu 3T0M wIyMOBble mapaMeTphl
HECKOJIbKO yXyAamarTcs. BMecTo npuseseHHOro peryJasrtopa
TeM6pa MOXKHO NPHMEHMTb JII06OH ApYroil, HMelIHHA BXOX-
HOe conmpoTuBJeHHe He HHKe 600 OM u KO3 duuHeHT nepe-
navH, paBHbIA 1.
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Puc. 3. TlewaTHasi nyata yCHIHTeNs-KOPPeKTOpa:
@ — DacnoJIoKeHHe 3JEeMeHTOB Ha miaTe (CO CTOPOHBI YCTaHOBKH 3JIes
MEHTOB); 6 — KOH(QHIrypalus neyaTHOro MOHTaxa

BhixonHOH ycumuTeN b ABYXKacKaaHblil (cMm. puc. 1), co-
6pan Ha TpaHsucropax V7 u V8. Ilas Gosee mosHOTO HC-
TOJIb30BAHHMsT YCHJAHTENbHBIX H JIHHAMHYECKHX CBOHCTB B
HEM IPHMEHeHa MOJIOXKHUTEJbHAast o6paTHas CBA3b uepe3 KOH-
npencarop CI6. Kospduuuent ycunennss pasoMkaytoro (6es
OOC) ycuaurens cocraBua 800—1000. I'my6una OOC —
6osee 40 1B, YTO MO3BOJIMJIO MOJYYHTh BeCbMa MaJblil KO-
3¢ QHLHEeHT TrapMOHHK JaxKe IpH paboTe Ha HArpysKy
600 OM (BXOQHOEe CONMPOTHUBJEHHE YCHJIUTENS MOILHOCTH),
yeMy Ccrnoco06CTBOBaJ TaKxkKe BBIOOp OOJBIIOH CHJAB TOKA
KoJslsieKTopa Tpansucropa V8 (10 mA).

12



KoatddbuuneHT ycHIeHHS BHIXONHOTO YCHJHTE/S ONpeje-
JISIeTCS1 OTHOLIEHHEM CYMMAapHOro CONPOTHBJIEHHSI Pe3HCTO-
pos R37 u R40 k conpotusyenuio pesucropa R32. Mamensas
CONpOTHBJIEHHE Pe3HCTOPOB R37 B NpPaBOM H JIeBOM KaHaJaXx
B NMPOTHBONOJIOXKHBIE CTOPOHBI, MOXXHO OCYIIecTBHTb 3 dek-
THBHYIO PeryJHpoBKy ctepeo6ananca. Heob6xonumo orme-
THTb, YTO KaueCTBEHHble MapaMeTpbl MNOJydYeHBH 6s1arogaps
NpHMEHEHHIO TPAH3HCTOPOB ¢ OOJBIIUM 3HAauYeHHEM KO3(-
¢bunueHTa yCHJIeHHS NO TOKY H MaJibIM Ko3(G(HIHEeHTOM
myma.

PerynsaTtop TeM6pa H ycHJIHTeJ b BHINOJHEHH HAa OTAE/b-
HBIX meyaTHbIX Nuatax. Ilnata ycuautens (puc. 3) HMmeer
pasmepnl 130 X 50 MM, a muara peryJastopa TeMm6pa
(puc. 4) — 165 X 65 mM. Bech ycumutens xeaaTeJbHO BHI-
[OJIHHTh B BHJE OTHeJbHOH 3aKOHYEHHOH KOHCTDYKLMH,
pasMelleHHOH B CTaJbHOH KOpoOKe-sKpaHe, Ha CTeHKax
KOTOPOH YCTaHOBJIEHBl OPraHbl yNpaBJIeHHs, BXOAHEE H BbI-
XonHble pasbeMmbl. [Ipu ucmONb30BaHHM SKpaHHPOBAHHBIX
NPOBOJOB He cleayeT 06beAUHSATh B ONHOM dKpaHe CHUTHaJb-
Hble LeNH PasHBIX KaHaJIOB BO M30eXKaHHe eMKOCTHBIX CBS-
3eil. JlaMHA MOHTaXXHBIX NpPOBOAOB HEKPHTHYHA. «3eMJIs-
HOH» NPOBOJ KaXJ0ro KaHaJja NOJI)KeH HATH Pa3iesbHO 10
HCTOYHMKA nuTaHusa. Kopryc 1o/KeH cOeqHHAThCS ¢ OGIIHM
IIPOBOJIOM B OJHOH TOUKE ¥ BXOXHHIX Pa3beMOB.

B xauecTBe mepeMeHHBIX Pe3UCTOPOB 2KeJIATeNbHO TNpH-
MeHuTb peauctopbl CI13-236. Bce mepeMeHHBle pPe3HCTOpH
caBOeHHBle. PeryssaTop rpoMKOCTH [OJIKEH HMeTb Xapak-
TepHCTHKY Tuna «B», ocranbHble — Tuma «A». ITopcrpoeu-
Hble pesuctopel CIT4-1. Konpencatopsl mpumenenst KM,
K50-6, K53-1a. TlocTosiHHBle pe3HCTOPHI PACCUMTAHBL Ha
MOLIHOCTb, paBHyo 0,125 Br.

Konnencartopsr C7 u C8 cocraBieHb H3 ABYX mapal-
JIeJIbHO COeJIUHEHHBIX KOHAeHcaTopoB eMKoctelo 0,01 n
0,047 Mk®.

HomuHanbel 3/1eMeHTOB KOPPEKTHPYIOLIETO ABYXIMOJIOC-
HHKa H 3JIEMEHTOB IOJIOCOBBIX (HJILTPOB peryasitopa TeM0-
pa, a Takxe pesuctopoB R/ — R5 u R1! — RI5 ponxubl
HMeTb Jonyck == 5%.

B ycunuresne wucnosnbsoBaHB mnepekiaouarenn I12-K:
S1 — S8 — c 3aBucumoit ¢ukcanueir, S4 — S7 — ¢ HesaBH-
cumoi. Ilpu sTom nepexaovatenn SI — S8 KosKHBI npou3-
BOJHTb aHAJOTHYHYI0 KOMMYTALHIO H B APYroM KaHaJje, He
[OKa3aHHOM Ha cxeMe.
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Tpansucroprt KT342 moryT 6biTh ¢ 06bIM 6YKBEHHBIM
HHAeKcoM Huu 3ameHennl Ha KT373 u KT3102.

IMTuranne 06OMX KaHAJOB YCHJHUTENsT NOJKHO NPOH3BO-
IHUTHCS OT CTaOH/IM3HPOBAHHOTO HCTOYHHKA NHUTAHHA, HMEIO-
Liero MaJjble NYJbCAlHH H HH3KOe BHIXOJHOe CONpPOTHB-
JIeHHe.

Ilpy HanaxXHBaHHHU YCHIHTEIS B IEPBYIO OUepelb
H3MepSI0T peXHMbl paBoThl KacKaJoB IO NOCTOSIHHOMY TO-
Ky. Heo6xonumo yuecTb, uTo pexxum Tpausucropos V7 u V8
ycranaBauBaetcss cnycts 30—40 ¢ mocse nogaud MUTaHHS.
B cayuae Gosbumiux oTkjoHeHuit (Gosee 10%) mnposepsioT
yTEUKY 3JIeKTPOJHTHUECKHX KOHAEHCATOPOB, BXOJSALIHX B
COOTBETCTBYOWUA Kackaa. Cusna TOKa CTOKa TPaH3HCTOPa
V12 (npm 3aMKHYTBIX 3aTBOPe M HCTOKe) JOJIKHA OHITb
paBHo#i 5,5—6,5 MA. Ecau pexHMBl BceX KacKafoB COOT-
BeTCTBYIOT yKa3aHHBIM Ha cXeMe, TO NPOM3BOASIT NPOBEPKY
N0 NepeMeHHOMY TOKY HJIM IIPH NOJaue peasbHOTO CHUTHaJa.

NPUCTABKA — PEIrVYJIATOP TEMBPA
C. Kpeiigny

OnuceiBaeMasi npuctaBka (puc. 1) nmpenHasHaveHa mJsi
NOBbILIEHHsI KaUyecTBa 3ByYaHHs [JOMAIIHEro pagHOKOMILIEK-
ca, COCTaBJEHHOTO H3 BHINYCKAaeMOH OTeYecTBEHHOH mpo-
MBIIJIEHHOCTBIO 3BYKOBOCNPOH3BOASILefl annapatyphl. B co-
CTaB paJMOKOMILIEKCa BXONSAT OOBLIYHO pPaJHONPHEMHHK-
TIOHep, MarHUTOQOHHAs NMPUCTABKa H 3JIEKTPONPOHUIPHIBAIO-

18



uee yCTpoACTBO, NMOAKJIIOUaEMEe K OOILEMY MOILIHOMY YCH<
JIUTENIO C aKyCTHYeCKMMH cHcTeMaMH. BrimyckaeMhie mpo-
MBILIJIEHHOCTbIO MOILHBIE YCHJHTEJNH BHICIIETO Kjacca HMe-
IOT KaueCTBeHHble MOKa3aTesd, obecneyHBalOllHe BHICOKYIO
BEPHOCTb 3ByuYaHHs NpH paboTe Ha BLICOKOKAayecCTBEHHBIE
aKycTHYecKHe cucteMbl (Hanpumep, 35AC-1) B mpocTopHOM
NoMelleHHH ¢ Xopoluel axkyctikoil. OZHAKO aKycTHUYeCKHe
CBOMCTBA JKHJBIX KOMHAaT 4acTo OBbIBAIOT JAaJeKO He OITH-
MaJIbHBIMH, 9TO He MO3BOJISIeT NOJYYHTb BBICOKYIO BEPHOCTb
3BYKOBOCIPOM3BelleHHs JaXie NPH HaJHYHH aKyCTHYeCKHX
CHCTeM BHICOKOro kJjacca. [TocsienHune moka ele AOBOJBHO
AeDHIHUTHH W AOPOTH (LIHPOKO pacnpocTpaHeHH MaJjoraba-
puTHble akycTHuecKHe cucteMu 10 MAC-1 u aHaJorHuHble).
Pannonio6uTenn cOBEpUIEHCTBYIOT HX, NMBITAfICh YMEHbLUIUTD
HEPaBHOMEPHOCTb aMINIMTYJHO-YaCTOTHOH XapaKTepHCTHKH
(AUYX) Ha HHXHHX 4acTOTax C MOMOIIbIO AemndupoBaHHS,
BBefleHHs ()a30HHBEPTOPOB H T. A. DTH aKyCTHYECKHe CHCTe-
Mbl, KaK npaBuso, uMelotT nposas AUX Ha cpefHHX 4YacTo-
Tax (BO6su3m 5 kKI'L) H3-3a HeCOBepIUEHCTBA 3JEKTPHUECKHX
pasjennTeabHEIX QHJIBTPOB, TapaMeTpbl KOTOPBIX YJAYUIIUTh
IOBOJILHO TPYIHO.

OnHaKo BCe 3TH Mepbl He NMO3BOJIAIOT AOGHTbCSA AOCTa-
TOYHO BepHOTO 3ByuaHHdA. Dosee mpoctoit u 3¢ ¢ekTHBHBIH
IyTb NOBBIIIEHHS BEPHOCTH 3ByYaHHs — CO3JaHHe MHOTOMO-
JIOCHBIX PperyJsiToOpoB TemMOpa, MO3BOJSAIOIIHX KOPPEKTHpPO-
BaTh AUX B HeCKONbKHX MOJIOCAaX 4acToT. TakHe peryJsro-
pbl NO3BOJIAIOT B HEKOTOPOH Mepe CKODPEKTHPOBAThH HCKa-
JKeHHs1 KaK BHOCHMble aKyCTHUECKHMH CHCTeMaMH, TaK H
BHOCHMble KOHKPETHOH «aKyCcTHUeCKOH 06CTaHOBKOI».

IIpennaraemelfi perysnsatop TeM6pa BLINOJHEH B BHIE aB-
TOHOMHOH IPHCTAaBKH, BKJIOYaeMOH Ha BXOAE YCHJHTENA.
Hcrounnkn curiana (MarHuToQOHHAs MPHCTaBKa, 3JEKTPO-
NPOMIPHIBAIOIlee YCTPOHCTBO) BKJIIOYAIOTCS Ha BXOA TpH-
CTaBKH.

ITpucraBka — perynarop TeM6pa uMeeT CJelylOLIHe ma-
paMeTphl:

HomunaneHoe BbixOfHOe Hanpsikehue, MB . . , , . 250
KosdHuHeHT HeMMHEHHbIX HCKaXKEHHH,% o o o o «» 0,1
Ko3(HUHEHT MePeflattt . . « + s o o o o o o o o |
onllﬂoe COITPOTHBJ/IEHHE, KOM s e 0 0 0 e 0 0 0 o }65
BbixoaHoe cONpOTHB/IEHHE, KOM o o o o o o ¢ o « &2
YpoBenb WyMoB, AB . . . . . . s e e 000 e o —T0
Tay6uHa pery/HpOBKH TeMOpa, 1B o« o o o o o o o £15
IMonoca nponyckaHusl, T o o o o o s o » o « ¢ o« 0—30000
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Puc. 2. TpuHunnnanbHas cxeMa MPHCTABKA

Perynstop Tem6pa mossossier usmenstb AUX B ueThl-
pex HHTepBaJlaXx 4acToOT co cpeguuMu yacrotamu 30, 150 I,
5 u 15 kI'u. ITo MHeHHIO aBTOpa, 3TOro BIOJIHE AOCTATOYHO
AJ1s1 NOCTHUXKEHHs NOBOJIbHO KauyeCTBEHHOrO 3BYYaHHsI aKy-
cruyeckux cucreMm 10 MAC-1 B xujoll KoMHaTe He6OJbIINX
pasmepoB. Peryasitopamu co cpexnumu uacroramu 30 T
i 15 k'l MOXHO KOMMEHCHPOBaThb CHHXKEHHE OTAAYH aKy-
CTHYECKHX CHCTeM B KOHEUHBIX TOYKaX pabouero AuamnasoHa
YacToT, peryasaTop ca cpeaHelt yacrtoroi 150 I'm mosBossieT
ycTpaHuTh «OyGHeHHe»; a PeryastopoM 4actoTel 5 KIm moe

cTuraercs «3QEeKT IPACYTCTBUS»
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[IpuununuajabHas cXeMa NPHCTaBKH H300paXKeHa Ha
puc. 2. OHa CORepXKHUT IBa HAEHTUYHBIX KaHajaa, coOpaHHBIX
Ha omepanuoHHeXx ycuanteasx (OY) K1YT401B. Bxoano#
GHrHAJI JIEBOTO KaHajma C rue3ga 3 paswema X/ mnopaer-
¢ uyepe3 gmeautenb R19 RI4 Ha HeWHBepPTHUPYIOLIHHA BXOA
10 0¥ Al. Koapduunent nepepaun OY onpefensiercst Lenbio
o6paTHO# CBf3H, cocTosilel U3 nenutens R17 R13, BkiroueH-
HOT0 MeXJy BHIXOJOM M HHBepTHpyHOlHM Bxogom OY. Bui-
XOIHOM CHUTHAJI CHUMAETCS C JeJUTeJs BBIXOAHOrO Hampsike-
uust OY R20 R21 u mocrynaer Ha KOHTakT 3 pasbema X2.

Llenu perynupoBanus TeM6pa coaepikaT NoCJael0BaTeb-
Hble Pe30HAHCHble KOHTYpPbl, HACTPOEHHbIE HA YACTOThHl pery-
JIHDOBKH H NOAK/IIOUEHHble K JBHXKKAaM NePeMeHHLIX pe3H-
ctopoB. KpafiHue BBIBOABI 3THX pe3HCTOPOB NMOAKJ/IIOUEHH K
Bxogam OY, Gmarogaps ueMy, nepeMellasi ABHKKH Tepe-
MEHHBIX DPE3HCTOPOB, MOXKHO MOAKJIIOYAThb pe30HAHCHBIE
KOHTYDHI JIH6O K JEJNHUTEJNI0 BXOILHOIO HANpsKeHHus, Jubo K
JeNHTENI0 CUrHaja o6paTHOH CBSI3W M CO3[1aBaTh TAKHM 00-
pasom 3aBaa uau moabeM AUX OV B COOTBETCTBYIOLIMX
HHTepBaJsax yacroT. ConpotuBnenus pesucropos RI3 u R14
paBHBI, I0O3TOMY B CpPeJlHEM IIOJIOXKEHHH JBHKKOB NepeMeH-
HbIX pesncropoB AUX perynstopa Gyner JUHEHHON.

MakcuManpHbIH noabeM (3aBas) TeM6pa ompefessercs
OTHOLIEHNWEM CONMpOTUBJeHUs pe3ucropa RI7 (R19) k moa-
HOMY COIPOTHBJIEHHIO TOCJENOBATEJbHOrO0 KOHTYypa Ha pe-
30HaHCHOH uyacrote. [l BHIDABHUBAHUS PE30HAHCHBIX CO-
IPOTHUBJIEHHA KOHTYpPOB cJy¥KaT peauctopnl R5, R7, R9,
R11. Pesucropw R6, R8, R10, R12 o6ecneunBaoT HeoOX00H-
Myo JHoOpoTHOcT, KOHTYpoB. llenouka C7RI5 ycrpanser
camoBo3Gyxaenue OV, a uenoukn C5HRI16 u C6RI18 siBnsitoT-
csl pa3Bs3bIBAIOLIMMH (UIBTPAMH MO LENSM NMHTAHHS.

[MuTannme mpuCTaBKH OCYILIECTBJSETCS OT KOMIJIEKTa H3
IIeCTH COEIMHEHHBIX MOCJEN0BATENbHO IJIOCKHX TajJbBaHH-
yeckux Gatapeit 3336J1 nanpsixkenuem 4,5 B kaxnasa. Onun
KOMIJIEKT OaTapedl IOCTaTOueH IJs HOPMaJbHOH paboThl
NpPUCTABKH B TeUeHHe rofia, mocJje uyero 6ataped Heo6XOAMMO
3aMeHATb. [IpUMeHSATb A/ NUTaHUs NPUCTABKH BCTPOEHHBIH
BBITPSIMUTEJIb CETEBOT'O HANPSIXKEHHS C MOHMXKAIOIUM TpaHc-
¢opMaTOpoM NpPH3HAHO HellenecOOOpasHBIM u3-32 HeOGXo-
JMMOCTH TLIATeJbHOTO SKPAHHDOBAHHUSI KaTYIIEeK HHAYKTHB-
HOCTH.

KOHCTPYKTHBHO NpHCTaBKa BHIIIOJHEHAa B KOpIyce, CO-
crosileM M3 (DaHePOBAHHLIX [AEPEBSHHBIX BepXHeH u OOKO-
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Puc. 8. IevatHas naata NpHCTaBKH:
@ — pacnoJIoXKeHHe 3/1eMeHTOB Ha njaaTe; 6 — KOHQHIYpauus NeYaTHOro
MOHTaxXa
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BHIX CTEHOK, HHXXHeH KpBIIIKH M NepejHel NnaHesaH H3 aJlio-
MHHHSL M OTCEKa NHTaHHsA. DOJbWHMHCTBO fAeTasell CXeMH
pasMellleHO HA ABYX OJHHAKOBBIX NMeYaTHBIX MJaTax, NMpH-
KpemJeHHbIX K BepXHell KpHIIKe KOpnyca C NOMOLIbIO yroj-
KOB M wypynoB. Yeprex mneyaTHOH mJjaThl NpHBeJeH Ha
puc. 3. PasMemenne Jerajiei Ha miaTe NOKa3aHO Ha
puc. 3, a. UcnonbsoBann nocrosHusle peanctopyt MJIT-0,25,
Koupencatopst KM-6, 3neKTposMTHUeCKHe KOHAEHCATODPH
K53-4. Kartymkn wunayktHBHocTH LI — L4 nHamoTaHH Ha
¢GeppuroBbix Kosbuax 2000 HM pasmepamu K18 X 5 X
X 5 MM u coaepxat: LI — 95 sutko I13J1-0,27; L2 —
200 ButkoB I13J1-0,27; L3 — 1500 Butkos I13J1-0,08;
L4 — 2000 Butkos I13J1-0,08.

Hans yno6ctBa HaMOTKH (eppHTOBBIe KOJbLA pa3JaMbl-
BalOT NMONOJIAM H Ha KaXJ0e NMOJYKOJbIO HaMaTHBAKOT IO-
JIOBHHY OGMOTKH. 3aTeM IOJyKOJbIla COBMeIlAalT H TYro
06MAaTHIBAIOT MOJIOCKOH H30JIEHTHI, a M0JYOOMOTKH COeAHHS-
I0T mocJenoBaTesNbHO. K mevaTHOR mJaTe KaTyIIKH KpemdaT-
csl ¢ mOMOLbI0 O61ed NJaHKH H3 (OJBIHPOBAHHOIO TEKCTO-
JUTa H yeThipex BUHTOB M3 c rafikamu. MHKpocxeMHbl Bna-
HBAIOT B NOCJEHIOW ouepenb. )Kaso mas/bHAKa NpH nafke
JOJIXKHO GHITb 3a3e€MJIEHO.

Ha nepenneit (uueBoil) maHeNH NPHCTABKH pa3MellleHb
CIBOEHHble mepeMeHHble pe3ucropsl RI — R4 (CII-III),
BbIKJoyaTesb nutanua S/ (MT-1) u BxoaHoe ruesmo X1
(CI-5).

[TepenHio0 naHeJqb MOXHO H3TOTOBHTb CJAEAYIOIIHUM CHO-
co6oM. OTpe3aHHYI0 M NPOCBEPJIEHHYI0 3arOTOBKY H3 aJIo-
MHHHS TOJILHHOA 2 MM TILATEJbHO 3aYHINAIOT MEJKO3ePHH-
cToll HaXJaayHoil 6ymarof. JKesnaTteqbpHO UCNO/IbL30BATh JIHCT
aoMuHus 6e3 JaKHPOBAaHHON NMOBEPXHOCTH. 3aTeM 3aroToB-
Ky HeoGXONHMO NMpPOTPaBHTb B CEPHON KHcIOTe (AJs 3TOH
IeJd MOXHO HCIOJB30BaTh HMeIOLIHMecss B Ipojaxe Cpel-
CTBa AJ/1s1 OYHCTKH OT PXKaBUHHBI, IPeABAPHTENbHO NOJOTPEB
nx no 40—50° C). IlporpaBienHas u npoMmbiTasi B BOJe 3a-
rOTOBKAa MMeeT MaTOBYIO OesIoCHeXHYI0 nmoBepXHocTb. ITocae
NOJIHOA MPOCYIIKH Ha 3aroTOBKY TYIUBIO OOBLIYHBIM II€POM
WK pelichenepoM HaHOCATCS BCe HAaANUCH H IPOBOAATCH
HeOoO6XOAHMBle JIMHHH C TMOMOIUBIO JHHeHKH M nupKyas. Ko-
roga Tylb BBICOXHET, NaHesNb INOKPHIBAIOT TOHKHM CJIOeM
Npo3payvyHoOro HUTpoJaka, Hanpumep HII-584.

J1s1 u3rotoBsieHHs GOKOBLIX W BepXHell CTEHOK Kopmyca
&BTOP HCIOJb30BaJ HMEOILYIOCS B NPOJAXKe MOJKY HJI%
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knur. Orcek JJ51 raJbBaHHYECKHX GaTapeil COCTOHT U3 ABYX
JIePeBSIHHBIX CTE€HOK M KOHTAKTHOH NaHesu U3 (OJbrUpOBaH-
HOro TeKcrosuTa. KoHTakTHBEle MJIOIIaAKH pasjesieHbl Ka-
HaBKaMH B (osibre U 3aJy:KeHB. Bee neranu kopnyca mnpH-
CTAaBKM COeJIMHEHH MeXAy co00H C NOMOIILbIO LIYPYMOB.
3anHssl CcTeHKa KOpmyca siBJAsieTcsl KPBILKOH OTceKa mura-
Hus. K Hell npukJeeHa moJocka NMOPOJIOHA AJS YIJIOTHEHHS
6atapefl.

MoHTax NPHCTAaBKH MOXKHO BBIIOJHHUTb JIIOGBIM H30JIH-
poBaHHBEIM NpoBoJoM. Bbixonno# paswem (wrekep CII-5)
COeIMHEH OTPe3KOM 3KPAaHUPOBAHHOIO MNpPOBOAA JAJHHOH
0,5 M. 111 yMeHbIIEHUS B3aHMHBIX HABOAOK MOHTAaXKHbIE
NPOBOJA BHYTPH NPUCTABKH Jyulle He OObEIUHSTD B XKIYTHL,

Cob6paHHas U3 HCNPABHBIX JeraJjell NIPUCTABKa B Cjayuae
OTCYTCTBHSI OHIMOOK B MOHTa)Ke Cpady HauMHaeT paboTaTb.
MozxeTr NoHagOOGUTLCA TOMBKO NOAGOP €MKOCTH KOHIEHCATO-
pa C7, uckmoyammuil caMoBos0yXKjaeHHe OMNepalnudoOHHOTO
YCHJIHTES.

ITpu xenmaHMH TOYHO OTrpasyHpOBaThb WIKAJB NepeMeH-
HBIX pe3ncTopoB RI — R4 HeoO6XOQMMO HMeTb 3BYKOBOH re-
HepaTop H BosabTMeTp. Ha BXOZ NpHCTaBKH mojaercsl mepe-
MeHHOe HampsiXKeHMe amnautynoid 0,25 B ¢ Beixoma 3Byko-
BOTO TreHepaTopa, K BHIXOAY NPHCTABKH IMOAKJIIOYAETCS
BosibTMeTp. [Ipu cpenHeM NOJIOXKEHHH JBHXKKOB PE3HCTOPOB
R1 — R4 nepeMeHHOe Hamps:KeHHe Ha BBIXOJE NPHCTABKH
IoJikHO OBITh paBHO 0,25 B u He MOJIXKHO 3aBHCETb OT ua-
crotol B nguanasone 10 I'm — 30 xI'u. Koadduuuenr nepena-
YH H3MeHseTcsl MoJ60pOM CONPOTHMBJEHHsl pesucropa RI7.
3areM, moabupasi eMkoctH KoHieHcatopoB CI — C4, ua-
cTpauBaloT Kose6aTesNbHble KOHTYPHl Ha BBIOpaHHBIE YacTO-
Thl. V3MeHeHMeM conpoTHBJIEeHHH pe3ucTopoB RS, R7, RY,
R11 ycranaBiuBaloT riayGHHY peryJHPOBKH TeMOpa KaxKIbIM
H3 peryasTopos, paBHyo =15 n1b (5,6 pas). lllupuny pe-
TYJHPYEeMBIX I0JOC YacTOT MOXKHO H3MeHSTh, NMOAOHpas
pesucropsl R6, R8, R10, R12. Ecau noavem u 3aBaa AUX,
co3[aBaeMblfi NepeMelleHHeM [BHKKOB pe3HUCTOpoB R/ —
R4 u3 opHoro kparHero IoJIOKeHHSI B APYroe, HEOJHHAKOB
(npu cpennem mnoJoxeHuu aBHxKKoB AUX Henuueiina), TO
cjelyeT YTOUHHUTb CONPOTHBJEHHE OJHOTO H3 PEe3UCTOPOB
R13 unw R14 (oun mosxHbl O6bITh paBHBIMHU). [IpH Xenanun
MOXKHO YBEJHYUTh HJH YMEHBIIUTb TJIyOHHY peryJHpoOBKH
TeMOpa NMyTeM OLHOBPEMEHHOTO yBeJHYEHHS HJH yMeHblle-
HYS CONPOTHUBJEHUI pesuctopoB RI3 u R14.



H3MEPEHHA

FTEHEPATOP UMNYJILCOB HA HHH®POBbLIX MUKPOCXEMAX
C. MunpaeneBuy

Js1 mpoBepKH M HAcCTPOAKH YCTPOHCTB Ha LHU(POBBIX
HHTErpaJbHBIX MHKPOCXeMax TPaH3HCTOPHO-TPaH3HCTOPHOM
goruku (TTJI) Tpe6GyloTcsi reHepaTOpbl MPSAMOYTOJIbHBIX UM-
nyJabcoB. Huxe onucbiBaeTcst reHepaTop HMITYJ/IbCOB, BBIITOJ-
HEHHBII BCero Ha JecATH MHUKPOCXeMax WIHPOKO paclpo-
cTpaHeHHOH cepuu 1565 u o6nagarouuit 60abIMKUMH QYHKUHO-
HaJbHBIMH BO3MOXHOCTSIMH. M3roToB/ieHHe M Hajaaka ero
JOCTYIHBl pPafHOJIOOUTENIO cpefHell KBaIH(UKALUH.

IlpuHnununanpHasgs cXemMa reHepaTopa IIpHBeJeHa Ha
puc. 1, a cTpykTypHas — Ha puc. 2.

IenepaTop uMeeT OBa OTHe/bHBIX KaHaaa (opMmupoBa-
HHSI UMIIYJIbCOB ¢ OOLIMM 3afarouuM reiepatopoM. Mmmysb-
Cbl, Y KOTODbIX HapaMeTphl (IJUTEJbHOCTb, MOJSIPHOCTD,
CABUT OTHOCHTEJNIbHO 3ajalolledl YacTOThl) pPeryaupyloTcs
OTJEeJbHO N0 KaXXJOMy KaHaJy, CHUMAIOTCs C Pa3HblX BBHIXO-
noB: «Botxod xanasa 1» —rHesno X4 u «Boixod kana-
aa 2» —rue3no X5. Kpome toro, umeercs «O6wuii sol-
x00» — rHe3f0 X6, Ha KOTOpPHIH MOTYT IOJABAaTbCA C IMO-
MOLIbI0 KOMMYTaTOpa HMNYJbCH ¢ JIOOOro Kanasna IOPO3Hb
UM BMecTe. B mocienHeM ciayuae IPOHMCXOIHUT CJIOXKEHHe
HUMIyJbCOB OOOHX KaHAJ/JOB M HMeeTCSl BO3MOXHOCTb IOJY-
yaTh NMapHbBle (CABOEHHblE) HMIIYJbCHI KenaeMoil KOHQUry-
pauuH.

YacToTa reHepHUpyeMBIX UMIYJbCOB JIEKHT B AUanasoHe
or 20 T'u go 150 xT'm, a uX AJaUTeJbHOCTL — OT 1 RO
100 mMrc. COBUr BBIXOLHBIX HMIYJbCOB OCYILIECTBJSETCS B
npenpenax 95% AauTeNBHOCTH MepHOXA 3afaloUIedl YacTOTh,
HO He GoJsee 1 Mc.

AMniutyna BBIXOAHBIX HMIYJbCOB IMOCTOSIHHA H COOT-
BerctByer ypoBHAM TTJI-moruxu.

B reHepaTope mpeaycMOTpeHbl BO3MOXKHOCTb BHELIHErQ
3anmycKa U CHHXPOHHM3aLHs eHepaTopa pa3oBbIX HMIYJbCCE
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BHEIUHMMH curHanamu. MmMeercs ruesmo X2 Bbixoga 3ana-
IOUMX UMOYJAbCOB («Boixod cunxporus.»). ConporusieHde
Harpy3ku AOJKHO ObiTh He MeHee 200 OM. MouiHoCTb, HO-
TpebasieMasi yCTPOHCTBOM OT ceTH HampsixkeHHeMm 220 B, He
npesblinaer 15 BT.

X 2 J 4 g [

Xt L 7 X
Buewnud z 14 I[F 5 |2 7] Ll 5] It > 4= Beinod xanama 1
anvck )_HT““. [] . . | 3 510 BHEWHAR CUHXDONUS.

l;§ pa3gsbix uMnYnG6col
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Puc. 2. CtpykTypHas cxeMa reHeparopa

Ha puc. 3 npuBeneHbl aniopbl HANPsXKEHHH [/ yCTaHO-
BHBILIErOCsl pexXumMa paboThl reHepaTopa.

Paccmorpum paboty renepatopa. Mmnynabcel mnpsimo-
yrosibHO# (OpMbl MOCTyNaloT ¢ 3ajawoluero remeparopa I/
(puc. 2) na BxoA nepsoro ¢opMupoBaTess 2, a C HEero Ha
BXo& BrTOoporo ¢gopmupoBarens 3. JauTenbHOCTb BBHIXOAHBIX
MUMIYJabCOB opmMupoBatesell 2 1 3 NMOCTOSIHHA U HE 3aBUCHT
OT AJIUTENbHOCTH BXOJAHBIX HMIYJIbCOB. DTH OAHOBUOGPATOPHI
BbIpabaThIBAIOT OTpUUATE/bHBIE HMIYJbChl JJIHTEIbHOCTHIO
0,5 MKC Ha KaXX[blli NMOJIOXKHTEJbHBIH Nepenaj HainpsKeHus
Ha uX BXojax. Takue UMIYJAbCH B TOYKe 0 HEOOXOAHUMBI AJIS
obecneueHusi ycToHuuBof paboTbl ofHOBHGpaTOopoB 4 u 8,
BXOMHBIE KMMIYJbChl KOTOPBIX [OJIKHBI ObITb KOpOYe BBI-
XOJIHBIX.

Perynupyemble onnoBuGpaTopbl 4 u 8 Ha KaKAbl#l OTpH-
aTeJbHBIN Nepenajn HanpsxKeHHs] Ha BXOJe FeHepUpPYIOT BbI-
XOAHOH HMNyJbc TOH ke nossipHoctd. Mmmynbce, mocry-
nawmlue ¢ popmMupoBaresss 2, OTpaHUYHBAIOT AJUTEJNLHOCTD
BBIXOJHBIX HMIYJbCOB OJHOBHOPATOpOB 4 H 8 O BENHUHUHDBI
t=T—0,5 MKc, rae T — nepuoj 3analmolUX HMIY/JIbCOB
c yana I. 910 HeoOXOAMMO, TaK KaK NpPU HeNPaBH/bHON Ha-
CTpOliKe B IpolLecce dKCIJyaTauHH (YCTAHOBKE AJHTENbHO-
CTH HMMIyJIbCOB OJHOBHOpaTOpoB 4 M &8 GoJbllle NJIHTENb-
HoctH mnepuoja T) reHeparop HauyuHaer paGoraTb He-
YCTOMYHBO.

YcraHoBneHHble fajiee ¢opMupoBaTeau 5 H 9, aHaJOrHyY-
Hble popMupoOBaTe/I0 2, BBIpabaTblBAIOT OTPUIATE/IbHEIE UM~
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AyJabChl (UKCHPOBAHHOM
IJHTENbHOCTH Ha KaxX-
Dbl MOJIOXKHUTEIbHbIH
nepenaj HanpsiKeHHs Ha
HX BXOZaX, TO €CTb IO
3aHUM (GpOHTAM HM-
NyJbCOB  ORXHOBHUGpATO-
poB 4 u 8 coorBercrt-
BEHHO.

[To xaxmomy orpu-
naTtelbHOMY — Iepenany
Ha CBOEM BXOJe peryJu-
pyemble OJHOBHODPATOPH
6 u 10 reuepupylot OT-
puLaTeNbHble HMIYJbCHI,
JAJIUTENbHOCTBIO KOTOPHIX
M omnpejeJsiercsi AJH-
TENbHOCTD BBIXOJHBIX
CHTHAJIOB  reHeparopa.
Takum o6pasom, Hayaso
BBIXOJHBIX HMIMYJbCOB C
y3a0B 6 u 10 cosmanaet
10 BpEMeHH C OKOHUaHH-
€M OTpPHLATEJbHBIX HM-
nyJabcoB ¢ y3qoB 4 u 8
cootBeTcTBeHHO. [l03TO-
My, H3MeHsd MJHTe/b-
HOCTb TOCJeIHHX, MOX-
HO OCYILECTBJATb CIBHT
MMITyJIbCOB Ha BBIXOAAX
yanoB 6 u 10 u, caeno-
BaTe/bHO, Ha BHIXOJeE
reHepaTropa OTHOCHUTEJb-
HO MMNYJIbCOB C 3aja-
oulero  rexHeparopa [
(1 UMIyJIBCOB Ha BHIXO-
ne X2).

Kommyrartop 1/ ocy-
IIeCTBJSET MPONYCKaHHe
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Puc. 3. dniopbl HanpsixKeHHA B pas3jauu-
HBIX TOUKax reHeparopa
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Puc, 4, Dmops HampsixkeHuil GopMupo-
Batens 2

(c MHBepTHpPOBaHHEM) HAa BXOX

reHepaTopa OAMHOYHBIX MMNYJ/bCOB /2 HMIYJBCOB C Yy3JIOB
6 nnu 10. KoMMyTaTop MOXeET TaKKe OCyLIeCTBJATH JIOTH-
yecKoe CYMMHPOBAHHE 3THX CHTHAJIOB.

3*
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Ysen 12 nponyckaeT 60 BCe CHIHAJBI CO CBOETO BXOAA
Ha BBIXOA (C MHBEPTHPOBAHHEM), NMGO TONBLKO Te, KOTOpbIe
NOCTYNAlOT HAa HEeFO MeXJy ABYMS HMIYJ/bCAMHU CHHXpPOHH3A-
LMK 1OocJIe HaXaTusi KHonku S12 «Pasoseui umnyavcs. Cuu-
XpOHHM3aLMs y3ja /2 MOXKeT OCyLIeCTBJASATHCS KaK BHYTpeH-
HHMHM CHTHaJaMH (c BblXoAa y3ja 38), Tak U BHEUIHHMY
(c ruesna X3 <«BHewHAn CUHXPOHU3. pa308eblx UMNYAL-
C08») TNPH COOTBETCTBYIOIUEM TOJIOKEHHH [EpeKJdaTess
S10. ,

Ha Bcex BbIX0#ax reHepaTopa yCTaHOBJIEHbI MOILHbIE BbI-
xolHble Kackauel 7, 13—15 (16 — UCTOUYHHUK NHMTAHHA Ha-
npsikeHieM 5 B).

Ins ycrpaHeHHsl BO3MOXHBIX MOMEX H HAaBOJOK Ha MJja-
Te ¢ MHKpPOCXeMaMH MeXJIy MNJIOCOM NMUTAHHA U «3eMJel»
HeoOXOJHMO YCTAaHOBHTb Pa3Bfi3blBalolllHe KOHAEHCATOPbl —
oauH emkocThio 1,0 MK® y pasbema nsathl U ABa-TPH He-
NOCPeACTBEHHO Y MHKpocXeM u3 pacuera 1o 0,002 Mx® Ha
kaxayio mukpocxemy (CI13 — Cl5 ua puc. 1).

PaccmMoTpum paboTy OTAeNbHBIX Y3/10B yCTPORCTBA.

Bapamomuid resepaTtop [ cobpaH HA JOTHUECKHX
aneMedtax DI.1, D1.2, D1.3 u tpausuctope VI. 3anamwmun
resepatop Moxer paboTaTbh B pexXHMe BHELIHEro 3amnycka ¢
rue3na X1. Ho curHanbl 3TH LOJIXKHBI COOTBETCTBOBATb BXOA-
HbIM Jornyeckum ypoBHaM TTJI-anementoB. B pexnme
BHELIIHEero 3amycKa Henb OGpaTHOH CBsI3M pa3pbiBaercs, a
BMeCTO Hee Ha BXOA 3JjeMmenta DI./ nepekmiouartenem S2
nofaeTcsl MOTeHIHaJ1 JIOTHUeCKON eJHHHIbL.

[Tpu paBote ycTpoficTBa B pexxuMe BHYTPEHHEro 3amnycka
“MeeTCsl BO3MOXXHOCTb BHEIUHMMH CHUTHAJaMH CpbIBaTh WM
paspewaTb (mocsieRHee — ypOBHEM JiorHueckoi 1) renepa-
M0 HMOYJbCOB, YTO HHOrAa OblBaeT HEOOXONHUMO [pH Ha-
CTpOMKe JIOTHYECKHX YCTPOHCTB.

Qopmupopareanb 2 cobpaH Ha JOTHYECKOM 3Je-
Mmenute D1.4 (anajornunbie popMupoBatend 5 ¥ 9 — Ha sJe-
mentax D3.1 n D4.3 coorBerctBenHo). [Ipu nortenuunase
Jgoruyeckoro 0 Ha BbIXOZe (QopmupoBaTesns (TOUKa @) Ha
Bxoje saeMeHTa D[4 umeeTcs HamnpsiKeHHe HHXKe MOPOro-
BOTO, a Ha BbIXOJe ero (Touka 8) — Jjorpueckas 1 (puc. 4).
Korna ke HanpsiKeHue B TOYKE @ H3MeHsleTCsl Ha JIOTH-
yeckylo 1, TO 3TOT MNOJIOKMTeJbHBIA NMepenaj HalpsakKeHUs
IPOXOAHT uepe3 kKoHAaeHcaTop C3 u Ha BbIXOJe 3/eMeHTa
D1.4 nonyuaercsi soruuecknit 0. KoHaeHcaTop npu 3TOM
HauHeT 3apsKaTbCAd B OCHOBHOM uYepe3 BBbIXOJHOE COMpO-
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TUBJieHHe 3aeMenTa DI.3 um pe3ucrop RS, a HanpsKeHHe B
Touke 6 Oyaer yMmeHblIaTbcst. Korna oHO LOCTUTHET mopora
nepeknaiouenus Up anementa D1.4, mociefHuil BepHeTes B
HCXOJLHOE COCTOSIHHE.

Ilpu M3MeHeHMH CHTHAJa B TOYKe a Ha Jornueckud 0
konnencatop C3 paspsikaercs uepe3 BBIXOLHOE CONPOTHB/IE-
uue snementa DI1.3 u auon V2, BK/OUEHHBIH B NMpPsSIMOM Ha-
npaBjeHud. DTOT OHOA CJIYyXKHT [IJIl YCKOPEHHs paspsana
KougeHcatopa C3 M nn1s yMeHbleHHss OTPHLATENbHbIX Bbi-
6pOCOB HaNpsKEHUs] HA BXONe Joruyeckoro sjementa DI.4
13-3a TNpPOXOXK/eHHUs dYepe3 KOHHEHCATOP OTpHLATeJbHbIX
nepenagoB HampsiKeHHUs ¢ Boxoaa aaeMeHta DI.3.

JnuTenbHOCTh BBIXOOHBIX HMINYJbCOB (GOpMHpOBaTeES
npuMepHo paBHa T = Cs - Rs.

bopmuposateab 3 cobpan Ha snemeHTax D2.1 u
D2.2. 3pecb AauTENbHOCTb BBIXOJHOTO HMIy/bCa OHpefe-
JsieTcsl BpeMeHeM paapsina Kougencatopa C4. Ilpn Bxomnem
curHaje, paBHoM JoruueckoMy 0 (Touka 8), KOHZEHEaTop
3apsi’KaeTcsi 4Yepe3 BLIXOJHOE COMPOTHBJIEHHE 3JeMeHTa
D2.1 n pesucrop R6 (nocsienHuit orpaHHuMBaeT TOK 3aps-
na), W HampsiKeHHe Ha BXole siaeMeHTa D2.2 (Touka 2)
yBennunBaercsi (cM. puc. 4). Ho tak kak Ha OpyroMm BXoxe
3TOrO 3JileMeHTa HMeeTcs Jorndeckuii 0, To Ha BbIXOZe ero —
Jgornyeckas 1. TIpu u3MeHeHHH BXOJHOIO CHTHAJA: Ha OZHOM
Bxoge djaementa D2.2 noruueckas 1, a Ha ApyroMm Hamps-
XeHHe yMeHbUlaeTcs MO Mepe paspsifia KoHAeHcatopa C4
yepe3 BHIXOJHOe cONMpOTHBJeHHE 3jeMeHTa D2./ u pe3neTop
R6. Tlostomy Ha BbiXOZEe (OpMHpOBaTessl IMoJayuaercs ypo-
BeHb Jornueckoro 0, KOTOpPHIH BepHETCs K JiorHYecKol |, Kak
TOJIbKO HaNps)XeHHe Ha KOHAeHcaTope (B TOYKe 2) yMeHb-
WHTCS RO nopora nepekJiodeHHa Uy JIOTHYeCcKOro 3Je-
MeHTa.

JlAuTeNbHOCTD BBIXONHOrO HMINyJbCa NPUMEPHO PpaBHa
t=C, - (R¢ + 20), roe 20 OM — BBHIXO[HOE CONpPOTHBJIEHHE
TTJI-anementa npu jJornueckom 0 Ha ero BHIXOIE.

OnHoBubGpaTops ¢ TpaH3uctopoMm 4 u 8
(cMm. puc. 2) coGpaHBl COOTBETCTBEHHO Ha 3jeMeHTax D2.3,
D24 u D4.1, D4.2. Ouu nDoJyKHB HOPMHPOBATH HMITYJbChI
6oabiioli AautespbHocTH (o | Mc). B HuX ucmosb3yioTes
SMHTTEpPHble MOBTOpUTEeNH Ha TpaH3ucropax KT315A (V4
u V7).

Paccmorpum paboty onHoBubGpartopa 4. B Hauaabumil
MOMEHT Ha ere BXofe (TOuKa J) MOTeHUHAaJ JIOTHYECKOH |,
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KouzneHcatop C5 paspsikeH, Ha BeiBoge /3 snemenra D2.4
(Touka o) — mornuecku#n 0 (HanpsixkeHHe Ha BuiBome [2
sjgemenTa D2.4 6ynem cuMtath PaBHBIM JIOTHYecKol 1).

Korzna B Touke 0 ycraHosurcs nmoteHunan jgoruyeckoro 0,
NOJIOXKHTEJNbHBIA CKAYOK HaNpsiXKeHHs ¢ BbIXOJA 3JeMeHTa
D2.3 npoxonut yepes Kongencatop C5 na 6a3y TpaH3HuCTO-
pa V4. Ha smuTTepe TpaH3HCTOpa Hanpsi’KeHHe TOXKEe CKauy-
KOM ITOBBIIA€TCS U Ha BHIXOJe OAHOBHOGpaTOpa MOJyyaercs
noTeHuuas joruueckoro 0, Kotopelii no nenu o6paTHoOi CBs-
34 MOCTyINaeT Ha BXOA 3jaeMeHta D2.3 v nonnepKusaer ero
B COCTOSIHMH C JIOTHYeCKO¥ | Ha BHIXOAe M mOcJie OKOHYaHHS
BXOAHOro curiasa (c saementa D2.2). Konpencatop C5
NpH 3TOM HaUHHAeT 3apsiKaThCS B OCHOBHOM Yepe3 BHIXOJHOE
conpoTuBieHue 3nemeHta D2.3 u pesucropnl R7, R8, R9.
[To mepe ero 3apsna HanmpsixkeHue Ha 6a3e H, COOTBETCTBEH-
HO, IMHUTTepe TpPaH3HUCTOpa YMeHbllaercd. Korza oHo B
TOYKe % MOCTUTHET MOpora nepek/jioueHHs ajeMeHta D24,
TOT BEpHETCs B HCXORHOE COCTOSIHHE, a KOHAEHCATOp HayHeT
pa3psaKaTbCs uepe3 BBIXOJHOE CONPOTHBJIEHME 3JeMEHTa
D2.3 n puopn V3, BKIIOYEHHBIA B IPSIMOM HampasJieHUN. JTOT
AMOJ CJNYXKHT JUISl TeX XKe IeJsel, yto U auon V2.

Ilpy niHuTeBHOCTH BBHIXOZHOI'O HMIYJbCa OAHOBUGpPATO-
pa =T (rne T -—nmnepuon 3aJaloliMX HMIYJbCOB, Ha-
npuMep, B Touke d) reHepaTop MoxeT paboTaTb HeyCTOHYHU-
BO M €ro BBIXOJHAs yacToTa OyZeT MeHblle YacTOThl 3ana-
rolero reieparopa I. Ilns ycTpaHeHHsl 3TOrO NPUMeEPHO 3a
0,5 MKC 10 NOCTYIJIEHHS] OTPULATEJbHOIO HMITYJ/IbCa HA BXOL
oanoBuGparopa Ha BbiBo# 12 snementa D24 nonaercs ort-
pULIaTeJbHBIH HMNYJbC ¢ Bbixoma 3JeMeHTa D1.4 (Bbixon
dopmupoBateas 2). Ecau v << T, To 3TOT UMNYJbC He BJH-
seT Ha paboTy ycTpoicTBa (Tak Kak Ha JpPyroM BXoje 3Jje-
menta D2.4 takxke moteHuuas Joruueckoro 0); ecan v = T,
TO TAKUM CHTHQJOM BBIXOJHOH HMIYJbC oJHOBHOpaTopa
obpesaercs, saeMeHT D2.3 ycraHaBauBaercs B NOJIOXEHHE
¢ gornveckuM 0 Ha Bbixoge U KoHgeHucatop CH HauHMHaeT
paspsikaTtbca. TakuM 06pa3soM yCTpaHSIOTCS BO3MOXKHbIE
c6oH reHepaluy 13-3a HeNPaBUJIbHOH HACTPOMKH BEJHUYHHBI
CABMTa MMIYJbCOB reHepatopa pesuctopaMu R8 u R9 (co-
oTBercTBeHHO R16 n R17) mpu skcnayaTtauun npubopa.

OnunoBubpatopns 6 u I0 coctoaT u3 ABYX JOTHU-
yeckux saementoB D3.2 — D3.8 u D44 — D5.1 coorsert-
CTBEHHO u (OpPMUPYIOT BHIXOAHOH OTpPHIATEJNbHLIH MMIYJbC,
INJIUTEJILHOCTL KOTOPOro npubJnXKeHHO onpejeasierca ¢op-
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myqaoit 1= RC (npu 1 Mrc <<t <100 mMkc), roe R =
=R12 + RI13 (unmn R204+R21), a C = C7 nau C8. Pabora
onHOBHOpaTOpa MOSICHAETCS SMIOPAMH HANpSKeHHH, NMpuBe-
JeHHBIMH Ha pHC. 5.

B neasx o6ecneyenuss ycToiunBoil pa6oTel 0ofHOBHOPATO-
pa BXOZHOH WMIYyJbC HOJKEH OBITb KOpPOYe BBIXOJLHOTO.
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B mpotuBHOM ciyyae NPOHCXOAMT 3aTArMBaHHEe 3agHEro
¢poHTa BhIXOAHOrO MMNyJabca. CONPOTHB/IEHHE DPE3UCTOPOB
HeBeJMKO, TAK KaK NafieHHe HanpsKeHWs HA HUX TNPH OT-
K/JII0UeHHOM KOHJeHcaTope MAOJKHO ObITh MeHbllie HQpOra
nepekyiouenuss TTJI-anementoB. [lostomy nas nosayuenus
60JIbIIMX NJINTENbHOCTEH BBIXOAHBIX HMITYJAbCOB MPHUXOLUTCSH
HCIMOJIb30BaTh KOHAEHCATOPHl GOJBLIONH eMKOCTH.

UTo6bl NOJMYYNTb BBIXOJHBIE HMNYJbCH Pa3JUUYHOH MO-
JISPHOCTH, CHTHAJbl OJHOBHOPATOpPa MOTYT AOMOJHHTEAbHO
HHBEPTHPOBaThCcA djeMeHTOM D34 (uam D5H.2 nas npyroro
onHou6paropa). IlepeksioueHHe MOJISIPHOCTH  ocCyliue-
cTBJsieTcsl nepekJouarenasmu S6, SY. Pesucropnt RI3 wu
R21 cayxar pjs NJaBHOIN PeryJHpOBKH JJIUTETbHOCTH BbI-
XOIHBIX HMIYJIbCOB.

KoMMyTrartop 1]/ BHIOJHEH HA JIOTHYECKOM 3J/IEMEH-
te D7.1 2U-2JIN-HE. Taxkoii anemeHT o6ecneyuBaeT HH-
BEPCHOE NPOXOK/IEHHe Ha €T0 BbIXOJA BXOJHBIX CHUT'HAJIOB MpH
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COBMafeHUH 10 BPEMEHH IMOJIOXKUTEJNbHBIX CHTHAJOB Ha 0060-
HX BXojax Jo60H BXogHOH cxembl conajenunit WM. [lytem
nepekJioueHuss TyMGaepoB S7 — KaHaa | Ha o6GUIMA BBIXOA
u S8 — kaHas 2 Ha o6WHUil BBIXOJ Ha reHepaTop OAMHOUHO-
ro HMOyJbca MOXHO INOJaBaThb CHTHaJgbl J1060ro KasHaja
otaensHo uan BMmecre. (IIpoxomsit curHanel Toro kadana,
TyM6J/1ep KOTOPOro NOfaeT Ha BXOX MHUKpocxembl D7.1 moso-
JKHTEJbHBII TOTEHLHA. )

lenepaTtop oxuHouHb X umMnyabcos ([OH)
12 coctout u3 Tpex RS-TpUITepOB U TpeX CXeM COBIAJeHHH
u cobpaH Ha saeMmeHtax D5.3, D54, D9 u D10. T'enepatop
OJMHOYHBLIX MMNYJbCOB MMeeT IBa pexuma paboThl, a BHI-
Gop HeoGxommmoro ocyulectBasercsi TymGaepom SIl1.
«O6uwuti 8bix00: 1 umnyasbc — oo », Korga ¢ momouibio 3T0-
ro tym6Jepa BoiBOA 3 asieMenta D9.2 3azemJsieTcs, Ha Bbl-
xofxe sneMenta D9.2 wu, cooTBeTCTBEHHO, Ha BhiBO#E 4
ajeMeHta DI10.2 6yner BLICOKHH JOTMYeCKHH NOTeHLHAJ.
ITpn atom snement DI10.2 nepenaer ua Beixon F'OU (c un-
BEPTHPOBaHHEM) BCe CHTHAJBl, TMOCTynawlline no wuHe H,
HE3aBHCHUMO OT cOcTOosiHUS KHONMKU S12 «Pa3osesiii umnysbcs
M CUFHAJIOB CHHXDOHH3aLHH.

PaccMoTpuM pexxXuMm pas3oBoro umny.abca. B atom pe-
AKHUMe Ha BbIBoZe 3 3iaeMeHTa D9.2 mno/oXHTeNbHBIH T1O-
TeHUHAa . Bynem Ha3biBaTb COCTOSTHHE TPUITEpPa eIUHHYHBIM
WJH HYJ/1EeBbIM, €CJIM Ha BBLIXOJE ero HHXKHero sjieMeHTa (rmo
cxeMe puc. 1) COOTBETCTBEHHO eAMHHUUHbIH UM HYJEBOH J10-
rHYeCKHl MOTeHIHaJl.

Tpurrep Ted3 (snementol D5.3 u D5.4), cayxawui a4s
yCTpaHeHHs] HeXeJaTeJbHOTO BJIMSHHS «Ipebe3ra» KOHTaK-
TOB KHONKH (TO €CThb BOSHHKHOBEHHS NMpPH ee HaKaTUH MAUKH
HMIyJbCOB) B HCXOAHBIH MOMEHT HaXOJLUTCS B €AUHHYHOM
COCTOSIHMHM M HYJIeBOH NoTeHUUaJ  c¢ 3jeMeHta D5.3 ynepxu-
Baer tpurrepnl Tel (snementnl D9.2 u D9.3) u Te2 (sne-
menTbl D10.3 v D10.4) TakXe B e1MHHUHOM COCTOSIHUH. [1pn
HaxaTuH KHonku S12 tpurrep Te3 u3MeHsieT CBOE COCTOS-
HHe U NOJAeT BLICOKUH JOTHYeCKHH MOTEeHLHAJ Ha TPUITEphl
Tel, Te2 u cxemy cosmagenuii D9.1. Tlpumenumuit zatem
HOJIOKHTE/bHbIH HMIYJbC CHHXPOHU3AUHH NPOHAET TOJIbKO
uyepe3 asneMeHT D9.] (tak KakK Ha BbIBOZE 2 3JIeMeHTa
D10.1 — nyneBoit nortexuuan rtpurrepa Te2) u U3MEHHT
cocrosinne Tpurrepa Tel Ha HyJeBoe. Ha Bxom 3nemeurta
D10.2 mocTynuT NOJIOXKHUTENbHBIA NMOTEHLHAJ, KOTOPBIH pas-
pewnt npoxoxienve Ha Boixoad 'OW umnynbcop no wune H.
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ITocsie 3TOro mepBbIf Ke MOJOKUTENbHBIA UMMYJIbC HA 3TOH
IIHHEe U3MEeHHT COCTOsiHHe Tpurrepa Te2 Ha HyJieBOe.
HMMnysabesl no mwude A 6yayT npoxoauth (C HHBEpCHel)
Ha Buixol 'OM po npuxoma caenymoollero MMmyJabca CHH-
XPOHHM3alLluH, KOTOPbIH npo#er uepe3 sjneMeHT DI10.1 u Bep-
Her Tpurrep Tel B HCXOJQHOe eqMHHUHOe cocTosiHue. [lpm
3TOM Ha BHBoA 4 a3jeMmeHtra DI0.2 nocTynut HyJeBOH
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Puc. 6. TlpununnuanbHas cxeMa 610Ka OHTaHHUA

MOTeHLHaJ, NMpeKpallalolHi NpoXoxKaeHHe CHTHAJIOB C €ro
BHIBOJIa 5 HA BBHIXOJ.

B Takom cocrossnun I'OHM 6Gyner naxomuthecs (He3aBu-
CHMO OT CJeAYIOIHX UMIYJIbCOB CHHXPOHU3ALHH) A0 OTHYC-
KaHug KHonku <«Pasoseui umnyavcs. Torma tpurrep Ted
BEPHETCS B HCXOJHOEe eIHHHYHOE COCTOSIHHE ¥ BEpHEeT B 3TO
cocTosinue u Tpurrep Te2.

Takum ob6pasoM, Ha Beixoge [OU mocse HaxKaTHs KHOI-
KA ¥ TIpHXOJa HMMINY/JbCa CHHXPOHHM3ALHH L0 CJEAYIOLLEro
CHHXpoMMINy/abca OyayT (OpMHpPOBATbCH OIHHOUHBIE HM-
MyJibChl OTPHLATENbHOH NOJAPHOCTH, HHBEPCHble OTHOCH-
TeJIbHO NMOCTYNAIOLIHUX N0 UIHHe M.

MouHbe BBIXOAHB € KacKaabl NPeACTABJAIOT
co6oit aneMmentbl K1/IB557 ¢ OTKPBITHIM KOJI/IEKTOPOM, CHJIA
TOKa yepe3 KoTopble MoxeT ObiTh 10 40 MA.

McTounuk nmurtaunusa [lpuauunuanbuas cxema
HCTOYHHKa npuBeleHa Ha puc. 6. Ero KoadpduuveHt crabu-
aun3anun Gosee 80. [Ipn HOMHHANLHOM HANpPSIKEHUH CETH
NyJbCalHU HA BbIXOJe HCTOYHHKA (NpH NOJHOH Harpyske)
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He Gosnee 5 MB. Ilpy u3MeHeHMH HanNpsiKeHUS CeTH Ha
=+209% BennunHa nNyJabCAUMH TpPaKTHYECKH He MeHsercs.

Tpancpopmarop T/ vamoraH Ha cepieuHuke YII 16 X
32. IlepBuunas obmotka conepxur 1980 BuTKOB NpoBOAa
I13B-1 0,1, Bropuunas — 90 BuTkoB mposoga [19B-1 0,45.
[Mnomans pagnatopa Tpansucropa V7 — He Menee 100 cm2

BOJIbTMETP C NOJIEBBIMH TPAH3UCTOPAMHU
M. Idopoiees

B cxeme BosbTMeTpa, H300paKeHHOH Ha pHC. 1, HCMOJb-
30BaH yCHJHTE/b, B KOTOPOM COBMeCcTHO paboTaioT noJiesbie
u Gunosnspuble TpaH3ucTopbl. Takue ycHIUTEeNH Ha3bIBAIOT
ruGpuaAHbIMH. [HOpUAHOE BK/IIOYeHHE OObIUHO JaeT XOPOIUHe
pesysabTaThl, TaK KaK NPH 3TOM yAaeTc YCTPAHHUTb HJH
ocaabuTh HENOCTATKH OJHHX M COXPaHHTb NOCTOMHCTBA
IOpPYTHX.

-98 74
R7 Tk KI5, A9
10008 I Ri3 20K
vz W3, .3
2HT173 8| 1y
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KosK[S 75 |R8 2K 558
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Puc. 1. INpunuunuanpHas cxeMa BOJAbTMETpa

B ynpolleHHOM BHMe CXeMa YCHJINTeJs II0OKa3aHa Ha
puc. 2. DTOT yCHJHTe/b TNOJYyYH/ Ha3BaHHEe MCTOKOBOrO mo-
BTOpHTENIl CO cjaefsilied o6paTHOH cBsi3blo. dddekTHBHAR
KpyTH3HAa YCTPOHCTBA BeJHKAa H MOXeT NOCTHTaTb COTEeH
MA/B.

YcTpoiicTBo oT/HYaeTCsl CTAOMJIbHOCTBIO MO OTHOLUEHMIO
K W3MEHEHUSM HaNpsKeHHs M OKpyXKalollled TeMnepaTyphl.
HWsmenenune Ko3dpuuueHta ycuienus He npebbimiaetr ==1%
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NpH M3MEHEeHWH OKpyXamwllefi Temnepatypbl ot —40 1o
100° C.

Takas BbicoKass TeMmnepaTypHas cTab6HJIbHOCTL OGBSC-
HAETCS HAJWYHEM CHJIbHOM OTPHIATE/NbHON 06paTHOM CBS3H.

ABTOpOM 6Bl TOCTPOEH M HCTILITAH BOJLTMETp MOCTOSIH-
HOro TOKa, B KOTOPOM [Ba HCTOKOBBIX MOBTOPHTEJS CO CJe-
AsAlLeN CBSI3bIO BKJIIOYEHBI 10 GaslaHCHOM cxeMe (cM. pHc. 1).

ITonesbie Tpausucropst KIT103K moryT 6biTh 3aMeHeHbI
@HAJIOTMYHBIMH TPAHSHCTOPAMH C APYTMMH HHAEKCAMH HJIH

Pug, 2. Yupouennas cxema
ycunurens

tpansucropamu THna KIT102. BmecTo MuKpOCXeMBl cepuu
2HT173 moxno nocrasure 2HT171 man 2HTOI1. Comnpo-
THBJIEHUS] pe3ucTopoB meautens R1 u R2 nopoGpansl ¢ TOU-
Hoctbio =+0,5% (xkemateabHo tumos I[ITMH, C5-5 uawu
BJIIT), pesucropos R4, RI3, R5 u RI2 —c TouHOCTBIO
+1—2%. ConpotuBneHus pesuctopoB R8 — RI0 onpene-
JIIOTCSl YYBCTBHTENBHOCTBIO U BHYTPEHHHM CONPOTHBJIEHHEM
NPHMeHEeHHOTo B BOJIbTMETPE CTpesouyHoro npu6opa PA.

HecMoTpa Ha mpocToTy cXeMbl BOJIbTMETp 006Jamaer Xo-
poiiuMH napaMmerpaMu. Paboraer o BecbMa cTaGU/IBLHO.

Uepe3 HeCKOJbKO CEKYH] MNOCJe BK/IOYEHHs MUTaHHA
crpeska nHaukaropa PA ycranaBiuBaercst Ha HyJb. 3a Bo-
ceMb yacoB pa6oTel yXox Hysas MeHbiie 1 MB. Kosdbduuu-
eHT Iepeflaud yCHJNTe/sl NyTeM moxbopa pe3ncTtopoB R6 u
RI11 MoxHO chenaTb B TOYHOCTH pPaBHBIM eJHHHIE. ITO
CHJbHO yNpolllaeT paayHpoBKy npubopa. MoxkHO HCHIOJB-
30BaTh BOJbTMETP KaK BHICOKOOMHYIO NPHCTABKY K JI060MY
aBOMETpY, MPHYeM TPaflyHPOBKY aBOMeTpa MEHATb He HyXK-
HO. YcHIHTeNb BOJBTMETPA HMeeT GOJbLUIYIO BBIXOAHYIO
MOIIHOCTD H HH3KOE BBIXOJIHOE COMpPOTHBJIEHHE, CJENO0Ba-
TeJbHO, B KauecTBe HHAHKaTOopa PA MOXHO HCIOJb30BaTh
npu6op ¢ 60JbUINM TOKOM IOJIHOTO OTKJOHeHHus. [lepeksio-
yatenu SI — S3 — tuna I12K.

3aMeHa OHUMOJNAPHBIX TPAH3UCTOPOB B cXeMe, H306pa-
XKEHHOH Ha pHC. 2, He cKasblBaeTcsi Ha Ko3(pdHIHeHTe
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nepelaun yCHJIMTEN H MOYTH He BJHSET HAa TOJNOXKeHHe Hy-
aesoi Touku. [lonesble Tpansucropnl VI u V6 xenatenbHo
nopo6pats no BeanyuHe I¢ 0 Syaxe (Ic — TOK CTOKa MoJseBo-
ro tpausuctopa (IIT) npu HanpsikeHun cMeulenHs Ha 3a-
TBOpPE, PABHOM HYJIIO; Swaxc — KpyTH3Ha [IT B 3710l TOuKe).
Pasuuua B 20% nonycruma.

Huanason uamepsieMblx Hampsikenudt ot 0 no =300 B
pa36urt Ha BoceMb mopauanasonos: 0—0,1 B; 0—0,3 B; 0—
1 B u 1. 0. Hanpsxeunus or 300 no 1000 B nonawoTtcs Ha
OTAEAbHBIA 3aXKHM.

Knacc ToyHocTH onpegessiercss KJIaccoM CTPENOYHOTO
npu6opa. Ilpu rpagynpoBke BoJibTMeTpa 06pPas3UOBBIM MpH-
6opom Knacca 0,5 OTK/IOHEHHS OT JIHMHEHHOCTH 3aMeTHTb He
yAaJ0Ch.

Bxoauoe conporussenne 10 MOwm, cuna notpebiseMoro
Toka 5 MA. B nenouke caensiiiedl cBsi3M MCIOJb30BaHbl CO-
CTaBHble TPAH3HCTOPBl BMECTO OJHHOYHBIX. DTO TNPHBOAHT
K YyMEeHbIIEHHIO 3aBHCHMOCTH KO3((QHUHEHTA YCHJEHHSA
yCTpOHCTBAa OT NapaMeTpPOB TPAH3UCTOPOB M CHHUXKEHHIO BHI-
XOIHOTO CONMPOTHBJIEHHA YCHJIHTeNsd (KO3(pOdHUHEHT ycHuje-
HHSl 110 TOKY COCTaBHOI'O TPAH3HCTOPA PaBEH IPOH3BENEHHIO
k03¢ PHILHEHTOB yCU/IEHHS BXOASLIUX B HEr0 TPAH3UCTOPOB).

[Tepemennbft pesuctop R3S cAyXHUT IJsi KOMMEHCALHH
BJIMSIHHS TOKA 3aTBOpA Ha MoKa3aHHUsl BoabTMerpa. Cuia To-
ka 3atBopa [IT nmpubausutenpno passa 109 A. Ilporekas
N0 pEe3HCTOPaM BXOJHOTO [eJHTeNsi, CONPOTHBJIEHHE KOTO-
poro paBHo 107 OM, 3TOT TOK co3[aeT Ha HEM MajfeHUe Ha-
npsixkenus, pasHoe 10 MB. IIpn moakuiouennn BosbTMeTpa
K MCTOUHHKY M3MepseMOro Hamnpsi)KeHHs C MaJblM BHYTpeH-
HHUM COTMPOTHBJIEHHEM MNaJeHHe HANpsIKEHHs OT TOKa 3aTBO-
pa yMeHblllaeTcsl IPaKTHYECKH A0 HYJs, 4TO BHOCUT OLIHOKY
B naMepenus. s nepsoro nognuanasdona (100 MB) owmn6-
Kka coctaBuna 6b 10%. Ha pesuctope R3 cosnaercs nape-
HHe HamnpsiKeHHs 3a CYeT TOKa, NPOTeKalollero OT HCTOYHH-
Ka MUTaHUs.

ConporuBnenus pesuctopoB R3 u RI5 noabupaiotcs
TaK, 4T06bl MOTEHUHaJ TOYKM 5 Oblq paBeH TOTEHUHATY
toukn A. Ienaercs 1o cienytomnm o6pasoM. [Ipu oTkpbl-
TOM BXOJ€ CTpeJKa BOJbTMeTPa yCTaHABJIHMBAETCS Ha HYJb
¢ moMoulbio noteHuuoMerpa R7 (mepekmioyateab S/ uaxo-
IMTCA B MOJIOXKeHHH « X 1», a nepeknaouarenp S2 — B nosio-
xenun «0,1 B»). 3arem BXox 3aMblKaercs HaKOPOTKO.
Crpenka npn6opa OTKJIOHAETCA OT HYJEBOrO MOJIOMKEHHUs.
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Mensia conportuBaenne pe3uctopa R3, cTpenky Halao Bep-
HyTb Ha HyJb. [locne 3TOro CHsITb 3aMbBlKaTelb, U MOXHO
NPOH3BOJIUTb H3MEPEHHSI.

I'papynpoBounasi xapakTepHCTHKa BOJbTMeTpa H306pa-
JKeHa Ha puc. 3 (415 ananasoHa «3 B»). Kpusbe I, 2 u 3
COOTBETCTBYIOT Pa3/INYHHM HalNpsi)KeHHsIM BbINPSIMHTENS HA
avone V8, ¢ KoToporo nopaercs mHTaHWe B LEMH HCTOKOB
MT: 1 —5,6 B; 2— 3,5 B; 83— 0 B. Ecau HeT Heo6xomau-

Uppixy )

N WD
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MOCTH HMeTb CHMMETPHYHYIO TPaiyHpPOBOUHYIO KPHBYIO, TO
BHIIPAIMHTENb Ha AuOne V8 cienyeT M3 cXeMbl yCTpoiicTBa
HCKJIIOYHTb. ‘

IIpu nmutaHun BoJbTMeTpa OT Oarapeil Ha Bxox (3a-
*)uM A) creayer noaaBaTh MOJOXKHUTEJAbHBIH CHMHAJ, TAK KAK
NpH 3TOM CHJa TOKa, nmoTpebJisieMOro OT HCTOYHHKA MHTa-
HHs, yMeHblnaetcsi. Ho Torama, uto cienyer u3 puc. 3, mpH-
netcss u3bpaTh BapHaHT C [BYMsl HCTOYHHKAMH MHTaHUS.
O6e Garapen MoryT uMeTb Hanpskenue no 4,5 B. CHuxe-
HMe HampsikeHHsi 6artapeil 1o 3,5 B He B.nser Ha mokasa-
HHs BOJIBTMETpA.

YMenbunTh notpebienre Toka ot 6atapeil MOXKHO, ecJH
yBEJHUYUTb CONPOTHBJIEHHe pe3ucTopoB RS u R12. Cuna To-
KOB, NPOTEKAIOLIHX Yepe3 3TH PE3HCTOPHl, HE NOJKHA GBITh
menbine, yeM 5—10 Iy (/n — TOK NOJHOro OTKJOHEHHs CTpe-
nouHoro npu6opa PA).
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TEHEPATOP HANMPS)KEHUS TPANEUEUIAJNBHOW $#OPMbI

B. Opaunapues

B npakTHke na6opaTOpHBIX HCC/eAOBaHHM, B H3MepH-
TeJIbHOM TeXHHKe, aBTOMAaTHKE H NPH TeJEBH3UOHHBIX METO-
Jax UCCaelloBaHHSl H KOHTPOJIA pa3/IHYHbIX OOBEKTOB 4acCTO
BO3HHKaeT HeOOXOAMMOCTb B (POPMHPOBAHMH YIpaBJiseMOro
CHTHaJa TpamnenedfasbHOll ¢opmbl. B H3BecTHBIX cxeMmax
(dopMHpoBaTesell, padoTamIUUX B pexHUMe ABYCTOPOHHETO
OTPaHHYeHHsl TPeYyroJbHOTO HANDSKeHHs, BOSHUKAIOT Ofpe-
Jle/leHHble TPYAHOCTH TNPH YNpaBJIeHHH BpPeMeHHbIMH mnapa-
MeTpaMM CHrHaJja.

Onucana cxema reHepaTopa, BblpabaTbIBaIOILEro HM-
yJ/IbChl HATIPSIXKEHUS TpaleluenanbHOH (POPMbl C pa3MaxoM,
paBHbIM 10 B, B 1nanasone HU3KUX ¥ HHQPAHU3KHX YACTOT.
Henuneiinocts ¢poutoB He xyxke 0,01%. Bosmoxna pas-
JesbHasi He3aBHCHMas peryJupoBKa [IJHUTENbHOCTEH I0JIO-
KHTEJbHOr0, OTPULATE]bHOIO ()POHTOB M BepIUIHHBI Tpamne-
1leHaJbHOI0 HMIYJIbCca, 4 TaKXKe reHepHpOBaHUe KOMeOaHu M
TpeyroJbHOi ¢opmbl. ['enepatop BoipaGaTeiBaeT U Koseba-
HHS NPSIMOYTOJIbHOH (DOPMBI, 4TO MO3BOJSIET HCIOJb30BaTh
€ro 1/ CHHXPOHHU3aUHU PAa3JHYHBIX YCTPOHCTB.:

[IpunuMnuanpHass cXeMa TreHepaTopa IpHBeldeHa Ha
puc. 1. dra cxema paspaGoraHa Ha 6a3e JOCTATOYHO M3-
BECTHOM CXeMbl reHepaTopa KosJebGaHHH TPeyroJbHOH GopMbl
Ha JHOIHBIX MOCTaX H CONEDPXHT HHTerpaTop, THCTepe3H-
CHBIH KOMIapaTop, XKAYWHH MyJbTUBUOpPATOp, UeThIpe
TPaH3HCTOPHBIX KJ/IOUa H JBA JHOJHBIX MOCTA.

Hurerpatop cobpan Ha onepauuoHHoMm ycuaurene (OY)
A2, 0XBaYeHHOM eMKOCTHOIl 06paTHOH CBsi3bl0 (KOHIeHca-
top C2). Kak u3BecTHo, py nmojade Ha BXOJ HHTerpatopa
OTPHLATENBHOTO HJH MOJNOXKHUTENbHOTO MNUTAIOUIMX Hamps-
JKeHHI Ha ero BbIXOJe TOSIBJSIOTCS COOTBETCTBEHHO JIHHEH-
HO HapacTaiollee HJIM JIMHEHHO majaiolllee HamnpsiKeHHe.
Ecau ycusnurens uHTerpatopa umeer 6eCKOHeYHO O60Jblloe
BXOJHO€ CONPOTHBJIEHHEe, TO NMPH OTKJIOUYEHHH ero BXoJa OT
NUTAIOUMX HanpsXKeHUH HA ero BbIXOAe OyAeT COXpPaHATb-
Cfl TO HampsiXKeHHe, KOTopoe OblI0 B MOMEHT OTKJIOYeHHS.
STO CBOHCTBO HHTErpaTopa HCIONb30BAHO B CXeMe reHeparo-
pa AJs MOJy4YeHHs HMIYJ/bCOB HANpPfXEeHHsA TpameleuAalb-
HOH (popMBl.
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Ilepexk/nioueHHe NHTAIOUWIHX HANPSIKEHHN Ha BXOAE HH-
TerpaTopa MPOH3BOAUTCS AHOAHBIM MoctoM V8 — VI,
ynpaBJsieMblM THCTEPE3HCHBIM KOMIIApaTOpOM, COGpaHHBIM
Ha onepauMoHHOM Yycuautene Al, a HUX OTKIIOUEHHE —
TPaH3HCTOPHbIMU Kaouamu V12, V13, paGoraomumu B HH-
BEPCHOM pexuMme.

Pa6oro#i kmoueit V12, VI3 ynpasiasier XKAyWHA MyJb-
tupH6paTtop, cobpaunetii Ha OY A3. JKaywmuii MynbTHBH-
OpaTop 3anyckaeTcs HMIYJbCaMH FHCTEPE3UCHOrO KOMNapa-
Topa uepe3 auddepenunpyoinne uenouku C4RI14 u C6RI15.
Llenp C5R20 siBnsietcsi BpeMsidajaiouieit. Duarogaps uc-
noJjib3opanuio uenoukun RI9VI7 (npu RI19 K R20) Bpems
BOCCTAHOBJIEHHS XYLIEero My bTHBUGpaTOpa MHOFO MeHblle
AJHTeNbHOCTH BBIXOIHOTO HMITYJIbCA.

TpausucropHeie kawoun V7 u VI8 BHINMOJHAKT BCHOMO-
ratenbHy10 QYHKUHIO, HHBEPTHPYSA BBIXOLHble HAMpsKeHH:
Mukpocxem Al u AS.

Huonuvie moctel VI — V4, V8— VIl paboralor kak
TOKOBBle BeHTH.H. Korma Hanps:KeHHe Ha BBIXOJe olepa-
UHOHHOrO ycuiutens Al MoJOXHUTEbHO, JeBble BEpXHHE H
NpaBble HHXKHHE MO CXeMe AHOAbl MOCTOB 3aKpbIThl M TOKH
TEeKyT 4epe3 MpaBble BepXHue AuoAbl. [Ipnm u3meHeHHH mno-
JISIPHOCTH BBIXOJHOTO HANpsiKeHHUs1 MHKpocXeMbl Al 3aKpbi-
BaIOTCSl JIeBble HHXKHHE H NpaBble BEPXHHe NHOIbl, 8 TOKH
TeKYyT Yepe3 NpaBble HHXKHUE THOMBI.

Mcnonb3oBanue AMOAHBIX MOCTOB [O3BOJISIET IOBLICHTb
CcTabUIBHOCTb K4K aMIIUTYAbl, TaK U YacCTOTbl KoseGaHHi
Tpaneuenjanbno ¢opmbl. [Ipu 31OM, 4TO6E MOAYUHTHL HA-

JYyullie pe3y/bTaThl, BCe AMOABI B MOCTaX JOJKHbl ObITb
OJIHOrO THIA, 4 UX MapaMeTpbl HAeHTHuHbl. KpoMe Toro, He-
3aBHCHMAas peryJupoBKa (DPOHTOB TpamneneuganbHOro Ha-
IpsAeHUS BO3MOXHA GJiarofaps pas3fielieHUI0 BpeMs3analo-
wux uenefl HHTerpatopa RI0OC2 w RI11C2 ¢ nomolplo OH-
onxoro mocra V8 — VII.

Ha puc. 2 npusenensl nuarpaMMbl HanpsKeHHH B pas-
JHYHBIX TOUKax cxeMbl. Jluarpamma uanpsikenus U, mo-
CTpPOEHa B NPEANOJIOXKEHHH, YTO Ha BCeX AHOAaX MajieHHe
HanpsKeHUst oAMHaKoBo u paBHo 0,6 B, a TpansucTopnl
Vi2, V13 npu uHachlllleHHH <«CTATHBAIOTCA» B TOYKY.

Ilyctb B HauabHBIE MOMeHT (f = () Ha BbIXOIe KOMIa-
paTtopa orpuuartenbnoe Hanpsikeuue (Ua = —1,2 B), Toraa
OTKDHIT NpaBbiil HMXKHHHA auon Mocrta V8 — VI, Bxox 13
mukpocxeMsl A2 uepe3 pesuctop RII okasbiBaerca mof-
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COeIHHEHHBIM K MUTAlOleMy HanpsxeHuto — E u Ha BHIXO-
Ae cxeMbl (OpPMHpYeTCs NOJOXKHTEJbHBIH (POHT Tpamnere-
HaJbHOTO UMNYabca Ty, MAJIUTENbHOCTh KOTOPOTO ONpeje-
asietcs BpeMsidanatouleil uenbio RI1IC2. Ilpu poctu:KeHHH
BLIXOAHBIM HanpsikeHneM ycrpoiictBa Usux noporosoro
ypoBHSl KoMmnaparopa (f = f;) Ha ero BbIXOJe NOSIBJISIETCA
nosoxurenbHoe Hanpsikenue (Ua = +0,6 B); oanospe-
MEHHO 3anycKaeTcs XAYIWHH MyJIbTHBHOpaTop, BhIpabaThl-
Balolhii oTpHuaTtenbHblit umnyabc (Us), ompepensiomui
AJHTEeNbHOCTh BEpLIMHBI HMIyJbCa TpaneleyufaJbHOro Ha-
npsixkenns Ty B reuenne Bpemenu Ty Tpansucropel V12,
V13 OTKpBITH ¥ HaCHIlEHbl U BXOJ HHTETPUPYIOLLEr0 YCH-
JHTEJIS OTKJ/IOYeH OT MHUTAOUHUX HanpskeHud (maneHue
Hanps>KeHHs] Ha OTKPbITOM TPAH3UCTOPE, BKJIOUEHHOM HH-
BePCHO, MeHbllle NajeHHsl Hampsi)KeHHs HA AMOJe, CMelleH-
HOM B NpPSIMOM HampasJ/IeHHH, TO3TOMY TpaBble JHOABI MOCTA
V8 — V11 3akpeithl). [To okonuauuu umny/abca Us oKasbl-
BaeTcst OTKPBITHIM NpaBblii BepxHuil auoa mocra V8 — V1l
TaK KaK Ha BbIXOAe KOMIapaTopa HPUCYTCTBYeT MOJIOXKH-
tenbHoe Hanpsikenue (Us = +1,2 B); Bxon /3 Mukpocxe-
Mbl A2 yepe3 pesuctop RI0 moicoeiuHeH K HHTAIOLIEMY
Hanpsiokenuio +E/, 1 Ha BbIXoAe cXeMbl GoOpMHpYyeTCs OT-
punatenbHbli (QPOHT TpameuenAasbHOro uMmny/abca Ty,
AJUTENLHOCTh KOTOPOTO ONpefensieTcsi BpeMsi3ajgalolled
uenbio RI0C2. )Xpymuit MynabTUBHOpaTOp 3amycKaercs
KaXAblll pa3 mpu nepexoje BBLIXOAHBIM HaNpsiKeHHEM KOM-
naparopa (U,) Hy/eBOro ypoBHs.

Kak BunHO 3 pHc. 2, reHepaTop NOMHMO TpanewLeH1aab-
HbIX KoJebaHuil BblpabaTbiBaeT Takxke M KoJeGaHHS mps-
moyroabHol ¢opmbl Us, Uy, Ur, uTO 103BOJMISAET JIETKO CHH-
XPOHH3UPOBATb OT HEro pasJyUyHble YCTPOHCTBA.

JautenbHOCTh (QPOHTOB, BepIUHHBl TpaneueHAabHOro
MMIyJIbCa H NMepUOA KoJieGaHHA MOXHO HAaWTH H3 BhIpaxe-
HHH

U,
Td)_ = R10C2FE—IV (1)
Un
Toy = RucleE_ﬂ 2)
T, = 0,7 R20C5, 3)
Ta=To—+To++Ts, 4)
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rne Tg—, Toy, Te, Tu— BpeMeHHEIe napaMeTpbl BbIXOXHOTO

HanpsaxKeHUd,

Uw — pa3Max BBIXOJHOTO HanNpsizKeHUs;
-+ E] — nurawliee HanpsiKeHUe;

R10, R11, C2 — BpeMs3ajawuiie 3JeMeHTH

TOpAa;
Upny
-
3 /
0
t \ t
T8 | Tp- Tp+
Ug
+1,2B -
U
128 1 ’
vsh |+ S
+1,28 t
B e =
Us
,,1:._ I S I §
+/ 2B
Y t
-8l —1 =4 __=
Ue
-mr-—di-— e e e o
g k2

Puc. 2. Dmiopl HanpsixKeHufi B pas3nuy-

HBIX TOYKaX reHepatropa

HHTerpa-

U v /\

Tp. To+
Uy f
*2B e
12 t
Us
0 — —-;-
R

Puc. 8. Sniopbl Hanpaxe-

HHA (Ha BHEIXOJAE TreHepa-

TOopa — KonebGaHua  Tpe-
YroJIbHON (hOPMbi)

R20, C5— Bpems3a-
JalolllHe 3J1€MEHThl XKIYy-
miero MyJbTHBHOpaTopa.

U3 Bripaxenuit (1) —
(3) caemyer, uto OJH-
TeJbHOCTH Tg—, Tt U T
MOXKHO JIETKO peryJ/upo-
BaTb MH3MEHEHHEM CO-
NpPOTUBJEHHH  Pe3UCTo-
poB R10, R11 u R20 co-
OTBETCTBEHHO. Menss
eMKOCTb KOHJeHcaTopa

C2, MOXHO ONHOBPEMEHHO HM3MEHSITb AJIHTeNbHOCTH Tg— H
T¢+. I1py u3MeHeHUH HOMHHAJbLHOIO CONPOTHBJIEHHS Pe3HC-
Topa R8 MeHAIOTCS AJHTENHHOCTH (GPOHTOB, OJHAKO TPH
3TOM MEHfETCS M pa3Max BbIXOAHOro HanpsKeHHs Uw.
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[lpn HoMuHanaX, yka3aHHBIX Ha cxeme, Uy = 10 B,
Tq)_ = T(b+ = 1g, Ty = 1,3 C.

Hurterpupyromuit  ycuaurens A2 npUMeHeH CepHH
K284YIl1 (6ykBeHHOe 0603HaueHHe MOXKeT ObiTb JIOGBIM).
Ins atoro ycunurtensi na yacrore 1000 I'u Moay/ab BXOAHOrO
conpotusjenuss 5 MOwm, Koapduuuent ycumenus = 20 000.
Tax kak Bo BXOAHOM KacKaje OmepauHoOHHOro ycuauteas A2
CTOAT MOJIEBble TPAH3HCTOPHI, TO BO3MOXKHA FeHepauus Tpa-
neuerfaibHblX KoJeGaHHH HHM3KOH M HH(PPAHHU3KOH 4acTOT
¢ BEpIUMHOH, NpaKTHYECKH He HMelollel cnana. Mukpocxemy
K284y 1 moxno 3amennth Ha K140YI8. B stoM cayuae
oTnajaer HeoOXOQHMMOCTb B HCTOUHHKe nuTaHusa E2 =
= =+9 B, nocko/ibKy 3Ta MHKpOCXeMa MOXeT MHTAaTbCs OT
ucTouHnka +12 B.

Cnenyer oTMeTHTb, uTO (POHTHl TpameleHAa/bHOIO Ha-
[IpsiKeHHsi, BbIpabaThbIBAeMOr0 TeHepaToOpoOM, OTJHYAIOTCS
BbICOKOJ JIHHeHHOCThIo. Koadduunent HennHeHHOCTH (HpOH-
TOB B J@HHOM cJiyyae MOXKeT OGbITh ONpefeleH 1o (opMmyJe

o — Un(R+ Rex)
|ETRy Rox

rae Uy — pa3Max BBIXOZHOTO HampsixKeHHs;

E1 — nuralolee HanpsKeHHe,;

Rpx — BXOZHOE CONPOTHBJ/IEHHE HHTEIPHPYIOLIETO YCHJIH-
TeJs;

Ko — K030 uuMeHT ycuaeHUsl HHTETPUPYIOLLETO YCHJIHU-
JUTENS;

R — conporuB/eHye pesucTopa B HHTErpUpyoLledl Le-

nu (pesuctopnl R10, RI11).

Ipu Uy = 10 B, EI = 12 B, Rgx = 5 MOwm, K, = 20000,
R = 5,1 MOwm Henuueiinocte He mpesbimaer 0,01%.

JIas noBbllIeHUS TOYHOCTH WHTErPHPOBAHMSA H HCKJIO-
YyeHHsl cnaja BepLIHHbI TpaleleHJaJbHOrO HMIyJbCa KeJsa-
TeJbHO HCNOJb30BaTh KoHJeHcatop C2 ¢TopomiacToBbli
UM NoJuKapOOHATHBIM, a TaKKe NMPHMEHSTb KpeMHHeBble
nuonnl J1220, 11223, KI1503.

Ecan ¢ nomowpio auddepeHuupyolel LENOYKH, aHa-
JqoruuHoil fuddepenuupyomwum uenoukam RI4C4 n R15C6,
Ha BXOJ XKAyluero myabtuBu6partopa A3 mogapath BHEMIHHH
HMIYJbCHBIA CHCHAJ, TO B BBIXOAHOM HanpsiKeHHH Usux
(cM. puc. 2) mMoxHO B mo60fi MOMEHT (POPMHPOBATH FOpH-
30HTaJIbHble Y4aCTKH («NOJIOYKH»), HA4yaJ0 KOTOpbIX Oyner
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COOTBETCTBOBATh OTPHIlaTe/bHbIM NIepenazaM BHeIHero CHr-
Hasna. JJJHTeIbHOCTD «N0/I04YeK» GYLeT OnpenensiThCA Bbipa-
XeHuem (3).

Ecan ot pnaronanu mocra V8 — VII oTcoeiHHUTH KOJ-
JieKTopbl TpaHsucropoB VI2 u V13, renepatop Gyner Beipa-
6ateiBaTh Kose6aHHS TPeyroabHod ¢OpMBI ¢ pPa3MaxoMm
Uw = 10 B. [lnarpaMMbl HanpsiKeHHH AJs 3TOro cjayyas
npHBelleHbl Ha pHc. 3. JJIHTEIbHOCTH GPOHTOB TPeYroabHBIX
KoJMe6aHNH MOXKHO HaWTH U3 Bbipaxenu# (1), (2).

[TpaBusibHO cOGpaHHOE YCTPONCTBO He TpebyeT HaJTaAKH
¥ HauMHaeT pa6oTaTb cpasy e Mocje NOAKIIOYEHHs MHTa-
IOIHX HanpsXeHUH.



9NEKTPOHHUKA B BbITY

LIBETOMY3bIKAJILHAY YCTAHOBKA
J1. Hlymankua

OnucbiBaeMas LBeTOMy3blKasabHas ycranoBka (LIMY)
HMeeT PAN oco6eHHOCTEH, YJAYYIIAIOMWHUX ee SKCIyaTallHOH-
Hble T1gpaMeTpbl. YCTPOHCTBO CHaGXEHO AOCTATOYHO YyB-
CTBHTE/IbHBIM YCHAMTEJeM HHU3KOH YacCTOTHl, HMEIOIHUM CH-
creMy APY u «kommpeccop». CHJIOBEIM pEryJHpyOUIMM
3JIEMEHTOM fIBJISIETCS THPHCTOPHBIA PEryJsATOp HaNpsiKeHHs
(TPH), B KOTOpOM mnpHMEeHeHb BCTPEYHO TNapaJJiesbHOe
BKJIIOYEHHE THPUCTOPOB M (ha30MMNyJbCHbIi MeTOA ympas-
JeHns THpuctopaMu. Takoe BKJIOUEHHe THPUCTOPOB MO3BO-
JfeT neay4YuTb 6OJbIIYI0 BBIXOAHYIO MOIIHOCTb H, YTO OCO-
6eHHO BaXKHO, HCIONB30BATb JIaMIbl HaKa/HMBaHHA Ha Ha-
npsixenne 220 B, Torpa Kak cXeMbl ¢ OJHMM THPHCTOPOM
TpeOyIOT MaMn HakaauBaHus Ha 110 B, uau auognoro mo-
CTa, HJHM MOKa ellle MaJopacHpoCcTPpaHEHHbIX CHMHCTOPOB.
Haunasn LIMY umeer MaKCHMaJbHYI0 MOIIHOCTb B OXHOM
Kanaje 4,4 kBr. Ilpumenenre ¢asoumnyJsibCHOTO ymnpasJe-
HMSl THPHCTOPAMH TO3BOJIHJIO MOJYYHTb ROCTATOYHO MJIaB-
HY!0 PEFYJHUPOBKY HaKaJ/a JaMIl.

[Tpunuunuanbuas cxema (puc. 1 m 2) UMY npeacras-
asieT co6oil uethipe oauHakoBhlx TPH, ynpaBasembix Ha-
npsi>kKeHueM 3BYKOBOH 4aCTOTbl, pa3J/ieJleHHOH Ha TpH da-
CTOTHHIX auanaszona 50—300, 250—800, 700—12500 [u.
KaxaoMy uacTOTHOMY JAHMana3oHy COOTBETCTBYeT Ompefe-
JEHHbI# UBET: KpPAacHbIH, 3eJeHBIH HJIH KeJATblfl, CHHUH.
YersepThlil peryasTop pabotaeT BO BCEM 3TOM JHamasoHe
4acToT, HO C yBeJHUeHHeM BXOAHOTO CHTHaJa SIPKOCTb JaMmi
yMeHbiiaercsi. DTOT PEryaaTop CIYXHT Aaa (GpoHoBOH (¢u-
0JIETOBO¥) TOJACBETKH BO BpeMs May3 B MY3BIKAJbHOH 1po-
rpaMme, 4TO YMeHblllaeT YTOMJICHHe TJ1as.

Hu3kouacTOTHBIA CUTHAJ MOCTyNaeT 4yepe3 AeJHTE]b Ha-
npsikennst R/ — R3 Ha sMuTTepHBA mosTopuTens VI (upn
HaxaToh kHonke S3 Tpansucrop VI ucnosb3yercs Kak ycH-
JHTENbHBLI KacKal AJs pa6oThl oT MHKpo¢oHa). Boicokoe
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BXOJNHOE COINPOTHBJIEHHE SMHUTTEPHOrO MOBTOPHUTENS H [0-
CTAaTOYHAs UYYBCTBHTeJNbHOCTb ycuautens HY mosBossior
noakMounTh BXoA LIMY K /uHefiHOMY BHIXOJY 3BYKOBOCNpO-
M3BOJSILLETO YCTPOHCTBA.

Hasee curHas mocrymaer Ha peryJaupyeMblil AeJHTelb
HaNpszKeHHs, COCTABJIEHHBIN U3 pe3uctopa RI u TpaH3ucTo-
pa V2. Ha 6a3y Tpausucropa V2 moctynmaer orpuiarteabHoe
HanpsiXKeHHe C BHINpAMHTeNs Ha auojax VI2 m V13, koto-
poe 3aBHCHT OT YPOBHs CHTHaJ/a Ha BbIXoje ycuautenas HU.
C yBenuueHHeM BHIXOAHOI'O CHT'HAJia CONPOTHBJEHHE KOJI-
JIEKTOPHOTO Ilepexoja YMeHbIIaeTC s, YTO NPHBOAHT K yMEeHb-
IEHMIO YPOBHS CHIHaJsa Ha BXoje ycuaurtens. Takum obpa-
30M OCYILECTBJISIeTCA aBTOMAaTHUYeCKas pery/upoBKa ycHie-
uus (APY). B 3aBucHMOCTH OT eMKOCTH KOHaeHcaTopa C2,
BKJ/IIOYEHHOTO B 6a30BOH Liemn TpaHaucropa V2, MeHsercs
noctrosiHHast BpeMenu APY.

Ecan naxara xHonka S/, To B uenb 6a3bl TpaH3HCTOpA
V2 pxuoueH TosbKO KoHmeHcaTtop C4 He6OJ/IbLIONH €MKOCTH.
[Tpn stoM nocrosinHas BpemeHn APY Mana n npoucxoaut
cxKaTHe NHHAMHYECKOro AuanasoHa. Ecianm HaxkaTa KHONKa
S2, B uenp 6aspl V2 nonpkmiouaercst Kougencatop C5 60.1b-
1I0# €MKOCTH, Y4TO yBeJIMYHBaeT NOCTOsiHHYI0 BpeMenn APY.
CxaTus JMHAMHYeCKOro AHaNna3oHa B JaHHOM cJyuae He
npoucxoaut, u APY pa6ortaer B OOBIYHOM pexHMe.

CKaTve IMHAMHYECKOro AHana3oHa HeoOXOJHUMO O cJe-
AYIOWHUM npuunHaM. [IMHaMyu4ecKHi AHana3od GOJbIIHHCTBA
My3blKaJbHBIX nporpaMm cocrasaser 50—70 ab, a gnana-
30H H3MeHeHHsl fIPKOCTH CBeYeHHs JaMNn HaKaJWBaHHs —
Bcero 10—20 ab. [Toatomy nuast ynosnersopuresbHoil pa6o-
ol [IMY Heo6xomnmo cxkaThe AMHAMHUYECKOrO [Hamna3oHa.
Ecan nuHamMHuyeckKuil 1ManasoH 3BYKOBOH NMporpaMMbl HeBe-
JIHK, TO HAaXXHMAaIOT KHONKY S2.

JByXTakTHBIH YCHJIMTE/Ib Harpy:KeH pa3Jie/HTebHbIM
tTpancpopmatopoM T/, KOTOpLIH CIAYyXHT AJS TajJbBaHHYe-
cKol pa3Bsi3ku Bxoa0B Bcex TPH.

C obmotok [/—V tpaHchopmartopa T/ HanpsKeHue
3BYKOBOM YaCTOTbl TMOCTyNaeT Ha IMOTeHUHOMeTpol RI9 —
R22, ¢ pBuKKOB KOTOpBHIX uepe3 LC-QuabTpbl nocrynaer B
TPH. Iorenunomerpsl R19 — R22 cayxat a8 yCTaHOBKH
KeJaeMOro COOTHOIIeHHs! sIpKOCTell JiaMIn BO BCeX KaHaJsax.

Bce THpHCTOpHblEe perysisTopbl HAEHTHYHBI, MO3TOMY
paccMOTpHM paboTy TOJBKO OJHOTO H3 HHX, HalpHMep,
HCIOJ/Ib3YeMOro B KaHa/e CaMblX HH3KHX 4acCTOT.
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B 3aBuCHMOCTH OT HampsiKeHHs, JNeTeKTHPYeMOro AHO-
aoMm I-V1 (cMm. puc. 2), MeHsieTcsl CONPOTHBJIEHHE KOJJIeK-
TOPHOTO Nepexoja TpaH3ucropa I[-V3, 4To u3MeHseT BpeMs
3apsiia xoHueHcaTopa /-C2 B TeueHHe OXHOrO MOJIymepHOAA
HanpsikeHnsi cerd. Ilo Mepe 3apsina konpeHcatopa [-C2
HanpsiKeHHe Ha ero obkJjankax ysenanuuBaercs. Korpa oHo
JOCTHTHET NOpora OTKPBLIBAHMSI aHAJOra ONHONEPEXOIHOIrO
Tpansucropa I1-V4 wu I-V5, nmpoucxomut OBICTpHI pa3psn
Konaencatopa I-C2 uyepes o6MoTky I TpancdopmaTopa
I-T] u aunajor ogHOMepeXOAHOro TpaH3ucTOpa. Bo3HMKalo-
wuii 8 o6Motkax /I n [I] mmnyabc ToOKa OTKpbIBaeT THPH-
cropnl 1-V6, 1-V7. Ot Toro Kak GHICTPO 3apsiKaeTcs KOH-
nencartop [-C2, 3aBucuT (a3a BKJIIOUEHHS THPHCTOPA H,
cJlefloBaTeJbHO, 3P (deKTHBHOe HANpsXKeHHe HAa JaMmax Ha-
KanuBaHus. TakuM 06pa3oM OCYILeCTBJsETCS TJaBHas pe-
TyJIMPOBKa PKOCTH CBEYEHHS JIAMIT B 3aBUCHMOCTH OT yPOB-
Hs cursasna HY.

Kanan dona umeer nepemeHHblil pesucrop 4-R7, Koro-
pblif 103BOJISIET YCTAHOBUTb Haua/JbHOE CBEYEHHE JIaMIl.
Kpome Ttoro, BmMecto ¢uabTpa mnpuMeHeH TPaH3UCTOPHBIH
kiaoy V15 (cm. puc. 1), KOTOpBI OTKpbIBaeTCs MPHU MOSB-
Jennn B ob6mortke V Tpancdopmaropa T1 HanpsiKeHus
mo6oii 3ByKoBo#l uacToTH. [locTemeHHOe OTKpBITHE KJi04a
NPUBOAHUT K 3aKpHITHIO TpaH3uctopa 4-V2, uto npusemer K
[J1aBHOMY BBIKJIOUEHHIO JlaMN B KaHaJse (oHa.

MY pasmeniena B kopnyce pasMepoM 320 X 250 X
90 mMM. MoHTaX BLINOJHEH Ha [ABYX INeYaTHbIX MJaaTtax H3
CTeKJOTEKCTONNTA, H300paKeHHbIX Ha pHuc. 3 U 4. Tupucro-
pHl yCTauoBJIEHbl Ha pajuaropax maowmaneio 250 cm?, koro-
pble 3aKpenJieHbl Ha OCHOBAHHH M3 TEKCTOJHTA TOJLIHUHOIN
4 mm. Tpancdopmatopel [-T/ —4-T1 pasmelleHbl B Mpo-
CTPaHCTBe MeXxuy paavatopamu. Ha stom e ocHoBauum
3aKpenJieHbl nedatHble miaaTe, TpaHcpopmatop T2, duabT-
pw HY, npenoxpanurenn.

UMY cobpaHa u3 pocTynHblx pAeraqeil. TpaHaucropbl
MOXKHO 3aMeHMTb J0ObIMH u3 cepui MI140 — MII42 u
MI136 — MII38, kounencatopn [-C2 — 4-C2 MBM 0,5 mx®
Ha 160 B. Ounekrpoaurtnueckne kongencatopbl Kb50-6 u
K50-12, pesnicropnt MJIT-0,5, kpome 1-R6 — 4-R6, nonyctu-
Masi pacceMraeMas MoWHOCTb KoTophix 2 Br. duoaw 9B
MOXHO 3aMeHHTb Ha J19 ¢ /06BIM GYKBEHHBIM HHIEKCOM.
Tupucropsl K¥Y202H moxHo ncmosb3oBaTh A06ble ¢ 06part-
HbIM HanpsikeHneM He MeHee 300 B. Crnenyer moMHHTb, 4TO
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MaKcHMaJbHbIH TOK HAarpy3KH BJBO€ Bblllle MaKCHMaJbHOIO
TOKA NMPUMEHEHHOIO THPUCTOPA, YTO M ONpejeJseT MaKCH-
MaJIbHYI0 MOLHOCTbD.

[Mepekaouareaun S/ — S2 (tunma I12K) u kHomka S3 ¢
He3aBHCHMON (puKcauuell pacnosoXeHbl Ha NepejHell MaHe-
JM U3 MIOpPAJIOMHHHUSA, 31eCb XKe DPaclOoJIOKEHbl Pe3nCTOPbl
R3, R19 — R22, 4-R7.

Tpaucoopmaropst [-T/ —4-T1 HaMoTaHB IIPOBOAOM
I12B-2 0,25 na kosbuax u3 nepmaJios 79HM tunopasmepa
K25 X 15 X 5, o6motkn II u Il comepxat mo 40 BHTKOB,
o6moTka | — 60 BUTKOB TOTO e NPOBOAA.

Tpancpopmarop 7/ namotraH Ha JBYX TaKHX e KOJb-
nax, CJIOXeHHbIX BMecte. Bce 0O6MOTKH cojepxar 1o
80 ButkoB nposoaa [19B-2 0,25. Oco6oe BHHMAaHHe BO BCex
TpaHcopMaTopax cielyeT YIeJHTb MeXOOMOTOUHOH H30-
JISILHH M NIPaBHJIBHOCTH BKJIOYeHHs1 06MOTOK. TpaHcdopma-
top T2 cobpan Ha cepaeunuke III116 X 20, o6moTka / conep-
xut 4000 ButkoB nposoga [13B-2 0,15, /] — 150 BuTKOB
nposoaa [19B-2 0,6. Karywku ¢unbtpos LI — L4 cobpaHbl
Ha cepaeynukax HI12 X 12, L1 cogpepxur 1000 BHUTKOB,
L2, L3 —mno 1500 ButkoB, L4 — 1200 BHTKOB mpoBojia
[19B-2 0,12,

Hanaxusanne LIMY HecaoxHo. Tpebyercs nog6op
pesucropa R7, utoObl B TOUKEe COEJHHEHUsI SMHTTEPOB TPaH-
suctopoB V6 u V7 Gblio HampsiKeHue, paBHOe MOJIOBHHE
HanpsiXKeHUs NHTaHHA ycuuutens. Pesucropom RIS ycra-
HaBJHBAlOT MaKCHMaJsbHyI0 ray6uny peficreus APY. Tlpu
HEOGXOIMMOCTH MaKCHMaJjbHyI0 TyOuny neiicteus APY n
«KOMIIPECCHH» MOXHO YBEJIMYHTb, YBEJHYHBAs CONPOTHUBJIE-
HHe pe3uctopa RY.

B 3akjiouenue cienyeTr OTMETHTb, YTO 3PUTENbHBIA 3(-
(GeKT BO MHOTOM 3aBHCHT OT BBLIXOAHOTO ONTHYECKOro
yCTpOHCTBA.

BEFYUIHE OTHH HA UMC
B. Yepenos, C. benaun, B. Capuues

an OQ)OpMJIeHPIH peKJlaMHbiX BbLIBECOK, CBETOBbIX Il1aH-
HO, HOBOTOAHHX €JIOK M DPa3/IMYHBIX CBETOBbLIX KOMIO3ULHH
HCnonb3yeTcss 3p@deKT «beryline OrHH».
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S¢derr «Gerylune orHm» 3aKA0OUAETCA B MOOYEPENHOM
KOMMYTAUHH JlaMil, PACIIOJIOXKEeHHBbIX IPYr 3a APYroM, 4TO
CO3/1aeT Breuat/eHHe Geryllero cseta no rupasuiae. Jlammost
pasjensioTcs Ha TPYNNbl M pac-
M0J1araleTcst B OnpeeseHHoM Mo-
psaKe. ODJeKkTpHueckas cxema

1
4 #2 4
H 43 H] #3'

X X X
@ Y | "1

Y
5o 7
Sol [r— "o 2
Puc. 1. Cxema coepuHedus Puc. 2. Crpykrypuasa cxema
TPYON JaMn B CHDJIsIHIE ycTpoiicTBa

COEJIHEHHsl TPyNN JlaMN B THPJsAHJe NOKasaHa Ha puc. l.
Huc10 KOMMYTHPYEMbIX TPYIIN B THDJISIHAE PABHO TPeM.

Vi-vs ? Y ® e
K1 202K i ® z -
IT £ !
vs| szl 6y Yave | szl 69 18 vl sl 6y
Iz J ST 1798
JA -128
D02  Ki550A3 o117 I nre 7 VIER/g
D3, D4 KITKS51 Z 45
V5-VT KY202H A5 7 5 —
by D4
£2510  R3 50 sl | 5
= 7,17 47 e
D23 .J;_ 1|
Ay, 12
g 9
Al 14 Al |6
+".50x725 7

Puc. 3, IpuHuunuanbHasn cxeMa ycTpoficrBa
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OyHKIMOHAIbHAS CXeMa YCTPORCTBA, peanusyomias -
(GexT «Berymux OrHefi», npeacrasjeHa Ha puc. 2. Cxema
COCTOHMT M3 3ajalolllero resepatopa I, cuetynka 2, memiud-
patopa 3, 6/10KOB ynpaBieHHsi 4, CHJOBBIX THPUCTOPOB 5 H
Harpysku 6. Umnyabcel, BolpaGaThiBaeMble redepatopom I,
NOCTYNalT Ha BXOA CYETYHKA 2, M3MeHsis COCTOSIHHE €ro
Tpurrepos. lemndpatop 3 npeoGpasyer ypoBHH BBIXOAHBIX

ve-vir
42267 gy 350
|—]

-128

, A 4 5 7 4 A
I
i
~7208 4

240

Puc. 4. TlpununnnanbHasa cxe- Puc. 5. [lpuHuunuanbHas cxeMma 6i0Ka
Ma 6JioKa ynpaBieHHs NHTaHus

JIOTHUECKHX MMOTEHIHAJIOB TPUTTEPOB CUeTUHKa B yNpaBJslo-
llie CHUTHaJbl, KOTOpble TOOYepefNHO NHOABJSAIOTCH HA €ro
BHIXOAHBIX KaHajax. YNpaBJIAOIME CHTHAJ, MOCTYNAIOIHUi
¢ BBIXOJa JemindpaTtopa Ha BXoA 6/10Ka ympaBJieHHUs, OTKPbI-
BAaeT YyHpaBJdeMblli CHJIOBOH THPHUCTOP KaHaJsa, 3a)uras
APHCOEIHHEHHYIO K HEMY TDYNNy JaMil.

Ha puc. 3 npencraBneHa OpHHUMNMAJIbHAS 3JEKTPH-
uyeckas cxeMa yCTpOHCTBa, peaqausyolas sdphekT «6erymux
ordeft». OmnucbiBaeMoe YCTpOHCTBO mNpencTaBjsier cobod
TpeXKaHa/JbHBIH CHJIOBOH KOMMYTaTOp C pery/jupyemoi ua-
CTOTOH mepeKJaioueHusi. 3anawuui resepatop I cobpaun 1o
cxeMe MysabTHBHOpatopa Ha MuKpocxeme D2./ — D2.5. Pe-
smcTopoM RI ocyulecTBJsieTcsl NaBHas peryJnpoBKa 4acTo-
THl MyJbTHBHOpPaTOpa B HEOOJLUINX Npefesax.

Ha rtpurrepax D3 — D4 co6GpaH CUETUYHK, HUMeEIOUHN
K03 (UUHEeHT nepecuera, paBHbIl TpeM. Brixoxsl Tpurrepos
cueTyMKa COeIHHeHbl ¢ aewindpaTopomM MuKpocxem DI.[ —
D1.8, conepallum TpH BHIXOAHBIX KaHaJja.

Paccmorpum 6osiee moapo6HO MpHHUMN paGoThl melliHd-
paropa. [Ipeano/sioxXuM, 4TO Ha MHBEPTHPYIOUIHX BbIXOAaX
6 Tpurrepos MukpocxeM D3, D4 npucyTCcTBYyeT BBICOKHH JIO-
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rHYecKHfl ypoBeHb, TOTAa Ha Bhixoie / Kanana jgemudparo-
pa GymeT HH3KHH JIOTHYeCKMA YpOBEHb, 8 Ha BCEX OCTAJb-
HbIX — BhicOKH#. TIpu nocTymiieHHH cienyollero MMnyJbca
MSMeHsSieTCsl COCTOsIHHe TPHITepOB CUeTUHKa H Ha Bbixoae I/
KaHaja JemudpaTopa MOsBJASETCS HU3KHHA JIOTHUECKHH ypo-
BeHb, a Ha mpejablaylleM — BoicokHH. ITpouecc KoMmmyTanun
BBIXOJHBIX KaHa/OB HellndpaTopa NOBTOPSAETCA MO 3aMKHY-
TOMY LHKJY, KpaTHOMY TPeM.

ﬁ.ﬂﬂ ycTofiunBol paboTH TPHITEPOB CYETYHKA Ha BXO-
obl K TpUrrepoB MoOmaeTcss BHICOKHH JIOTHYeCKHH YpOBEHb
¢ BoIxoga MuKpocxemMbl D2.4. Huskuit jornyeckHi ypoBeHb
SIBJISIETCS] YNPaBJSIOUMM CHTHAJOM paboThl 6JI0KOB ynpaB-
JIEHHS] THPHCTOPaMH.

Ha puc. 4 npexncrapseHa sjeKTpHueckass cxemMa O6Ji0Ka
ynpasJieHHsl. YCTPOHCTBO COCTOHT H3 TPaH3HCTOPHOrO KJIO-
uya V20, npenHa3HayeHHOro AJs yNPaBJeHHs CHJIOBHIM THPH-
cTOpoM, H TpaH3uctopa VI8, cayxaiuero Ajs cCOrjiacoBaHHs
paboThl MuKpocxeMbl fmemndpatopa DI ¢ TpaH3HCTOPHHIM
KmatouoM V20. TIpu nocTyn/ieHHH HM3KOIO JIOTHYECKOTO YPOB-
Hs Ha Bxoj G6JioKa ynpaBJjeHusi Tpausucrop VI8 3akphl-
BaeTcd, a TpaH3ucrop V20 oTkpbiBaercs, H Ha ynpabJso-
LK 3J1eKTPOJ THPHCTOPA Yepe3 OrpaHHYHTENbHBI PE3HCTOP
R7 noctynmaer [OCTaTOYHBIH AJISL YIPaBJEHUS TOK, THPHCTOP
OTKpHIBAaeTcsl M NPHCOeJMHEHHAass K HeMy rpynma JaMmn 3a-
xuraercs. ITpouecc ynpaB/ieHHst OCTaNbHBIMH THPHCTOPAMH
aHaJsiornyeH. CxeMy CHJIOBOH YacTH yCTPOHCTBa MOXHO He-
CKOJIbKO H3MEHHTb, €CJIH BMeCTO AHOmHOro Mocra VI — V4
(cM. puc. 3) BKJIIOYHTH OQHH AHOZL B TOM XKC HampaBJ/IeHHH,
4YTO H CHJIOBBlE THPHCTOPHL. SIDKOCTb CBEUEHHS JaMIl THp-
JISHAB NIPH 3TOM CHH3HTCS BNOJOBHHY. IIpu HCHO/b30BaHHU
THDHCTOPOB B peXHMe IIOJIHOH MOLIHOCTH HX HeoGXOLHMO
CHa6OHTb paaHaTOpaMH NOJIE3HOH MJOLAaJbl0 He MeHee
65 cm2.

Cxema 6/10Ka nUTaHHS npencTaBjeHa Ha puc. 5. Ilura-
HHe MHKDOCXeM OCYILEeCTBJSETCS CTAaGHJIM3HPOBAHHBIM Ha-
npsixkenuem 5 B + 5%,

Tpancpopmatop 7T/ HaMOTaH Ha MarHUTONPOBOAE
LIJI16 X 16. [Tepuunas o6Motka I comepxut 2860 BUTKOB
nposona I19B-1 0,12, o6morka /1 — 180 BuTKOB mpoBoaa
I19B-1 0,12, o6motka /1] — 90 BurtkoB nposona [13B-1 0,08.
B ycrpoiictBe Hcnosnb3oBaHbl KoHaeHcaTopbl K50-12, K50-6.

HanaxuBaHnue ycTpolictBa CBOAHTCA K CieAylo-
IHM omepauHsM. BHuHMaTe/bHO NpPOBEpHB NPaBHJABLHOCTb
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MOHTAaXa, Pa3pbLiBalOT BXOJ 6JIOKa yNnpaBJeHHs OT BBIXOIOB
MuKkpocxembl pemndparopa DI. Tlogcoenunus noouepeaHo
nepeMbIuKOH BXOAHBl GJIOKOB ynpaBJieHHs K oOLled HIMHe IH-
TaHHUS, U3MEHSIOT CONPOTHUBJEHHe pe3uctopa R7, nobusasich
IIOJIHOTO CB€YEHHs] NpHcOefMHeHHBIX Jamn. Cieayer mnom-
HHTb, YTO CONPOTHBJIEHHEe pe3HncTopa R7 He NOJKHO OBIThb
MeHb1Ie 500 Om.

[Tocne mom6opa pesHCTOPOB KaXKAOrO KaHasla OTCOEIH-
HSAIOT NepPeMBIYKY, IPH 3TOM JIAMIB BCeX KaHAJIOB JOJIKHBI
noracuytb. CoenHHHB BXOAHI GJOKOB yNpaBJeHHs C BBIXOAA-
MH MHKDOCXeM M DEryJHpys CONpPOTHBJIeHHe pesucropa RI,
JN06HBaIOTCA MOJydYerHs KesaaeMoro sdexra Geryuiero cse-
Ta M0 THPJSHJE.

FEHEPATOP «KYPHLA»
H. Fnysman

lenepatop, uMuTHPYIOWMI KyAaXTaHbe KypHIE!, OCTPO-
eH no 6/10K-cXeMe, npuBeleHHON Ha puc. 1. OH MoxKeT HalTH
NpHMeHeHHe B Pa3/IMYHBIX aTTPAKIHOHAX, YCTPOHCTBAX CHI-
HaJM3alMy, MIPOBLIX aBTOMAaTaX, yacax-OyAM/JbHHKAX, HI-
pyuikax u T. 1.

a1
g YHY
i Puc, 1. CTpykrypHas cxe-
YKTY
/] 7 . Ma reHepaTtopa
=1 MBI MB2 rHy

HcrouHnKOM 3BYKa SIBJSIETCS YNpaBJsieMbIl TeHepaTop
cunyconpanbubx kosne6anuii [HY. [enepatop paboraer Ha
yactorax B auanasone 2—2,5 kI'u. IIpepbiBHcTOCT 3BYyKOB
«Kyzn-Kyzn-Kyn» pocturaercst myTeM IepHOAHYECKOTO OTKJIIO-
yenusi THY myabtuBu6patropom MB2 c wacroroit 4—5 I'm.
Ilpu stom apyrofi myabTuBu6paTop MB1 naer paspemienne
Ha pabory myabtuBuGpatopa MB2. Tak kak 3pyku «Kyn-
KyZA-KYA» AOJXKHBI OBITh II0 YAaCTOTEe 3HAUUTEJbLHO HHXKe MO-
caenyiouero 3Byka «Jla-a», To ogHoBpeMenHo MBI mpous-
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BOIUT KOMMYTALHIO COOTBETCTBYIOIHUX 3saementoB [HY,
obGecneunBaioliux Tpebyemyro uacrory. ITo ncreuenun 2—
2,5 ¢, xorna 3ByKu «Kya-Kyx-Kya» HOJKHB 3aKaHYUBATHCH,
npoucxonuT nepekmoyenne MB1. Ha MB2 or MBI nocty-
maer curdaJ sanpera ero pa6orsl, 'HY nepexoayut B pexum
HENMpepLIBHOH TeHepaluH, a €ro 4acTora MOX JAeHcTBHEM
MBI yBeanuusaercsa. Bosuukaer 3Byk «Jla-a».

J1s1 66/1bIIero cX0ACTBA ¢ KPUKOM KypHIbl HEOOXOLKMO,
4yTOOH NOC/Ie OKOHYAaHUS 3BYKa «Ila» ciefyrollui LUK, Ha-
YHHAIUACA OmATh cO 3BYKOB «Kyn-KyI-Kya», Hactymnadg
nocse HekoTopodl mayssl (0,5—0,6 c). C aToif mesbio B yc-
TpoicTBO BBOAMTCS y3en may3nl YII. Bo Bpems 3Byuanus
«Kya-kyn» YII 3anept curnajiom or MBIl u HuKakoro BJH-
ayusi Ha pabory I'HY ne okaswiBaer. Korma xe 3ByudT
«Jla», Ha Boixoge 2 MBI nosiBasieTcsi HampsiKeHHUe.

Ha Brixome YII BHauaJse uMeeTcs: HanpsxKeHHe, KOTOpoe
He npensitcteyer pabore YHUY. Ho no ucreuenun 0,3—0,4 ¢
B pe3yJbTaTe MpOLeccoB, npoucxoaaumux B YII, sto nanps-
JKeHHe CKaukoM mnanaer noutd jao uynas, 'HY samumpaercs
U npekpaulaer paborty eme a0 nepekiioyenus MB1. Bosnu-
kaet maysa. [lo okonuannu ee MB1 mnepexsouaercs, YII
BO3BpallaeTcsl B HCXOLHOE COCTOSIHHE, 3By4aT 3BYyKH «Kyn-
KyZA-KyA» ¥ JaJjee UMK IOBTOPSIETCS.

Bpemennsie auarpaMmbl paGoThl ycTpoHcTBa HpeAcCTaB-
JIeHBl Ha pHC. 2.

Ins mosydyeHHsi HOCTATOYHO TI'POMKOrO KpHMKa KypHILHI
CHTHAJ HaNpsIKeHHs HU3KOH uvacToThl ¢ Bhixoma I'HY mo-
CTynaeT Ha ycuauTeab HH3KoH vactrorel YHY, rae ycuiu-
BAeTCs 110 HANpPSIKEHHIO U MOIIHOCTH.

[IpuHuunuanpHass cxeMa reHepatopa 3BYKoB «Kyn-kyn-
KyO-Ia» nokasaHa Ha puc. 3. MyaptuBu6paropsl MBI u
MB2 BbINOJHEHB HA TPAH3UCTOPAX IO AHAJOTUYHBIM CXe-
MaM M OTJMYAIOTC MeXAy co60H HOMHHAJIaMH 3JeMEeHTOB
RC-ueneit (nns noaydyeHust TpeGyeMbIX 4acTOT IepekJiode-
yusi). Utobbl yCTpaHUTH BJIMSIHHE YINpaBJseMbIX Iened Ha
pabory myabtuBu6patropa MBI, o6a ero Beixona (KoJJeK-
Topbl TpaH3uctopoB V2 m V3) nomgkmaoueHB K 3MHTTEPHBIM
NOBTOpHUTENSIM Ha TpaHsuctopax VI u V4.

C BeIXO#a 3MHTTepHOro mnoBropurens VI (Bwixom I)
CUTHAJ MocTynaet yepe3 pesuctop R8 na 6a3y TpaH3ucTopa
V5 u ynpasaser pa6oroii MysabtuBu6paTtopa MB2, KoTophiit
yepe3 pesuctop RI2 cBsizaH ¢ y3nom nayssl ¥YII u ¢ THY.
YII BoimosHeH Ha 6a3e aHasora OAHONEPEXOAHOTO TPaH3H-
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Puc. 2. Dmoprl HanpsKeHHA B Pa3MHYHBIX TOYKAX reHepa~
Topa

CTOpa, COCTOSIIETO M3 ABYX KPeMHHEBBIX TpaH3ucTOpoB V7
H V8 npoTHBONOJIOXKHON NPOBOAHMOCTH.

I'HY mocTtpoer mo aBToTpaHchOpMaTOpHOH cxeMe Ha
Tpansuctope V11. Hactora reHepaluu onpeaessieTcsi mapa-
merpamu LC-KOHTypa, a TaKiKe CONPOTHBJIEHHEM pPE3HCTO-
poB R15 u R17.

Pexxum tpanaucropa VII mo mocTosiHHOMY TOKY 3amaert-
ca pesucropoM RI4. IlonoxurenvHas o6paTHas CBs3b, He-
ob6xonumasi A/1s BO36Y:KIeHUST KojeGaHHH, CHUMaeTcsa ¢ 06-
moTkH Il TtpaHchopmatopa T/ m uepe3 Koupencatop C6
noctynaet B uens 6asni. Kongencarops C7 u C8 HaxoasTcs
B LC-KoHuType.
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YHUY Buinosnen no GectpancopMaTOpHOH ABYXTAaKTHOH
cxeme Ha nsATH TpaHsuctopax. Ilockoabky x YHY He npens-
SIBJISIETCST BBICOKMX Tpe6OBaHUIl IO YPOBHIO HeJHHEHHBIX
HCKaXKeHHH, cxeMa ycuaurtess ynpoluena. [Ipm mocratouno
60/IbIIMX YYBCTBHTEJNBHOCTH Y BXOJHOM CONPOTHBJIEHHH
(~ 30 kOm) ycunutenp obecneuuBaer MOJYyUeHHE Ha Ha-
rpy3ke 6 Om mowmnoctu no 0,4—0,5 Bt npu cuse Toka mo-
Kosi 20—25 mA.

Lene RISCIICI0 obGpasyer ¢uabTp HHKHHX YacToT,
HeOOXOIMMBIH JJ/s1 YJyYlleHHsl HATypaJbHOCTH 3BYUaHHSA
cUrHaJja.

Pa6oraer ycrpoiicteo caenyromuM ob6pasoM. Ilpu noa-
KJIIOUeHHH ero K HCTOYHHKY NHTAHHs HaduHaeT paboTaTb
myabTuBu6patop MBI1. On TeHepUPYeT ~ MPSAMOYrO/bHbIE
MMIy/IbChl HAaNpsiKeHHsl ¢ aMnautyaoi 6,3 B u ¢ neprnonom
3,5 ¢. AnuTeNbHOCTb MOJIOXKHUTEJBHOI0 HMIYJAbCa Ha BBIXOIE
I cocraBasier 2,5 ¢, 4TO paBHO NMPOLOJIKHUTEJIbHOCTH 3BYKa
«Kyzn-kyn-kyn» (cm. puc. 2). Hanpsixxenue ¢ pesucropa R/
nocrymnaet Ha 6a3y Tpausucropa V5 mysabtusubpatopa MB2
n 3anyckaer nocsnenuuii. Ha kossnekrope V5 mosBasiorcs
NpsIMOYTOJ/IbHblE HMITYJILCHI HANPSIKEHHUSI ¢ aMIIUTyRo# 5 B,
caenymouine ¢ yactoroil 4 I'u. [TonoxutenbHoe HanpsiKeHue
C KoJliIeKTOopa TpaHaHcTopa V5 uepe3 pesucropsl R12, RI3
noctynaer Ha katof auona VI0 u 3akpoiBaer ero. TpaHsu-
crop V11 B 310 Bpems He 3anept, 1 [HY renepupyer cuny-
COMJaJbHBIN CcHTHa/A. B wuHTepBanax BpeMEHH MeEXIY
HUMIly/IbCaMH, TeHepupyeMbIMu MB2, HanpskeHHe Ha KOJJIeK-
TOpe TpaH3uctopa V5 6/au3KO K HYJII0, HO3TOMY U IOTEHIH-
an ua Karoge auopa VIO uuxe, ueM Ha ero anome. Jluon
OTKpbIBAaeTCsl, MOTEHUHAaN Ha Gase TpaHaucropa VII craHo-
BUTCs OJM3KHM K MNOTeHLHaJy Ha SMHUTTepe. TpaH3HCTOp
V11 3axprBaercsi, u renepatop HY nepecraer paborars.
3areM OH CHOBa BKJ/IOYaercsl. BK/IOUeHHe H OTKJIOUeHHe
'HY npomcxonut ¢ wacroToll, reHepupyemorr MB2.

C Buixoga I'HY manpsixkeHue 3BYKOBOH 4acTOTBI IOCTY-
naetr Ha YHY, u B rpomkorosopurese Bl 3Byuut mnpepsi-
BHUCTBI CUTHAJI, HAaNOMHHAIOIMH 3BYK «Kya-KyA-Kya» KpHka
KYDHIIBL.

OnHOBpEeMeHHO C HAayaJIOM TeHepaluu MyJbTHBHOpaTopa
MB2 mosoxkuTebHOE HaANpsKeHHe ¢ pe3ucropa RI mocty-
naer uepe3 pesuctop R15 na nmon V13. lnon oTkpriBaercs
M MOJAKJ/IIOYAaeT HUKHHUA (110 cXeMe) KOHell KoHAeHcaTopa C8
K obweil wuHe. Takum o6pa3oMm, B HHTepBaJe BpeMeHH T
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(cM. puc. 2) B LC-xoutype 'HY koungencatopst C7 u C8
BKJIIOUEHbl IapaJljie/bHO, [IO3TOMY reHepaTop paboTaer Ha
Gosiee Hu3KOM yacToTe (2 KI'I).

C nacrynienuem uHTepBana Tp (cM. puc. 2) Ha BbIXOJe
1 MBI HanpsixeHue pe3Ko majgaer A0 HyJs, npu 3toM MB2
npekpauiaer cBOIO paboTy, a HAa KOJJIEKTOpe TPaH3UCTOpa
V5 nosiBasiercst mocrosiuHoe Hampsikenue 4,8 B. duon VI0
3anupaercsi nox AelctBueM aToro Hanpsikenus, THY pa6o-
TaeT HenpepblBHO W Ha Bheixofe YHUY 3Byunmt npomosxu-
TeabHBbIH curHaa. OIHOBPeMEHHO C NOHMXKeHHeM HampsxKe-
HHA Ha peauctope RI nuon VI3 zanupaercs, u B LC-KOHTY-
pe THY ocraercs BK/IIOUEHHBIM JHIUb OJMH KOHIEHCATOP
C7. ITostomy yacrora T'HY ¢ macrynsienuem untepBana T,
nosulaerca A0 2,4—2,5 kl'm. B rpomkorosopurese B 310
BpeMs CJBILEH 3BYK, HanoMuHalowui 3BYK «Jla-a». 3ByK
npeKpallaeTcss J0 OKOHYaHHsI uHTepBana Ty (cM. puc. 2),
nocJle 4Yero HacTynaeT nay3a, 3aKaHYHBAIOWASCH K KOHLY
uHTepBaJga 7.

Kak cnenyer us puc. 1, Beixox 2 MBI momgkmioueH Ko
BXOLy ycTpoHcTBa maysbl. B unTepBane T; HanpskeHHe Ha
pesucrope R6 (RI!) paBHO Hy/10, MOSTOMY TPaH3UCTOPHI
V7, V8 sakpuitel. Juon V9 OTKpHIT M NMOTEHUHAJa B TOUKe
C() onpenensieTcs HanpsiKeHHEM Ha KOJJIEKTOpPE TPaH3H-
cropa V5 u oTHOLIeHMeM conmpoTHBAeHHN Aesautenass R12 R13
(1,6 B). Drtoro Hamps:KeHHs NOCTATOYHO AJsl 3aMUPaHHS
aunona V10. C nacrynienuem untepsana Tp B Touke C([)
NOSIBJISIETCS HEMeHsIollleecsl HaNpsXKeHHe, PpaBHOE ONOPHOMY
Hanpsikenuto anajora OIIT. Ha pesucrope RI! nampsixke-
HHe B HHTepBaJe Ty paBHO MoTeHUHany Ha BHxoae 2 MBI
(7,0 B). Tlon meficTBHEM 3TOro HAampsKeHUs] HAYHHAETCS
3apan Konpencatopa C5H. Ilo mcreueHun BpeMeHH fzap Ha-
npsKeHve Ha KouAeHcatope C5 mpeswbicut Ha 0,5—0,6 B
pamnpsixkenue B Touke /[ (cM. puc. 2). [Ipu stom Bo3HHKaer
pereHepaTHBHBIH mporecc, U TpaH3ucropul V7, V8 orTkphl-
BAlOTCS, BXOAS B PEeXUM HachllleHus. Tak KaK CONMpOTHBIE-
HHe TepeXxola SMUTTEP-KO/JIEKTOP HACHIEHHOT0 TPAH3HCTO-
pa V8 Bo MHOro pa3 MeHbllle CONPOTHBJIEHHS pe3UCTOPa
R13, 10 HanpsixkeHne B TOuKe C OTHOCHTEJNbHO <«3EMJIH»
pe3Ko najnaer noutu mo HyJas (zuon V9 B 310 BpeMs ocraer-
cs1 oTKpbIThIM). Konpencatop C5 GricTpo paspsikaercss ye-
pe3 mepexonbl TpauaucropoB V7, V8. Huskuit nmorenunan B
touke C npuBoauT K oTnupanuio auona VI0 u mpekpaie-
Huio pa6otel 'HY.
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C HactynseHHeM OYepeAHOro HHTepBasa 1) Ha pe3H-
cTope R1] BampsixeHHe BHOBb mnajgaer o uyas. [Ipu atom
TpausucTopel YII mpUXORAT B MCXOAHOE, 3aKPBITOE COCTOS-
HUe.

I etanu Ykasanusle Ha cxeMe TpaHauctopsl MIT38A
MOXHO 3aMeHuThb Ha MII37A; KT315A —ua KT315 nan
KT312 ¢ no6biM GykBeHHHIM HHAeKcoM, MII40A — Ha
MII41A, MIT42A.

Bmecto nuomo 7B MoxHo ucnosnb3oBats 17 ¢ n066IM
HHjekcoM. B kavectBe Tpansucropos VI, V4 moxHO mpu-
meHuTb MII37A, MII38A, tpausuctop V7 Mmoxer GHTh 3a-
MeHeH Tpansucropamu MII114, MII115, a Tpansucrop V8 —
tTpansucropamu MIT111 — MIT113.

Bce mocrosinuble pesucropsl — MJIT-0,125, kpome R25.
Pesucrop R25 — MJIT-0,5.

AuexkTpoautuueckue KoupeHcatopw K-50-6. Komupmenca-
topet C6 — C8, C10, C11 — KM-6.

Tpaucpopmaropom T/ MOXKeT CayXKUTh JI0O0H BEIXOLHON
TpaHchopMaTop OT KapMaHHOro paauonpdeMuuka. Ilpu
3TOM NEPBUYHYIO 1 BTOPHUYHYIO OOMOTKHU CJeNyeT COeIHHHTb
nocJsiefoBaTe/bHO CHH(a3HO.

Hunamuueckasi rosoBka Bl — jo6asi, MOUIHOCTBbIO 10
2 BT u conmpoTHB/NEeHHEM 3BYKOBOH KATYIIKH MOCTOSIHHOMY
Toky 6—10 Owm. [luraercsa ycrpoiictBo ot aByx Oartape#t
3336 JI (4,5 B), coeqnHeHHBIX IOCAEA0BATEIbHO. ¥ CTPOHCTBO
MOXKeT NHUTAaTbCAd U OT CETH, OLHAKO IIPH 3TOM CJelLyeT Hc-
N0JIb30BaTh BBINPSIMUTENb C NOCTATOYHO CIJaXKEHHBIM BHI-
XORHLIM HamnpsixKenuem 8,5—9 B. Xopomo npuMeHUTh B 3TOM
c/JIy4yae HECJOXHBII KOMIIEHCAILMOHHBIA cTaGHIH3aTOp Ha-
OPSI2KEHHUs! [TOCTOSIHHOTO TOKAa ¢ TAKUMH XapaKTepUCTHKAMHU:
BLIXOJHOe HampsixkeHHe 8,5—9 B, cuma Toka B Harpyske
1o 150 MA, kospduunent crabuausanuu 30—60.

Bce s/ieMeHTH ONMHCHIBAEMOTO I'eHepaTopa, 3a HCKJIIoYe-
HHeM [MHAMHMYeCKOH TOJIOBKH M HMCTOUHHKA MHUTaHUS, pas-
MellleHbl Ha TNeyaTHOH mJate pasMepoMm 125 X 60 Mmm
(puc. 4).

Haunangka. HiurenpHocts untepBanoB Ty, Ty B pa-
6ore MBI ycranasauBaercs nop6opoM pesucropa R3. Iau-
TEeJbHOCTb OTHEJbHOrO 3ByKa «Kya» MOXHO momperysnupo-
BaTb pesuctopoM RY.

Yactora ¥ TeMOp 3ByuaHHs reHepatopa NOpH HEH3MeH-
HBIX BEJHMYHHaX eMKocTed KoHAeHcaTtopoB C7, C8 ycraHas-
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JIMBAIOTCs1 PeryJupoBKoi pesucropa RI7 no nauGoablied
HATypaJbHOCTH 3BYYaHHS.

Bennunna naysbl Mo OKOHUaHMM 3ByKa «[la-a» pery.u-
pyercsi nog6opom pesuctopa R11, conpoTuB/ieHHe KOTOPOro
NOJIKHO GbITh B npenenax 4,7—15 kOwm.

JKenaemoe COOTHOIIEHHEe TPOMKOCTell 3BYKoB «Kynm-kya-
Kya» u «Jla-a» MOXHO NOJYYHTb NOAGOPOM €MKOCTH KOH-
nencatopa Cl1.

B cayuae nmpuMeHeHHS! NHHAMHYECKOH TOJIOBKH MOIIHO-
ctbio MeHee 0,5 Bt ns1s orpaHudeHust BHIXOLHOH MOLIHOCTH
YHY Heo6xomumMo nomo6paTbh (B CTOPOHY YBEJNHYEHHS CO-
nportusaenus) pesuctop R23. [Ipu 5TOM ypoBeHb BBHIXOLHOM
MOIIHOCTH KOHTPOJHMpPYETCSl MO HANpsKeHHI0 Ha 3BYKOBOH
Katywke Bl (npu 3Byke «Jla-a»).

NEPEKJIIOYATEJIb THPJISIHA <«EJIOYKA>»

A. JAMHuTpeHKO

B nmnpensaraeMoM cpaBHHTENBHO NPOCTOM YCTPOHCTBe
@CTb BO3MOXKHOCTb C MOMOIIbIO Pa3/JHYHBEIX KOMOHHAIHH Me-
pekJouaTesss i TyM6/1epoB nosyuuth 6osee 20 pasHOBHIHO-
cTell mepeK/JIOYEeHHH YeTbipeX THPJISHA H B 3aBHCHMOCTH OT
BKyca, XapaKTepa H HaCTDOeHHs BHIOpaTb XeJsaeMoe Iepe-
KJTI0YeHHe.

IlpuHuunuanbHas cxeMa NepeKJaoyaTe/si pUBefeHA Ha
puc. 1. YcTpoficTBO BKJIIOYaeT ABa reHepaTopa, coOpaHHBIX
Ha MukpocxeMax DI u D2. CkopocTh mepeK/oYeHHsT THP-
JISTHII MOXKHO peryJiMpoBaTb, H3MEHSSl 4acTOTy I'eHEepPaTopOB
C TIOMOLIbIO CABOEHHOro moreHuuomerpa R3 — R4. Uacror-
HO-3ajalolllyie LeNno4yku BbIOpaHBl TaK, YTO OTHOLIEHHe Ya-
CTOT TaK¥Xe MeHSeTCS B 3aBHCHMOCTH OT MOJIOXKEHHUS IBUXK-
Ka noreHuuomerpa R8 — R4.

Hns panbHeillero paccMOTpeHHsi HpUHIHMNA paboThl
yCTpOHCTBA 3a1aJuMcsl Ha4a bHBIMH NOJIOXKEHUSAMHU TyMOJie-
poB S2, S3 u S4, uzo6pakeHHLIMH Ha TNPHHUUNHAJILHON cXe-
Me, H MCXOIHBIM cocTosiHueM TpurrepoB D3.1. D3.2, npu Ko-
TOPOM Ha NPSIMOM BBIXOJie YCTaHOBJeH Joruueckuii 0. Curuan
¢ nmepBoro reHepatopa DI moctymaer Ha BXOAB ABYX CYeT-
HBIX, COeIMHEHHBIX MO0CJel0BaTebHO, TPUITEPOB MHKpOCXe-
Mel D3. Ha npsiMblx U MHBEPCHBIX BBIXOHZAX TPUITEPOB CO-
30al0TCS NOTEHUMaJsbl, KOTODble INPH COOTBETCTBYIOLlei
nojpaye Ha BXoAbl yeTthipex cxem 2 — HE mukpocxembl D5
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Puc. 2. TlpuHunnuanpHas cxeMa G/0OKa NHTAHHS

CO3[alI0T MooYeperHOe MOsiBIeHHe Joruyeckoro 0 Ha ee BHI-
Xxollax, KOTOpOe, NOCTynas B OKOHeyHble KacCKajbl, NpeBpa-
waercsl B 3p¢deKkT «Oeryimux oruel> BO BTOPOM IOJIOXEHHH
nepekawovarenss S6 (tun 5[14H).

[Tpu TpeTbeM mnosoXKeHHH MepekJiouatenass S5 moayuaer-
csl MHBepcHUsl K GeryuuM OrHsM, T. e. Oeryllee BHIKIIOUEHHE.
[lepBoe mosoxeHue mepekJo4aTesasi S5 COOTBETCTBYeT IO-
ouepeNHOMY HepekJIoueHuIo rupasun H1 u H3 ¢ rupnssna-
mu H2 u H4. Tlpu ueTBepTOM NOJIOKEHHH MNepeK/IIoyaTens
S5 mnoayuaem 9¢ddeKkT mnociaenoBaTeNbHO-NAPAIENbHOTO
BKJIIOUEHHsI THPJSIHA, CYyTh KOTOPOTO COCTOUT B CJEAYIOUIEM:
nepsast rupasHia HI BkIOYeHa Bce BpeMs, jJajee BKJIO-
yaercss Bropasi rupasiHga H2, norom H3 u HakoHen H4.
3areMm rupasiHael H2, H3 u H4 ogHOBpeMEHHO racHYT H Bce
nosropsiercss 3aHoBo. [IpH MATOM MOJOXKEHUU NepeKJoyaTe-
a3 S5 ropsAT BCe THDPJSHIBL.

C nepekJouatenss S5 curuan nocrynaer Ha cxemy MJIH,
coOpaHHyI0O Ha Tpex NHOAAX IJs1 KaXKAOro KaHaja OT/elb-
Ho. Paccmotpum paboty cxemnl MIJIW u okoHeuHoro kacka-
la B nepBoM kKaHage (nuonbt V10, VI4, V15, tpausucrop
V22 wn tpuuucrop V26). Curnan c nepekniiouarens S5
nocrynaet Ha auon VI0 u otkpeiBaer Tpausucrop V22. I1pu
3TOM yMeHbILIAeTCS MOJIOXKHUTEJNbHbIH MOTEeHLUHAaJ  Ha yIpaB-
JSIOILEM 3JeKTpoje TpuHucropa V26 u rupasupa HI ra-
cHeT. B pexume 3anep:kku, Korga tym6aep S4 Gyzmer ycra-
HOBJIEH B MOJIOXKeHHe 2, yepe3 auon VI4 mocrymaiorT HM-
MyJIbCBHl TOJIOXKHUTEJbHOH NOJIIPHOCTH, B pe3yJbTaTe YEro
BCe THUPJASHAB racHyT. Takum o6pasoM, Kaxmas rupJsHAa
MOKeT ropeTb TOJbKO IPH OTCYTCTBUH MOJIOKHTENbHLIX CHI-
HaJIOB Ha JI060M H3 Tpex BuaoB cxemb WJIW.

Bo BTOopoM nosoxenuu tym6aepa S2 na auwons V15 mo-
CTYNalOT BHICOKOYACTOTHbBle CHTHAJIBI, co3famouide 3addekr
MepLaHHus THPJSHL.
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ITpu ycranoske TymGaepa S4 B nosoxeHnne 8 mocrynalo-
IIMe Ha BXOJ CHHXPOHHM3AaLUM HMIYJbCH YCTAHABJIHBAIOT
KOMOUHHDOBaHHLIH Tpurrep D7 B ycTOHYHBOE COCTOSIHHE,
IpPH KOTOPOM Ha NPsSIMOM BbIXOZe GyJeT HU3KHH NOTeHLHal.
OTOT moTeHUMaa nocTynaer Ha BXoA I3 snementa 2 — HE
MUKpOocxeMbl D14 ¥ He3aBHCHMO OT CHrHaJjioB Ha Bxoxe I2
Ha BBEIXOJe 3TOro 3JeMeHTa OyAeT BHICOKHH MOoTeHuuaJ, obe-
CIeYMBAIOUIMA CYETHHIH pEXHUM TPHUITEPOB HAa MHKpOCXeMe
D3.2. Hukakux nepepniBoB (3afepKKH) B IepeKIIOYCHHH
THPJISTHA NIPH 3TOM He GyJerT.

Ilpu nepekarouenun TymGaepa S4 B mnosoxeHne 2
MOCTOSIHHO HAYIIHE C NPSIMOTO BbIXOma MHKpocxeMbl D3.2
CHIHAJIbl H3MEHSITCS: NIPOU30HIET Nepexo] ¢ YPOBHS JIOTHYe-
CKOH elMHMLBbl B HOJb, KOTOPBI YCTAaHOBHT KOMOKWHHPOBaH-
Hbl Tpurrep D7 B moJioKeHHe, KOTa Ha ero npsiMOM BBIXO-
Je OyZneT BBICOKHI moTeHUHaJ. Bce THPJSHAB MOTacHYT.

IlonoxuTebHBIH MOTEHNHAJ HA NMPSIMOM BbIXOJe MHKpO-
cxembl D3.2 nosiBuTCS yepe3 BpeMsi, paBHOe ABYM NepHOAAM
HMITyJIbCOB OT reHepaTtopa, u Ha Beixode DI1.4 chopmupyer-
csl HU3KHHA TNOTEeHLHaJ, KOTOPbI YCTAHOBUT TPHUITEPBl MH-
KpocxeM D3.2 u D7 B UCXO[JHOE COCTOSIHHE.

[Tonoxenne 2 tym6aepa S2 COOTBETCTBYeT BLHICOKOYAC-
TOTHOMY peXHUMY KoJieGaHHI BTOpPOro reHepatopa (uacroTa
peryJaupyercs peryJasitopoMm R5). dtu xosebanus, nocrynas
Ha Bxonbl c¢xembnl WJIW (muwonwt V15, V17, V19, V21), co-
3[lAI0T YacToe BKJIOYEHHe M BBIK/JIOYEHHe THDPJSHA Ha JIo-
60M H3 paHee MepeUYHCTEHHBIX PEXKUMOM.

[Tpu ycranoBke TymGsiepa S2 B mosoxenue 3, a S3 —
B nosoxeHue 2 Ha tpurrepnl D3.1 u D3.2 6ynyr noctynatb
CHTHAJIBl, Pa3/IMYHBlE [0 YacTOTe M MJHMTEJbHOCTH. B pe-
3yJbTaTe NOJYYHTCS PEXKHUM CIAy4yalHOTO BKJIOYEHHS H CJIy-
YafHO# NJINTENbHOCTH, XapaKTep KOTOPOro MOXHO MeHSTb
notennuomerpamu R3 u R4. Haubonee xpacouen 31oT 3¢-
dexT B pexxumax Oerylmiux orHeidl u Geryilero BbIKJIOYEHHS.

Heob6xonuMble a/s1 mMHUTaHUS yCTpOHCTBA HANpPSIXKEHHUS
¢dopmupylorcs B 6Joke nutaHus (puc. 2). CrabunusaTop Ha
HanpsixkeHHe 5 B BbimosHeH Ha 6ase MuKpocxeMbl D4 u
TpaHaucrope V9.

Tpaucpopmatop T! BBHIMONHEH Ha MarHMTONPOBOME
[I1J116 X 16. O6motkn I u Il comepXaT COOTBETCTBEHHO
1200 u 1600 ButkoB nposoaa I19B-1 0,15. O6morka 1] —
120 ButkoB npoBoxa I19B-1 0,56. Cuaa ToKa, norpebasemo-
ro KaxJoH THPJSHIOH, JOJXKHA ObITb He Gouee 0,5 A.



HALIUH KOHCYJIbTALHH

Mo c6opuuky BPJI Ne 61 (B. Iop6arwit «Yacroro-
Mep — LIKaja TPaHCHBEpa»)

Moorro au ucnoas3osare cueTHyto Oexady 8 IAEKTPOH-
HbLX uacax?

B 3/1eKTPOHHBIX YacaX HEOGXOAUMBI CUETUHKH ¢ K03 dH-
uueHToM nesnenus ua 10 (cueT egMHHUI] YacoB, MUHYT H ce-
KyHN), Ha 6 (cueT HecsITKOB CEeKyHI M MHHYT) M Ha 3 (cuer
HIecsiTKoB uyacoB). ononuurtenbHo TpebyeTcss yCTPOHCTBO
obecreueHus nepecuera Ha 24 CUETUHKOB YaCOB.

B cueTunKe eUHHUI[ CEKYHJ, MHHYT U 4acOB HCIOJb3YIOT-
Csl IpUBeJeHHble CXeMbl 6€3 U3MeHeHHs.

Has nonyuenus kosdhduuuenra nepecuera Ha 6 ycTpoil-
CTBO HECKOJIbKO ympouiaercsi. IIpu 3TOM HcK/IIOualoTcs 1Be
SIYEHKH KOJIbIIEBOTO JeJIUTeNss (HanpuMep, Ha TPaH3HCTOPaAX
T4, T5).

Karonbl nuonos 42, []43 coepuHSIIOTCA C KOJJIEKTOPOM
tpausucropa IS. Cioma xe pmo/mKeH ObIThb MNOAKJIOUEH H
nuon /146 (ycraHoBKa CUeTYMKa B HCXOMHOE COCTOSIHUE).
Katonpsl I—3 uudpoBoro HHAUKATOpPA COEJHHSIOTCS C BBIXO-
naMu (ONHOMMEHHBIMH) JHeKanel, Katoaw 4, 5, 0 noaxJio-
yaloTcsi K BoIxogaM 6, 7, 8. OcraJybHble BBIXOAB HCKJIO-
yalTes.

Ha puc. 1, kK npuBelleH U3MeHEHHbI!l BADHAHT CXeMbl AJI4
ofecrieueHust mepecyeta Ha 3 (CUETUHMK HECATKOB YacoB) H
cxeMma obecneyeHus nepecuera Ha 24.

CueTuynk Ha 3 mpexcTaBjsieT cOO0H KOJbIEBOH Aenu-
Tesb. UMy ibchbl Ha ero BXOJA MOCTYNAIOT CO CUETYHKA eNH-
uun yacoB. Ha tpausucropax T4 u TH cobpaHo ycTpoicTBO
coBrnafenusi. [Ipy ycraHoBKe cueTurka JecsiTKOB 4acoB B CO-
CTOSIHME «2», a CUeTYHKa eJUHHI[ YaCOB B COCTOsIHHE «4»
(24 vaca) Tpausucrop T 3akpbiBaercsi, a 14 — OTKpHI-
Baetcs. OTpuaTeJbHbIl HMIYJIbC, CHUMaeMblil ¢ TPAH3UCTO-
pa T4, mopaercsi uepe3 numonbl 13 wm J14 Ha BXOAb
«C6bpoc» CueTUNKOB [eCSITKOB H €IMHHI[ YacoB COOTBET-
CTBEHHO.
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Puc. 1, &

Kakyro maxcumarsnyro wacrory nepecuera MOJNCHO HO-
AYHUTb npu ucnoavdosaruu 8 dekade Tpanaucropos K1315?

[TIpu wucnosnb3oBaHMM B [HeKafe BMECTO TPaH3HCTOPOB
1307 TpansuctopoB KT315 makcuMmaibHasi yactora mepe-
cyera moBelcHTca co 150—200 kl'm mo 1 MTI'm.

Mooscno au ocrasute OTKpbITHIMU B8X00bL MUKPOCXeMbL
KITK552 ycranosku «1», a Takme 8xodvl 8 6.410Kke ynpas-
aeHus?

HesanefictBoBanHble BXOABI ycTaHOBKH «l» (BbBOO 4,
10) wnnm ycranoBkn «0» (BeiBog I, 13) MHKpOcXeMbl
KITK552 Moxm0 ocTaBuThb OTKPBITHIMH. Curnan «C6pocs
nogaercs Ha BuBoAbl I, 13 uan 4, 10 B 3aBHCHMOCTH OT
TOrO, B KaKoe NoJIOXKeHHe He0OXOAHMO YCTaHOBHTb TPHITep.
B 6J10Kke ynpaBi/ieHHsI TO Ke caMoe.

ITo c6opunky BPJI Ne 61 (A. Tananuyk «$ysa-212
cTepeoPOHHUECKHIT»)

CnenaTbh yHHBepCaJNbHBIA YCHJIHTENb H3 YCHJIHTEJS 3a-
NHUCH HMJIM BOCNPOHM3BENEHHS BO3MOXHO. Jlyulle a/s 3Tl
1esad NMOAOHAET YCHJHTeNb 3anucH. B 3ToMm cayuae HeoGxo-
JUMO BBECTH KOMMYTAlHH B LENH YaCTOTHO3aBUCHMBIX 06-
paTtHbix cBsisefl. Tak, B pexuMe 3alUCH CHTHAJ NOJAETCA Ha
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Puc. 2, &

BXOJl YCHJIMTEJS, CHTHAJ Ha rOJIOBKY CHHMaeTrcs ¢ BbIXOJa.
B pexuMe BOCHPOH3BEAEHHS KO BXONY YCHJHTENsS NOAKJIO-
uyaercsi FOJIOBKAa, B lienb OOpPaTHOH CBS3U BMECTO LETOYKH
R39R40C25 nogkawuaetcs uenouka RISRI19CI1I. 1lenouka
C27R32 wuckmouaercsi, BMecTo pe3uctopa R41 (15 kOwm),
NOAKJIIOYAeTCsl NOTeHIHoMeTp comporuBiaeHneM 3,3 kOwm.
HanaxuBaercsi yCHJIUTeNb TaKUM 06pa3oM, 4TOObl Xapak-
TEePHCTHKA KaHaJja 3aMuch — BOCIPOH3BeleHHe B JHANa30He
yactor 40— 14 000 'y umena oTkJOHeHHe He GoJee =5 nb.

MooscHo au 8 ycuauteae 3anucu — 80CNPOU3BEOEHUA
ucnoavzogars Tpansucropor KT342 w KT3102 emecro Tpan-
3ucropos KT203?

B ycuauTensix 3amucH — BOCIPOM3BEJEHHS MOXKHO HC-
nosb3oBath Tpausucropel KT342, KT3102. dns Beimeyka-
3aHHbIX THIOB TPAaH3UCTOPOB Haubojiee NOAXOLHT cXeMma,
u3obpaxkeHHas Ha puc. 2, K.

Ycuautenp 3amHcH HMeeT TAKylO Xe cXeMy, H3MEeHSIoT-
¢sl JIMUIbL HOMHHAJIbl HEKOTOPHIX 3J1eMenToB: R10 — 150 kOwu;
C5—0,068;, RI11 — 10 xOm; C6 —0,022; RI12 — 33 kOwm;
LI coorBeTcTByeT HHAYKTHBHOCTH Ha pHc. 2, 6 (cm.
«BPJI» Ne 61). Tpausucrop V3 moxer 6pite KT315T u 1. .
B TaxoM ycusuTese ypoBeHb LIYMOB HHXe, YeM Yy MpHMe-
HEHHOro B cTaTbe, NpuMepHo Ha 3—5 ab. Yka3anHble B
cXeMe TPAaH3UCTOPbLI ObIJIM NMPHUMEHEeHbl H3-3a Ne(HIHTHOCTH
Tpansucropo KT342, KT3102.
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KaKOBbl pexcumol TPaAH3UCToOpos8 YCcuautreass 3anucu u
80CNPOU3BEOCHUSR NO NOCTOAHHOMY TOKY?

Pe)KHMbI yCHﬂHTeJ]eI:I 3anucu U BOCIPOH3BEAECHUA npHu-
Beﬂel;/bl B TaéJIHHe U MOryT OTJIHYATbCA OT yKAa3aHHBIX Ha
+209%.

Pexumbl TPaH3UCTOPOB MO MOCTOSHHOMY TOKY

HiamepenHOe TNosnunonnoe o6o3naueHHe TPaH3UCTOPA 110 cXeme
HanpsixKeHHe,
B TI ] 2 | 13 | T4 I T5 76 | 7 | 18
Uk 3 5 | 35 58| 25| 42| 1,7 50
Uy 4 28 | 03| 20| 40| 1,7 | 04| 1,0
Uss 06 | 06| 06| 06| 06| 06 | 06 | 06

Pexumbl 3amepenbl npu6opom 114312 otHocHTenbHO 06-
el LIHHBIL.

Hanpsixenue Us, H3MepsieTcss MeXKAY 3JEKTPOJAMH.

Mookro au nurare ycuauteau 3anucu u gocnpoussede-
Hus OT UCTOYHUKQ Hanpaxcerusn 12—15 B?

Ycunurtenn MOXHO NMHUTAThb OT CTAGUIH3HPOBAHHOTO HC-
TOYHHMKA HanpsKeHus 12—15 B, uckiwouuB npu 3tom u3
cxembl pesuctopbl R20, R42 u crabuaurpoun A1, 12, npu-
MeHEHHble 1JIs1 YJyYLleHHs Pa3BA3KH MEXIYy YCHJIUTEeJSIMH.

KOHchIbTaHIdIO NNOArOTOBHJI HH2KEHEp C. bazrewenko

ITo c6opunky BPJI Ne 66 (B. JIsBoB «IlceBnokBaapado-
HHYECKHH YCHJIHTEJb>)

Kaxosa undyxrusnocrs karyuwex 8 tembpobaoke?

HWunyxkruBHocTh Katywek: L /—3 'n; L 2—1,2 TH;L 83—
20 MT'n; L 4—12 mI'n; L 5—3 mI'n.

Kax soinoanena ¢pourasrvrnas axkycruueckas cucrema u
nouemy npumernenor OuHamuueckue eonrosku 8IA-1 u
3rju-si?

Cucrema BbimosHsiercsi ¢ (asonnBepropoM. [0si0BKH
8I'/1-1 n 3T 1-31 He uMelOT KPYyThIX (POHTOB JIO 3aBaJly Yac-
TOT B AHanasoHe 1—3 k['u. dTo B HEKOTOpO#H cTeneHw CJy-
JKHT NMOJYEPKHBAHUIO HHXKHHX H BEPXHHMX 4acToOT, obecreyn-
Basl xejaeMmoe 3BydyaHue. [IpH KeJaHWH MOXKHO B KaXAYIO
aKyCTHYECKYIO (DPOHTAJILHYIO CHCTeMY N06aBUTh CpejHevac-
toTHbll auHamMuk 3IJA-1, 4T'1-8E uau 6I'J1-6. Pa3smepn
3ByKoBOH kKosioHkKH ¢ 8[[I-1 u 3T [-31 330X450X220 mM.

74



BHyTpu Kopnyc okjeeH nopoJsonom. Jdunamuxk 8T'[1-1 BKJIO-
yaercsl mapaJsJenbHo Bbixony YHUY, a 3I'1-31 — uepe3 Gy-
MajKHbl KOHIEHCATOP eMKOCThIO 6 MK®.

YTounenus no npuHyUNUAALHOL cXeme YCUAUTEAS.

Ha puc. 2 B 1ienu npaBoro kaHaja MeXJy BHIXOAOM YCH-
JIUTENs1 U TepekJioyateseM B HY»KHO BKJIOYHTb KOHIeHCA-
top 22,0 Mmx®d; nepemennre pesnctopel R17, R20 ciBoeHtbie
CII-23a; tpausucropsl T/—T4 MOXHO 3aMeHHTb Ha TPaH3H-
cropul tuna KT203A; Touky coemuHeHus pe3uctopoB R60,
R61, R64, nuona 1] nyXHO MOAKJIIOYUTH K oblieMy Mpo-
BoJy (Kopmyc); HoMepa THe3l pasbemoB LI u IlI2, cuuras
cBepxy: 3, 5, 2 (kopnyc).

Homunas pesucropa B MHTTEpHOH LemH TPaH3HCTOpaA
T5 45—100 Om. Omu60YHO Ha cxeMe Ha KOJIJIEKTOpe TpaH-
sucropa T12 ykazaHo HanpsikeHne — 2, 2 B, 10/MKHO OHITH
—22 B. H3mepsercs 3TO HanpsizkeHHe OTHOCHTEJNbHO KOpMy-
ca. Ilpemens peryiupoBkH pesucropa R44 240—430 Owm.
ComnporuBJjieHHe BHIXOAHOM Harpysku 6—12 Om (1 OMAC-1).

Ha crp. 42 B Tabauue «TexHHuecKkHe NaHHBIE» CJelyeT
UHTATh:

HomuHanbHasi BEIXOAHAS MOLIHOCTh KaXJOTO M3 AONOJ-
HHUTEJIbHBIX [BYX KaHaJioB He MeHee 4 Br.

ITo cbopuuky BPJI Ne 65 (B. Punckuit «Cyneprerepo-
JHH Ha JBYX MHKPOCXeMax»)

Kaxoser napamerpor npuemnura?

[IpueMHHK HMeeT cJelylollHe OCHOBHHIE TeXHMYECKHE
N aHHbIE:

nuanasoHsl npuHuMaembix yacror 0,15—0,35 MI'u (I B),
0,55—1,5 MI'n (CB), 4,6—11,7 MI'u (KB);

YyBCTBUTEJNbHOCTL B auanadonax 1B, CB, KB cootser-
cTBeHHO He xyxe 0,9; 0,2 u 0,5 MB/m;

H36HPaTeqbHOCTb MO COCEeAHEeMY KaHasay (NmpH pacctpoi-
ke *= 10 xI'n) 20 nb;

H36HpaTeNbHOCTb MO 3epKaJIbHOMY KaHaJjay (NIpH paccT-
poiike = 930 k['u) He MeHee 12 nB (mmamason KB).

Kax coedunsrworca svigodel xaryuwiex zerepoduna?

Hauana kartymek L7, L9, L1! reTepOOHHHEIX KOHTYPOB
coeMHEHBl C OOIIHM NMpPOBOAOM (KOPNyC), a KaTylleK CBSI3H
L8, L10, L12 — c BuiBoaoM 8 Mmukpocxembl Al. I'ereponnn
6yner pa6oraTh H NpH APYrOM COeJIHHEHHH BBIBOAOB, TaK KakK
NOJIOXKHTebHAasg o6paTHas cBf3b obecrneynBaeTcss B JaHHOM
caydyae He (a3HpOBKOIl BHIBOAOB KaTylleK, a HaJHYHEM CO-
OTBeTCTBYIOIMX wemeil B caMoll Mukpocxeme K2)KA371.
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[Cerepon ~1iias 4acTb 3TOH MHKPOCXeMbl BBIMOJHEHA C BHYT-
peHHell oGpaTHOH CBA3bl0 (CM. 06 3TOM, HanpuMmep, B KHUTe
Kosanesa B. T'. , Jlamekuna B. ®. Paguonoburenio o MHK-
pocxemax.— M., [JOCAA®, 1975). Karywku cBA3u cay-
JKaT TOJbKO AJsi COrJIAaCOBAHHSI KOHTYPOB C MHKPOCXEMOH.

Kax pecyauposare uyscrs8uressHoCT6 npuemHuxa?

VYcuneHHe NpHEMHOrO TPaKTa MOXKHO pery/MpoBaTh MOJ-
6opom pesucropa RI1 B mpepenax 39—68 Om. B cayuae
B030y)KIeHHd NpPHEMHHKA cJeAyeT 6oJiee TOYHO HACTPOMThb
KOHTYp L13C22 Ha npoMeXyTOYHYIO YacTOTYy.

Hyocno au cneyuassno nodbupare 3K3emnaipel. MUKPO-
cxem?

YcraHoB/eHHBIe B npHeMHHKe MHKpocxeMbl K2)KA371 u
K2)KA372 cnenuanbHO He BHIGHPAJHCh H He NMPOBEPSAJHCH.
Pexxnmel uamepenn asomerpom 11437 ¢ BXOAHBIM CONPOTHB-
nenrem 10 kOMm/B. Tok, norpeGasieMbiit Mukpocxemoin Al
(2—3 MA), perynupyercs nog6opom pesucropa R2, a TOK B
uenn BbiBoAa I/ mukpocxeMu A2 (2—3mA)— pe3uctopom
R13. Tok (15—18MA) B uenu BniBoga /4 MuKpocxembr A2
MOXXHO OTpaHHYMTb, BKJIOYHB MEXJY BBIBOJAMH MHKpOCXe-
MBIl pe3HCTOp conporHBaeHHeM 1—3 KOM.

CnpaBka

HzparenbcrBo JOCAA® CCCP gaer KOHCYJbTalUH TO-
JBKO IO MarepHajaM, ONyGJMKOBAaHHHIM B COOpHHKAaxX
«BPJI», uan mo knuraMm, BeIOywieHHnIM H3apgareabcTBoMm.
C BOnpocom no Marepuasam, NOMeLIeHHBIM B IPYTHX H3Aa-
HMAX H XKypHaJe «Panuo», crenyer o6pauiarbcs B COOTBET-
CTBYIOILIHE H3JaTenbcTBAa M penakuud uiau B Ilnathylo pa-
OMOTeXHHUECKYI0 KOHcyJabTaluwo lleHTpanbHoro Pamnokiy-
6a CCCP um. 3. T. Kpenkeas: 103012, Mocksa, ya. Kyi#-
GuieBa, 4/2, nomewente 12.

Koncyabraunsa LIPK CCCP Bhchl1aeT AJas HaYHHAIOUINX
panuoniobutenelt Habopbl CXeM-IHCTOBOK (48 wT.), rae xa-
Hbl ONHCAHHSi TPOCTBIX KOHCTPYKUHHA paAHONPHEMHHKOB,
yeuanTenell HU3KOH YacTOThHl, H3MepHTeJbHBIX NpHOOpOB
1 1. n. Llena nabopa c nepecelikodl — 65 kon. lasa nosyue-
HHs Habopa CXeM-JHCTOBOK HeOOXOAHUMO IPOK3BECTH OnJa-
Ty NOYTOBLIM NepeBojoM mo azapecy: 123364, Mocksa, Ty-
mwyHCcKoe oTaesenue [oc6anka, pacuernsiit cuer IPK CCCP
Ne 700152. Ha o6paTHOil cTOpOHE MOYTOBOrO MepeBOAa cJe-
AyeT ykasaTth: «3a Habop cxeM-iucTOBoK». CBoOil aapec
(c TOYTOBBIM HMHIEKCOM), (paMMJIHIO H HHHUHAJABI CAedyeT
nucatb pa3boOpYHBO.
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Tunossie KoHcyasTayuu no pazdesy «A»

Ne 1. Kak u OoTKyZla BbIIHCAaTh KHHTH MO pPagHOTeXHUKe.

Ne 3. Kak H OTKyZ@a BbIIHCaThb AeTajH oOLIero mpume-
HeHusl.

Ne 4. Kak nonyuuts paspellleHue Ha MOCTPOHKY JHOGH-
TEeNbCKOH PaJHOCTaHLHH.

Ne 5. MexayHapoaHblil «Q-KOI» W COKpallleHHs, IPHMe-
HseMble B JIIOOHUTEJbCKOM OOMeHe.

Ne 7. TenerpacdHas azbyka Mop3se u 3ByKOBOH reHepa-
paTop Ass ee U3ydYeHHS.

Ne 10. BempsiMutenu [Jsi nuTaH#s GaTapeliHbIX NMpUEeM-
HHKOB.

Ne 20. Kak cpenath anmapatypy AJs paiHOynpaB/eHUs
MOJeJISIMH C OJHOBPEMEHHO! nopjadell JBYX KOMaH..

Ne 21. Kak cpesarb anmapaTypy IJsi palHOyNpaBJeHHS
MOJeJISIMH C OJHOBPEMEeHHOH mnojaueil Tpex KOMaH]I.

Ne 26. KB npueMHHK 1Jig pabOTHl B JIOGUTENbCKHX AHA-
Ma3oHax.

Ne 28. IlpucraBKM AJST IIBETOMY3BIKH.

CTouMOCTbh OLHOH KOHCYJIbTAlUH C mepechiikoil — 40 k.
Onnara NoOYTOBBLIM ITepeBOJOM IO BHILIEYKa3aHHOMY ajapecy.
Ha o6opore 6;1aHKa nepeBofa HYXKHO yKa3aTh: «JleHbru me-
peBeJeHbl 3a KOHCYJAbTalMIo MO pasfeny «A» Ne . . .» [Ipu
39TOM IHCeM MOocH1aTh He Tpebyercsi. KoHCy/nbTauuu BBHICHI-
JIa10TCs MO ajpecy Ha GJiaHKe MocJe MOCTYMJIEHHs] TOYTOBOTO
nepesoja.

HHOusudyarvroie KoHcysbTAYUU NO pasdesy «b»

IIpuMepHbIii NepedyeHb H CTOMMOCTb KOHCYJbTALUH MO
OIHOMY M3 BONPOCOB: yKa3aHHe JIUTEPATYypPhl MO HHTEPECYIO-
1leMy BONpOCY; XapaKTEPHCTHKa 3KcnoHata BcecolosHoi
paJHOBBICTABKH; YCJOBHE IMOJYyYeHHS KONHH TEeXHHYECKOro
MaTepHaJsa; 3JeKTpUYeCKHe MapaMeTphl OTAE]bHBIX pafuo-
3JIEMEHTOB; LIOKOJIEBKH PaJHOJaMIIbl HJIH BHIBOAOB TPaH3HUC-
tTopa (c ykKasaHHeM mapameTpoB). CTOHMOCTb KOHCYJIbTa-
s — 60 xom.

Pa3bsicHende pa6oThl OJHOrO YysJja paAHOannaparyphbl;
peKOMeHJalHsl IO 3aMeHe pajuo3jeMeHTa (TPaH3HCTOD, pa-
guosiamna u Ap.). CTOMMOCTb KOHCYJbTalMH — 85 KO

CoBeThl MO YCTPaHEHHIO HEHCNIPABHOCTH pajHoamnmapa-
Typbl; peKOMeHAalHs [0 HecJOXKHOH MepeflejKe U ycOoBep-
LIEHCTBOBAHHIO CXeMbl aNlapaTyphl; COBET MO HaCTPOHKe HH-
Tepecyiomero npu6opa; peKOMEHZALHUs IO HCIOJb30BAHHIO
H3MEepHUTEbHBIX NPUGOPOB; COBET NO BHIGOPY 3 (HEeKTHBHOH
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TeJEeBU3HOHHOH AHTEHHbLI;, COBET N0 COIVIaCOBAHUIO aHTEHHBI
¢ ¢unepom. CrouMocTb KOHcy/bTalHH — 1 py6. 10 kom.

Bousee cioxHBIe H ApYyrHe BONPOCH, He BOIIEIINE B IIPH-
BeJleHHbIH MNepedeHb, MOTyT ObITb NPHPAaBHEHB K OJHOMY
HJIA HEeCKOJIbKHM BONMPOCAaM, H Ha 3TOM OCHOBAHHH OmNpefe-
JiIeTCS CTOHMOCTb KOHCYJIbTallHH.

Jlas nosydeHuss KOHCyJbTallnd mo pasjeny «B» omiary
cJelyeT IMPOU3BECTH IO YKa3aHHOMY Bbillle aapecy. Ha o6o-
pore 6J1aHKa MepeBOJa HYXKHO yKa3aTb: «[leHbru mepeseje-
HBl 32 KOHCyJIbTauuio mo pasgeny «b». ITuceMo ¢ Bompoca-
MM BBICJIAHO . . . (nata». KBHTaHUuIO MOYTOBOro mepeBosa
HeoOXOANMO BJIOXKHTb B MHCbMO C BONPOCAMH U OTIPABHUTH
0o ajpecy KOHCyabTauuu. HeonnaueHHole nucbMa ¢ BOHNpO-
camu (6e3 KBUTAHUMHU MOYTOBOrO MepeBOJa) HE paccMaTpH-
BAIOTCS H KOHCYJbTAalWs NO HUM He faeTcs. HasomxeHHBIM
MJ1aTEXOM KOHCYJbTAlHH He BHICHIIAIOTCS.

Koncynbrauuio noaroroBua uHxerep A. Joaxos
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J. Mlymayxui. llBeToMysnKaabHasi ycrTaHOBKa . .

B. Yepenos, C. Bendun, B. Casuues. Beryimue ornu Ha HMC
H. I'ryaman. Tenepatop «Kypuma» . . e ..
A. [Imurpenko, Tlepekmouarelb rupsHA «eNOuKa> . . o 4
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HAIIM KOHCYJ/IbTALIMH



24.2.2
B8O

B nomomsb pammonio6utenio: C6opuuk. Bwin. 69/
B80 Cocr. C. Il. Baaemenko.— M. : JJOCAA®D, 1980.—
79 c., ua.
30 k.

IpuBeAeHs! NPHRUMOHAJbHBIE CXeMBl H ONHCAaHHS KOHCTPYKIHHA pajno-
TeXHHYeCKHX YCTPOMCTB Pa3/IH4HOM CTENMEHH CJOXHOCTH.
Jns WHPOKOro Kpyra pajaHoNIOGHTeNeH H CIEeUWaNHCTOB,

30402—065
SE 00 e .2.2
Bo72(02)—g0 680 2402020000 24

B nomomp pagHoaroburenio

Boinycx 69

CocraBuTtens Cepeeil [Tagrosuy Basrewenko

Penaktop M. E. Opexosa
XynoxecTBeHHBIN pemakrop T. A. Xurposa
exXHHYecKuii penakrop 3. H. Capsuna
Koppekrop H. JI. Hemudenko

HUB Ne 911

CrnaHo B Ha6op 01.02.80. INoanucano B nevaTs 22.04.80. T — 34555. Uax. Ne 2/2006.
®opmar 84 X 108'/3,. Bymara tunorpadckast Ne 3 TapHuTypa JurtepaTypHas. [TedaTs
BbiCORaA. Yea. m. J. 4,2, Yu.-usn. . 3,84, Tupax 700 000 sk3. (l-pifi 3aBog
1—400 000). Ne zakaza 504. Llena 30 k.

OpnmeHa «3Hak [louera» H3nateabctso JOCAAQ® CCCP
129110, Mockea, M-110, TpudoHoBckas yua., n. 34

losoBHOe npexnpHsATHe pecnyGAMKAHCKOrO MPOH3BOACTBEHHOro 06beAHHEHHS
«[Toaurpagpkunura» Tockomusgara YCCP, 252057, r. Kuee-57, [oBieHKO, 3.



30 K.

B NMOMOLb
PAONOJTFOBUTENTHO



