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AN HAPOJIHOrO
X03AHCTBA

LMdPOBON TEPMOMETP
C ABTOMATHYECKMM KOHTPOJIEM
TEMAEPATYPbDI

H. NopyHask

LladpoBoli TepMOMETp INpefHA3HAYEH AJs H3MEPeHHs TeMOepaTyphl
rasoo6pasHbX, CHIOIYYHX H JKHAKHX cCpell, aBTOMaTHYECKOro KOHTPOJfA
3a BeJIHYMHOH TeMmnepatypsl H (HOPMHPOBaHMA HH(POPMALHOHHEIX CHTHA-
JoB («Makcumym», «Hopma», « MHHEMYM» — TeMIepaTyphl) OTHOCHTe/b-
HO YCTaHOBJIEHHBIX C NaHeJH NPHOOPa ee MAaKCHMAJbHOTO H MHHHMallb-
HOro 3HaueHHA 1/ KOHTpOJHpYyeMO# cpeabl. IIpuGop mospoJsieT u3Me-
pATh Temnepatypy B puanasone 0..60 °C c paspemwarnouesi CrocoSHOCTHI0
0,1 °C; norpemHocTh H3MepeHHH NpH 3ToM He npesmmaer =+0,2°C.
JITeNbHOCTh H3MEPeHHsT TeMmepaTypsl — 1 ¢; BpeéMsi HHAHUKALHH — He-
NPEPHIBHO; NePHOZ OGHOBJEHHA HH(OPMALHH HA HHAHKATOPax O 3Haue-
HHH Temnepatypnl -—2 c¢. JlnanasoH KOHTDPOJHPYeMbIX 3HaueHuil
0.. +49°C. YcranoBka MONYCKOB TEMIEPATYPH IJs1 KOHTPOJHDPYEMOH
cpefbl TIPOM3BOAHMTCS MNEPEeKJIouaTeIsIMH C MepelHedl NaHeau mnpuodopa.
Iuckpetnocts ycraHoBky — 1°C. MaxcumasipHasi LIHPHHA TOJIOC KOHT-
pouisi Temnepatypet — 1o 5 °C.

: B 3aBHCHMOCTH OT BEJMUHHBEI TeMIepaTyphl Ipucop QopMmupyer cie-
Ayioiye HHQOPMAalHOHHbIe CHIHAJbI:

TemnepaTypa B AONYycKe, (JOPMHPYIOTCS CBETOBOH H MOTEHIHANbHBIH
curHaasl «Hopma»; :

TemnepaTypa Gosiblie (MeHblIe) Aomycka, GOpMHDYIOTCS 3BYKOBOH,
CBETOBOH M NOTeHLUHAMbHBIH chrHanbl «MakcuMym» («MHHHMYM>).

IloTeHuHanbHEE CHrHAJbl B BHIe IOCTOSHHBIX Hanpsxenud +5 B
MOAAOTC Ha BHIXOAHOM pa3beM nNpHGopa. MX MOXKHO HCIO/IB30BATH
JUIsl ynpaBJjieHHs YCTPOACTBaMH H3MeHeHHs TeMIepaTypsl Cpe/lbl — BEHTH-
JSIHOHHBIMH M XOJIOAMJBHBIMH YCTaHOBKaMH, KaJopudepamu, KOHAHLHO-
HepaMH H T. [. :

IIpuGop nmraercss oT ceTH HampsikenueM 220 B wacrtotmt 50 [
Totpe6asiemasi MolHoCTs He npeBbiwaer 15 BA. Pasmepsl Kopnyca npu-
60opa — 280X 170X 125 mm. Macca — 2900 r.

‘Buemmnuii Buj roToBOro o6pasia nokasaH Ha puc. l. Jlanna xabeus,
COeMMHSIIOLIEr0 NaTYHK TEMIepaTyphl ¢ NpH6opoM,— 5 M.

Jlnsi u3roToBJIeHHs LHGPOBOrOo TEPMOMETPa HCNOJb30BAJIHCh IIHPO-
KO pacmpocTpaHeHHble feTasH. OH ofecneunBaeT CPABHHTENbHO GOJAbIIYIO
TOYHOCTb M OBICTPOTY 3aMepOB, NPOCT B HACTPOMKE H ISKCIUTyaTalHH.
JlaTuuk TemnepaTypbl MOXKHO YCTaHOBHTb NPAaKTHYECKH B JIOOOM MecTe
KOHTPOJHMpYyeMOro yyacTka. Ilepex usMepeHMsiMH HEOOXOJHMO INOAro-
TOBHTb GJIOK NPOrPaMMHPOBaHMS K 3KcmayaTauuu. Ilponecc moarotoBkd
3aKJIOYAETCH B YCTAHOBKE INepeMblYeK Ha CHeNuas]bHOH IiaTe B 3aBH-
CHMOCTH OT HONYCTHMOH TeMNepaTyphl I KOHTPOJHDPYEMOH CPeibl.

CtpykTypHast cxema LH()POBOro TepMoMeTpa, NPpHBEEeH-
Has Ha DHC. 2, BKJIOYaeT OCHOBHHIe OJIOKH mpuGopa:



Puc. 1. Lludpopoii TepmMOoMeTp C aBTOMaTHYECKHM KOHTPOJEM TeMIepas
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Puc. 2. CrpykrypHas cxema 1udpoBoro TepMoMeTpa

Y1. Tlpeo6pasoBaresb TeMmepaTypsl B HacTOTY.

¥2. Baok 06pasnosoit wactorsl. COCTOMT M3 KBapleBo-
ro reHepaTopa M HSITH AeKaJHbIX AeJHTeJeH.

¥3. Baok ynpassenus npuGopa. BkiaiouaeT ycTpoiieTBo
(GopMHpOBaHHS BPEMEHHOIrO HHTepBaJa AJs INOACYETa vac-
TOTHl H NH(depeHnupyouyo uellb GOPMHPOBAHHS HMIYJIb=
ca mepenucH Koja TeMIepaTypbl CO CUeTHHIX JeKaj B
NaMsTh.

V4. Baok cueTHHIX 1eKaJ ¢ NMaMATbIO H JABOMYHO-AECH~
THYHBIMH Jemindparopamu. [lamars mnpeanasnauena pas
HCKJIIOYEeHHs] MepuaHHs UHPp Ha HHAHKATOpax. B IPOLECCe
NOJCYETa H YCTOHUMBOH PabOTBI CXeMBl KOHTPOJIS.
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Puc. 3. TlpuHuunuanbHasi sJekTpuueckasi cxema mnpeoGpasosaresd
«TeMieparypa — 4acToTa»

Y5. Baok mHAMKauuu TeMnepatypbl. COCTOUT H3 JAMO-
HbIX JeHPPATOPOB H BAKYyMHBIX JIIOMHHECUEHTHBIX HH-
JHKaTOPOB.

¥6. TlporpaMmubiii 6/10K. JlaeT BO3MOMKHOCTb YCTaHaB-
JIUBATbL NpeJeJbl KOHTPOJSI TeMIepaTypbl cpeiasl H (opMH-
pyeT HCXOJHYI0 HH(pOpPMALUHIO O 3HAYEHHH TeMIIepaTyphl
st 6oka Y7.

¥Y7. Bnok ¢opmupoBaHus HHGOPMALHOHHBIX CHTHAJOB.
BripabGartbiBaeT cBeTOBOM, MOTEHUHANbHBIA H 3BYKOBOH CH-
rHanasl «Makcumym», «Hopma», «<Munumym» o Temmepary-
pe KOHTPOJIUDPYEMOH cpejbl.

¥8. Bnok nuranus. O6ecneunBaer npu6op HEOGXOAUMBI-
MU HaNpsiKEHUsSIMU TTHTAaHHUs. '

B pa6Gore mpu6opa MOMXKHO BBIAEJHTb JABE OCHOBHBIE
(DYHKIKH.

1. Mismepenre Temnepatypsl cpeasl. OCHOBaHO Ha HPHH-
nune npeo6pas3oBaHusl TeMIepaTypa — HalpsXkKeHHe — qac-
ToTa [2] C MOCJEnyIOLIHM H3MEpPEHHEM YacTOTH NPH TOMO-
IIH CIeNHaTH3HPOBAHHOIO yacToToMepa. YKa3auHyo ¢GyHK-
I[H10 BHINOJHSIOT 6JioKH ¥ 1—¥5.

2. Kontpoap temnepatrypbl. OcHOBaH Ha COBIaJeHHH
nu(dpoBOro Kojaa TeMmIlepaTyphl CpeJbl H 3apaHee yCTaHOB-
JIEHHBIX KOJOB MHHHMAaJIbHOTO HJIH MaKCHMAaJbHOTO 3Haye-
HHIi TeMIepaTypel AJs KOHTpoaupyemolt cpeasl. [Ipu cosma-
JEHHH KOJOB (IIOHHXKEHHe HJIH MOBBbIIIEHHE TeMIepaTypsl
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Puc. 4. Cxema 6/0KOB 06pa3uoBeil uyaCTOTH H YNPaBJEHAS CUYETHHIMH
AeKaaaMu npubopa

OTHOCHTEJIbHO JAONYCKa) YCTPOHCTBAMH KOHTpoas Y6, ¥7
BhIpabaThBalOTC] HHGOPMAalMOHHBIE CHTHAJBI, HasHayeHue
KOTODBIX PacCMOTPEHO BHILIE.

Pa6Gera uamepurens remneparypsl. B mpeoGpasoBatene
TeMIlepaTypa — 4acToTa IO CXeMe PHC. 3 JlaTYHKOM TeMIile-
patypul cayxut auod VDI tuna J2B. Onepainnosubiil ycu-
auteab DAl coBmectHo ¢ koHjeHcatopom C3 BHIIOJHSET
¢byskuHio uHTerpatopa [2]. Paspsn kKonzeHcatopa ocylile-
CTBJIAETCA uepe3 ojHonepexogHbii Tpansuctop VTI1. Ilpe-
IH3UOHHBIH cTabunutpon VD2 dopmupyer onopuoe Hamps-
JKeHHe, KOTopoe olpejessieT NOPOr OTKPbIBaHHsS OJHOTEpe-
xofHoro TtpaHsuctopa VTI, o6ecrneunBaer NOCTOSHHBIH
YpoBeHb HalpPsIXKeHUst Ha MHBepTUpYIoleM Bxoae OV u 3ana-
€T CcTabHAbHBIH TOK, MPOTEKAIOUMUH yepe3 AAaTUHK TemIlepa-
Typsl. Bxoasoe nHanpsixenne OY HHTErpHPYETCS A0 MOMEHTA
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Puc. 5. CxeMa CueTHBIX JeKasl

otkpbiBaHHsa TpaHsuctopa VTI. IleprHoanyHOCTh 3TOrO MpoO-
fiecca 3aBHCHUT OT TeMIlepaTyphl, IIOCKOJbKY OT Hee H3Me-
HsieTCS llajieHWe HampsixkeHua Ha auoae VD1 m cooTset-
CTBEHHO Ha HEMHBEPTHpYIOUleM BXoje HHTerpartopa. Ilpu
HacTPOeHHOM HNpeobpasoBaresie NpHpallleHHe TeMIEPaTyphl
JaTyuka Ha 1 °C BbI3bIBaeT yBeJMYeHHe BLIXOJHOH YaCTOTHI
npeo6pasoBarens Ha 10 I'm.

Tpausucrop VT2 BuimosHsieT (QYHKUHIO COTrJIacOBaHHUs
yPOBHe#l BHIXOJHBIX HMINYJbCOB npeo6pasoBarens u TTJI-
MukpocxeM. [lJHTeNLHOCTh HMIYJBCOB Ha €ro KOJJEKTOpe
0K0JI0O 6 MKC M 3aBHCHT OT €MKOCTH JU((hepeHIHpyIouero
KoHgeHcatopa C4.

CxeMmbl 0J10kOB 00pasLoBOH YacTOTHL H YIpaBJieHHS
CYCTHBIMH JleKa/laMH npubopa mokasaHbl Ha pHc. 4. 3ajamwo-
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Puc. 6. Cxema ysja HHAHKaLHH

I reHepaTop BHINOJIHEH Ha 3Jementax DD1.1—DD1.4 u
KBapuesom pesonatope Z1. Konpencarop C6 npenHasnauen
AJISL TOYHOM HACTPOMKH YaCTOTH TreHepartopa. DJeMEeHTHI
DD2—DD6 o6pasyior neiuteab 4acTOTHl. BHIXOZHBIE HM-
NyJbChl JNeNUTENs C mepuonoM | ¢ 3anaioT pexum paboThi
6soka ympaBseHus. 3a OCHOBY O0JI0OKa YNpaBJeHHs B3ST
BpPeMEHHOH ceqekTop (saementsl DD7, DD8, VTI1), onu-
canHblil B [5].

Tpurrep lImurra DD9.1, DD9.2 ¢opmupyer mnpsmo-
YroJibHble UMIYJbCH C KPYTHIMH (QPOHTAMH, 4TO HEO6X0H-
MO Jisa ycToHuMBOH pabotel cuetunkos DDI11—DDI3.
Ceeroanon HL1 «Cuer» BhBefeH Ha IIepeHION NaHedb IPH-
Gopa W npenHasHaueH JJisi HHAMKALUH BPEMEHH cYeTa yac-
TOTHl TnpeobpasoBatens. daementsl DD10.1—DD10.4 B
pabaTeBalOT KOPOTKHH HMIYJbC, KOTOPHIH uepe3 HHBEPTOP
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DD9.4 npoH3BOAHT 3alHCh coaepxkuMoOro cueTynkos DD11—
DD13 B npomexyrounyio namsate DD14—DDI16 (puc. 5).

JlecsiTHYHBIH KOA TeMmepaTyphl C BHIXOAOB AelIH(ppaTo-
pos DD17--DD19 wucnosnbsyercs. B yCTpoHCTBE KOHTPOJIS
TeMIlepaTypel H JJIs MHIMKauuu ee Beauunnbl. IIpeo6paso-
BaTEJH JECATHYHOTO KOJa B KOJ [JIsl CEMHCErMEHTHBIX HHIH-
KaTOpPOB BHINOJHeHH Ha auojax VD19—VDb4 (puc. 6).
Ilnst pa3Bsi3KM 1O NMOCTOSIHHOMY TOKY MeXAy npeoGpasopa-
TeJSAIMH KOJa H NPOrpaMMHBIM GJIOKOM YCTPOHCTBA KOHTPO-
Jisl BKJO4eHbl auoasl VD4—VDI18.

B mnankatope HG2, uHauuupyioineM 3HaueHHe eJHHHIL
rpPajycoB TeMIIepaTyphl, XKeJaTeJbHO IOACBEYHBATb TOUKY,
CHMBOJIH3HPYIOILYIO 3aNATYI0 MEXAY LeJBIMH H JeCATHIMH

1/ HE
K514ulfl ANC324A
7] 3 74
1|1oc\a
S =4 —
ST G i —l |
x ¢ (=43 d'g__ﬁ S
S e I |
+5B‘§ Ar f 5 ] S
Puc. 7. Cxema TNOAKJIOUEHHS HAEIIH- S g 1 Z
¢dpatopa R 15K

3HaYCHHAMH rpaxycoB. [wisi 3Toro BHIBOAW 2 H 4 HHIMKa-
topa HG2 Heo6X0A1MO COElHHUTh BMECTE.

B nessix KOMIAaKTHOCTH M TPOCTOTHl H3TOTOBJEHHS BMeC-
TO AHOJHBIX AeH(QPaTOPOB MOXKHO NPHMEHHTb Aewndpa-
toppt K614 11 ¢ ungukatopamu AJIC324A. Cxema X
NOAKJIOUEHHs] TpuBefeHa Ha puc. 7. Ilpu 3TOM AHOAMH
VD4—VDI18, a takxe o6motkn V, VI cereBoro tpancdop-
matopa Tl He HyXHHI

PaGota yctpoiicTBa KoHTpoJasi Temneparypbl. Ilpunnu-
nMajbHasi CXxema YyCTpoicTBa mokazaHa Ha puc. 8. B ero
COCTaB BXOAMT TPOrpaMMHBIA 6JOK M 6J0K GOPMHPOBaHHSA
HH(POPMAIHOHHBIX CHI'HAJIOB.

[IporpamMMHBIft 610K yCTAHOBKM MaKCHMaJbHOTO J0mycC-
Ka TeMmIepaTypbl KOHTPOJHPYEMOH cpeabl COCTOMT H3 JHO-
nos VD55—VD66, nepekatouareneit SAl, SA2 u Ttpansu-
cropa VT4, kotopele o6pa3yioT (IPH HaJHYHH IlepeMblueK
X2—X6) cxemy 2UJIN—b UJIU—2U—HE. Ilpu cosnapge-
HUH KOJOB Ha Bbixojae Aemudparopos DDI8, DD19 u na-
O6panHoro mnepekjaiouarenasimu SAl, SA2 na KoJekTope
VT4 nosBasieTcsl CHrHAJ NpPeBBIUEHHS AONYCKa, HMeELHii
ypoBeHb Jiornueckoii 1. AHasnornyHo paGoTaer NporpamM-
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e 6a0k (3nementsl SA3, SA4, VD67—VD78, VT5) nas
MHHHMaJIbHOTO JIONMYCKa TeMIIepaTyphl.

B ¢opmupoBanuH HMHGOPMALHOHHBIX CHCHAJNOB y4YacTBY-
1oT snemedTh: DD20, DD21 — BripaGoTka 3BYKOBOTO CH-
‘raana; DD22.1, DD22.2 — 3anoMHHaHHe CHTCHAJOB OTKJO-
HEeHHs1 OT JONycKoB TeMnepatypbl; VI7—VT9 — tpansu-
CTOPHBIE KJIOYH CBETOBOTO H IOTEHIHAJbHOIO CHI'HAJIOB.

B cnyyae yBesquueHHs TeMIepaTyph CHTHaJ NpeBblLie-
HHs JomycKa yepe3 uHBeprop DD23.1 mepeBoautr Tpurrep
DD22.1 B enunnunoe cocrosinue. Ecau nepexkJoyaresp B2
«ABTOMAaT» B HCXOZHOM IOJIOXKEHHH, TO HYJEBLIM YPOBHEM
¢ BHxoxa 6 tpurrepa DD22.1 orkpuiBaercs kawu VTI7, 3a-
ropaercs jgammouka HL2 «Makcumym» H Ha BoiBoze 1
pasbema XS! ycranaBauBaeTcs morteHuHaa +5B (mo Toro
6bl1 HOMb). DTOT XKe HYJIEBOH YPOBEHb IIOCTYIaeT Ha 3Jie-
menTth DD21.2 u DD23.3, dopMupyss Ha HX BBIXOZ@X JIOTH-
yeckylo 1, KoTopasi paspelllaeT NpPOXOXKJAEHHe CHrHaJja yac-
totoit 500 T'y Ha 6a3y Tpamsuctopa VT6 M cOOTBETCTBEHHO
Ha JMHaMHUYecKylo rojoBky BAI, a TakiKe 3aKphIBaeT KJIOY
VT8, npu stom nammnouka HL3 «Hopma» racher. Iloren-
nuomerpoM RS2, BriBeJeHHBIM Ha IepeNHIOI0 NaHesab INpH-
6opa, peryaupyercss TPOMKOCTb 3BYKOBOro CHruaja. Brija-
ya HMHGPOPMAIHOHHBIX CHTHAJOB OyJIeT NpoJoJKaThcad H
1ocsie CHSITHSI CHTHaJa TNpPeBHILIEHHs] JoNMycka (TeMIepary-
pa cpenbl yMeHbLIMJach) A0 TeX NOp, Noka KHomkoit SBI1
«C6pocs» Ttpurrep DD22.1 ne 6ynmer Bo3BpallleH B HYJEBOE
COCTOSIHHE.

Korpa mnepeksouatenp SB2 «ABToMar» Haxkar, IJH-
TeJILHOCTh OAa4YH MHOOPMALMOHHEIX CHTHAJIOB GyJAeT ompe-
JeNsTbCsl HyJIeBBIM ypoBHeM Ha Bhixone DD23.1 u coorsert-
CTBEHHO COBIaJeHHeM KOJZOB TeMIepaTypsl Ha BBIXOJaX
newnpparopos DD19, DD18 u ycraHOBJIEHHOrO mepekJio-
yateasimu SA1, SA2.

Ipn nanuuuu nepembiuerk X2—X5, X7—X10 cxema co-
BIaJeHHs JJIs eIHMHHIl TPajycoB TeMIepaTyphl 6Ji0Ka mpo-
rpaMMupoBanus obpasyer asgaement SWUJIU, ans mecsatkos
rpanycos ¢ nepembiukamMu X1, X6 — anement 2MJIH. Cie-
JIOBATEJLHO, CHTHAJ IPEBLILIEHHS] MAaKCHMAJbHOTO JOMYyCKa
TeMIepaTyphl, YCTAHOBJEHHOTrO HepekjaouaTeasMd SAl,
SA2 no npuHHMNHAJbHON cxeMe Ha pHc. 8, 6yleT BhAaBa-
et mpH +22..4+26 °C, MHHHMAJbLHOTO, YCTaHOBJIEHHOIOQ
nepekiaouarensmu SA3, SA4, — +17,9..4+13°C.

KoHcTpykuusi mporpamMmHoro 6J0Ka € HCIOJb30BaHHEM
MHOTOIIO3HIHOHHBIX Tepekouareseii SAl—SA4 wa 2 u

10



mdAiedounor vrodinoy eiorg oloHWWedlodu BWIXD) °g ‘oM

7700 _\. 1A 14 <
aa W 9901|429 874] E\_ E; PIRCTIY ~ w10/ y
h.llmal } % K7 9by X Ay
4 | T o e o T o o
9 7Y 95162y 7 6901 y
T[] e M E\_ 1107 M&E a0 goys & 19
YOI 134 Lo Lot 2ol pses = e
y/ QQQ « \ ;NNN“ I'Q\\ I.'M |||”QW\ wﬂa @: W.: -I'W, M
— — — IS P o
) : « 20007 Ii%\:NM - —-7 —g | =0 M:V: IV.QW
_ eV g18le e Hmm\.._k =h| =0 | = | RS £YUEEIY £200
(4 y 1324 —g G — — —{/ '
_a.w Locw o) e || 64 ¥29 b9 HM\& 3| = s oy oo
Y »=§§ " S WS =g | =n | = | = U\S ZuI00Ly 2200 D200
e LT 6900 --H\%.invvwiHm Tl Y57 1%y
w.ﬂ‘ 121/ _..|_l_ m..w fu i ! G I L_H_l_
LIS 3 [ Ey\ E 9900 __59UA_#9IA Ko 2900
7 1 Qv o N KN AN XN v 5 7
b X . f
: E\ ‘Q\&c\e AW @ ‘ e Y /e 9500 Y $50A
e WG&_ W@\,W%S - g B e,
E& s 5 |’ savs T saistcarsUzarsL savs | T3l Zuls
]l fl= 1afz A0 g | =g | =g | —d)x B S e
. b —ul, | -y [ =g | >E|> akt S
z0a00 bt =y o+ g+ —¢ S | ] TES
| ik Ll i | ey |l =g | S A S
5oy g2 0 | ag | g | ) | el e
71981y 9IA B | Mﬂ@%\_\ mew” Dol Bea) Bue/ v S
¢ /d — — — x
: ¢ |ozas| =88 =g | —=a| =2z | =7
iz il Thil 3 24 29 2y

11



5 HampasJeHHH 06Yyc/OBJeHa BO3MOXKHOCTbIO NpeBblUICHHA
TeMIepaTypo#d cpeabn ee pmomycka Ha 1..2°C nocje Toro,
Kak Oyjer nojaH HHGQOPMAILHOHHBI CHrHAJ BKJIOUYEHHS
yCTpoiicTBa H3MEHEHHs! TeMIIepaTyphl.

ITpu 3kcnnyaranun npu6opa B yCJOBHsSX, KOraa AOMYC-
‘THMEBIE 3HAYeHHs TeMIlepaTypbl HaxXoAsTCs B PasHBIX JeCsT-
Kax rpaaycoB (mampumep, 18..22°C, 5..12°C, 10..22°C
H T. I.), BCe NepeMBIYKH Moryt ObiTh 3amnasHbl. Ilosoca
KOHTPOJISt TeMIepaTypsl 10 060OMM HONYyCKaM B TaKOM CJy-
yae mo 5°C. Ecau ke [JONYCTHMBIH AHAaNa3soH H3MEHEHHs
TeMIlepaTyphl B Ipejesax OJHOrO JecsiTka rpaiycoB, MOTYT
HOSIBJSATLCS HEOJHO3HAYHOCTH NPH (OPMUPOBAHHH CXeMa-
MH COBNaJeHHs CHrHajJa MakCHMyMa HJIH MHHHMyMa TeM-
neparypol. Takylo cuTyaunuio uenecoo6pasHo paccCMOTpETb
Ha caeaywoweMm npuMepe. Ilycte ponycTuMbli AuanasoH
TeMIepaTypsl JJsi KOHTPOJIHpPYeMoH cpensl — +24...4 27 °C.
Curnan MakcuMymMa OyZeT BblIaBaThCsl NPH CJEAYIOLHX
3HaYeHHsX Koja TeMmepatypm — 27, 28, 29, 30, 31, 20, 21.
Curnan munumyma — 23,9, 22, 21, 20, 19, 13, 12, 11, 10.
CiienoBaTe/ibHO, NpPH 3HAYEHHSX TeMmIiepatyphl cpeasl + 20
n 21°C 6yayT ONHOBPEMEHHO BbIAaBAaThCsl CHTHAJBI MaKCH-
MyMa H MHHHMyMa. st ycTpaHeHHsi Tako# HeoZHO3HAy-
HOCTH Heo6X0oAuMO ynaauTh nepeMbiuku X4, X5 uau X8, X9
(cornacuo puc. 8). ITosoca. KOHTPONHPYEMBIX TeMIepaTyp
nocsae HacTpolkH Oynmer: Ans MakcumyMma — +27..29 °C,
anst MuHuMyma — 23,9...19°C uan +27..31 °C npas makcu-
myMma H +23,9..22 °C g MHHHMYMa. AHAJIOTHYHO PacCyk-
Jasi, MOXKHO ONpeJeJUTb HeHYXKHble NIePeMbIUKH 1JIs1 JIOOBIX
JPYTHX 3HAueHHH TeMIepaTypHl.

Baok nutanus npubopa, cTabHAN3ATOPBHl KOTOPOrO CO-
6paHBl 10 pacnpocTpPaHEHHOH cxeMe, NoKasaH Ha puc. 9.
Tpausuctop VTI2 Heo6X0AHMO YCTaHOBHTb Ha TENJOOTBOL
niomanasio okoso 100 cm2 )KenarenbHo HCMOJBb30BaTh He-
GoJsbllIe TEMJIOOTBOAB M JJsi TpaHauctopo VT10, VTI1.
Kongencarop C19 — ans 3alluTH Lenefl nUTaHHs LHpo-
BbIX MHKPOCXEM OT HMIYJbCHBIX NoMeXx. PaspssbiBamoumiue
KoHzxeHcatopbl C22—C33 Heo6XoUMO paBHOMEPHO pacipe-
JIeUTh 0 BCEH MJOIIAAM TedaTHHIX Njar. CerMeHTH Jio-
MHHECLEHTHBIX HHAMKATOPOB INHTAKTCA OT OJHONOJYIepH-
OJIHOTO BHIIpsiMUTENsT Ha Auoxe VDIO.

[Mepekmouartenr SB3 «Muaukanus» naer Bo3MOKHOCTBb
HOAKJIIOUaTh HHIMKATOPHl N0 HEOOXOAMMOCTH, 4eM JOCTHra-
eTcs NMpojJieHHe HX cpoka paborel. BkiioueHHe ycrpoficTBa
KOHTDOJISI 3a BEJUYHUHOH TeMIepaTyphbl OCYLUECTBJISI€TCS Me-
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Puc. 9. Baok nurauns npubopa

pekaouaresieM SB4 «KoHTposb», mocjie uero Heo6X0AMMO
HaxarueM KHoOnkM SBl «CG6poc» o06GHyauTh TpHrrepsl
DD22.1, DD22.2.

KoncTpykuus u neraunu B nupposom Tepmo-
MeTpe MpHMeHeHH pesHcrope MJIT-0,125, MJIT-0,25,
MJIT-0,5, 3a HckioueHneM conpotusaennit R1, R4, R7, ko-
TOphle MOryT ObiTh THHOB C2-29B, C2-13, C2-14, C2-31. Co-
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nporusienne R51 — uyernipe pesucropa MJIT-0,125 20 Owm,
coelMHeHHBIX mapaJenbHo. IloreHnnomerp R52—'mna
CIIO-0,5 nnm CI12-3. TIlepemennne pesucropnl R3, RS
JOJIKHB obecreyuBaTh CTaOHJIbHOCTD CBOHX I1apaMeTpPOB
BO BpPeMeHH H IIPH HAcCTPOHKe HMeTb BBICOKYIO YIVIOBYIO
paspellanuyo cnocobHoCcTh. DTUM 3aJayaM HanboJgee MOJ-
HO YJOBJIETBOPSIOT MHOrOOGOPOTHBIE pPE3HCTOPHl CO CIIH-
pasibHBIM pe3uCTHBHBIM 3JementoM CII5-14, CII5-3, CI15-16
nnu CI15-2,

Koupgencarop C3 — catoasivoit, tuna CI'M-3 mmm KCO
rpynnsl I'. Ero MOXHO COCTaBHTb M3 HECKOJbKHX KepaMH-
4YeCKHX KoHaeHcaTopoB, umemouux TKE pasHbix 3HakoB, Ta-
KHM o6pasom, utobbl cymmapublii TKE Obli 6/H30K K HY-
ao. Ilogerpoeunnt konaeHcatop C6 runa KIIK-MH,
ocrasphbie — KJIC, KM5, KM6. DjekTposuTHuecKue KOH-
nencatopsl tuna Kb50-6, C8—K53-4. Ero M0oXHO 3aMeHHTb
Ha koujaencarop K50-6 emkoctpio 100 Mk®P Ha Hampsixke-
HHe 6 B.

Bmecto OY KI140YI8A ne.necooﬁpasuo HCIIOJIBb30BATh
OY K574YO1B. Bce uudposbie MHKpPOCXeMbl cepuu 155
MOXKHO 3aMEHHTb Ha MHKpocxeMbl cepun 133. BoamoxHbe
BapHaHTH 3aMeHbl [JHOJOB H TPAaH3HCTOPOB IPHBEJCHH
B Taba. 1. .

Tabauya 1
Tun npuGopa BosmoxxHast sameHa
[818T O818E, 1; KCI91I1, P
KJ503A KO509A; KO5104; I219A; 1220; 1223
KI109A KI105; KA106; KLI407; IO7A
K202A KI201; 1302 — 14305, KL1402[, E ¢
JA7A J1226B
II}%%EXA ﬁgllngHSOQ }SaMeHﬁTb HYXXHO OXHOBDEMEHHO
KT117C KT117B, b
I'T404A KT815A
I'T402A KT814A
KT815A KT817A, B; II701A
KT361E KT203; KT208 KT361 MII39 — MIT42 ¢ mo6biM
GYKBEHHBIM HHIEKCOM

[lepexmouatenu SAl, SA3 — ruma 5I2H-TIM, SA2,
SA4 — 11T15H-TIM; Q1, SB1—SB4 — rtuna I12K. PasbeMbl
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MPH4-1, ncnosbsyemble B mpuGOpe, MOXKHO 3aMEHHTb Ha
OUH-KTI-4-5/16p (CHILI19) wuau apyrdHe ¢ COOTBETCTBYIO-
IUHM  YHCJOM KOHTakKTOB. [0JI0OBKA TPOMKOrOBOpPHTEJS
BA1—0,5I'121. Tlomoiiaer nwbas apyras MOIIHOCTBIO He
menee 0,25 Bt u conporuBaennem karywkn 8...10 Om. Jlam-
noukn HL2—HL4 CMH 9X60 pasmeuiennl Ha TepejHeif
naHeJaH npubopa B aepxkarteasx MPC-1. Tparchopmarop
6/I0Ka THUTaHHS BBHIOJHEH HAa MaruuTonposoge 11120 20.
Bce o6MoTkH HamoTanbl mnpoBogoMm I[I19B-2. Hx pannble
npHBeAeHsl B Taba. 2. .

Tabauya 2
Jannbie HaMOTKH TpaHcdopmartopa T1
O6MoTKa YucsIo BUTKOB JlnaMeTp npoBafa, MM
1 3000 0,15
I+1 210 + 210 0,23
14% 100 0,8
\4 400 0,15
VI 22 0,41
O : o O p 4 w O
o—jg—e
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Puc. 10. Ilnata npeoGpasosarens «remnepatypa — uacToTa» (610K Y1)

15



@) A b O
ooood oooodmd ooood 000000
JOO XN ‘00 000 800 000 oooo
©00=0' l‘\?
ooo?o or ooo?o o ooo'o ] . } h “'Q
o°05y oooay 00o0@o0 \ 8
| ’ ry o t-o
O .ooo[;o oooéo oooéo *1: O
oooo&ooo oooosooo oooo&ooo g .'-o
000000000 000000000 “
150
\ a
K SAl, SA3, 5(54? SH4, p
ﬂ?muﬂmﬂﬂm y/ﬂv ewuppamopyHeE? - K Oelugpamopy He3 HLI
7 v UL Ll ‘5«5{5005
f' '011757?7_11 79 | |
l.—
9 73 K i 3" | 1" 8 S
o \ 3 | § RS
@) oq, Qo oo S 91 /f :éo :
cobo VYo od. VYo f— / 76| R T
! e N)4Eyrs
oQoo Lo oo 0‘75—" . J
>\ 3£7k ”é’x U. ,_.]E "
01)/3 0/1/2 nlm Vs ¥
S Ao 0
O I ®)
" +5B 1L

Puc. 11. Ilnara reweparopa u menuteieil 4acToTol (60K ¥Y2):
a8 — BHJX CO CTOPOHbI ME€YATHBIX MPOBOJAHHKOB; G—BHA CO CTOPOHBI YCTaHOBKH Je-

Tanel

[Tnatse nudposoit yactu npubopa (6a0ku Y2—Y7) us-
TOTOBJIEHbl M3 ABYCTOPOHHero, a npeobpasoBatens, cTaGu-
JII3aTOPOB M NepeMblyeK H3 OJHOCTOPOHHEro (oJbIHPOBaAH-

HOTO CTeKJOTeKcToNMuTa. PacrnojoxeHue
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Puc. 12. [1nara 6ioka ynpaBiaeHus ¥ cueTHHX Jekaf (6Joku ¥3 u Y4):

a— BHJ CO CTODOHbl NMe4YaTHBIX MPOBOJHHKOB; 6 — BHJ CO CTODOHBl YCTAHOBKH Jje-
Tanel

JeTajiel Ha NeYaTHBIX NJaaTax WoKasaHbl Ha puc. 10—15.
[Tocko/bKY y3es HHAHKAlHH MOXHO DPeasjii30BaTh PAasJiuy-
HBIMH clioco0aMHy, neyaTHas njara ero He npusoautcs. [Tocae
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Puc. 13. [Inata ycTpoiicTBa KOHTpoJa TeMnepaTypbl (610kn Y6
u ¥7):
8~ BHX CO CTOPOHbl Ne€YaTHbIX [POBOAHHKOB; 6—-5"}1 CO CTOPOHBbI YCTZ2HOBKH /e~
Tanen
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Puc. 16. Pasmemenue gerajefi 1 6/10K0B B Kopnyce mpubopa

3anadku BceX 3JIGMEHTOB B IJIATy mpeofpasoBaTtesisi Bce ee
TOKONPOBOAALINE JOPOXKKH KeJaTeNbHO THUIATEJIbHO 00e3-
JKUDHTb H TOKPHITb BJArocToHKUM Jakom YP-231 wuan
3I1-730.

Bce nepembiukn X2—X11 Heo6Xx0QUMO DasMecTHTh Ha
orzenbHOl miate. KoHcTpykuusi miatel MoxeT GBHITb Npo-
U3BOJIbHOH, TJIaBHOE, YTO HYXHO O0ECNeddTb,— 3TO OBbICT-
pylo cMeHy nepeMblyeK H HaJeXKHOCTb 06PA30BAHHOTO HMH
KOHTaKTa. B 3aBMCHMOCTH OT 4acTOTHl CMEHBI Nepemblyek
IJIaTy MOXHO Pa3MeCTHTb BHYTDH KOpryca LH$POBOTO Tep-
MOMeTpa HJIH Ha BHELIHeH CTOPOHE ero 3ajHell CTEHKH.

Ilnatel mpuGopa yKpemasioT BePTHKANbHO BHYTPH KOP-
nyca (puc. 16), H3rOTOBJIEHHOIO H3 JIHCTOBOTO AJIOMUHHSA.
Tonuuna waccu — 2 mm, [1-06pasHoii KPHIUKK H NepegHeii
naHeqd — 1 mMm. B 1wraccu M KpHIIKe BBICBEPJICHB BEHTH-
JISILLUOHKBIE OTBEPCTHSI. \

Hcnonbsyemblit B kauecTBe JaTYHKA TEMIEPAaTyphl JHOA
VD1 — repmanuesniii, Tuna J19 uan 2 ¢ n06eiM 6yKBeH-
HbiM HHJekcoM. Ilpu samene VD1 na kpeMmHHeBbI, Hanpu-
mep KI503A, KI510A, n yMeHbUIEHHH CONPOTHBIIEHHS pe-
suctopa R7 no 3..5 kOM Hu3MepsTb TeMIepaTypy cpejibl
MOXHO Oyner B auanasone 0..+4100°C. Iorpemnocts 3a-
MEDPOB MOXET BO3PacCTH H3-32 MEHbLUEH 3aBHCHMOCTH BOJIbT-
aMIepHbIX XapaKTePUCTUK KPEMHHEBBIX AHOJOB OT TeMIepa-
TYPBI 110 CPaBHEHHIO C repMaHHEBHIMH, ;
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I mpenoXpaHeHHss OT MEXaHWUYECKHX TOBPEKIEHMHIT
auoa VDI momelleH B 3alUUTHHIA 9KpaH M3 METaJJHYECKON
(Menb, 6ponsa) ceTkH. BHeIIHMH BHJA M KOHCTPYKLHS JaT-
UMKa B CEYEHHH MokasaHwl Ha puc. 17. Jlatumk nopcoenu-
HSIETCS. K UH(MPOBOMY TEPMOMETDPY uepe3 9KPaHMPOBaHHbLIM
kabenb ¥ pasbem XT1. Anox anona 2 mocpeacTBOM NaikH
COEJIHHSIETCS € LEHTPaJbHBIM INIpoBOAOM 4, KaTojg — C 3a-
UATHOH MeTaJ/INYecKoil ceTKod 1, KoTopasi, B CBOIO Oue-
pelb, MPUNAUBAETCS N0 BCeMY NepUMeTpPYy A0 3KpaHa b co-
€AMHNTENbHOrO Kabesisi. MecTo coenHHeHHs: aHoma C IEHT-
panbHOH XMJo Kabesisi 3aNUBAaeTCs 3MOKCHAHON cMoJo 3.
Tem cambIM jocTHraercst H30JsiMsl BHIBOJOB AATYHKA ADPYT

12 3 45 §

]
(R Y i

40 MoK

- @0

Puc. 17. JlaTuuk TemnepaTypbl

OT Jpyra NnpH H3MEPEHHH HM TeMIepaTtyp KHIAKocTed. Bech
JlAaTYMK 3aJIHBaTh 3MOKCHAHOH CMOJIOH He peKOMeHIYyeTcH,
NIOCKOJIbKY YXYALI2eTCs ero TeNJIONPOBOAHOCTb.

CoeanHUTENbHBIH Kabenb JOJKEH 00jiafiaTh MMHHMAJb-
HbIM CONpPOTHBJIEHHeM. ABTOpoM Kabesbh OB H3TOTOBJSH
caeaylomuM o6pa3oM. B 3KpaHUPYIOLLYIO ONJIETKY NpOIly-
IIeHbl TPH MHOTOXKHJIBHBIX H30JIHPOBAHHBIX NPeBOJA ¢ 60Jb-
mwuM ceyenHeM. JlBa M3 HHX coeJHHEHBI ¢ aHOAOM H o6pa-
30BaJH LEHTPaJbHLIH TPOBOAKUK, a TPETHH COeJHHEH ¢
2KpaHOM KalbeJsisi U KaToAoM JaTuHka. Ha H3roror/iesHblii
TakuM 00pas3oM 3KPaHMPOBAHHBIH COEAMHHTEJbHBIH IIPOBOJL
Oblia HajieTa MOJNHUXJOpBHHUNIOBAsA TPpyOKa 6.

Hacrtpoiliky npubopa HaumHaoT ¢ GJOKa NHTaHHS.
[Ton6opom R63, R68 nan R62, R67 nanpsxkenne Ha BbIXo-
Jie ABYXIOJIAPHOTO CTaOHJIM3aTOPa YCTAHABJIUBAIOT PaBHLIM
+15 B. 3ammura ot meperpysok B crabuausartope +5 B
jgomxHa cpabatwmsath npu Toke 0,5..0,6 A. Ecau 3nauerue
TOKa Apyroe — noAGuparwoT pesucrop R71.

Hudposas uactb npubopa npu 6Ge3oLInGOYHOM MOHTa-
e HaCTpoHxu He Tpebyer. CaelyeT TOJIBKO NPOBEPHTH dac-
TOTY 3ajalollero reiepaTopa ¥ NMPH HeOGXOAHMOCTH ycTa-
HOBUTb ee paBHo# 100 000 I'u.

Ilpexxae uem NPHCTYNHTL K KaluOpOBKe mpeobpasoBa-
TeJsl TeMIepaTyphl, noab6opoM peauctopa R2 ycraHasaupa-
eTCsl TOK, MPOTEKAIOWHH uepe3 cTabuauTpon VD2, paBubiM
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10 mA. Hatuuk VD1 npu 3ToM moaksioued. BouabTmerpoMm
¢ GOJbLIMM BXOJHBIM COIPOTHBJIEHHEM 3aMepsIOT BeJHYH-
HBEl HanpsKeHuit Ha Bxozax 3, 4 OY DAIL. Ha unsepTupyio-
IeM BXOJe HalpsiXKeHHe HOJKHO ObiTh Ha 0,15..0,4 B 60Jb-
me. B npoTHBHOM ciyuae HYXKHO IOJCTPOHTbL pe3uctop R3.
Ecnu npeo6pasoBatesib He paboraer (HHTerpatop He cOpa-
coiBaercsi), a Ha BuiBoge 7 OY DAl Hampsixenume —12...
~—14 B, Heo6X0JHMO YMEHBIIHTb IIOPOr OTNHPAHUA TpaH-
suctopa VTI, yBennunBasi conmpoTHBJeHHe pesncTopa R6.
Ipu npaBuibHO NOJOGPaHHOM IIOPOre OTNHPAaHHS OJHOIE-
PEXOJHOro TPaH3HCTOPA aMIIHTYJAa NMHJI000pPasHOro Hamps-
JKEHHs Ha BBIXOJle HHTErpatopa JoJKHa OHITb B Ipejenax
—8,5...—9,5 B.

Kanu6poBky npeoGpaszoBaTessi KeJaTeJIbHO IPOH3BO-
JUTb C NOMOIIbIO BBHICOKOTOUHBIX J1a60PAaTOPHEIX TEPMOMET-
pos TJI-4 unn apyrux, umeromux ueny jgexenus 0,1°C nmo-
rpewrHocTs He Goaee =0,05°C. Ilpu kanuGpoBke AaTYHK
HoMeIlaloT B cpeay (Hampumep, Boja) ¢ TeMmmepaTtypol
+4-60 °C, mocJsie uyero MOACTPOEYHBIM pe3ucTopoM RS ycra-
HAaBJHUBAIOT BHIXOAHYIO YacTOTy npeoOpasoBatessi, PaBHYIO
600 T'um (60,0°C ma uugukaropax HG1—HG3). B cayuae
HeoOXONMMOCTH YBEJHUHBAIOT CONPOTHBJEHHE PE3HCTOPa
R4 no 7..10 kOm. 3arem patunk oxgaaxpanot 1o 0°C u pe-
suctopoM R3 ycranasiuBatotr yacrory, 6auskyro x 0 [
VKa3aHHyI0 TpPOLEAYPY NOBTOPSIIOT HECKOJbKO pas A0 TeX
nop, moka He OyoeT HCKJIOYEHO B3aHMHOe BJIHsiHHE Dery-
JUPOBOK. [/ yBeJHUEHHS TOYHOCTH HACTPOHKH MOXKHO
oXJaxjaTh AaTYMK BTopolt pa3s no +2(3) °C, npu stom
BhIXOAHAsA yactoTa mpeobpazosartenas Gymer 20(30) Tu.
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TENEBHIEHHE

. Y3KOMNOJIOCHbIK AHTEHHbIM
YCHUITUTENDb C NMEPECTPAMBAEMOM
AMMIATYAHO-YACTOTHOM
XAPAKTEPMCTMKOH

O. Mpucrakko, 1O. Mo3gHskos

Ilpeanaraemblii BHMMAHHIO UHTaTeJel AHTEHHBI YCHJAHTENL Npefs
HasHaYeH [/ YJYyYLIeHHS YYBCTBHT@JNBHOCTH TEJEBH3HOHHBIX IIpPHEMHH-
KOB, IPHHHMAIOLIMX Ilepelaud B METPOBOM [AHAlla30He.

Kospduuuenr ycunenus ycummrens — 22..24 1B, nosoca mnpomye-
KaHHs WHPHHOH oKoJo 8 MII[ MOXeT Jierko NepecTpaMBaTbC Ha OAHH
H3 TEJIEBU3HOHHBIX KaHAJOB NpPH NOMOILH NOACTPOEYHOrO KOHAEHCATOPa.

IMocTpoense y3KOMONOCHOTO NEPECTPAHBAEMOrO YCHJIHTENS B LUalad-
30He yacToT ¢ 1 mo 12 TeJeBH3HOHHEIE KaHAJBl CBS3aHO C GOJBLIHMHA
TPYAHOCTAIMH H3-3a TOrO, YTO MeXAYy 5 H 6 TeJeBH3HOHHHIMH KaHaJaMH
CyllecTByeT paspbiB. IlosTomy npeinaraetcss ycuJauTenb, paGoTalOMIuil
B OJIHOM H3 ABYX NMOAJAHANas3oHoB — ¢ 1 no 5 uau ¢ 6 no 12 TeneBusmon-
Hble KaHanbl. Vlcmosb3opaHHe B yCHJIMTeNe MaJOLIYMSIUX TPaHSHCTOPOS
B COYETAHHH C ONTHMH3aUMEH HX PeXHMOB IO IOCTOSHHOMY TOKY IO3BO-
JHN0 00ECNeUNTh HH3KHH YpOBeHb COGCTBEHHHIX IIYMOB YCHJIHTENS NpH
AOCTATOYHO GOJIBIIOM KO3(pdhHUHEHTE YCHICHHS.

Ilpumenenne mnpensiaraeMoro aHTEHHOTO YCHJHMTEJS OKAa3HBaeTCH
Haubosee 3(PQEKTHBHLIM B CJyYasiX, KOLJa TEJIEBH3HOHHBIH IPHEMHHK
He 00JaflaeT AOCTATOUHBIM 3amacoM KO3(QGHLHEHTa YCHJIEHHS AJs YCTOH-
YHBOTO MpHeMa TeJjenepelay BHe 30HH yBepeHHoro npuema. llesecoo6-
PasHBIM NPEACTABJAETCH TaKXKe HCIOJNb30BAHHE YCHJHTENs IJs yJyulie-
HMsl YYBCTBHTEJNbHOCTH, OTPAHHYEHHOH YCHJIEHHEM, NPH MpHeMe mNepefad
Ha TeJEeBH3OpH, NOTePsBLIKe 3anac 10 Ko3QGHUHEHTY YCHIEHUS B Pe3YJb-
TaTe AJHTe]bHOH 3KcnayaTanud. ONHCHBAEMBI YCHJIHTENb MOXHO TaKX
NpHMEHATb AJs IpHeMa TeJsenepelay B paifioHaX, yAaJeHHBIX OT TeJe-
LEHTPOB H pEeTPaHCJATOPOB, HANpPHMEDP B CeJbCKOH MECTHOCTH, TI'le B
GOJIBIIMHCTBE CJYy4aeB HeT LEHTPaJH30BAHHLIX NPUEMHBIX AHTEHHBIX CH-
cTeM (KOJJIEKTHBHBIX aHTeHH)., B TakoM C/iyyae BO3MOMKHO HCHOJb30EA-
HHe YCHJIMTeJs NPH NOAKJIOYEHHH K ONHON NMPHEMHOH aHTEHHe HeCKOJb-
KHX TEJIeBH3MOHHBIX NpHeMHHKOB. [IpakTHUecKH peasiu3alHs BCEro 3TOr0
yYCTPOHCTBA BO3MOXKHA NPH YCJIOBHM COIJIAaCOBAHHSI AHTEHHBIX BXOLOB
TEJENPHEMHHKOB C BBIXOJOM YCHJIHTEJSI. YCHJHTENb TakKXe NO3BOJSIET
NpH MCNOJL30BAHHH Y3KOMOJIOCHBIX H OCTPOHANPABJACHHHIX aHTEHH H
2HTEHHHIX CHCTEM € 60JBIIMM KO3(QOHUHEHTOM YCHJEHHS BECTH yBepeH-
HBIAl aJIbHHH NpHeM TeJlenepefay OT TeJIeleHTPOB, JIEXKAUIHX 3a Npefe-
JlaMH 30HBI yBepeHHoro mpuema. Ilpu sToM pekoMeHAyeTcsl pasMewicHie
YCHJHTENS Ha MauTe, B HENOCPEACTREHHOH GJIH30CTH OT aHTeHHH, 4TOGH
JOGHTBCST KOMNIEHCALMH OC/abJeHus CHIHajla B aHTEHHOM OHJepe, KO-
Topoe OyneT TeM GoJblIMM, ueM GoJbllle [NJIHHA KabeJds CHHIXKEHW.
B rakom ciyyae mpHMeHeHHe NPEAJaraeMOrO YCHJHTENS MO3BOJHT yJyu-
LWIHTh COOTHOLIEHHE CHTHaJ /IIyM Ha BXOJe TeJeBH3HOHHOTO NPHEMHHKA.

PaspaGoranHel [IBYXKacKaiHBIH YCHJHTENb XapaKTepPH3YeTCsT Ha-
MHOro GoJiee NpPOCTHIMH KOHCTPYKUMEA d CXeMHOH peasinsaumuell mno
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CPaBHEHHIO C TPEeXKAaCKaJHHIM YCHJHTeJeM, onucanubiM B [1]. Yeunanrenn
u3 [1] He obecmeunBaeT BO3MOXKHOCTH IEPECTPOAKH aMIIUTYAHO-YacCTOT-
Hoit xapaktepucTuki (AYX) Ha OJUH H3 TeJEBH3HOHHBIX KaHAJOB AHa-
N1a30Ha M HMeeT JHIIb OrPAaHHUYEHHYIO MOACTPOHKY YacCTOTHI OTHOCHTENbHO
cpeaHeil YaCTOTHl, Ha KOTOPYIO OH (HKCHDOBaHHO HaCTpOeH, B Npelesax
+3 MU, uro mMo3BOJIsIeT KOMIEHCHPOBATH JIHIUIb TeMIepaTypHHIH Apedd
TIOJIOCH! MPONYCKAHHS YCHJHTeJs1. MHHYCOBOe OTHOCHTEJNbHO KOpIyca IH-
TAHHE YKa3aHHOIO YCHJMNTEJs HCKJIOYaeT BO3MOXKHOCTb €ro paboThl OT
HCTOYHHKA IHTaHHA JIaMIIOBOTO TeJleBH30pa. .

OcHOBHOE NPEHMYLIECTBO NPeJJIaraeMoro YCHJHTENS 3aKJI0YaeTcst
B BO3MOXKHOCTH NJIaBHOH mepecTpoiiku ero AUX Ha pas/uyHble TeJeBU-
3MOHHBIE KaHaJbl B METPOBOM J[Hama3oHe, YTO NO3BOJIeT IOJYYHTb BbI-
COKHH K03((bHUMEeHT YCHJIeHHst Ha TpeGyeMOM KaHaJje NpPH CPaBHHTENbHO
NPOCTHIX CXEMOTEXHHYECKHX pelleHHsiX. AMIVIMTYAHO-4aCTOTHAsi Xapakre-
PHCTHKA NEPBOTO KaCKaJa YCUJHTENs PaBHOMEepHAa B IIMPOKOM JHaNasoHe
4acToT, BKJIOyawoueM B cebs natb —c¢ l-ro mo 5-i (48,5..100 MI'u) —
HJIH ceMb— ¢ 6-ro no 12-i (174..230 MI'n) — TesleBH3MOHHBIX KaHAJIOB.

Ycunutenr HMeeT JBa KacKala YCHJeHHs, coOpaHHble
Ha Ttpansuctopax VTl u VT2 (puc. 1), BKJIOUEHHBIX 110
cxeMe ¢ OOIIMM 3MHUTTEPOM H cxeMe ¢ ob6meld 6a3o0fi cooT-

+]2 B

Puc. 1. IpuHunnuanbHasi sJaeKTpHuecKas CXeMa AHTEHHOTO YCHJMTeNs

BETCTBEHHO. Takoe KacKOJHOe BKJIOUEHHEe TPaH3HUCTOPOB
VT1 u VT2 o6yciioBleHO CTPeMJIeHHEM CHH3HTb K03(h¢u-
LIMEHT LIYMa YCHJIHTEJSA B LEJIOM.

IlepecTpofiky ycuanTess IO 4acToTe OCYILECTBJASIOT MO-
CPelNCTBOM IIJIABHOIH DEryJHPOBKH MOACTPOEUHBLIM KOHJEH-
catopom C10 Bo BTopoM Kackage ycuiaenusi, AUX kortoporo
uMeeT (QOPMY KOJOKOJCOGPa3HOrO MHKA C MaKCHMYMOM
YCHJIEHHs] B Y3KOM JHalia3oHe IIHPHHOH okKoJo 8 MTw.
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Bxoauo#i koutyp L1CIL2C2 sBasercs GbuabTPOM Bepx-
HHUX 4acTOT C 4acTOTOH cpesa okoJso 485 MI'u nis [IepPBOTQ
nojananasoHa M okoso 160 MI'y — nas BToporo. Pexum
paGorsl Tpansucropa VT1 mo moctosHHOMY TOKy 3ajgaH
pesucropamu Rl u R2 Takum o6pasom, uToGel MOJNyYHTh
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Puc. 2. KoHCTpyKUHS ycunTes

HalpsXKEeHHe Ha ero KOoJUIeKTope paBHbIM +5 B mpu Toke
KOJUIEKTOpa 0k0JI0 5 MA. B TakoM pexume Ko3dhuIHEHT
miyma tpansucropa cepun KT371A cocrasaser 3,4..4,7 nb
Ha gacrore 400 MI'm [2], a Ha wactoTax HuMxe 400 MTIu
uy™M TpaH3HcTOpa Oyjer Menbile. EMKocTh KOHAeHCaTopa
C3 BMecTe ¢ BXoAHO#H eMKOCTbIO TpaHnsucropa VT1 orpanu-
YMBAIOT YyCHJIEHHE IIePBOI'0 KacKaja Ha BhICLIeil yacroTe
HojAHanasoHa.

MaMepenHblii KO3QOHIHEHT yCHIEHHsI MEePBOro KacKaja
cocrasaser 13..15 1b B oGoux nmomauanasonax. DjeMeHTH
C5, L3, C6 npencrasasioT co60i BXOAHOH (GHIBTP BEPXHHX
4acTOT BTOPOro KacKaja M CJyXKaT [Js NMoJaBJeHHs] CHrHa-
JIOB HHXKHHUX  yactoT. Tpansuctrop VT2, B KoJJIeKTOpHYIO
uenb kKoTtoporo BkiioueH KoHTyp L4Cl0, sBisercss peso-
HaHCHBIM ycusiuteneM. IlapameTpel 3/eMeHTOB KoHTypa
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L4C10 onpemensior yskyio AUX BrToporo kKackajza, a HX
H3MeHeHHe obecneynBaeT BO3MOXHOCThL mepectpoiiku AUX
B IIMPOKOM JHanas3oHe yacToT. McnoJsb3oBaHHe B KauecTse
VT2 tpansucropa cepun I'T346A, BkalOueHHOro MO cxeme
¢ obuielt 6a30#, 06yCJI0OBJIEHO TEM, UTO B 3TOH CXeMe BKJIO-
YeHHs] TPAH3HCTOP HMEET MaJsylo NMPOXOAHYIO eMKOCTb. Pe-
aucropul R3—R5 ofecneunBaior caenyoumuii pexum Tpan-
sucropa VT2 no nocTostHHOMY TOKY: HanpsiKeHHe KOJJIeK-
Topa 10 B, Tox amurrepa — okosio 1 MA. Ilpu atom ko3¢-
¢Guuuent wyma tpansucropa I'T346A ue npesmmaer 4 1B
[2]. Kosppuunent ycunenns Broporo kKackaiaa pasen 12...
14 n1b npu nosoce nponyckanus 8 MIu.

Konnencaropsl C4, C8 Heo6X0AUMB /1S CriaxKHBaHUs
MyJabCauMil NMUTAIOLIEr0 HaNpPsXKEHHsT H TNpPeAOTBpalleHHs
caMOBO30YXAeHHs ycuautesas. PauHOHanbLHBII MOHTaxX H
ONTHMH3HPOBAHHAS KOHCTPYKIHsl 00eCNEeYHBAIOT HaJeXKHYIO
H YCTOHUMBYIO PaboTy YCHJMTeNs NPH BHICOKOM Ko3(du-
uHeHTe ycusenus (puc. 2). MisMmenenne koadduunenra ycu-
JIeHHs 10 JHalasoHy B Npejesax KaXXJOro H3 MOALHANaso-
HOB, Bbi3BaHHOe HepaBHOoMepHocTbio AUX, He mnpesbimaer
3 nb. Takum o6pa3oM, nNpH mnepecTpoiiKe YCHIHTEJs Ha
pasjHyHble KaHaJbl B NpejesiaX OJHOrO MOAAMANa30Ha 3Ha-
4yeHus KOI(D(PHIHEHTa YCHJEHHs OTJAHYAIOTCS He OoJjiee ueM
Ha 3 1B; npu 3ToM Ko3(duLMEHT yCHIeHHs B IePBOM IHOA-
AuanasoHe Ha 2..3 1B BhIlIe, ueM BO BTOPOM.

Bumecto tpansucropa KT371A B ycuiutene Moryt GhuiTh
npuMeHeHn TpaHsuctophl cepuit KT382A, KT382B, KT367A,
a Bmecto Ttpansucropa I'T346A MoxHO Hcmoab30BaTh
I'T346B5, HO B cayuae MCMOJL30BaHHS TOCJEHEIO BO3Pac-
TaeT YPOBeHb COOCTBEHHBIX LIYMOB YCHJAMTesad. Bmecte ¢
T€M YPOBEHb COGCTBEHHBIX IIYMOB MOXKHO YMEHbILUHTDb, NPH-
MepuB BMecto TpaHsucropa KT371A Tpausucropm KT372,
KT3101, KT3115, KT3132 ¢ 1106bIM GYKBEHHBIM HHIEKCOM.
B Takom cayuae conmporuBieHne pesucropa RI  gosxkuO
ObiTh yMenbiieHo Ao 100 kOm, a compoTHBieHHe pesucTopa
R2 ponxuo 6vTh yBesduuero g0 3,2 KOM ass obecrnedenns
HanpsiXKeHHst Ha KoJiektope Tpansucropa VT1 pasunim 5 B
IpH TOKe KoJuiekTopa okoso 3 MA. ITpu samene Tpanaucro-
pa JoJikeH OBITb Takie HECKOJbKO H3MEHEH PHCYHOK Ile-
YaTHOH IJIaThl, YTOGH KOHTAKTHBIE ILIOUIAAKH OBIIH pac-
0JIOXKEHB! N0/ COOTBETCTBYIOLIMMH 3JIEKTPOAAMH TpPaH3HC-
Topos. Bo BTOpOM Kackane ycuauteas tpausucrop I'T346A
MoxHO 3aMeHuTb Ha KT3123A; npu stom ciepyer ymeHnb-
IIATb compoTHBJeHHe pe3ucropa R3 mo 750 Om, uto6nr
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NOJIYUHTh HaNpPsiXKeHHe Ha SMHTTEPe TPAH3HUCTOPA PABHEIM
10 B npu Toke KossiekTopa okoso 1 MA.

Katyuwkyn uHAyKTHBHOCTH BBINIOJIHEHB! H3 TocepeGpeHHo-
ro IPOBOAA; HAMOTKa KaTylulek GeckapkacHas. Jlmamerp
IpOBOAA, LUar HAMOTKH H BHYTPEHHHMH AHAMeTp KaTylueK
IJIs1 Kax/JI0ro M3 NOAAHAaNa3soHOB MPUBeJeHH B Tabu. 1.

Tabauya 1
KonuyecTBO BHTKOB BuyTpen-
OGo- uaMetp | q1ar ga- | wuit IHa-
sHaue- | gayasbl Kawansl | TPOBOAA, | morgy, M| Merp ka- | [IPHMeuaHue
HHe 1—5 6—12 MM TYUWKH, MM
L1 5 3 0,7 3 8 —
1.2 3 2 0,7 3 8 —
L3 5 5 0,5 1,5 3 —
L4 12 7 0,5 5 5 OmBox ot
BTOpPOro BHUT-
Ka, cuyuTas
OT «3€MJISTHO-
To» KOHLa

EmkocTa konpencaTtopos ycuautens (B n®) B 3aBuCH-
MOCTH OT NOJAManasoHa NpHBeJeHH B TabJ. 2.

Tabaruya 2
Kanann
OGo3HaueHHe KOHJEHCaTopa
1--5 6—12
18 6,8
C2 24 8,2
C3 24 10
C4 47 24

B ycunutene ucnosnb3oBaHbl Koupgencatopsl C4, C8 tu-
na KM-5, ocrambuble KII-1, KI-2. TTpoxoaHoit KoHueHca-
top C7—K10-51; nmoacrpoeunsiit kKongencatop C10—KT4-23.
Bce pesuctoph B ycuaureae — MJIT-0,125.

Ycunureap co6paH B MeTaJJIHYECKOM IPSMOYTOJIbHOM
kopnyce ¢ pasmepamu 70X45X15 mM. Kopnmyc ceepxy u
CHH3Y 3aKpPHIT JIErKOChEMHBIMH KPBIIIKaMH, KOTOPbie IOCJIe
OKOHYAaTeJbHOH HACTPOMKHM NPHUIAHBAIOT K Kopmycy. Jeranu
KOHCTPYKLUHH YCHJIHTEJIS BEIIOJHEHBI U3 JIYXKEHOH MeIH TOJ-
musoit 0,5 MM; MoxXeT ObITh HCIOJIb30BAHA TAaKXKe JHCTOBas
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Puc. 3. Jeranu kopnyca ycuaurenas (6 wr.)
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Puc. 4. Kphllku Kopryca yCHJIH- 1 [
Teds (B HHXKHEH KpHILIKE OTBEp- A 78
CTHE HE BBINOJIHSATD)

JaTyHb HJHM XKecTb (pHc. 3, 4). OcHoBO# ycunurensi siBjs-
eTcsl neuatHas IJaTta 1, BHIIOJHEHHAas H3 OJHOCTOPOHHe-
ro ¢oJIbrHPOBAHHOTO CTEKJOTEKCTONHTA TOJLHHON 1,5 MM,
K KOTODOH TpHNAasiHbl OCTaJbHBIE JeTajJd KOHCTPYKIHH.
B cnyvae Hcnosnb3oBaHHs ABYCTOPOHHErO CTEKJOTEKCTOJIH-
Ta (oabra ¢ o6paTHON CTOPOHBI MJaThl yaagsiercs. PoJb-
Iy C Y4YacTKOB IJaTh, 00603HAUEHHBIX Ha PHCYHKE IITPH-
XOBBHIMH JIHHHMAMH, HeoOXoauMo nepel cGODKOH YAAJNHUTh.
Ynanenne Gosbru MoxKeT GbIThb OCYLIECTBJIEHO KAK MEXaHH-
YeCKHM IIyTeM, TaK M TpaBjeHHeM. Ha puc. 2 nokasaHo pas-
MelleHHe B KODIIyce 3JIEeMEHTOB YCHJIMTEJs, KOTOphle cJe-
IyeT ycTaHaBJHMBaThb Ha MECTO TOJIPKO NOCJe OKOHYATEJb-
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Ho#t c6opku kopmyca. Jlas obecreueHHss MHHHMAJIBbHOH Ia-
p4a3HUTHOH €MKOCTH MOHTaXa 3JeMeHThl B KOpIyce YycTa-
HaBJAHBAIOT, MAKCHMAaJbHO YKOpPauuBas [JIMHY HX BHIBOJOB;
npu mafike 3/eMeHTOB HeOOXOJAHMO HCIIOJb30BATh TEMJOOT-
pOoA. BXOJ yCHAHTeNs NPHIAHBAlOT K aHTEHHOMY THe3ny,
KOTOpOe INPH INOMOIIM JBYX BHHTOB C rafiKaMH KpeIHTCS
K G0KOBO# cTeHKe Kopmyca (neranb 6 Ha puc. 3). K BuIxo-
JIy YCHJIHTEJIs1 NPUIAHBAOT CHAOXEHHBI YHHQUIHPOBAH-
HbIM AHTEHHBIM LUTEKEPOM OTPE30K TeJIeBH3HOHHOro KabeJs
C BOJIHOBBIM coOmnpoTHBJieHHeM 75 Om pgunoii 0,7...1 M, npn
MOMOILLH KOTOPOIO COEAMHSIIOT BBIXOJA YCHJMTeNS C aHTeH-
HBIM BXOJIOM TE€JIeBU3HOHHOIO IIpHeMHHKA.

Hacrtpoifika ycunureas NpH NPaBHJIbHOM MOHTaxKe
H HCIIOJb30BAHHH 3aBeJOMO HCIIPaBHBIX JeTaJjell CBOAMTCS
K nposepke pexknMmoB TpansuctopoB VT1 u VT2 mo nocro-
sinHoMy TOKY. OTKJIOHEHHe HalpsiKEeHHH Ha BBIBOAAX TpaH-
3HCTOPOB OT YKa3aHHHBIX Ha cxeMe (cM. pHc. 1) He JOJIXKHO
npesuimath =5 %. C moMouisio KoHaexncaropa C10 nacrpau-
BAIOT YCUJIHTEJb HAa OJHH H3 TEJEBH3HOHHBIX KaHaJOB MeT-
poBOro JauamasoHa IO MaKCHMaJbHOH KOHTPAcCTHOCTH H
YCTOHUHBOCTH M300pakeHHsi Ha 2JKpaHe TeJeBH3HOHHOTO
npHeMHUKA. 3aTeM pacTATHBaHHEM H CXaTHeM BHTKOB Ka-
tymwek L1, L2 (ans ¢unpTpa BepXHHX 4acTOT NepPBOro Kac-
Kajga) W Karywek L3, L4 (mng puabTpa BEPXHHX YacTOT
BTOPOTO Kackajga) Jno0uBaloTcsi HanboJiee KaueCTBEHHOTO
n3006pakeHHs:, MOACTpauBasi TaKUM 06pa3oM 4acTOTH cpe3a
¢uILTPOB BepxHHX yacToT. IIpn 3TOM KOMIeEHcHpyeTcsl BO3-
MOKHBIH BeJeAcTBHe pa3bpoca napamMeTpoB 3JEMEHTOB H
eMKoCTeH MOHTaXa yXOJ 4YacTOTHl cpe3a 0060HX (QHIBTPOB
BepxHUX uaceToT. OKOHUATENbHYIO HACTPOHKY IJIaBHOH NOA-
crpotikoii konnencatopa Cl0 »kejaTeJbHO NMPOBOJUTH B CO-
6paHHOM YCHJIHTeJle C IIPHIAsHHBIMH BepPXHEH M HHXHeH
KPHIILKAaMH IPH NOMOILH KOHTYPHOH OTBEPTKH, BBINOJIHEH-
HOH M3 IM3JIeKTPHUYECKOro MaTepHaJa.

YcuauTenb, Kak NpaBHJO, pacrnoJiaraeTcs B Hernocpen-
CTBEHHO! GJIM30CTH OT TeJIeBH3HOHHOTO IIpHeMHHKa. B cay-
yae, eCJIM AJHMHA TeJEeBUSHOHHOro Kabesisi CHHXKEHHs Ipe-
Buimaer 15..20 M, [Js1 yJaydileHHs COOTHOIUEHHS CHrHaJj/
IIyM Ha BXOJe TeJleNpHeMHHKa YCHJHUTeNb Ies1ecoo6pasHo
PacmoJIOKHTb BOJHU3N NPHEMHOH aHTEHHBI, IIPHHSAB MepHI IO
€ro BJaro- M TemjaoHsossuud. [Ipy pasmelieHuH ycHiHTe-
JIsl Ha MauTe Hapy»XKHOH aHTeHHB! [JIl MCKJIOYEHHs BpeaHO-
IO BJHSIHUS Ha Hero atMocdepbl KPHIIIKH KOPNyca AOJXKHBI
6biTh THIATENLHO NMpHMNAsHBI K KOPIYCY IO BCEMY INepHMer-
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Py, a TOACTPOEYHOE OTBEPCTHE NOJKHO ObITh 3amasiHO s
NpUAaHUsT KOPIYCY FepPMeTHUHOCTH. PekomeHayercsi Takxke
IJIST NOTIOJHHUTEJLHOH 3alIUTHl YCHJAHTEJAs OT TMONajaHusi
BJIATH HajeThb HAa HEro HECKOJIbKO TOJIH3THJIEHOBBLIX TAKETOB
tTakuM 06pa3oM, 4ToGbl OAMH MakeT OB HajaeT Ha APYroii,
a OTKpbiTasi CTOPOHA Ka)JOro M3 HHX Oblja HamnpasJeHa
Buu3. Ilpu 3TOM BXOIHOH H BHIXOAHOH KabesH, MOAK/IIOYEH-
Hble K YCHJIHTENI0, JOJKHBI OBITh H30THYTHl Tak, 4TOOBI
OHH NOJXOAHJIH K YCHJIUTENO CHH3Y. DTO HCKJIOUHT MOMaLa-
Hue atMochepHBIX OCaJAKOB BHYTDPL HOJIOCTH IIAKETOB M Ha-
JeKHO 3alllHTHT YCHJHTENb OT BJaru. B cayuae 3HayH-
TeJLHBIX TepenajgoB TeMIepaTyphl Bo3jyXa Lesecoo6pasHo
[IOMECTHTh YCHJIHTEb B NPOCTEHIIHH MacCHBHBIN TePMOCTAT,
BHIMOJIHEHHBIM, HanmpuMep, M3 MNOAXOAALIeH IO pasMepam
pas’beMHOI MeHONIacTOBOH KOPOOKH.

Ycuaurenar Moxet paboraTb OT JOOOro HUCTOYHHKA MH-
Tanus, oGecrneynBaloUlero MOCTOsiHHOe Hanpsixkenue +12 B
npu toke Harpysku 10 MA; npu 3TOoM ypoBeHb NyJnbCalMi
He [oJKeH mpeswiuath 10 MB. Ycunurear MOXHO IHTaTh
Hanpskenuem -+ 12 B, KoToprM nNuTaercs AEIHMETPOBHIHA
cenekTop KaHanos (6aok CK]) TeneBH3HOHHOrO IpHEM-
HHUKA.

Jinteparypa
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3BYHOBOCNPOU3BEAEHHE

CUMMETPHYHDLIX YCUNTUTEND
HHU3KOW YACTOTLI
C TOKOBbIM YNPABJIEHUMEM

}O. Heuaer

[Tpenniaraemplit ycu/intesab npeiHasHaueH AJsi BHICOKO-
KaueCTBEHHOTO 3BYKOBOCHPOH3BEJIEeHHUs. YCTPOHCTBO 3allH-
1IeHO aBTOPCKUM cBHAeTeabcTBOM Ne 1070685.

[lpununn paGoThl ycHJIHTeNs NMOSCHSET 3JEKTpHYecKas
cxema Ha puc. l. Oxoneunwle tpausucropst VT1 u VT2
OMHUTTEpAMH INOAKJIOUYEHBl K Harpyske, a HX 6a3bl HeIo-
CPEACTBEHHO COEAHMHEHB! C KOJJIEeKTOpaMHu AuddepeHuurann-
HOro Kacxajaa Ha tpansucropax VT3, VT4. Mcrounuku nu-
tanusa E1 u E2 usonupoBansl o1 3emau U paboTaloT Ha Ha-
rpysky. Mcrounnk E3 paGoraer B uenu ynpasjeHHs MOII-
HBIMH TPaH3HCTOPaMH.

Ecau Harpyska ycHJIHTe st HMeeT BHIBOJ CpeJHell TOUKH,
TO K Hell MOXKHO NIPHCOeIHHHTb HCTOUHHK NMHTaHHs E3, quo-
(epeHuManbHOro Kackajaa. B pesysbTate Bech KOJJIEKTOD-
HbIH TOK AH(pdepeHLHaNbHOrO0 Kackajaa MOoCTynaeT B 6asbl
OKOHEUHBIX TpaH3ucTopoB. Tpausuctopnl auddepenuuann-
HOrO KackKaja $BJISIOTCS HCTOYHHKAMH TOKa ¢ GOJbIIHM
BHIXOJHBIM CONPOTUBJICHHEM, II03TOMY YCHJIHTENb MOXKHO
Ha3BaTb YCHJHTEJNEM C TOKOBBIM yIpaBJieHHEM OKOHEUHBIMH
TPAH3HCTOPAMH. :

OTMeTHM, 4TO B YCHJIHTEJEe HeT HeOOXOAHUMOCTH JeJUTh
Harpysky Ha ABe yacTH. JloctaTtoyHo 06pa3oBaTh CPeaHIO0
TOYKY C NIOMOLIbIO ABYX PE3HUCTOPOB Ry, HMHTHDYIOIIHX Ha-
IPY3Ky, HO HMEIOIIHX CO-
NPOTUBJIEHHE B HECKOJBKO
JecsATKoB pa3 GoJbliiee co-
IPOTHBJIEHHUS Harpys3KH.
Hcrtounnk  nuranus E3
NOAKJIOYAETCSI K HCKYCCT-
BEHHOH cpefHell Touke.

Hanpsixxeune orpuna-
TeJbHOH 06paTHOH CBsI3U

Puc. 1. Ynpouennast cxema ycu-
JIATENS
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Puc. 2. Ycuauresnb MOLIHOCTH

no nepemeuﬂomy H TOCTOSIHHOMY TOKY 4epe3 Pe3HCTODHI Rl
u R2 nocrynaer nHa 6a3nl TpaH3ucTopoB AH(pdepeHiHaNbHO-
ro kackajga. TOK MOKOS OKOHEUHBIX TPAaH3HCTOPOB yCTaHaB-
JIHBAeTCsl C IMoMoLIbI0 pesuctopa R6, peryampyiouero pa-
Gounii Tok nuddepeHnHaNLHOTO KacKana. -

IIpu paGote ycuamTenss Ha BXOAH un(bcbepeﬂunanbuoro
Kackaja cjeiyer nojaBaTh [ABa npomBOQ)asnblx CHrHasa
ot ¢asoHHBEpTOpA. -
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IIpeumyiecTBOM JaHHOTO NMOCTPOEHHSI YCHJIUTENS SBJSA-
ercsi ero moJiHasi cMMMeTpHsa. DBaaropaps astomy o6cros-
TEJNBbCTBY YCHJIHTEJNb NPAaKTHUECKH HEUYBCTBHUTENEH K IYJb-
calHsAM IIMTAIOIIEro HAaNpsXKEeHHs H ToMexaM, MOCTymalo-
muM cuHdasHo Ha o6a BXoza.

Hs3-3a Manoro KosuuecTBa KacKajoB YCHJEHHS H He-
60JbLIOH TJTyOHHE OGpaTHOH CBsI3M [MHAMHYECKHe HCKa-
KeHHs B YCHJIHTesNe HeBelWKH. CHIXKEHHIO HeJHHEAHBIX
HCKaXeHHH CIOocOGCTBYeT NOJHAsi CHMMETPHS YCHJIHTEJNS.
Fay6una o6paTHOH CBSI3M IO NOCTOSIHHOMY H I€PEMEHHOMY
TOKY OJHHAKOBa M cocTaBJseT He Gojsee 20 nb, HO 3TOrO
JOCTAaTOUHO [Js YyJAepXKaHHUA HYJEBOro IMOTEHIHajaa Ha
KpalHHUX BHIBOJAX Harpy3KH.

Cienyer TakXke OTMETHTb, 4TO YCHJHTENb YCTOHUHB K
BHICOKOYACTOTHOH TeHepaUMH H He INPeAbSBIAAET OCOGHIX
Tpe6OBaHHH K MOHTaXy H JAPYrdM MepaMm INPOTHB CaMOBO3-
6yxnenus. Kpome Toro, ycuinrenr obsanaer xopoiuei pe-
MOHTONPUTOJHOCTBIO, TaK KaK NHTaHHe OKOHEYHBIX TPaH3H-
CTOpPOB H NHUTaHHe Au(bdepeHIHaJTbHOTO KacKkala MOXKHO
NOJKJI0YaTh HE3aBHCHMO JAPYr OT Jpyra, MOOYepemHo mpo-
Bepssi BCe TPAH3UCTOPHL.

K HemocraTkaM YCHJMTeNSI CJeAYyeT OTHECTH 3aBHCH-
MocTh KO3((dHLIHEHTa HeJHHeHHBIX HCKaxXeHHH OT Ko3d-
¢unueHTOB Nepejayd TOKa TPAH3HUCTOPOB, OJHAKO Jaxe
NpH He6JAronpHATHOM COYETaHHH HapaMeTPOB TPaH3HUCTO-
poB K03 (HIMEHT HeJHHEHHBIX HCKaXKeHHH, KaK NpPaBHJIo,
ue npesniman 0,1 %. KpoMe Toro, HemocTaTKOM MOMKHO
CUMTaTb HEBO3MOXKHOCTb PEryJHPOBKH YYBCTBHUTEJILHOCTH
ycuauteas. IlostoMy peryampoBka [oJKHA OCYIECTB-
JATbCS B (Pa3oMHBEPTOPE HJH B NPEJBapUTEJNbHOM YCHJIH-
Tene.

IMpuBenenHass Ha puc. 1 ympolleHHas 3JEKTPHYECKas
cxeMa YCHJHTeJsl BIOJHE paborocrnoco6Ha, HO HMeeT He
JAydiive mapaMeTpH H He MMeeT 3allHTHl OT KOPOTKOro 3a-
MBIKaHHsT HarpyskH. [losiHasi sJjeKTpHueckasi cXeMa CHM-
MeTPHYHOTO YCHJIHTeNsl NMpHUBeJeHa Ha PHC. 2 H HUMeeT cJe-
JyolliHe NaHHbIE: _

ConpoTtupneHue HarPyskKH, OM . ¢ ¢ o o o o o 4

HoMmunanbHast MOIIHOCTB, BT . . . ¢« o« & . ¢« .« « « 60
Pa6ouuii nuamasoH YacTOT NPH HOMHHAJBHON MOLIHO-

¢, T'm . . . .. . e e e 20...50 000
Hepasromepnocth AUX B pa6ouem nuamnasoue uacrot, 1B +0,5
HennnefiHble HCKaXeHHS NPW HOMHHAJBHONX MOILHOCTH,

%, HE 6OJIEE . . . . . . v e e e e e e e e 0,1
BLIXOZHOE CONPOTHBJEHHE, OM & o« o s s o o + » 0,3
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CKOPOCTB HapaCTaHHAd BBIXOAHOrO HampsiKeHHs Ha Ha-

rpyske 4 Om, B/MKC . . . . & + . « v v v . . 20
OtHowenune curHan/mym, ab , « , . . . . . . . 90
Bxoanoe HampsikeHue, Bsgd » « s o+ - . . . . . 1,5

HuddepennnanbHbiii Kackajg co6paH Ha TpPaH3HCTOPaX
VT8, VTI0. [as noBHINEHHSI BXOAHOTO CONPOTHBJEHHS
ycuauTeNss K BXoAaM auddepeHUHASbHOrO Kackajia Mojf-
KJIIOYEHBl SMHTTEPHBIE NOBTOPHTENH Ha TpaHsuctopax VT7,
VT9. K smurrepam tpausucropos VT8, VT10 noxk/ouen
resepatop Toka Ha TpausHucrope VTIl. Ero Tok cuio#
20 MA ycTaHaBJMBaeTCs C NOMOIbIO NEPEMEHHOTO pe3H-
cropa R33, KoTophlif H3MeHsieT moTeHUHMan Ha 6ase TpaH-
suctopa VTI12, KoJJeKTOp KOTOPOro MOAKJIOYeH K Oase
VTI11. Tpausucrop VTI12, Kpome TOro, oCyuiecTBJsSET Tep-
MOKOMIIEHCAIIHIO TOKAa TIOKOSI OKOHEUHBIX TPaH3HCTOPOB.
s 3TOrO €ro pacmosiaraioT Ha paguaToOpe OLHOTO H3 OKO-
HEYHbIX TpaH3ucTopoBs. Ilpu HarpeBanun tpansucropa VT12
CHHXKAeTCsl OTPULATEJIbHBIH MOTEHIHAJN Ha €ro KOJJIEKTOpe,
Tpausuctop VT11 3akphiBaeTcsl, 0JHOBPEMEHHO yMeHbIIa-
€TCsl TOK OKOHEeYHHX TpaH3ucTopoB. Pesucropnt R12, R17
npeAHa3HaYeHbl 1/ KOHTPOJS TOKa mjed auddepeHuHa b
HOro Kackaja.

YcunuTenp 3alllHIIeH OT KOPOTKOTO 3aMbIKaHHSI HArpys-
KM H OT IIePerpyskH mo Toky. IIpH yBeJHyeHHH CHJB TOKa
Harpysku 10 6 A BosHMKamollee Ha pesucropax R1, R2 ma-
JleHHe HampsiXKeHHsl OTKphiBaeT TpaH3ucrtopnt VT3, VT6.
ITpu atom TOK, mpoTekawwuii yepes neautespr R31R34, or-
KpeiBaeT TpaHsucTop VT13, oTpHIaTeJNbHBIH MOTEHIMAJ Ha
€ro KOJIJIEKTOPE CHHIKAeTcsl, B pe3yJbTaTe TOK 4yepe3 TpaH-
suctop VTI11 ymeHbuIaeTcssi M NPOHCXOAUT OLHOBPEMEHHOE
3akKphITHEe 000HX IJied BRIXOAHOro Kackana. CHia Toka cpa-
GaTbiBaHHsA 3allHTHl peryJjHpyercs pesucropamu R4, RS5.
IIpn 3akopayWBaHHH 3THX DE3UCTOPOB TOK CpabaTHIBaHHS
saumuThl yMenbliaercs fo 3 A. Ilepemenuniit pesucrop R35
CJAYXKHT JUIl YCTAHOBKH HYJEBOTO NOTEHIHAaJia Ha BHIBOAAX
HarpyskH.

Ha puc. 3 npusesena cxema ¢asounsepTopa, npeaHa-
3HAUEHHOrO MJI PaGoThHl COBMECTHO C CHMMETDPHUHBIM YCH-
JIATEJIEM MOILHOCTH. ABTOpOM BHIGpaHa mpocrasi cxema, 06-
Jajamumas JA0CTaTOYHO NPHEMJIEMBIMH MapaMeTpaMH.
B npuBeneHHOf cxeMe HMEIOTCS LENH OTPHLATEJbHOH 06-
paTHO# CBfI3H MO IepeMEHHOMY H IIOCTOSTHHOMY TOKY 4epes
pesucropn R2 u R7, 6aaronaps ueMy dasoHsBepTOp OTJIH-
yaeTcss Xxopowed TepMOCTaGHIBHOCTBIO H MaJIbLIMH HeJHHeH-
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Puc. 4. JlaTusK NOCTOSIHHOIO HaNpsKeHHS

HBIMH HCKaXKeHHSIMH. B ciyyae HeoOGXOAMMOCTH PEXHM IO
HOCTOSIHHOMY TOKY MOXHO MOACTPOHTb peancropom RI10.
Pesucropom R2 ycranaBnuBaeTcsi KO3(pQHIHEHT yCHJIEHHS
B npexenax 1,5..2. MakcuMajibHOe HEHCKaXKeHHOE Hampsi-
JKeHHe Ha BHIxole — 4 B, BXoJHOe CONpOTHBJIEHHE — HE Me-
Hee 24 kOM.

Jas 3alUTH aKyCTHUYECKHX CHCTEM OT NOBPeXJeHHs B
cayuae npo6osi OKOHEYHBIX TPAH3HCTOPOB B YCHJHTEJE NpPH-
MeHEH JaTYHK TOCTOSHHOro HampsikeHus. Ero cxema mpu-
BefieHa Ha puc. 4. JlaTuuk npenHasHaueH JJIs1 ABYXKaHallb-
HOTO YCHJIATEJIsi, TOITOMY HMeEeT 1Ba BXOAa.

Bpemsasanaomas nenb R7R8C6 npennasnauena aas 3a-
JEePKKH BKJIOUEHHs] aKyCTHUeCKHX cHcreM. Ilpn ykasaHHBIX
HOMHHaJaxX 3ajepxka cocrasjser 4 ¢. Llenn C5R5 cayxur
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Puc. 6. Bnok nuranus

ANl KPaTKOBPEMEHHOTrO OTKPHTHA Tpansuctopa VT1 u pas-
pAnKH uyepe3 Hero kKoHaeHncatopa C6 npH BKJIOYEHHH ycH-
Jutedst B cetb. Hanpsxenue cpabGaThiBaHHs naTuuka paB-
HO 4 B. VIcTOuHMK MHTaHHMs 4aTuMKa H30JMPOBAH OT 3EMJIH.

[Turanne nuddepennuanbHoro Kackana u dasouHBepTO-
pPa ocyluecTBJisieTcs OT crabHaH3aTopa HanpsikeHHem 36 B.
Cxema crabunnsatopa npuefeHa Ha puc. 5. IIpu Mcrmosn-
30BaHHMH B CTEPEOyCHJHTE/Ie CTaGHIH3aTOP ABASETCH OGIHM
AJisi 000HX KaHAJIOB. DTO XKe HANpsKEHHe NHTAHHA MOIKHO
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HCIOJb30BaTh JJISl BCEX KacKaJoB NpeJBapHTEJbHOTO YCH-
JIeHHsl, TIPH 3TOM I1eJIecO06pPa3HO AOMOJIHHTENbHO CHH3HTb
HanpsikeHue 1o 24 B.

CrabuausaTop 3amHTaH OT BHIIPSIMHTENS C BBIXOAHLIM
HanpsxenueM 46 B (puc. 6). JlaTunk moctostHHOro Hamps-
JKeHHsl MOJAKJIOUeH K NepeMeHHOMY HampsiKenuio ~ 18 B.
IluTanHe OKOHEUHBIX TPAH3HCTOPOB YCHJIHTENS MOLIHOCTH
OCYILECTBJISIETCS OT ABYX HeCTaOHJIH3HPOBAHHLIX BHINPSAMH-
resell HampsikeHHeM 36 B. DTH HCTOUHMKH HaNpsKeHHs
H30JIUPOBAHBI APYr OT Apyra M oT 3eMJH. Has AByXkaHalsb-
HOTO YCHJHTEJS MOLIHOCTb CHJIOBOrO TpaHcdopmaTopa
foaxXHa G6uiTh He MeHee 200 Bt, a yHCcIO He3aseMJeHHBIX
HCTOUHMKOB HAaNpsiKeHHs cocraBiaser uyethipe. Ha cxeme
6a0ka nuranus (cM. puc. 6) ykasaHBl IepeMeHHbIe Hampsi-
JKEeHHsI XOJIOCTOTO XOJa BTOPHUHEBIX 0OMOTOK TpaHchopma-
TopoB. O6MoTKH ¢ HanpsixkenHeM ~30 B no/xHu GHITBL pac-
cuutanbl Ha ToK 4 A. Ilpu sToli Harpyske HmepeMeHHOe Ha-
npsiKeHue He JOJXKHO CHHXaTbca OGosee uem Ha 3 B.
OcraJbHBe BTOPHYHbIE OGMOTKH paccunTaHsl Ha Tok 0,2 A.
IocTosiHHBIE HANpPSIKEHHS] YKa3aHbl B peXHMe HOMHHAJb-
HOH MOIIHOCTH YCHJIHTEJIS.

Hdetaau ycuautenass no cxeme puc, 2. Pe-
suctopsl R1, R2 nmpoBosioynbie, HaMOTaHbl M3 KOHCTaHTaHa.
B xauecTBe mepemeHHbX pe3uctopoB R33 u R35 mcmoabso-
paubl notennnomerpsl CII4-1 0,25 Br. Tpansucrop VTI12
cepun KT814A Bmb6pan u3 coobpaxeHHd yno6cTBa, Tak
KaK HMeeT OTBEDPCTHEe H ero yZoOHO KpelHTb Ha pajHaTtope
OJHOTO H3 OKOHEUHBIX TPAH3HCTOPOB uYepe3 CJIIASHYIO Tpo-
kaagky. Tpansucropst VT2, VTS5 pasmemalorcss Ha MeIHbIX
HJH aJIOMHHHMEBBIX IJacTHHaX miomazeio 18 cm? Tpausnm-
cropsl VT1, VT4 umeloT paguaTophl IJIOWIAJblo HE MeHee
800 cm2 Pesuctop R33 MoxKHO BHIGpaTh ¢ CONPOTHBJICHHEM
B npegenax 100..360 Om, mpu aToM cjaenyer co6JI0aTh co-
otHomenuss R32=0,9R33, R29=6,7R33.

B kauectse pesme K1 Ha cxeMe pHc. 4 HCIOJb30BaHO
peae P3C-10, PC1.824.302, pa6ouee Hampsixenue 12 B.
B kauectBe pene K2 -ucmosansoBano pene P3IC-22,
P®4.500.131, pa6ouee Hanpsixxerue 24 B.

IMepen HacTpoiiKofi OKOHeyHBIH Kackaj, AH(depeHnH-
aJbHEHA Kackal H ¢a3oHHBEPTOP MOMKHH OHITH OTCOENU-
HeHBl OoT 6J0Ka muTanusa. CHauana mposepsieTcst 6JIOK NMHATa-
HHS M yCTaHaBJIMBaeTcs HanpsxkeHnue — 36 B na Bhixone cra-
6unusaTopa. 3aTeM NMHTaHHe NojaeTcss Ha (as3oHHBEpTODP H
NPOBEPAIOTCS PEXUMB [0 NMOCTOSAHHOMY TOKy. Huxuuii mo
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cxeme pHC. 3 BHIXOZ ()a30HHBEpPTOpa JOJIKEH HMETb Hanps-
wenne —(12,6...13) B. Ilpn Heo6X0ZMMOCTH ero cjenyer
oTperynupoBaTh pesucropom RI10. [JlanHas perynupoBka
HeobGxoauMa [Ji1 HOPMaJbHOH pPaGOTHl IEePeXOAHBIX 3JIeK-
TPOJHTHUECKHX KOHZeHcaTtopoB C2, C3 (cM. puc. 2) ycuiu-
Teast MolHocTH. Co cTOpoHE! 6a3 TpaH3HCTOPOB AH(p(epeH-
IlHaJbHOTO KacKaja HanpsikeHue cocrabaser —11,2 B.

HacTpofiky ycuiaurenss MOIIHOCTH HAauHHAOT C IpO-
BepKH paboThl AHGdepeHnnasbHOro Kackaaa. Pesucrop R35
yCTaHABJMBAIOT B CpejHee IOJOXeHHe, pesucrop R33 —
B II0JIOXKEHHe MHHHMAaJbHOTO TOKa, NepeMelllasi ABHIKOK pe-
3HCTOPa B HHXHee IO cxeMe pHC. 2 nojoxenue. Ilocae
3TOro MOAAIT NHTaHHe Ha AHddepeHnHaNbHBIA Kackap.
Msmepss najeHne HampsiKeHus Ha pesucropax R12, R17,
cJelyeT YCTAaHOBHTb Yepe3 HHUX TOK cujaoir 10 MA ¢ mo-
Mmolipio pesucropa R33. B cayyae HepaBeHCTBa TOKOB yepe3
pesucropnt R12, R17 BripoBHATH HX pesuctopoM R35. 3a-
TeM, Bpamias pesuctop R33, BHISIBHTH Ipefesbl peryJaHpoB-
KH ToKa. TOK HOJKeH H3MeHsTbcsi B npeienax 7..12 MA.
MagkcuManbHBIH TOK yCTaHaBJHBaeTcsi MOAGOPOM Pe3UCTO-
pa R32. Pesucrop R29 Bausier Ha nHana3oH peryJHpPOBKH.
Ilpu ero yMmeHblIeHHM [HMana3oH peryJHPOBKHU YBeJHUYH-
BaeTCs.

ITepen peryJHpoBKO#l TOKa MOKOSi OKOHEUHBIX TpPaH3H-
CTOPOB HeOOXOAHMO YCTaHOBHTH pesucrop R33 B nosoxe-
HHe MHHMMAaJIbHOrO TOKa uepe3 AH(depeHIHaNbHBIH Kac-
kKagx. B menn KojekTopa ofHoro 3 tpansucropos VT1, VT4
BKJIIOYAIOT MHJIIHaMIIEPMeTP IOCTOSIHHOTO TOKa C Ipejie-
jgom mkaas 300 MA. IapanienpHo Harpyske NOAKJIOUHTD
BOJIbTMETP IOCTOSHHOrO ToKa. OTKJIOYHTb YCHJHTENb OT
CEeTH M, NOJAKJIOUHB NHTaHHE K OKOHEYHOMY KacKaly, BHOBb
BKJIIOYHTh B ceTb. Bpamasi pesuctop R33, ycraHoBUTH TOK
nokosi, paBHbIM 50...60 MA, ofHOBpeMeHHO NpOBepsisi HyJie-
BOe HampsikeHHe HAa Harpyske H pPeryJHpys €ro pes3Hucro-
poM R35.

3areM HeO6XOJHMO OTDPEryJHPOBaTb UyBCTBHTEJIbHOCTD
YCHJIMTEJNIsI ¢ HOMHHaJbHOH Harpyakoil Ha Beixoje. Ha Bxon
¢azonnHBepTOpa yepe3 nepexoAHo# KoHieHcatop 0,1 Mk®
clefyeT MOAaTh OT reHepaTopa HamNpsiXXeHHe C 4YacToTOH
1000 T'u, noctenesHo ysesnuuyuBas ero ot 0 mo 1 B. Hamnps-
JKeHHe Ha Harpyske KOHTPOJIHPYIOT BOJIbTMETPOM IlepeMeH-
HOro Toka c mpejesnoM usMepenus 30 B. Ilpu BxogHoMm Ha-
npsixkenuu 1 B Ha Harpyske gosxHo Ouith 15 B. B cayuae
HECOOTBeTCTBHA KOI((HUHEHT YcHJeHHS (a3oHHBEpPTOpa
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peryavipyerca peancropom R2 (cm. puc. 3). Ilpm ymennue-
BHH €ro CONPOTHBJICHHWs YCHIeHHe Bo3pacraer. Ha sTOM.
PEryJIupOBKY CJeNyeT CUHTATb 3aKOHUEHHOM. o

BOCbMMUIMOJNIOCHLIA
CTEPEO®DOHHMYECKMHA DKBAJIAMIEP

1O. Bypiurteisn, 1O. Konechwnios, A. BpoHwTeinn

B coBpeMeHHBIX yCHJIHTeNSIX, TIOHEPAX W MarHuTodoHax
HMEIOTCS1 DeryJsiTopel TeMOpa, KOTOPHIMH OOBIYHO B 3Ha-
YHTEeJbHOH CTeNEeHH peryJupyeTcs OCHOBHAsI YacTh CIEKTpa
3BYKOBBIX YaCTOT. DTH PeryJsTOpbl IPUTrOAHH AJSI He6OJb-
HINX M3MEHEeHHH TOHAJbHBIX 3HAaYeHHH 3BYKOBBIX NPOTPaMM,
HO OHH Mano3(PdexTHBHH [Js1 HCIPaBJIeHHS HENOCTATKOB
IrPOMKOTOBOPHTEJIEl M NOMeLleHHA [Jsi HPOCJIYLIHBaHHS.
TlockoJIbKYy aMIJINTYAHO-YaCTOTHAsI XapaKTEPHCTHKA OOBIY-
HOTO I'DOMKOTOBOPHTEJSI HMeeT 3HAUHTEJbHYI0O HepaBHOMeEp-
HOCTb B Pa3/JIMYHBIX TOYKAX 3BYKOBOTO JHana3oHa, SKBajaii-
3ep, B CHJIy CBOHX OCOGBIX YACTOTHBIX XapaKTEPHCTHK, B
GoJblieli creneHH cnoco6eH BHECTH HEOOXOAMMYIO KOPpek-
1110, yeM oOBIYHBIE PeryJsiTopel TeM6pa.

SxBasaiizep N0O3BOJISIET B 3HAYMTENBLHOH CTENEHH CKOM-
TIEHCHPOBATh HEPaBHOMEPHOCTh AMIINTYJHO-4YaCTOTHHIX Xa-
PaKTEPHCTHK AKYCTHUECKHX CHCTeM, HeCOBepPIIeHCTBO aKy-
CTHYECKHX CBONCTB MOMELIEHHH, BO3PAacCTHHE H3MEHEHMs
cJIyXxa, OCYLIECTBJIATh KOPPEKIHI0O MarHHTO(QOHHHIX 3amucei
AJsl yJAyulleHHss HX KauecTBa. DKBajal3ep NOBHINAET Ka-
4eCTBO BOCIPHSITHS 3BYKOBOH IPOrpaMMBl, MOITOMY OH SIB-
JfeTCsl HeOTbeMJIEMBIM 3BEHOM COBPEMEHHBIX CHCTeM BHI-
COKOKa4eCTBEHHOTO 3BYKOBOCIIPOH3BEEHHS.

IIpakTHueckne cxeMbl MHOTONOJOCHHX TeMOpPO6JIOKOB
yxKe BCTpPeYaJHChb Ha CTpaHHHIax XypHana «Pajuno» [1]
[2]. Huxe npuBOAMTEs cXeMa BOCHMHIIOJIOCHOIO 3KBaJaii-
3epa, HMEIOIEero B CBOeM COCTaBe (MJbTP BHICIIMX YacTOT
(®BY) paa nopaBlieHHs] HeXeJiaTesqbHBIX MH(paHH3KOUac-
TOTHBHIX KoJeOGaHHWi, TaKNX KakK pOKOT 3JEKTPONPOHIpPLI-
BalOLIMX YCTPOHCTB, Pa3HOCTHHE KojeOaHHsg (OHOBHIX cO-
€TaBJAIOLIMX H HauGoJiee HH3KOYACTOTHLHIE CHTHAJBI, He-
Ka4eCTBEHHO BOCHPOH3BORHMBIE BCJIelICTBHe Henoc'ra'rxos
4KYCTHYECKHX CHCTEM.
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. OcHOBHBIE TEXHUYECKHE XAPAKTEPHCTHKH

Nlpanaso BOCHPOH3BOAMMBEIX wacToT, Tl . . . . . 20...50 000
JlonycTHMble OTKJOHEHHS aMIVIATYAHO-YaCTOTHOM xa- '
PaKTEPHCTHKH OTHOCHTEJBHO YPOBHS CHMTHaJa Ha 4Yacro-
Te 1000 'y B Aamanasone uwacror or 20 mo 50000 T
NPH (QHKCAUHH PEryJfTOPOB AMIVIHTYAHO-YACTOTHOH Xa-

g(ax’repncmxn B cpefiHeM TNoJOXeHHH, 1B . . +0,5
09 PHIHEHT rapMOHHYECKHX WCKaXKeHul B ,unanasoﬂe
uacroT ot 40 po 16000 Tu, %, we Gosee . . . . , 0,03

Tay6una peryauposku YPOBHs CHTHANa NPH ympasje-
HHH aMIUTHTYJHO-YaCTOTHOH XapaKTePHCTHKH Ha 4acTo-
Tax 31,5; 75; 160; 400; 1000; 2500; 6300; 16000 Iu,

1B, He Memee . . . +15
OrHomenne cnruan/nasemeﬂumn myM nB He Memee . 85
HomunanbHoe BLXoaHoe Hampsxenwe, B . . . . . 10,1
KpyrHsHa cmaga aMnimTyAHO-4acTOTHOR XapakTepH-

crikd ®BY ¢ wacrotoii cpesa 3042 T'u, nb/okrasy 124-1

Hpexme YeM NEpeATH K PACCMOTPEHHIO NPHHUHIHAJb-
HOH CXeMHbl 3KBajaidepa, NOJE3HO PAacCMOTPETb €ro (pym(-
LHOHAJBHYIO cxeMy (puc. 1).

IMpocnenuM paboty ycTpoiicTBa B TpeX IOJOXKEHHSAX

peryJisiTopoB  aMILIMTYAHO-YaCTOTHBIX  XapaKTEPHCTHK
'RP1—RP8:
Bxod 1 k3 %
— T . ,
ki ] M2
I L
75 ]
RO &2y
21 A3
2
~
'R i i
L : |
T _ 78

1233

o~

Puc. 1. dynkunoHanbHas CXeMa 9KBasalsepa

1. Peryastopst RP1—RP8 naxoasrcs B KpafineMm JieBoM
1o cXeMe TIOJIOXKEeHHUH.

B atoMm cayuae curHan ¢ BHXOna ycmmem DALl no-
cTynaer Ha ycuauteabr DA3 u nanee Ha ¢uabtpu Z1—Z8.
C BHIX0J0B (HIALTPOB CHrHANB TNORAITCH HA BXOA YCHAH-
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tenss DAI, o6pasys DONO/MHUTENbHYIO NETII0 YacTOTHO-3a-
BHCHMO# OTpHUaTeNbHOH o6paTHOA cBsisH. B pesysbTaTe
"3TOro CHrHa; Ha BHIXoAe ycuauTeas DAl yMeHbluiaercs W
yepes ycunutenr DA2 moctymaeT Ha BBIXOA yCTpoiCTBa
MaKCHMaJbHO 0CJ1a6JIeHHbIM.,

2. Perynatopst RP1—RP8 HaxoasTcs B cpemsem 1o
cxeMe IMOJIOXKEHHH. )

CurHasn co BXOAa YCTPOHCTBA NOCTYNAaeT Ha YCHJIHTENb
DAI, zatem — Ha BbIXOA uepes ycuaureap DA2.

CurHan nocrynaer mo-npexHeMy Ha ycuauTear DA3,
a ¢ Hero Ha OGuapTpel Z1—Z8. OpnHako BHXOAH STHX
(HIbTPOB Tenepb CoefMHeHH yepe3 peryisTopst RP1—RP3
c o0mUM («3eMJISHBIM») NPOBOJOM, II0O3TOMY Ha BHIXOJ 3K-
Bajafisepa cHrHaJjJ IPOXOIMT O6e3 H3MEHEHHH B CBA3H C TeM,
yro npu ycioBusx R1=R2 n R3=R4 koaddunuent nepe-
Jlaud TPaKTa pPaBeH eIHMHHIE.

3. Perynaropst RP1—RP8 naxoastcs B KpaiiHem mnpa-
BOM IO CXeMe IHOJIOKEHHH.

B sToM ciyuae curHaxa c Boixoga ycumaureas DAL nocty-
naer Ha ycuaureab DA3 u satem Ha ¢uapTpn Z1—Z8.

GunbTPOB CHTHAJ NOCTYNaeT Ha BXOX ycuauteas DA2.
B pesyabTaTe Ha BBIXOZe YCTPONHCTBA CHrHAJ YCHJIHBAeTCH,
TaK Kak o6pasyeTcsi napa/yie/IbHEfi KaHaJ JA0NOJHHTeNbHON
nepejauyy CHrHajla B ycuaureab DA2.

Takum o6pasom, Hu3MeHss 1OJIOXKEHHE PEryJasTOPOB
RP1—RP8, M0oxHO H3MeHATb KOS(OULHEHT Nepejaud CH-
THajla OTAEJNbHO B KaXkAOH BhIGpaHHOH ¢uabTpamu Z1—Z8
nojoce yacToT. B onHceiBaeMoM 3KBaJsaiisepe B KadecTBe
PEryNATOPOB IPHMEHEHH MOJI3YHKOBLIE PE3HCTOPHI C JONOJ-
HHTeJIbHBIM BBIBOJOM CpPeJHEel TOUKH, COeJHHEHHOH ¢ O6LIUM
MIpPOBOJAOM.

AxTHBHBIE 3BeHbsl 9KBasafizepa NOCTPOGHB Ha MHKDO-
cxemax KI157YJ12. DToT ABYXKaHAJbHH ONEpPalHOHHbIH
ycuauteab o6JanaeT CPaBHHTEJILHO MAJbIM YPOBHEM co06-
gréeﬂﬂ%x mymMoB — He Gosee 1,6 MxB B moJsoce wactor or

0 no 20 000 T,

Paccmotpum paGoty 3KBanaiisepa 0 NPHHIHIHAJIBHON
cxeme (pHc. 2).

IMepekmouatenr SB1 B OTK/IIOYEHHOM mOJOKeHHH. CH-
rHaJ co BXOZHOro pazbeMa XS1 moctymaer yepes KOHTAaKTHI
nepekmiouatens SB1 Ha BrixonHO#H paswem XS2, T. e. cH-
r'HaJ 3KBaJiak3epoM He o6pabaTriBaeTcs.

ITepekaiouatesns SB1 Bo Bk/IOueHHOM noJoXeHHH. CH-
THa/Jbl CO BXOAHOro pasbeMa XS1 uepe3 mepekJaOYaTeab
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YCTaHOBKH

— BHJ,
Aeranelt
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Puc. 4. Ilnara ¢uabTpoB:

HbIX [POBOJHHKOB; 6 — BHJL CO CTODOHbI YCTaHOBKHM He-
Tane#
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SBI1 nocrynaior Ha ycuautear DA3.1 u DA4.1, 3atem — Ha
ycunurenn DA3.2 m DA4.2, nanee — Ha BXOAH BOCHMH
+aKTHBHBIX IIOJIOCOBHIX (HJBTPOB B KaXAOM KaHaje mepe-
Jaun.

C BHIXO0B (GHIBTPOB CHIHAJ NMOCTYNaeT Ha DEryJsATO-
PHl  aMIUVIMTYAHO-4YaCTOTHOH XapakTepucTHKH R17—R32.

KauecTBe  PEryJsTOPOB  HCIOJb30BaHBl  PE3HCTOPHI
CII3-23H-n-1-0,125-100kOM-A6-®-B. C mesbio cosmanus
Gojiee MNJIABHOrO pEryJHPOBaHHS AaMIJIHTYMHO-IaCTOTHOM
XapaKTEePUCTHKH IOCJAENOBATENIbHO C PEryJsiTOpaMH BKJIIO-
ueHB pesuctopel R1—R16 n R33—R48. Peryasrtops co-
elHHeHsl co Bxoaamu ycuauteneit DA3.1 u DA4.1, DA5.1
u DA6.1. Mamensiss MosoXKeHHe JBUKKOB PE3HCTOPOB OTHO-
CHTEJIbHO CPEJHEro II0JI0XKEHHs, PEryaHpyloT KosdduuueH-
Thl mepeaauyn ycuaurened DA3.1 u DA4.1 Ha kaxjgol u3
BOCbMH YCTaHOBJIEHHBIX yacToT. Yepes ycmuautenn DAB.1
u DA6.1 u mepekniouatenr SB2 (®BY) curnane moaso-
IsTCS K BHIXOJHOMY paszbeMy XS2. '

ITpu BrIIOUeHHH nepekJoyatesss SB2 Ha BHIXOAHOM
pasbeM XS2 skBasaiizepa MOCTYIAIOT CHTHAJbl C BHIXOJOB
®BY, co6pannbix Ha MuKpocxeMax DA5.2n DA6.2 u npen-
CTaBJIAIOWMUX €000 akTHBHBIE (GHJIBTPH 2-TO MOpsIKA C
MOJIOKUTEIbHOH 00paTHOH CBSA3bIO. DjIeMEHTH (HIbTPOB
BHIOpaHBl TakHM 00pa3oM, uTOGbl YacTOT@ cpesa aMILIH-
TYAHO-4aCTOTHOH XapakTepHCTHKH Obiia pasua 30 Ty, a
KpyTH3Ha cnajga — 12 nb Ha okTaBy.

[Turanue mukpocxem DA1—DAI12 ocyumectsasercs oT
JABYXIOJISIDHOT'O CTaOHJIH3HPOBAHHOIO MCTOYHHKA ITHTAHHSA
¢ 3amuTod, cobpaHHOoro Ha TtpaHsucropdx VT1I—VT4 u
crabuaurponax VD1, VD2. Tpausucropsi VT1 u VT4 ycra-
HoBJeHB Ha [Il-o6pasHbIX mnJacTHHax-pajHaTopax mJjo-
maznnio 10 cm2.

KoHCTpYKTHBHO 5KBasaii3ep BEITOJIHEH Ha [ABYX Ieyar-
HBIX IIJIaTax. ] -

Ha neppoit maate (puc. 3) PpacmoJioxeHH PeryasiTophi
aMIJIHTYAHO-4YaCTOTHOH XapakTepHCTHKH. PUIbTPH 3KBa-
Jafidepa pacloJioXXeHHl Ha Apyrod miaate (puc. 4), 31ech ke
pacrnojioxkeH HCTOYHUK nutaHusa. CuioBo#t TpaHchopmaTop
KpenuTcsl K GOKOBOH CTeHKe Koplyca 3KBaJjiaiisepa.

B ycrpoiictee npumenen tpauchopmatop TC-6-1 ¢ amy-
MA BTOPHUHBIMH oOMoTKaMmu. Ha mnepenHeil maHenH skBa-
Jafidepa pasMellaloT PYYKH PEry/JHPOBKH aMILJIHTYAHO-Yac-
TOTHOH XapakKTEPUCTHKM, MJIsi STOr0 IJIaTa pEryJasTOpOB
KDeNUTCS K NepejHell maHeH.
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Kuonku SAl, SA2, suikaiouatens ceth SB1 u mHauka-
TOpP BKJIOUEHHsS CeTH TaKiKe pasMellaloTcss Ha mnepenHed
naHesd. B KayecTBe KHONOK IPHMEHEHH MePeKII0YaTeln
T12K. Uupukatop BumoJHeH Ha cBeroauoze AJI307BM, a
BhikJIoyarenb ceth — Ha [TKu4l. Ha saguell crenke skpa-
Jlalizepa pasMeIlaloT JepKaTeib IPeNOXPAHHUTENs THIA
JTIT-11IM, a Takke pasbeMb «Bxox» - «Bhxon/Bxox» 3k-
Bajaisepa. Ilpumensemnoie coexunutean OHu-KI-4-5/16-P
yCTaHaBJHBAIOTCS Ha IJaTe QUIbLTPOB.

K paspemy <«Bnixon/Bxox» nomcoequHeHH BXOJ M BHI-
XoJ 3KBasaiisepa. Takass KOMMYTaLHs CHTHAJIOB IPEAYCMOT-
peHa ¢ LeJbl0 CO3JaHHA YZOOCTBAa HOAKJIOYEHHS 3KBaJjaii-
3epa K YCHJHTeJSM, HMEIOIIHM COBMEILEHHbIH pasbeM «Bo-
X0 TpeABapHTEJbHOrO ycHJAHTeNs» M <«Bxon ycuaurens
MOIIHOCTH». '

B kauectBe TpanaucropoB VTI, VT2, VT3, VT4 npume-
HAI0TCA TpaH3UCTOPH cootBercTBeHHO KT815I, KT36IT,
KT315I' u KT814I'. Bo3aMoXHO NpHMEHEHHE TPAH3UCTOPOB
KT815B, KT361B, KT315B6, KT814B. CraGuaurpons VDI
u VD2 — cepun KC156A.

Tun xkongencatopos C51 um C52—K73-17 au6o KM-5.
Konpaencatoper C59, C60—K50-24. B kauecTBe KOpPpPEKTH-
PYIOLIHX KOHJEHCATOPOB ONEPAlMOHHBIX YCHJIHTeJeH Hc-
nonp3oBanbl KT-1, BO3MOXKHO NpHMeHeHHe H ADYTrHX KOH-
JIeHCaTOPOB.

Kongencatopsl akTuBHbXx ¢uabTpos: C1—C4, C11—Cl4,
C21—C24, C31—C34, C39—C42—K73-9, C27—C30—
K73-17, C45—C48, C53—C56, C61—C64—K10-7B.

Konpencaropst C5 u C6 — 3/1eKTPOTHTHYECKHE HEMOMAP-
Hole K50-6 nan K50-16.

Pesucropamu R78 u R81 (CII3-386) ycranaBauBaloT Ha-
npsiXKeHHe NTHTAHHS 9KBaJaiisepa paBHHIM +16 B. Idas Bu-
IPSIMJIEHHS TIEPEMEHHOTO HAaNpPSIXKEHHs CJAYRKHT JIHOAHBIH
moct KLI412B. Bce moctosiHHBle pe3ucTopnl — THma MJIT.

[IpaBuabHO coGpanHbf 3KBasaiisep paborTaetr Ges jo-
TMOJIHHTEJIbHOH HacTpoiiku. OH mpocT B perysiHpoBke H J0-
CTYNEH B M3rOTOBJIEHHH MOATOTOBJEHHBIM PafHOMIOGHTENSM.

Jdureparypa
1. Kacmeranes B. Muoronosoctbie peryastops TeM6pa na OY.— Pazo,
1980, Ne 10, c. 27—29.

2. Tanuenkos JI., Bnaaumupo ®. INaTHnO/NOCHHH aKTHBHHIA,.— Panuo,
1982, Ne 7, c. 39—42.



ABTONIOBHTEJIAM

YCOBEPLUEHCTBOBAHHAS
SJNIEKTPOHHAS CUCTEMA
‘SANMIAHUA

. Fayauek

B nocieanne rofe sJeKTPOHHHE NPHOOPH HAXOAAT BCe GOJiblee
NpHMEHEHHe B aBTOMOOHJBHOM TPAHCNOPTE, B TOM UHCJAE H HPHGOPH
9JIEKTPOHHOTO 3axurauusi. Ilporpecc aBTOMOGHJLHHX KapGHOPaTOPHBHIX
ABHraTesledl HEPa3PHIBHO CBA3AH C HX AaJbHeRIINM COBEPLICHCTBOBAHHEM,
Kpome Toro, cefiuac X npuGopaMm 3aXKuraHhs NPeXbsBJSIOTCS HOBHE Tpe-
GOBaHHs, HanpaBJeHHHE Ha PajHKa/JbHOE MOBHIICHHE HANEKHOCTH, 00e-
CIeYeHHe TONJIHBHOH SKOHOMHYHOCTH H 9SKOJIOTHYECKOH YHCTOTH JBH~
rareJis. .

CylecTBYIOT JiBe CHCTEMbl YCTPOHCTB 3JEKTPOHHOTO 3aXKHTAHHS —
TPaH3HCTOPHbIE M TPHHHCTOpHHe. CpaBHHBasf MX MeXAYy COGOH, MOMXHO
OTMETHTb XapaKTepHble NPEHMYINECTBa M HeHOCTATKH. :

TpaunsucTopHBE YCTPOACTBa Npolle W JelieBJe, 06eCeUnBalOT
GoJibLIyl0 AJUTENbHOCTh HCKPOBOTO paspsifia B CBeuax, MOCTHIAloNLyio
2,5..3 Mc. OHAaKO NpH CPaBHHTEJBHO HeGOJILIIOA CKOPOCTH HapacTaHust
BEICOKOBOJIbTHOTO “HanpsiXKeHHs Ha cBedaX 3(¢eKTHBHOCT pabOTH MX
3HAYHTEJbHO MajaeT OT MOABJEHHA WYHTHPYIOLUHX HArpy3oK, KOTOphle
O6YC/IOBJCHb JONONHHTELHBIMH YTEUKAMH TOKA, BHISBAHHBIMH 3arpss-
HEHHEM 9JIEKTPONPOBOJKH, CAMOI0 pachpelesuTeNs, paboTaIoOWIero MoA
BHICOKHM HAINPsIXKEHHEM, H30JATOPOB CBeUeH M Harapa B HHX, a CO Bpe-
MeHeM M CTapeHHsi H30JHPYIOWHX JeTajefi cHcTeMH 3axkuranus. Kpome
TOr0, TPAH3HCTOPHHIE YCTPOHCTBA TPeGYIOT MPUMEHEHHS CIEUHANbHON Ka-
TYHIIKH 3a)KUraHus.

TpHHHCTOpPHH € YCTpOHACTBA HECKOJbKO CJOXKHEe H NO3BOJAIOT
NIOJIYYHTD BHICOKYIO CKOPOCTb HAPACTaHHfA BLICOKOBOJILTHOIO HaNpAXKERHA
Ha CBEYaX, NPAKTHYECKH HEKPHTHYHH K WIYHTHPYIOLIHM HarpyskaM. Tok
YTeUKH He BJHseT CYIIECTBEHHO Ha KauyecTBO HCKPOBOrQ paspsaa mpu
KpyTOM QponTe ero Hapacranus. Ho, HMes Maaylo IJHTEILHOCTb HCKpH,
B JIyYLIHX KOHCTPYKUHSX — 1o 0,6 MC, TPHHHCTOPHHE YCTPOMACTBA TaKKe
He obecneunBaloT 3G(peKkTHBHONH pabOTH JABHraTelis B CBeTe HOBHIX
TpeGOBaHHU.

- TpHHHCTOpHAA CHCTeMa 3aXKHraHHs NPHHUHUNHAABLHO OTIHYAeTCH OT
TPAH3HCTOPHOH TEM, YTO B Hell SHEPrus HAKal/IMBAeTCS HE B KaTylIKe
3aXKHraHHs, a B HAKONMHTEJbHOM KOHAeHcaTope. Tako# mpHHUMN RefCTBHs
N03BOJIIET B HAMGOJbILEH CTENeHH YCTPaHHTb HENOCTAaTKH, NPHCYNIHe
KaK KJIaCCHYeCKOA KOHTAaKTHOM, TaK H TPaHSHCTOPHOM cHcTemaM. TlosTomy
TPHHHCTODHAS CHCTeMa OHJIa B3ATa 32 OCHOBY C IEJBIO HOPaGOTKH ee
TakuM 00pasoM, 9TOGH YBEJHUHTb IJHTEJLHOCTb HCKPOBOTO paspsifa u
cseve fo 1,1..1,3 MC, Tak KaK THNHYHAA AJs TaKHX CHCTEM AJIHTEJb-
Ho¢Th 0,25 MC fIBHO HeZOCTAaTOYHA IJist CTaGHABLHON pPaboTHI JBHrareJst
Ha pasHHIX peXHMax, NOJHOTO CrOpPaHHA TOMJMBHOM CMeCH M 0COGeHNo
N4 HaJleXXHOro MycKa [IBHraTesss B 3HMHEe BPEMs. :

Kak 6HuI0 ycTanosneno aBTopoM, Ha aBTOMOGHAe 3A3
IJs. HalleXXHOTO NyCKa ABHraTesid B 3HMHEE BPeMs AJIHTE/b-
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HOCTb HCKPOBOrO paspsiia AoJXKHA OHTb KaK MHHHMYM
0,8 MC ¢ 3KCIEepPUMEHTaJbHO M3MEDEHHOH aMILIHTYIOH Ha-
npsokenust 1 B Ha comporuBienuH 14 OM B LeNH CBEYH NPH
MHHHMaJbHOM HanpsikeHuu GoproBoil cetH 5.6 B, urto
o6ycsioBsieHo paboToil cTaprepa. DTH YCJAOBHS OBIIM HCXOJ-
HBIMH /51 pa3paboTKH ycoBeplIeHCTBOBaHHoro 6ioka. Hs-
BECTHO, UTO BHIIYCKaeMble IPOMBILIIJIEHHOCTbIO TPHHHCTOP-
HBle 23JIGKTPOHHBIE YCTpOHCTBA, HMeOllHe [JIHTEJbLHOCTh
Hckposoro paspsiza 0,25..0,6 Mmc, obecneynBaOT CTaGHIb-
HyI0 paboTy ycTpoficTBa NpPH CHHXEHHH HaNpsKeHHs IH-
taHHsg 10 8 B, uTo SIBHO HEJOCTAaTOYHO MJis HAaJEXHOro
AyCKa JBUTaTesisi B 3UMHee BpeMsl.

Texunuecku 3amaua Obia chopMmMynHpoBaHa Clelyio-
muM o6pas3oM: NMPH MycKe [IBHraTtesst He06XOLHMO NOAABATh
JIOBOJIbHO MOHLIHYIO CEpHIO MMNYJbCOB AJHUTEJNbHOCTHIO HE
metiee 0,8 Mc BO BpeMsi HaXOXKAEHHs NOPUIHA LHJIMHApA
B BepxHeH MeprTBOH Touke. ClieloBaJIO TaKXKe IONBITATbHCA
HCIIOJHb30BaTh 3TOT NPHHIMUI H JJ1s1 OCHOBHOIO peXuMa pa-
60TH ABHraTeJis.

B pesyabTate pa3paboTKH GBI CO3[aH 6JIOK TPHUHHUCTOP-
Horo 3axurauus (BT3) co cieayroluMH napaMeTpaMH:

Hanpsikenne nurauus, B . e s e s e 124-50 %
Hauanbnbii n0Tpe6nﬂeMHﬁ TOK, A o ¢ a s 0,55
MakcuManbHE ToTpeGasieMuifi Tok, A . . . . 2,2..2,5
MakcHMasbHas 4acToTa BpauleHusi 4-HHJIHHAPO-

BOrO ABHratens, o6/MHH . . e e 5000
Havanbuas amnautysa 1-ro PA3PALHOrO MMIYJb-

ca Ha conporupienun 14 Om, B . .. . 3:+0,2
JIHTeILHOCTh HCKPOBOTO pPaspsiia B cBeue, MC . LL..1,3
HanpsxeHne Ha HAKONUTEJLHOM KOHAeHcaTope, B 400

HecTaGHabHOCTD HampsixKeHuss Ha HAKOMHTEJbHOM
KOHJEHCAaTOpe NPH MHUHHMAaJbHOH H MaKCHMaJb-
HOM vacroTe Bpamienus, % . e e e e 10
Pa6ouast uacToTa reHepaTopa, Fu « e s e . 800

TlpunuunuanvHas sjekTpuyeckasi cxema BT3 mnpusene-
Ha Ha puc. 1. Bo MHOroM oHa NOBTOpsIET H3BECTHHIE Das-
pa6oTKH, NOITOMY HHXe NpHBEJIEHO ONHCaHHe PaGoTH OT-
augatouruxcs yaiaos. I[Moakmouenne BT3 k cucremam 3axu-
raHusi aBTOMOGHJIel NIPHBEJEHO Ha pHC. 2, 3.

OcnosuniM otinunem BT3 sBasiercs: BBeJeHHe 06paTHOR
CBSI3M Ha YIPAaBJSIIOUINA 3JeKTpox TPHHHcTOpa VSI yepes
nenouky CHBR7R8VDI12, B pesysnbTaTe yero 3a OJHH IHKJ
paborsi BT3 Ha ynpaBasiomui 3J€KTPOAL MOAAETCH He
TOJIBKO MMIIYJIbC 1O LEMH .3aMyCKa OT KOHTAKTHOrO INpephi-
BaTesisl, KaKk paHblie, a naxker 3 4..5 ummynbcos (puc. 4).
B wuTore mocjie pasMBIKAHHS KOHTaKTOB IpepbiBaTeNs TpPH-
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Pnc. 4. OcuuniorpaMma HMmyJibe
COB Ha YNpaBJSIOEM 3JEKTPOIE
THPHCTOpA

Puc. 5. Xapakrep HCKpPOBOro pas-
pAlla pas3JHYHBIX CHCTEM 3aXKH-
raHus:

a — KOHTAaKTHO-TPAH3HCTOpHAA CHCTe-

ma. Havaapnas amnautyga 0,7 B npH

1000 o6/mMuH; 6 -- BhIyCKaeMblf Mmpo-

MBIIIEHHOCTBI0 TPHHHCTODHBIA GJIOK

«DJIeKTPOHHKa» ; B — YCOBEPIUEHCTBO-

BaHHbI# GJIOK TPHHHCTOPHOTO 3aXKH-

’ TaHHuga

HHCTOP JAONOJIHHTEJNbHO OTKPBHIBAETCS COOTBETCTBEHHOE YHC-
JIo pas, obecneynBasi TeM caMbiM 6oJjiee MOJHYIO paspsIKy
HaKOMHUTEJIbHOro KOoHJeHcaTopa C4 Ha mepBHYHYI0O OOMOTKY
KaTyUIKH 3aXKMraHus, T. e. GoJjiee HOJIHOe HCIOJIb30BaHHE
3amaceHHOl 5HeprHM Ha co3JaHHe pa3psiia B HCKPOBOM
npomexyTke. JlonoJHHTeNbHAsT cepPHsl HCKPOBBIX Pa3psiAHBIX
HMIIyJIbCOB B CBeye IIOCJIe NMEePBHIX ABYX (MMIyJbCH 3...8 Ha
pHc. 5) obpasyercst 3a CUET HAKOIJIEHHOH OT Pa3psiikKH KOH-
nencatopa C4 3/eKTpOMarHUTHOH SHEPruH B KaTyllKe 3a-
JXHraHuss NpH npoboe HCKPOBOTO INPOMEXYTKa CBeYH H
TpaHcopManyuu 9TOH SHEPrHH B INEPBUYHYIO OOMOTKY G
TH0J3apsAAKOH HAKOMHTEJBHOTO KOHJeHcaTppa. DTH XKe HM-
IyJbCH, BO3AeHCTBYsA ¢ yMeHbluapouelcs aMIJINTYIOH ue-
pe3 memouky CS5R7R8VDI2 Ha ynpaBisiioIIHii 3JIEKTPOA
TpHHHCTOpa VSI, 3aCTaBJIsIIOT €ero OTKPHIBATbCS Yepe3 Kaxk-
ape 150..200 mkc, uto oGecrneyrBaeT IMOBTOPHYIO paspsiji-
Ky HaKOIHTeJbHOro KoHZeHcatopa C4 Ha nepBHuHyIO 06-
mMoTKy. Tak nmpopoJKaercst 10 Tex IOp, MOKA He H3PACXOAY-
€TCSl BCS 3HEpPrusl, 3amaceHHasi B KaTyIIKe 3aXKHTaHHS OF
NepBOro paspAaHOro HMmyJbca. TakuM obpasoM, goGasiie-
nueM nenoyku CSR7R8 ¢ auomom VD12 yaasoch yBeqHUHTD
JIJIMTENIbHOCTD HCKPOBOro paspsna B cBeue Jo 1,3 me.
B u3BecTHBIX pa3paboTKaX TPHHHCTOPHBIX CHCTeM obecre-
YEHO JIMIIL YacTHYHOe HCIOJb30BaHHE SHEPTHH, 3amaceH-
HOH eMKOCTHBIM HakomnHTeseM. MckpoBoit paspsg BT3 ume-
eT KosieOaTe/IbHBIH 3aTyXaloUIHii XapakTep ¢ H3MEHEHHEeM
NOJIAPHOCTH MoJyBoJIH. Tako# XxapakTep paspsiiHOroO Ipo-
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1ecca HOJIOKHTENbHO BJHAET Ha yBeJIHUeHHEe CPOKa CAyX-
"Obl cBeyeHd, TaK Kak NIPOHCXOJHT paBHOMEPHOe BHIrOpaHHe
MeTaJlla KakK HEHTPaJbHOro, Tak U GOKOBOTO 3JIEKTPOIOB B
HCKPOBOM IIPOMEXYTKE. :

MuorokpatHoe HCKpooGpasoBaHHe B TeYeHHE OIHOTO
IHKJa CO3/laeT AOMOJIHHTEJNbHYIO Harpy3ky Ha mnpeolpaso-
BaTe/b NOCTOSIHHOTO TOKAa H YBEJHYHBAaeT BPEMS 3amyckKa
apToreHeparopa IocJe cphiBa KoJeOaHHH TIPH BKJIIOUEHHH
TpuHKcTOpa. IIpH HCnbITaHMH MOIEPHH3HPOBAHHOTO 3aBOJ-
CKOTo 6J/I0Ka 3aXHranus (THNa «DJEKTPOHHKA») HampsxKe-
HHe Ha HaKONHUTEJbHOM KOHAeHcaTope cHHKaJgoch ¢ 400 no
80 B na GosbLIOH wacTOTe BpAaleHHs KOJEHYaToOro Bajia
npuratens. Taxkoe ycTpoHcTBO He MOrJo HOpMajibHO pabo-
TaTh. C LeJBIO yCTPAaHEHHs STOr0 HEAOCTATKA GblJl H3TrOTOB-
Jen -6oJiee MOIIHBIH Npeo6pas3oBaTesb ¢ YABOEHHEM BHIXOM-
HOTO HampsXeHHs. DTO CXEMHOe pelleHHe, sIBJsIsICh BTOPOM
OTJIHYUTENbHOH YepTOli yCOBepIIEHCTBOBAaHHOrO OJioKa 3a-
JXUTaHHd, NPUBEJO K YMeHbIUEHHIO BPEMeHH NMycKa aBTore-
Hepatopa ¢ 1 mo 0,25 Mc, Tak kak obecneuuBajach GoJee
MATKas CBS3b MEXJy TPHHHCTODHBIM KOMMYTAaTOpPOM H aB-
ToredepatopoM. IIpH HeM3MeHHOM HaNpsKEHHH IHTaHHs
YCTPOHCTBO T03BOJIseT 06ecneunBaTh Ha MHHHMAJLHOH H
MaKCHMaJIbHOH YacToTe BpalleHHs KOJIEHUATOro Baja JABH-
raresisi JOBOJbHO NMOCTOSIHHOE HANpPSiKE€HHE HA HAaKONHTEJb-
HoM KoHzeHcaTtope C4, koJaebiiomeecs B mpejienax JMlb
8..10 %. HanpsiKeHHe Ha HaKONHTENbHOM KOHJIEHCaTOpe
BHIOpaHO TakKHM e, Kak H y 3aBojckoro GJuoka — 400 B
TpH HOMHHAJbLHOM HanpsiXKE€HUH MHTaHHA.

“Onementsl R5 n C3 B 1enH BHICOKOrO HanpsiKeRHs
+400 B cayxat ajas CriaXXMBaHHS M CTaGHJIM3alMH BHI-
COKOTO HAaNpsKEeHHs1 Ha BBHIXOJe BHINIPSIMMTENEH, a TaKXKe
AJ1s yMeHbllleHHs BpeMeHM 3amycKa aBTOreHeparopa.

"B cBfA3M ¢ yMeHblIeHHEM KOJHYECTBA BHTKOB BTOPHYHOI
o6moTkH Tpancheopmartopa. Tl B ABa pasa yBesHumsach ero
HaJeXHOCTb, TA@K KaK HaNpsikKeHHe Ha BTOPHYHOH OGMOTKE
ymenbHingocs ¢ 400 no 200 B. :

YcoBepuiencTBOBaHHHI TakuM o6pa3zom G6JoK obecre-
YHBaeT 3HAUMTeNbHOe YJYy4llleHHe NMyCKa JBHTATeNs B 3UM-
Hee BpeMs, HaleXHylo paboTy Ha ckopoctax o .90..
100 kM/4. Ha aBtoMo6uie 3A3-968 Gl HeoMHOKPATHO
nposepeH pacxon Gexsuna Ha 100 KM npoGera. DKoHoMHs
cocraBuna 7,2 %. Hapaay c¢ yeranoBkoét BT3 6w -takxe
yBeJMUeH 3a30p B cBeuax Ao 1,5 MM, & mosoxenue ‘pery-
JISITOpa KayecTBa CMecH AJd ee. oGenHeHHS Oblo H3MeHe-
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Ho:¢ 1,5...2,0 o6oportoB (720°) mo 180..200° or cBoero Ha-
YaJILHOTO NTOJIHOCTBIO 3aKPYYEHHOTO TI0JIOXKEHH .

BhISICHAS NPHYHHBI TIJIOXOrOo HMyCKa JBHTATeNs B 3UMHee
BpeMs, Obllo O0OHapyKeHO cjeAylollee: NPH TNajeHUH Ha-
npsixenuss B 60pTceTH aBTOoMoGHAsA 10 5..6 B Bo Bpems
paborn. craprepa BT3, xak H gpyrue G6JIOKH 3a:KHUTaHHA,
He obecneynBas CTaOHJABHOH NMoJau¥ HMCKPH B LHJIMHJIPHL
ITpuunHoit TOMy oKasajoch CJEAyIOllee: NMPH TAaKOM 3Ha-
YHTEJIbHOM CHHXXEHHH HaNpsiKeHHs MNUTAHHA aMIJIMTYAa
yIpaBJsIOUUX HMIOYJbCOB, KOTOPHE MOCTYNAOT B T.A TpH
pa3MbIKaHHH KOHTAKTOB mNpepniBatenss (puc. 1), okasmBa-
eTcsl HeIOCTAaTOYHOM AJis HAaJeXHOro 3alycka TPHHHCTOpA
VS1, craHoBsicb cousMmepuMoii ¢ ypoBHeM MHOMeX OT pabo-
TaOIIero craprepa H TPaH3HCTOPHOTO aBTOreHepaTopa.
STo BHI3BIBaET NPONYCKH HcKpooGpasoBanus. Kcnoabaye-
Mmblit ouabTp L1C7 Brinmoansier aBe ¢yukuuu. OcHOBHas M3
HHUX: TIOCJle Pa3MbIKaHHs NpepHBaTesss B OOMOTKe JApocce-
asi L1 3a cuer HaKONJIEHHOX MarHHTHOH SHEPTrHH BO3HHKa-
I0T 3aTtyxawolidHe KojebGaHHs H3-3a NEPexXOJHOro Mpolecca,
N0 TNPHHUHUIY PaBHOCHJBLHOIO TOMY, KakK 3TO HPOHMCXOAMT
B KJiaccHueckoii GarapeiiHoil cHcTeMe 3aXKHraHus. AMIJH-
Tyjla 3THX KoJeGaHHH B 3aBHCHMOCTH OT HHIYKTHBHOCTH
Apoccensi L1 MoxeT JOCTHraTbh = HECKOJIBKHMX . JIECSITKOB
BosibT. IlosoXuTeNbHBIE NOJYBOJHBI KOJEeGaHHH HJHTEJb-
Hoctbio Ko 10..15 Mirc uepes nuox VD11 HakaaneiBaioTcs
Ha nepefinre (GPOHTH OCHOBHEIX HMNYJLCOB H obecleyuBa-
10T HafleXHHH 3anyck TpHHHcTopa VS1 (B onuchiBaeMoM
yCTpPOHCTBE HX aMIIMTyIa cocrasisnaa 7..9 B). -

Bropoe HasHauenne ¢uartpa L1C7 — yMeHnblieHne
BJIHSIHHS TIOMeX OT paboThl CTapTepa M TPaH3HCTOPHOTO aB-
TOreHepaTopa Ha NYCKOBYIO Iiellb TPHHHCTODA.

KouctpykTtuBHo BT3 Mmoxer ObiTb BEHIIOJHEH B
IBYX MoIH(MUKamHAX: B BHJAe 0GBEMHOr0 MOAYJS C pacmo-
JIOXKEHHEM JleTaJiell Ha NJaTax ¢ MOHTaXXHBIMH JielleCTKaMH
HJIH H3roToBJIeHHeM oflueli nmevaTHON IjaTe 6JI0Ka, OAHO-
BpPEMEHHO siBJfIONIelics H Hecymel KoHcTpyKuuei. ITo MHe-
HMIO aBTOpa, IJisl HHAWBHAYaJbHOTO M3TOTOBJIEHHS TNpouie
nepBbiil BaPHAHT, TaK KaK NJAThl C MOHTAXXHBIMH JIeIIeCT-
KaM# MOTyT OBITb HCIOJb30BaHBL OT CTAPHX, OTCJAYKHBIIHX
cBOH cpok pajauonpuGopoB. B kauectBe paswema Ads MOJ-
kalouenuss BT3 k GoprceTH aBTOMOGHJIS NMOJOHIYT NMaHENb-
KH H IIOKOJIH OT CTaphiX panHosami. Ilepexox ot anexTpoH-
HOTO 3aXKHraHWsl Ha oObuHOe (KOHTAKTHOE) NPOH3BOAMTCS
NpOCTOH NePecTaHOBKOH pa3beMa — HOKOJASA M3 OAHOH mna-
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HeJbKH B Apyryw (cm. puc. 1). B BT3 ucmosnbsoBaHbl pe-
sucropsl tuna MJIT, kpome mpososounnix R1 u R4, koTo-
pnle HaMoTaHBl Ha KapkKacax pesHcTopoB THma BC-0,5.
B kayecTBe HakonuTeJBbHOr0 KoHAeHcatopa C4 Hcmosb3oBa-
HH ABa KoHaeHcatopa MBI na 1 mx®, 500 B.

BrmpsiMuTenpHBIE cABOEHHBIH auoaHbll 6s0Kk KLI-4035
MoXeT ObiTb 3aMeHeH AuojaMH, Hanpumep MJI218, Ho sto
HECKOJIbKO YBEJIMYHT pas3Mephl YCTPOHCTBA M3-3a MOHTaxa
BOCbMH IHOJI0B. B TakoMm cayuae Jyuile HCIIO/Ib30BaTh JAMO-
ael KII105B.

Konpencarop C5 nonxkeH GBITb BHICOKOTO KauecTBa, rep-
METH3MPOBAHHBIM, PACCUHTAHHBIM Ha HaNpsiXKEeHHe He MeHee
1000 B, nanpumep KBI'-M2. B xauectBe apoccesnsa L1 mox-
HO HCII0JIb30BaTh BTOPHYHYIO OGMOTKY MaJjiora6apHuTHOro
BBIXOJHOTO TpaHc(opMaTopa TPAH3UCTOPHHIX PaAHONPHEM-
HHKOB BI®, «AnpnuuncT» H Ap. MHAYKTHBHOCTD Apocces
cocrasJsier 0,07...0,1 T'n.

Tpanchopmatop T1 nosikeH GBITH BHIIOJHEH HA KOJb-
HeBoM cepieuHHke M3 ¢eppura mapku 2000 HM runopas-
mepa K45X28X 12, cocraBieHHOM H3 ABYX KoJiell, MJH Ha
III-o6pa3nom ¢eppuroBoM cepaeunnke II12X 15, cocras-
JIeHHOM H3 JABYX IOJIOBHH G6e3 3asopa. Mcmoab3oBanue
TpaHcHOPMaATOPHOrO XeJieda HCKJII0YaeTcs.

JanHble 0GMOTOK (B MOPSIAKE HX HAMOTKH):

II1 —5004-50+50 BuTKOB (c OTBOZaMH NPOBOAOM
I13JIHIO 0,23 B cayyae Toponna (koasua). Has HI-o6pas-
HOTO CeplledHHKa MOXKHO HcIoJib3oBaTh npoBox I[19B-1 0,23,
HaMoTKy BecTH ¢ MeXC/IOHHOH H3oJsALHeH M3 KabeJbHOMH
HJIH KOHJEHCATOPHOH 6yMary; -

ITa+116 — 35435 BuTkOoB mnpoBogom IIDJIIIO-0,75
(namMoTKa B ABa NpoBOjAa) B cjayyae TOpouaa, a aas II-06-
pasHoro cepreunnka — I19B-1 0,75;

Ia+16 — 11411 BuTKOB mpoBogom IIdJIIIO-0,28 (Ha-
MOTKa B /iBa NIPOBOZAa) IJs1 0GOUX CepleUHHKOB.

Tpansucropul I1210A..T xenatesibHO mopo6path B Ina-
pe, T. e. C paBHBIMH HJIH 110 BO3MOXKHOCTH GJIM3KUMH 3Haye-
HHMSIMH OGpPaTHBIX TOKOB KOJIIEKTOPHBIX NEePeXONOB H K03(}-
(UIHEHTOB YCHJIEHHS MO TOKY. TpPaH3HCTOPHI yCTaHOBJIEHH!
Ha YHH(HIHpPOBaHHBIX paxuatopax mo T¥.8.650.022.

Hacrpo#ika. IlpaBuabHo cobpannbii Giaok BT3
06BIYHO B JOMOJIHHTENbHOH HasNajKe He HyxKpaaercs. Ecau xe
nocjae c60pKM M NpPOBEPKH NPaBHJIBHOCTH MOHTaxa G6JI0K
He OyaeT HOPMaJbHO Pa6GoTaTh, TO OCHOBHBIMH NPHYHHAMH
MOrYT GHITH CJIeAYIOLIHE;
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€C/IM YCTPOMCTBO 3aXKHFaHHS NEPEeXOJAHT B DPEXHM He-
NpepLIBHON reHepallHH HCKpP M HE YNPABJSETCH KOHTAKTaMH
npepeiBaTeNsi, TO JH60 B HeM NPHMEHEH TPHHHCTOP C HH3-
KHM HampsiKeHHeM T[epekJioueHHs, JH60 mnpo6HT [aHOA
VD11;

€CJIH OTCYTCTBYeT reHepaunusi npeobpasoBaTessi Hamps-
KEHHsI TIPH 3aBeIOMO MCNPaBHBIX TPaH3HCTOpaX, HEOOXOAH-
MO TPOBEpPUTb NMPABHJIBHOCTb (MOJNSPHOCTb) MOAKIIOUEHHS
6a30BbIX 06MOTOK TpaHCcopMaToOpa;

ecnn pabGora mpeoGpasoBaTelsisi CONPOBOXKAAETCS XPHI-
JbIM HJIM UIHASIIMM 3BYKOM, HaJO NPOBEPHTb JHOAHI BHI-
NpPSIMHTENST U TMPaBHJIBHOCTb HX BKJIOYEHHs, a 3aTeM TpaH-
aucTopoB. [IpuuMHOR GOABIIOH gy,5
Harpysku Ha npeo6pasoBaTelb B
MoXeT OBITh Tak¥Ke HEHCHpPaB- Vot _L ol
HOCTb HAKONHTEJBHOTO KOHIEH- /21 MK X
catopa C4. B cayuae wucmpas-
HOCTH TPHHHCTOpPa Hajno ybenH- Phc
TbCA B OTCYTCTBHH 3aMblKaHHs mm'lg' ﬁiﬂ’:&’j&ﬂ%ﬁ“’gfﬁ
ero xopmyca Ha o6umywo (MHHY- JleHcaTope
coByio) mmuHYy ycrpo#ictBa. He-
06X0IHMO NMOMHHTb, YTO KOPIYC TPHHHUCTOPA SBJSETCS aHO-
oM H B paGoueM cocTOsiHMH Bcerfa OyAeT HaXOAHTbCA MOJ
BhICOKMM HanpsixkeHneM +400 B.

IIpn npoBepke ycTpolicTBa 3aXKHTaHHS BHe aBTOMOOH-
Js Ha CTeHJe ciaeayeT o6si3aTesIbHO COeJHHHTh KOPIYC Ka-
TYUIKH 3aXKHTaHHSl C KOPIycOM 3JieKTPoHHoro 6sioka (06-
[iasi MHHyCOBasi MIMHAa), TaK KaK B NPOTHBHOM CJydae Mo-
XKeT Npou30HTH nmpoboit KaTyWIKH M NMOBpeXJeHHe AeraJei
3JIeKTpOHHOro 6JI0Ka.

Heo6xoxnuMo NOMHHTb, 4TO HampsiKeHHe Ha BHIXOJE Ka-
TYWIKH 3a)KHTaHHs 3HAYHTENbHO OoJiee BLICOKOE, UEM B
OOGLIYHON CHCTeMe 3aXXHraHHs, NO3TOMY Haxo cobJiojaTh
OCTOPOXKHOCTb H TIIPaBHJIa TeXHHKH 6e30MacHOCTH.

Ilepen ycraHoBKOH ycTpoHcTBa Ha aBTOMOGHJbL XKeJja-
TeJIbHO TPOBEPUTh €ro paboTOCHOCOGHOCTL C KaTYIIKOH 3a-
JKHraHHsl TPH HanpsixkeHun nutanus 12,6 B or akkymyss-
topa. I[Ipn 3TOM cienyeT NOMHHTb, YTO 6e€3 MOAKJIOUEHHON
CBEYH K BHICOKOBOJIbTHOMY BBIXOJY KAaTYUIKH 3aXKHTaHHS
HeJIb3S1 HCIHITHIBATh YCTPOHCTBO, TAK KAK 3TO I'PO3HUT BHIXO-
IOM KaTyIIKH H3 cTpos. HampsikeHHe Ha HaKONHTEJIbHOM
KOHJleHCaTope IPOBEPSIOT B KOHTPOJBLHO!H Touke B oTHocH-
TeNbHO Kopmyca GJioka (o6uielt MHHycoBoH wuHb). OHO
IoJkHO GhiTh paBHO 40020 B.

Bonemmemn
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B ciyuae GO/blIEro OTKJIOHEHHS! HANPSKEHHS CJEAYeT
nepeKmoqmb BBIBOJBI BTOPHYHOH OOMOTKH TpaHcdopmaro-
pa. Cxema H3MepeHHs HanpsKeHHs Ha KOHneHcaTope C4
npHBeXeHa Ha pHC. 6.

- JKenatenbHo Takxe ybeautbcsi, paGoraer Jiu nonoann-
teabHas nenouka CH5R7R8VDI2. Iast satoro ee BHayaJje or-
kaogaioT. Ilpy uMHTanmu paGoTel mnpepbiBaTesNsi HCKpa
npocMaTpHBaeTcss B BHAE OXHOM
TOHKOH JKHMJKH TOJNIIHHOH MO
0,2 MM c napaMeTpaMH HCKpO-
BOro paspsifa no puc. 5, rae
JJIMTEJNBHOCT HMMIYJbCOB 11—
2 cocraBasier okoso 0,4 wmc.
C nozkJaOuYEeHHEM LENOYKH HCK-
pa craHoBHTCA O6oJiee SIPKOH H
LIHPOKOH, BHAHO MHOrO0 HCKpO-
BbHIX pa3psjoB B INpPSMOM H
Puc. 7. Uswepenne napamer- 0o6paTHOM HampaBJeHHAX — TaK

POB HCKPOBOTO paspsia Ha3biBaeMasi «MOXHAaTas»

HCKpa.

H3mepeHue aMnanTyabl H AAUTENLHOCTH BHIXOJLHOTO HM-
nyabca. JTOT napamerp 6JOKa fIBJISIETCS OCHOBHBIM, ONpe-
AeNsIOMM ero 3pdekTHBHOCTb. BoJbIIHHCTBO aBTOPOB,
NPEeACTaBUBIUAX CBOH KOHCTPYKUHH B TEXHHYECKHX H3JaHM-
fax 3a nepuon 1976—1983 rr., He NPHBOAMIH JaHHHX O
AAUTENIHOCTH HCKPOBOTO pa3psifia, €ro Xapakrepe, a Takke
O CXeMe H MeTOJHKe ero H3MepeHHs.

Jlna u3MepeHHss HeOGXOAHM TreHepaTop nMnlebcon

ynpaBJieHHsl C PEryJupyeMoil 4acToToH CJefOBaHHs B Ipe-
Henax 200 I'n. IlpH.oTCyTCTBHH ero moTpeGyerTcsi aBTOHOM-
HBIA pacnpejesuTesb 3aXKHraHHS, BpallaeMBIfi 3JIEKTpO-
JABHraTesieM IIOCTOSSHHOTO TOKa C TepexogHoH MydToi.
DAEKTPOABHraTe/]b 3alHTHIBAIOT OT 3apPAAHOTO YCTPOHCTBA
yepes peocTaT, JJis TOro 4YToGH pery/JHpoBaTh cxopoc'rb
BpalleHHs BaJHKa pacrpeiesuTes.
- Cxema H3MepeHHs apaMeTpPOB pa3psija npene’rasneﬂa
Ha pHuc. 7. BH60p H3MepHTENbHOrO CONPOTHBJIEHHS IPOLHK-
TOBaH yA06CTBOM Macuitaba OTCUETa M PaCCMOTPEHHs oOc-
OUJAJIOrPaMMBI, a Tak¥Xe COOGpaKeHHSIMH TeXHHKH 6es-
OmacHOCTH. 3a30p HCKPOBOTO NPOMEXYTKa CBEYH — He Me-
nee 1,5 mm.

llJm peaibHOH OLEHKH AJIHTENbHOCTH HCKPOBOro paspﬂ-
Jia C yueTOM KOMIIDECCHH ABHraTtessi GbLIH NMpPOBEeAEHb J10-
NOJIHHTEJNbHbE H3MEPEeHHs Ha PaspAfHHKE C 3a30poM 7 MM
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n Ha paboraiolieM ABHMrareje, KOorja Ha BXOJ, OCLHJJIOrpa-
¢a noxaBaJsics CHrHaN ¢ TPpeX BHTKOB H30JHPOBAHHOTO HPO-
BOJla, HaMOTaHHOTO Ha BHICOKOBOJIbTHBHIH IIPOBOJ, NEPBOro
muanHApa. PesyabraThl H3MepeHH# MpHMepHO coBnaJsd. Ha
pexHuMe XOJIOCTOrO XOJa IBHraTeNs IJIHTEJNbHOCTb HCKPO-
BOro paspsja, paBHas 1,3 Mc, coxpanserca. Ha 6ouabluei
YacToTe BpalleHHs KOJEHYATOTO Baja ABHraTeNis OCTaeTcs
nlecTb UMINYJBbCOB C AJIHTENBHOCTBIO 1,1 Mc, a HampsixKeHHe
Ha HaKONHTEJbHOM KOHJAeHcaTope ymeHbuiaercss ¢ 400 no
350 B. AMnauTtyna paspsAHbiX HMIYJbCOB YMEHBUIMJIACH
Takxe Ha 10 9%.

ABTOop HMen BO3MOXHOCTL mpoBeputb BT3 Ha crenae
IOPH YacToTe BpalleHHs BaJHKa pacHpelesure]s Jo
720 o6/MHH ¢ TOIKNIOYEHHBIM paspsiAHHKOM C 3a30pOM
7 MM. JITHTEeNbHOCTL HCKPOBOIO paspsifia NMPH 3TOM YMEHb-
manack 1o 1,0 Mc, Hanps)KeHHe Ha HAKONUTEJbHOM KOHJEH-
carope cHMxKasoch 1o 320 B, a amnautyna paspsaHBX HM-
nyJbCOB majana Ha 25 %.

Jast cpaBHeHus yCOBEpLICHCTBOBAHHOTO 6aoka BT3 ¢
JIPYTHMMH H3BECTHHIMH YCTPOHCTBaMH OBLIM CHATH OCIHJJIO-
rpaMMBI XapaKTepa HCKPOBOTO paspsijia Ha OLHOM H TOM Je
CONPOTHBJIEHHH B LEeNH cBeud, paBHom 14 Om. Ha puc. 5
OHH H300paxKeHH ¢ cobJiofeHHeM Maciutaba aMIVIUTYA H
IJIATEJILHOCTH HUCKPHI.

3akawouenne. Ilpennaraemas moaudukamus BT3
6rpi1a co6paHa B BHJe MakeTHOro o6pasna H HCNBEITaHa B
1984—1985 rr. na astomobuiasx 3A3, «Mocksuu-412s,
BA3-2101. B oGumei# caoxuoctu mpoiineno 15000 xkm Ges
KaKHX-JH60 3aMeuaHuii M OTKa3oB B pabore. Biok 3axu-
radus B aBTomo6une 3A3 pacnosaraercsi B caJloHe 33 3aj-
HMM CHIEHbEM Ha TOACTAaBKe AJIs YJYUIIEHHS ero oxJjaxje-
nus. PasMemath ero B MOTODHOM OTCEKe He CJeldyeT H3-3a
BLICOKOH TeMIepaTypHl B JieTHee BpPeMsi, a TakXe 6oJblIOH
sanbijieHHocTH. B aBroMobuasx «)Kurynu» m «MockBru»
610K MOXeT ObITb YKpemJieH NMojJ HPHOOPHBIM LIUTKOM HJH
B Apyrom Gosee yno6aom Mmecre. JKryr, coenunsiromuii BT3
C CHCTEMOH 3aXKHraHus aBTOMOOHJIS, MOXKeT OHITb AJHHOH
1o 1,5 M. Ha nepenneil nanenn 6;0ka HMeIOTCA THe3la NOA
IITENCENbHYIO BHJKY, KyJia BhiBeJieHO Hanpsxkenune +210 B
OT TepPBOro BHIIPSAMHTENLHOTO MOCTHKA ([0 yABOEHHs) IJsi
MOJIb30BAaHUSl B IIyTH 3JEeKTPOOPHTBOH THIA «XapbKon» HJIH
APYro#i ¢ KOMJIEKTOPHHIM TIPHBOJOM.

-BbliM mpoBeleHH H3MepeHHA copmepxanus CO B Bhi-
XJIONHHX raszax gsurateds 3A3 ¢ KOHTAKTHOH CHCTeMOii
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saxuranus u ¢ 610koM BT3. C KoHTakTHOH cucTeMOil mHo-
cJie ONTHMAaJIbHOH MOJperyJHpOBKH Kap6iopaTopa coxepixKa-
e CO cocrtasuno 3,3 %. Ilpu pabote apurarens ¢ 6iio-
koM BT3 u BHINONHEHHBIX peryJHpoBKax Kap6iopaTopa co-
IJIaCHO NPHUBEAEHHOH Bbillle PEKOMEHIAUHWH C 3a30pOM B
ceeuax 1,5 MM comepxanne CO cocrasusio 2,1 %.

SNEXTPOHHOE YNPABJEHME
BEH3MHOBbLIM OTOMMUTENEM

A. fopoueiko

DBensnHOBBe OTONHTe/IbHbIE YCTAHOBKH MIHPOKO NPHMEHSIIOTCH Ha
aBTOTPAHCIIOPTE H3-32 TAKHX MOJIOXKHTEJNbHBIX CBOMCTB, KakK aBTOHOM-
HOCTb paboThHl, BHICOKAsl TEIVIONPOH3BOLHTEJNBHOCTh U Jp. OfHako GeH3H-
HOBHIl OTONHTENb aBTOMOGHJSA «3amopoxel» HMeeT CYLIECTBEHHHE He-
JOCTaTKH, CHHXKAIOIIHe €ro SKCIJyaTallHOHHBIE KayeCTBa: 3HAUHMTeEJNbHOE,
no 20 A, norpeGieHHe TOKa OT aKKyMYJATOPHOH GaTaped B mpouecce
po3xura; 6OJblIOe BpeMsi pO3XKHra, HOXofsllee A0 2.3 MHH;, MaJjasf
3KCIUIyaTallMOHHAsi HaJeXXHOCTh TEMIIePAaTYPHOrO IepekJiouartess, CO-
CTOSILIEr0 H3 KBapLEBOTO CTEPXKHS B CTaJbHOH TPyOKe H MHKPOIEDEKJIO-
yaTeJsid; 3HauHTeJIbHBIA NPOMEXYTOK BpeMeHH (IO 5 MHH), He0GXOIHMBIA
JUIs TIOBTOPHOTO PO3IKHra OTONHTEJs; NOCTOsIHHAs (MakCHMaJbHasi) Tel-
JIONPOU3BOAUTENbHOCTh YCTAHOBKH, 4TO CO3AaeT HEKOM(OpPTHHE YCJIOBHSI
B CaJloHe aBTOMOGHJSI NPH HeGOJBbUIHX OTPHLATEJbHHX TeMIepaTypax
HapyXHOr0 BO3/yXa H BbI3bIBaeT HEOGXOAHMOCTb OCYILECTBJATH NPHUTOK
B CaJIOH XOJIOJHOTO HapyKHOro BO3AyXa, YTO CHHXKAaeT 5KOHOMHYHOCTHb
OTONHTEJbHOH YCTAHOBKH B LEJOM.

ITpensnaraeTcst 3/1€KTPOHHOE YCTPOHCTBO YIpaBJIeHHS
GEeH3MHOBLIM OTONHTEJIEM, KOTOPOE II03BOJISIET PETyJHPOBATh
TEMIIepaTypy TeIlJIOTO BO3/yXa, BHIXOJSILIEr0 U3 OTOMHTEJS,
B nuanasoHe ot 25°C mo makcumasnpuoit 80...100 °C. Ilpu
He0oJIbIION TeMIepaType HarpeToro BO3[AyXa OTOIHTENb
norpebisier GeHsuHa B 2..3 pasa MeHblle, uyeM OGBLIYHO.
Kpome Toro, cuia norpe6/seMoro ToKa B PeXHMe PO3KH-
ra CHHXeHa B 7..8 pa3 u He mpeBbmaer 2,5..3 A.

[TpunuunuaspHass cxema -6JOKa YNpaBJIEHHS OTOIHTE-
JeMm npusefeHa Ha puc. 1. Ero MoxHO ycsioBHO pa36GuTh Ha
TPH YacTH: y3eJ 3JIeKTPOHCKPOBOTO PO33KHTra, y3es HHIHKa-
UMM M YCTPOMCTBO MOAJAEPXKaHHs 3aJaHHOH TeMIepaTyphl
PaccMoTpuM HX B YKa3aHHOH IIOC/IEfOBATEJIbHOCTH. :

Y3esq 2/eKTPOHCKPOBOTO pO3XKHra BKJOYaeT B cebs
MyJbTHBHGpaTop Ha MHKpocxeme DD1 (snementsr DDI.3
u DDI1.4), xnoueBrle kackain Ha Tpansucropax VT4 u
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Puc. 1. TIpuHuuNHaAbHAS SJEKTPHUECKAs cXeMa 6JIOKa YNpaBJieHHS OTO-
nHTEJEM :

VT5 u BHCOKOBOJMBTHHE TpaHcdopmarop (606umy) TI.
MyabTHBHGPaTOp BEHpAGaThIBAa€T CHIHAJ C YacTOTOH OKOJO
40 T'm, nmpuueM reHepauHsi TNpPOHCXOAHT MNpPH MoZade Ha
Bxox 4 ssneMenta DD1.3 ypoBHs soruueckoii 1. DToT curaan
nmojaeTcsl Ha KJloyeBHe Kackaan VT4, VT5, a 3arem Ha
BHICOKOBOJIbTHEIA TpaHcdpopmatop T1 (GoGuuy), k BTO-
pHYHO# OOMOTKE KOTOPOro MOAKJIOUEHA 3JIEKTPOHCKPOBast
cBeza. [Tockombky cBeua paGoTaer MPH HOPMAJLHOM aTMO-
chepHOM [aBJieHHH, BBICOKOE HANPSIXKEHHE MOXET OHbTh
YMeHbUIEHO IO CPaBHEHHIO C €ro BEJIHUYHHOH Ha cBeyax 3a-
XKHUraHHs JBHraTesia. DTO NOCTHraeTCs BBEJEHHEM DE3HCTO-
pa R22, orpaHHYHBaIOIEro TOK B NEePBHYHOH OGMOTKe
BBICOKOBOJIbTHOrO TpaHcdopmartopa. OLHOBPEMEHHO YMEHb-
IIAeTCs H HMIYJbCHOE HANpsXKeHHe Ha KOJIIEKTOpe TPaH3H-
cropa VTH, 4to mosBoJisieT OTKa3aThCsl OT YCTAHOBKH Orpa-
HHYHBAIOIEro CTAOHJIHTPOHA MapalliieIbHO MEePeXopy KoJ-
JIEKTOp — 3MHTTep TpaH3Hcropa VTH. ,

Y3en HHIMKANHH COCTOHT H3 MYyJbTHBHGpaTOpa Ha 3Je-
mentax DDI.1, DD1.2, kni0ueBHIX KackaZoB Ha TPaH3HCTO-
pax VT2, VT3 u unmnxkartopHoit aamnst HL1. [Ipu nopaue
ypoBHs Jorudeckoii 1 Ha Bxox 12 anementa DDI1.1 mMynabTu-
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puGpaTtop BbhipabaTbiBaeT cHrHal ¢ yactoroil okoao 1 I'm,
unpukatopias gamna HL1 — mrarnas, ycraHoBieHnas B
npubopaoM muTKe. TakuM 06pa3oM, B pexuMe pO3KHra
MHAHMKaTOPHAas JaMna Muraet ¢ yacroroit 1 I'm. B aBToMo-
ounsix 3A3-965, 966, 968 BTOpOH BHIBOA HHIMKATOPHOM
JlaMIIbl COEJMHEH HE C KOpIycoM, a ¢ wuHo#l + 12 B. Bapn-
aHT CXeMHBl y3Jla MHAHKAIHUM AJIS STOro cJjydas HpHBEJeH
Ha pHc. 2. 3/ieChb OTCYTCTBYyeT HHBEPTOP Ha TpPaH3HCTOpe
VT2 n naMmenen tun tpansucropa VT3.

YerpoiicTBo moajep:XaHHA 3aJaHHOH TeMIepaTypsl pa-
6oTaeT 1O NPHHLUUNY MO3HIHOHHOTO peryJjupoBaHus. B ka-
YecTBe YYBCTBHTEJbHOTO 3JieMEHTa NPHMEHEH TepPMOpesHc-

K 861614 D01 =—=+58 K yyiuramop-

K 687 001 Hol amne Hil
8
7y Puc. 2. CxeMa y3ia HHAMKa-
KT5036 OMH JJISi aBTOMOOHJeR THma

3A3-965, 3A3-966, 3A3-968

top Tuna KMT-4, KoTOpH# yCTaHOBJIEH B MOTOKE TENJOro
BO3/lyXa, BBIXOAsllero H3 otonuteas. Tepmopesnucrop R3
BMecTe ¢ pesucropaMu R1 m R2 o6pasyior neaurenp Ha-
npsixenusi. IToTeHuwas, cCHHMaeMHi#i C Hero, mojaercsi Ha
«CHrHaJbHBI» BXoa 2 kommapatopa DAl. Ha nemnBeptn-
pylouuii BxoJ 3 KoMmnaparopa N0JaHO CTabHJbHOe Hanps-
JKeHHe, COCTaBJslollee IOJOBHHY NHTAIOLIEr0 HaNpsXKeHHs
H CHHMaeMoe CO cpefHeH TOUYKH COeAHHEHHs ABYX cTalH-
aurpooB VDI, VD2, xoropne Takxe cTaGHIM3HPYIOT
HanpsikeHHe Nurtanus xoMmnapatopa DAL. B pexume pos-
XHra U pa3orpeBa OTONHTE/S CONPOTHBJEHHE TEPMOPE3HCTO-
pa R3 Besanko, H Ha HHBePTHPYIOIIEM BXoJie 2 KOMIapaTo-
pa DAl nampsixkenue Goabllle, yeM Ha BXoie 3 BO BcexX
NOJIOXKEeHHsAX ABHXKKa pesucropa R2. B artom cayuae Ha
Buixoge 6 komMmapaTopa NPHCYTCTBYeT HH3KHil NOTEHIHAJI.
Ha Tpansuctope VT1 BHINOJNHEH KJIOYeBOH KacKal, Harpys-
Ko#t ero siBisiercs pese Kl. Koraa tpansucrop VT1 sakpsir,
Ha €ro KOJIJIEKTOpe NPHCYTCTBYeT BLICOKHH noTeHuuas. C je-
auteass R13, R14 ypoBenb Joruyeckoii 1 nmojpaercs Ha BXO-
aet 12 u 4 anementos DD1.1 u DD1.3 cootBercTBenno. Kak
6blI0 OMHCAaHO paHee, MPH 3TOM PabOTAIOT Y3Jbl PO3KHIra
u uHaukanuu. Ilo Mepe pasorpeBa BO3ayXa, BHIXOASILEro
U3 OTOMHTEJNsI, CONPOTHBJIEHHEe TepMope3ucTopa R3 ymeHn-
IIaeTCH, YTO NPHUBOAMT K IMOHHIKEHHIO MOTEHIHaJa, CHHMAae-
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Moro ¢ neautenss Rl, R2, R3 u mocrynaromero na Bxonx 2
komnaparopa DAL. B MoMeHT paBeHcTBa IOTEHLHAJNOB BXO-
JOB 2 H 3 COCTOSIHHE KOMIapaTtopa H3MeHseTcsi. DTOT MO-
MEHT 3aBHCHT, KOHEYHO, OT INOJIOXKEHHsl NIBHXKKa PE3UCTOpa
R2 ycranoBkn TeMmepaTypbi: ueM GJIM:Ke IBHIKOK K BEpX-
HeMy no cxeMe BbiBOAY R2, TeM npu MeHblIeM CONPOTHBJE-
HHH TepMopesncTopa (a 3HAYHT, U 0OpH GoJiee BLICOKOI
TeMIepatype Harperoro Bosayxa) 31o npousoizer. ITpu no-
sBJIEHUH Ha BhixoZe 6 kommapartopa DAl Bhicokoro more-
nuana cpabartbiBaer (yepe3 KawoueBoil Kackan) peae Kl.
OnHoBpeMeHHO ypoBeHb Jioruueckoro 0 NOCTYMaeT Ha BXO-
Abl 12 u 4 snementos DD1.1 u DD1.3 coorBercTBeHHO. DTO
IIpUBEJeT K NpeKpalleHHI0 paboTH y3Jja po3xkura (TpaH-
sucrop VTS ocraeress 3akpbITBHIM) H y3Ja HHAHKALHH (MH-
AHKAaTOpHasi JiaMIla TOpHT HenpepniBuo). Konrtaktel Kl.1,
K1.2 pene pasmbIKawTCsi, 3aKpPHIBIUMIICA 3JEKTPOMATCHHT-
HBIAl KJlallaH NpeKpallaer MOCTyNJeHHe GeH3HHa B OTOIH-
TeJIb, H CIYCTs HEKOTOPOE BPeMs FOpeHHe B OTONHTeJe Ipe-
xpamaercsi. ITponcxonur ocTeiBanHe oTOMUTENS, NPH 3TOM
BO3pacTaeT CONPOTHBJEHHe TepMope3uctopa R3 u coorBer-
CTBEHHO MNOTeHUHasJ Ha Bxoge 2 komnapatopa DAI. Korna
STOT MNOTEHIHAJ IPEBLICHT MOJOBHHY HAaNpPsi’KeHHs] MHTa-
HHsL KOMIapaTopa, NOCJeJHHH H3MEHHT CBOe COCTOSIHHE Ha
NepBOHayaNbHOE, H BHOBb HAauHETCS PEXKHM PO3XKHra H pa-
3orpeBa. 3a CueT MHEPUHOHHOCTH NPOLECCOB Pa3orpeBa H
OCTBIBAHHSI (@ PO3XKHUr OGBLIYHO IPOHUCXOAHT B mepshie 10...
15 ¢ mocsie nopaun TOMIMBA B OTONHTENb) TeMIepaTypsl Ha-
yajna pasorpeBa M Hayaja OCTBIBaHHs, COOTBETCTBYIOLIHE
MOMEHTAaM H3MEHeHHsl COCTOsSIHHS KOMIapaTtopa, pasHATCs
Ha 8..10°C. OnHako cpefHsisi TeMIepaTypa HarpeToro BO3-
AyXa ocTaercsl NPakTHYECKH HenaMeHHOH. Ilpu marpeBanun
BO31yXa 10 HEeBBICOKHX TeMmmepaTyp, Hampumep go 30...
40 °C, yxopauuBaioTcst ha3bl Po3KHra H pPasorpeBa, 3a cyer
yero pacxon GeHsuHa cumxkaercs g0 150..200 r/u mporus
350...400 r/u B pexHMe HeNpepbIBHOrO ropeHHs (wraTHOM).
Koria Heo6X0AHMO BHIKJIIOYHTb OTONHTEJb, TOBOPAYHBAIOT
Pyuky Ha ocH pesunctopa R2 ycranoBkm TtemmepaTyps no
pasMblKaHus BBIKMIO4atTenss SAl, cmapensoro ¢ uum. Ilpm
TaKOM IIOJIOXKEHHH JBHXKKa pe3ucropa R2 moreHumana Ha
Bxole 2 komnapartopa DAl o6ssaTesbHO OKamKeTcss HHXKe
NoTeHIHaJsa Ha BXoJe 3 KoMmapatopa. BenaeactBue storo
komnapatop DAL nepeiizer B cocTosiHHe BBICOKOTO NOTEH-
unana Ha ero Beixoge 6, u pene Kl cpaGoraer, uto 6yger
COOTBETCTBOBATb MpPEKPALIEHHIO TOPEHHS H OCTHIBAHHIO
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Puc. 3. OysrunonaiabHas
cXemMa  3JIEKTPOYCTPONCTB
OTONMTE/IbHOH YCTaHOBKH

OTOTHTENS] He3aBHCHMO OT pexHMa, KOTOPHIK MpeAlIecTBO-
BaJ BHKJI0OueHHw otonurtess. Pese Kl cBoWMHM 3aMKHYB-
[IAMHCST KOHTAKTaMH O6JOKHPYeT KOHTAKThl BBIKJIOYATeJs
SAl.l, n HanpsiKeHHe NHTAHUS NPOAOJIKAET MOCTYNaTb Ha
610K ynpasaenus otonutesnem. Ha puc. 3 npusenena pyHk-
MOHAJbHAS CXeMa 3JEeKTPOYCTPOHCTBA OTONMHTEJNbHON yCTa-
HOBKH, H3 KOTOPOM BHIHO, YTO B PACCMaTPHUBAEMBIl MOMEHT
BPEMeHH OTKJIOUeHa leMb MHTaHUs 3JEeKTPOMArHHTHOIO
KJjafaHa, nojaya OeH3HHAa B OTONHTENb MpEKpalieHa, HO
npojionKaer paGoTaTh BEHTHJATOP, OCYLIECTBJISAA MPOAYB-
Ky OTOMUTEJ]s OT cropeBliux rasos. Ilpn Temmeparype Bo3-
AyXa, BHIXOAAILEro H3 oTomuTess, okono 20 °C komnaparop
DA1 BHOBb H3MEHHT cBoe cocTosiHue, pene Kl BuKJIOuHTCA
¥ CBOMMM HOPMAaJIbHO PA30MKHYTHIMH KOHTaKTaMH pasopBeT
[lelH MHTaHHs1 6J0Ka yupaBJjieHHsi 0 BeHTUaATOpa. Kak BUA-
HO M3 (YHKIHOHAJbHOH CXeMHB! PHC. 3, WITATHBIA TepeKJro-
yateab SA2 HaXOAHTCS MOCTOSTHHO BKJIOYEHHBIM BO BTOpOE
HoJioXKeHHe, ¥ Bce YIpaBJeHHe OTONHTeJieM NPOU3BOAUTCS
TOJbKO ¢ TMoMoulbio nepekmouatens SAl. Oanako HHOrzaa
MOXKET BO3HHKHYTb CHTyallus, KOrja cJjy4aiHO BKJIOYaT
W TyT Ke BblKJI0uaT oTonutenb. Ilpn stoM mpousoiijer no-
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Jaya TONJHBA B KaMepy CrOpaHHsl OTONHTENss H BO3MOXKEH
naxe ero sanyck. Ho mpoayBkH Kamepnl CrOPaHHf IPH Bhi-
KaoueHHH SA1 He mpousoiizier, Tak Kak BO3AYX, BBIXOJs-
KA H3 OTONMHTEJd, ellle He Harpesacs. B Tako#l cHTyanuu
Heo6X0MMO NepeBecTH LITATHHIA NMepekaouaTesnp SA2 B mo-
JIOXKeHHe «1» U CHOBa BKJIIO-

yut, SAL. Ipu 3TOM NHTaHHEe 918
Gyzer moctynath TOJNBKO Ha - 9B

BEHTHJISITOP, M IOCJe MHHYT- ° N _
HOH TPOLYBKH B <«PYYHOM> P
pexuMe BHKJOYaTeab SAl © N © )_Z_X_@_"
MOXKHO BHIKJIOUHTb, a Iepe- /
Kmoyateab SA2 cHoBa mepe- \ ) ;
BeCTH B TNOJOXeHHe  «2».
B Ttensoe BpeMmsi roga pexo- -
MEHAYeTCsl IOCTOSIHHO Tepe- &
BOAMThL TeperJoyarear SA2
B NOJIOXKEeHHe «l», Torja BeH-
THJSATOPOM  MOXHO  Oyzer
[o/b30BaThes AJs1 064yBa Xo-
JIOAHBIM BO3JYXOM J06OBOr0O
CTeKJa WJIH cajoHa. YIpaB- !
JIGHHE H B 3TOM cCJyyae Hpo- |
H3BOAHTCS BBIKJIIOY aTesieM o' 17
SAl, HO peryJaHpOBKa Temme- b14
patypnl peauctropom R2 yxke
He JelicTByer. .
Merann CaMOLeAbHH- Puc. 4. ApMBaOTgpcie:;J;eKTpoucxpo
MH JeTajsMH SBJATCS ap-
MaTypa 3JeKTPOUCKPoBOH cBeyn H pesuctop R22. B yerpoii-
CTBE MOXKHO HCNOJIb30BaTh JIOOYI0 aBTOMOOHJBLHYIO HJIH
MOTOLHKJIETHYIO CBeyy 3aXKHraHHs, OJHAKO NpelloyYyTeHHe
cJelyeT OTAATb CBeyaM C JJIHHHBIM TEINJIOBBIM KOHYCOM.
Ilopa6oTKa camoii cBeuH CBOAMTCS K H3BJEUEHHIO KepaMH-
YeCKOI'0 CTEePKHS CBeYH C IEHTPaJbHBIM 3JIEKTPOAOM H3 ee
IITaTHOH apMaTtypol (pe3b60oBOH 4YacTH ¢ GOKOBBIM 3SJeK-
TPoAOM). IlJs 3TOro NpH MOMOLIM HOXKOBKH aKKYPaTHO pac-
NHUJIHBAOT METAJJIHYeCKyl0 apMaTypy BIOJb OCH CBEUH 1O
KepaMHKH B JBYX JAHaMeTpPaJbHO NPOTHBONOJOXKHBIX Mec-
Tax, Pa3sHHMAIOT apMaTypy H M3BJEKalOT KepaMHUECKYIO
YacTh CBeYH C LEHTPAJbHHIM 3JIEKTPOLOM. 3ateM Heo6xo-
JIMMO HM3TOTOBHTb HOBYIO apMmarypy, 4epTeX KOTOPOH MpH-
BefleH Ha pHC. 4. MatepHasm MOXHO NPHMEHHTbL JIOOOH:
CTajb, AOPAJIOMHHHH, JaTtyHb. IIpomosbHble mash 06kKH
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HOBOH apMaTypHl IeJalOT TakKe HOXKOBKOMH, IPHYEM 3ayCeH-
Ibl C BHYTPEHHEH CTOPOHBI YJaJsATb He CJelyeT, TaK Kak
OHH YJY4YLIAaIOT MCKPOOOpa3oBaHHE MeXAY LEeHTPaJbHBIM
3JIEKTPOJIOM KePaMHUYeCKOH BCTaBKH W BHYTPEHHEH IOBepX-
HOCTBIO apMarTyphl.

Pesucrop R22 HamarpiBalOT Ha KOpIyce pe3HcTOpa TH-
na BC-1 HuxpoMoBbiM 1npoBoaoM auamerpom 0,4..0,4 mwm.
Tpansuctop VTS (uepe3 caloAsiHYyIO NPOKJAAAKY), PE3HCTOP
R22 Ha HM30/MpPOBaHHBIX CTOMKaxX M KaTylIKa 3a:KUTaHHUS
T1 pasmelieHnl Ha clenHaJbHOH INJACTHHE H3 AIOPAJIIOMH-
HHUsl BosJjie otonurtess. MaroraBiauBaeTcssi oHa MO MeCTy, H
yeprex ee 3lech He nmpuBoiuTcs. OcranpHas yacTb 6J0Ka
ynpaBJeHHsl pasMellleHa Ha IeyaTHOH IJjlaTe pas3MepoM
85X 60 MM, uepTex KOTOPOIi IpHUBEJEH Ha PHUC. 5.

ABTOp HMCIOJNIB30BAN CJeAyIONIHe PaLHONeTasH: Pe3HCTO-
put MJIT-0,25 (R20—MJIT-1), konznercatopsl thmos K52-1,
KM-5, nepemennsniii pesuctop tuna CI13-30. BosamoxHa 3a-
MeHa MHKpocxeMbl DAl JpyruM onepamHOHHBIM YCHJIHTE-
JieM, YAOBJIETBOPHUTENBbHO paboTalOIHM IPH HaNpsKeHHH
nutaHuss =5 B u umenomuM Ko3QGhHUHEHT YCHUJEHHS TpH
9TOM He MeHee HEeCKOJbKHX Thicsiy, HanpuMmep K140Y]L6,
K140¥8, K284YI1 u np. B xauecrtBe pene Kl moxHO
npumenuts, PIC-9 ¢ macnoprom PC4.524.202, a Takxe H
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) Puc. 5. Ilevarnas niata 6J0Ka ynpaBaeHHs:
a — BHA CO CTOPOHBI NMEYaTHBIX NMPOBOJHHUKOB; 6 — BHA cO CTOPOHBI YCTAHOBKH Je-

Tane#

ApyrHe THIB peJie, HMelollHe OGMOTKY C CONpPOTHBJIEHHEM
80...200 Om u HanpsikeHne cpabaTeiBanusi He Gosee 10 B.
KouraktHas rpymna pese noskHa OHTL paccuutad ma
KoMMyTanuio toka 3..4 A. He caeayer npumeHsTb KOHAeH-
catopn THna K50-6, kak uMeollHe HHM3KHe HAalIEeXKHOCTb H
MOpPO30CTOAKOCTb. KaTylky 3asKHUranus MOXKHO HCIOJIb3O-
BaTb JIIO6YI0 aBTOMOGHIILHYIO HJIH MOTOLHKJeTHYIO: B1, B7,
Bb115, B300 u np.

IIpaBunbHO coGpaHHOE YCTPOHCTBO B Ha/MaXKHBAaHHH He
Hyxpaercsi. OIHAKO cjeayeT y4ecTb, YTO CONPOTHBJEHHS
pesuctopos R1, R2, R3 BsanmocBsizaub. IlosTomy eciu
TipHMeHsieTCsi TepMope3uctop R3 ¢ apyrum comporuBnenu-
€M, TO HeOOXOLHMO H3MEHHTb H CONPOTHBJIEHHE PE3HCTOPOB
Rl u R2. [lns 3toro cjeiyeT ompenenuTh CONPOTHBJEHUS
Tepmopesucropa np# 20 °C u-npu 100 °C no rpaduxawm, ta6-
JIHLLaM HJIM 3KCIeDHMEHTA/IbHO, a 3aTeM pPacCYHTaTh 3Ha-
uenus R1 u R2 no dpopmyaam

’ ”
Rl = R3 —;—R3 ,
R2 = R3’ — R,
rae R3’" u R3” — comporusienus TtepMmopesucropa npH
20°C u 100° C cooTBeTCTBEHHO.
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[Teyatnas naata mo puc. 5 KpemuTcs BepTHKAJbHO Ha
CNIENMA/IbHOM KpOHIUTefiHe, YepTeX Pa3BePTKH KOTOPOro
npuseleH Ha puc. 6. Ha aToM ke KpoHiuTeiiHe B HMKHeM
OTBEPCTHH KpENHUTCs IUTaTHBHI Nepekaiouatenr SA2 ocbio
BHH3, a B IlepeJlHeM OTBEPCTHH — pesucTop R2 ycraHoBkH
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Puc. 6. Kponmreiin (passeprka)

Temnepatyphl (puc. 7). I'alikoil KpemJieHHs 3TOro pe3HCTO-
pa KpOHLITEHH KPeHmHTCS NOA NPHOGOPHBIM HIMTKOM aBTOMO-
OHJI B OTBEPCTHH AJA WITaTHOro nepekyawogartens SA2. Tep-
MODE3HCTOP  KPeHHTCH K CHelHaJbHOMY  JepIKaTelio
(puc. 8), KoTopH# pacnosaraercsi B IIOTOKE BO3JyXa, BBIXO-
JISINEro M3 OTONMTENs, MeXJy HalpaBJsOlUM NJacTMmac-
COBBIM pacTpy6oM u KoprmycoMm aBToMoOuas. epxartean
3aKpenJieH BUHTAMH KpelJeHHsi pactpyba, NpuueM OJHH H3
BHIBOJIOB TEPMOPE3HCTOPAa HEOOXOAUMO COEJHHHTb C BHH-
TOM KpeIlJieHHs1 pacTpy0a.- DJIeKTPOHCKPOBasi CBeua, BCTaB-
JIEHHasi B HOBYIO apMarTypy, pasMelllaeTcsi B OTBEPCTHH AJs
npexHell CBeyd HaKaJMBaHHA € HCMOJL30BaHHEM MeIHOM
NpPOKJaAKH. 3aKpenssieTcsi cBeya railkoil OT NpexHeil cBe-
yi. BBICOKOBOJNBTHBIH BBIBOJ CBEYHM COEAMHSIETCS OTPE3KOM
BBHICOKOBOJIbTHOTO INIPOBOJA € COOTBETCTBYIOLIHM BBLIBOJOM
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KaTYUIKH 3a)KHrauusi. B KauecTBe NMPOBOAHHKA, COENHHSIO-
mero Tpausucrop VTS ¢ 6J0KOM yIpaBJIeHHs, MOXKHO HC-
[0JIb30BATh CYLIECTBYIOIUHA NPOBOJ, HAYUIHH OT MHKpoIe-
pekJiouaTess K HHAHKATOPHOMH JaMIle.

B 3aksouenne 1Ba 3aMeyaHHs:

1. Ecan npu ycTaHOBKe PydyKH Ha ocH pesucropa R2
B KpallHee IpaBoe I0JIOXKEHHE He NPOHCXOAMT INepekJioue-
HUsI OTONHTENs] B PEXHM OCThIBaHHs GoJjee ueM uepe3 15..
25 MHH TOCJIe BKJIIOUEHHs, TO 3TO 3HAUHUT, UTO OTOMHUTE]b
HE MOXeT Pa3BUTb B JAHHBIX YCJOBHSIX Ty MaKCUMaJbHYIO
TeMIeparypy, u4to Oblja 3ajoKeHa NPH pacueTe BeJHUHH
R1 u R2. B 3tOM cayuae Hafo HECKOJIbKO TOBEPHYTb PYUKY
pesucropa R2 o6paTHO A0 MOMEHTa NpEKPalleHHs MHTaHHUS
HHAWKATOPHOH JaMIBl. DTO NOJOXKeHHe U 6yIeT COOTBETCT-
BOBAaTh MaKCHMaJbHOH TeMIepaType HarpeBaeMoro OTOIH-
TEJIEM BO3]yXa B JaHHBIX YCJOBUSIX.

2. Tak kak nmpenJjaraeMoe yCTPOHCTBO HCIOJb3yeT MHO-
FOKPATHO TOBTODSIOMIMICS 3alyCK OTOMHUTeJNs, JJs rapaH-
THH 3TOro HeoOXONHMO Ilepe] HayaJoM XOJOJHOTO CEe30Ha
yAeNUTh BHUMaHHME HaAeXKHOCTH paboThl yCTPOHCTB OTOMH-
TEJbHOH YCTaHOBKH (peryssiTopy pacxona OeH3WHa, 3JIeK-
TPOMarHHTHOMY KJlanaHy, 6€H30HacoCy), a Tak¥Xe CHHMaTh
Harap ¢ apMaTtyphl M ¢ LEHTPaJbHOTO 3JEKTPOAa 3JIEKTPO-
HCKPOBOH CBeuH.

Jiuteparypa

1. Hecrepenko B. K. HHrerpanpHbie onepalHOHHEIE YCHJHTeJIH.— M. :
dueprouspar, 1982,

2. CrpaBOYHHK 1O TOJYNPOBOJHHKOBHIM AHOJAM, THAH3HCTOPAM H HHTe-
rpanbubiM cxemam [ ITox pex. H. H. T'opionosa.— M. : Dneprus, 1976.

3. Hnrerpanpueie cxeMbl: CrpaBounuk / ITox pea. B. B. TapaGpuna.—
M. : Panno u cBsa3p, 1983.

4, SIxywes B. A., Kocuxkos A. M. daekTpoHHBlE ycTpoiicTBa AJsi aBTO-
Mo6uas H Morouukaa.— M. : JOCAA®, 1977.

DNEKTPOHHLIA ABTOCTOPOXK

M. Bauunos

IIpennaraeMblii aBTOCTOPOX (MPOTHBOYTOHHOE YCTPOHCTBO) npenHa-
3HayeH A/ YCTAaHOBKH Ha aBTOMOOMJIAX C MHHYCOM akKKyMyJsTopa
Ha «Macce» H HMEIOUIHX peJle BKJ/IOYCHHS 3BYKOBEIX CHTHAJIOE M (ap.
ABTOCTOPOX NOJKJIOUAIOT K KOHTAKTaM KHOTOYHBIX BHIKJIOYaTeJel JaMil
OCBEILleHHsT CaJlOHa, a TaKKe KHONOUHBIX BBIKJIOUATEJEH, YCTAHOBJEHHBIX
Noji KamoToM WJH 8 GaraxHuke, [Ipn BCAKOH NONBITKE OTKPBITHSA OGO
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H3 JABepedl aBTOMOGHJIA, a Tak¥XKe KalOTa HJH KDHIUKH Gara’KHWKa aBTo-
CTOPOXK BKJIIOYaeT 3BYKOBOH CHTHaJ H (apbl. )

TTpenycmorpena safepxKa BpeMeHH BKJIOUEHHs 3BYKOBOTO CHIHAdJa,
JieliCTBYIOIIasT TOJBKO HA JBEpPb BOAUTENS. 3aflepKKa I03BOJsET BOJHTE-
JIO BOHTH B CaJIOH aBTOMOGHJIS H BBIKJIIOUHTH aBTOCTOPOXK. [lJisi BKJiO-
YEHHs] aBTOCTOPOXKAa [OCTATOYHO OTKPHITh ABEPb BOAUTES H HaxXKaTh
cnennalbHyl0 KHONKY. [locsle 3akphiTHS ABEepH aBTOCTOPOXK aBTOMATH-
UeCKH NepPEeKJIOYHTCS B PEXHM oOXpaHbl. Takoi MeTON BKJIOYEHHs, He-
COMHEHHO, yJ00Hee 3a/lepKKH BPEMEHH MPH BHIXOJE, TAK KAaK BOJIHTEJIO
He HaJO TOPONHTECS BHIATH U3 aBTOMOOHJA IIOC/]e BKJIOUEHHS NMPOTHBO-
YFOHHOTO yCTpOHCTBA.

ABTOCTOPOXK yNpaBJIseTCS] AHCTAHLIHOHHLIM MePEKJI0YaTeeM (moast-
PH30BAaHHEIM peJsie), IJIsI €ro BKJIOYEHHS] He HYXKeH MOTaHHOH TymO6Jep.
Jlocratouno ycTaHOBHTb B Ca/oHe pasbeM, OTBETHAas 4HacThb KOTOpPOro
C COOTBETCTBYIOLIEH «HAaYMHKOH» GyJeT XpaHUTbCA Y BOAHTess. B canoue
aBTOMOGHIA TaKXKe YCTaHABJHMBAETCS CBETOAMOJ, MHTAIOIIH NPH BKJIIOYE-
HHH YCTPOHCTBA M CBHETENbCTBYIOUHA O TOM, YTO aBTOMOGH/Ib HAXOLH-
TCsS NOJ OXpaHOH. ;

ABTocTOpOXK paGoTaer caeayomuM 06pasom.

ITocne oTKpHITHS ABepH BOmHMTeNs uepe3 7..8 ¢ BKJIOYA-
€TCsl 3BYKOBOH CHTHaJ, a Takke OJMXHHH HIH [JadbHUI
(mo xenanuio Biagensia) cser dap. B Teyenue 13..15 ¢
CHFHAJl 3BYUHT HENPEePLIBHO, [I0C/I€ YEro NepeXOAHuT Ha Ipe-
PHIBHCTBEIH pexuM. Paphl paGoTalOT CHHXPOHHO C CHIHAJIOM.
Ilpu nonbiTke OTKpBITHS MO60# APYroi JBEPH, KarnoTta HJH
KPBIIUKH GaraxKHHKa CHIHaJ BKJIOYAeTCS HeMeNJIeHHO |
3BYYHT HenpephiBHO B TeueHue 20...22 ¢, mocje yero Hayu-
HaeT 3ByYaTb IIPEPHIBHCTO.

B ycrpoiicTBe MCK/IIOUEHA BO3MOMKHOCTb JIOXKHOIO cpa-
GaThiBaHHs cpasy IOCJHe BKJIOYEHHS: IPH HEHCIIPaBHOCTH
(samblkaHHH Ha «Maccy») M0OGOr0 H3 BHIKJIIOYATeNEH 3BYy-
KOBOM CHTHa/l IIPH HaXaTHH KHONKH BKJIOUGHHS He 3a-
3BYUHT.

Texnuueckass xapakTepHcTHKA

Hampsxenue mnuramus, B . . . . , , 10..15

Tun Bekmouatemred . . . . . , ., . 3aMmbKawomas KHOIKa,
OIHH H3 BBIBOLOB KOTO-
POH COeHHEH C «Maccoii»

Kommuecrso sbikmouatenes . . . ., , He orpanuueno

XapakTep cHrHana TpeBord . . , , , . HenmpepmBHHi, a saTem
NPepHIBUCTHHA  3BYKOBOM
CHTHaJl H CHHXDOHHO C
HHM cBeT dap

Bpems cpabareiBanus, c:

OpH OTKPHIBAHHH JBEDPH BOIMTEJS 7.8

NPH OTKPbIBAaHHH OCTAJbHBIX JBepel Hemepnento
BpeMsl HeNMpepEIBHOrO 3ByYaHMsI CHTHAjA, C:

NPH OTKPHIBAHHH ABEPH BOMHTENA . . . , . 13..15

NPH OTKPBIBAHMHM OCTAaJIbHBIX JABEpel , . , . 20..22
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BpeMs 3aepXXKH Ha BBIXOH NPH BKJIOYEHHH He orpanuueno
B03MOKHOCTb JIOXKHBIX cpabaThiBaHuii mocye

BRMIOUEHHST . . . .« « « « « o o o o o« OrcyrerByer
Tok, norpebiseMblii B pexHMe OXpaHH], MA:

6€3 CBETOMHMOMA .+ . « + + & o « o o ® 5

€0 CBETOMHOMOM . . .« & + « « + « o & 10
TemnepaTypa OKpyxalomlero Bo3ayxa, °C —45... 470

IpunnunuansHas cxema ycTpolcTBa HpeicCTaBJeHa Ha
puc. 1. MiMeercs mecTb OCHOBHBIX (PYHKIIMOHAJbHBIX Y3JIOB:
crabuausaTop Hanpsikednus nutauus (VT2), sapawomui
reneparop (DDI1.1, DD1.2), Tpurrepn Trl (DD2.1, DD3.1),
Tr2 (DD3.3, DD3.4), Tr3 (DD5.2, DD5.3) u cueTuuk HM-
nyascos (DD4).

B oTkJi04eHHOM cocTOstHHH KoHJeHcaTophl Cl u C6 (ue-
pes VD2) mpucoeiHHeHH K BBIBOAY <«—+» aKKyMyJasaTopa.
Tpausuctop VT4, ynpaBasioluii BKJIIOUEHHEM DeJie CHIHA-
JIOB, OTKJIOYeH oT ero o6mork# KoHTaktamH Kl1.2. Ecau
OTKPHITH JIIOGYI0 IBEPb, OTPHIATENbHBE OOKJIANKH 3JIEKTPO-
autnueckux kougercatopos Cl m C6 oxasbiBalOTCA MNOA-
KJIOUYEHHHIMH K «Macce» aBTOMOOHJAS M NPOHCXONMT 3apsif
HX JI0 HANpPSIXKEeHUs] aKKyMYJsiTopa.

BxkJioueHHe H TOCJefyloliee OTKIOUeHHe OCYLIECTBISIOT
nyTeM NMOAaud Ha OOMOTKH AMCTAaHIHOHHOTO IEpeKJjioyare-
as Kl manpskeHus: pas3iHuyHOil TNOJNSPHOCTH. BxioueHue
yI06HO NPOU3BOAHTbL CABOEHHOH KHomkod SBI1, Hampumep
tana KMJI-2-1 (puc. 2). KHONKY MOXHO YCTaHOBHTh B JIO-
6oM ya0GHOM MecTe caJjiOHa, IIOCKOJbKY OTKJIOYHTDH €10 aB-
TOCTOPOXK HEBO3MOIKHO.

Ipu naxaruu kuonkn SB1 komraktel 1K1 m 2K1 pu-
crannuonHoro nepekiatouarens Kl mepe6pachiBaiores, B pe-
syJabTaTe KOJuIeKTOp Tpamsuctopa VT4 okasbiBaercs mox-
KJIOUEHHBIM K OOMOTKE peJie CHTHAaJO0B, a Ha YCTPOHCTBO
nojaeTcs NMUTamoLlee HanpsakeHue. Hauwmnaer paboraTh 3a-
ZaloLuii TeHepaTop, O UeM CBHIETE/JIbCTBYeT MHIAIOUHH B
casnoue cseroauox VD1 (em. puc. 2). Tpurrepn Trl, Tr2,
Tr3 u cuetunk wuMnyJabcoB DD4 npu nomMoumH Uenoyku
C3R5 ycTaHaBaHBaOTCs B HCXOAHOe cocTosinMe. Bousbuias
MOCTOSTHHASL BPEMEHHU 3TOH LeNouKH HeoOXoAHUMa Jis rapaH-
THPOBAHHOH YCTAHOBKH TPUITEPOB B HCXOJLHOE COCTOSIHHE H
ACKJIOUEHHST BO3MOXKHOCTH JIOXKHOro cpabaTbiBaHus. Ha-
npsuxenne Ha Kongencaropax Cl u C6 Temepn ompenensier-
csl COOTHOLIEHHeM HOMHMHaJoB pesucropoB R3, R4 m RI3,
R15 COOTBETCTBEHHO, a TaKXKe TNaJleHHeM HaNpsKeHAd Ha
mrofax VD! u VD6, mockosbKy BXOJHOE CONPOTHBJICHHE
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2| Pene gap —  AneMMa 86 XTI
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4 | Pene cuswanod ‘——— Knemma 3

51 féepu unp. K BOIKIIOYAIMENIM -l <
6 | Oomomka pene(I) A )

7 | 06momka pene () g <K&
8 6w

9| f6eps ﬁaﬁumem K BbIKN04AMENKD —--<<
0 KHOnKQ -

Puc. 2. Cxema NMOAK/MIOUEHHSI BHEMIHHX YCTPOHCTB.
HoMmepa ksaemM — nia aBTOMOGHJ et BA3

MHKpPOCXeMBl BesnHKO. HoMHHasbl pesuctopoB Moao6paHbl
TakUM 00pa3oM, yToObl HaNpsiXKeHHs] Ha BXOAAaX MHKPOCXeM
IIPH 3TOM COOTBETCTBOBAJIH HAMpPSsIXKEHHUIO JOrHYecko# 1.

- ITocne BbIXOA@ M3 aBTOMOGHJISI H 3aKPHITHS ABEPH KOH-
aencatopnl Cl m C6 paspsikaloTcsi uepe3 pesuctophl R4
u R15 no Hanpsixkenus Joruueckoro 0 3a BHUETOM NajeHHS
nanpsixkenusst Ha guonax VD1, VD6. C storo MoMmeHTa 4B-
TOCTOPOX roToB K pabore. Ha Brixome tpurrepa Trl (BuI-
Box 8 anementa DD2.1) mpucyrctsyer soruyeckuin 0, Ha
Boixode tpurrepa Tr3 (BeBox 2 ssnementa DD5.2) — soru-
yeckass 1. Curnan c vacroroii 1 I'u TakToBOro remeparopa
IPOXOAMT TOJBLKO Ha cBetojuod. Tpausucrops VT4, VT5,
NOJAKJIIOUEHHble K 06MOTKAaM peJie CHFHAaJoB U peJie dap, 3a-
KpbiTl. OGMOTKH 3THX pesie obecToueHH. B TakoM mexyp-
HOM peXHMe aBTOCTOPOXK MOXKeT HAXOAHThCS HeorpaHHuyeH-
HO Jo0Jro. B cajoHe aBTOMOOGHJ/ISI MOCTOSIHHO MHraeT CBe-
TOJTHOA.

PaccmoTpum paGoty ycTpoiicTBa mocjie OTKPBITHSL 3JI0-
YMBILIJIEHHUKOM ABepH Boautensi. Bxox tpurrepa Trl (Bui-
Box 9 anementa DD2.1) yepe3 paspsikeHHBII KOHIEGHCATOP
Cl u pnmox VDI moxkaiouaercst K «Macce» aBTOMOOGHJISA.
Tpurrep Trl npu 3ToM HepexONHT B €IHHHYHOE COCTOSIHHE.
Curran c¢ BBIXOJa 3alalOLIEro reHepaTopa 4epes 3JeMeHT
DD1.3 nocrynaer Ha cyeryuk umnyascoB DD4. C nocrymne-
HHEM BOCbMOrO HMIYJbCa, YTO SKBHBAJIEHTHO BhIAEDIKKE
7..8 ¢, Ha BbBoJe 6 cueTUMKAa IIOSAIBHTCA Joruueckas 1 H
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tpurrep Tr2 TakKe YCTaHOBHTCS B €IHHHYHOE COCTOSIHHE.
Ilpu sTom na BmBosme 12 snementa DD2.5 Gyner mpucyrer-
BoBaTh Jioruyeckas 1, a Ha BeiBozme 10 ssementa DD2.4 no-
SIBATCSl CHTHAJ TAKTOBOH YacToThl. Tpausucropm VT3, VT4
1 VTS5 orkpolorcss. Papel U 3BYKOBOH CHrHajl aBTOMOGHJIS
6ynyt paboTaThb B IIOCTOSSHHOM pexuMme. Takas cuTyanus
COXpaHsieTCs 10 NMPHXOAa ABaALATb YETBEPTOrO TAKTOBOIO
HMIyJibCa, T. €. A0 NOSIBJIEHHs Ha BhIBoAe 12 cyeTuHka Jo-
ruyeckod 1, korna tpurrep Tr3 mepeiiger B HysJeBoe CoCTOSsI-
nue. Ha BeBoge 12 anementa DD2.5 nosBHTCS JIOrHYECKH
0, v na 6a3sy Tpansucropa VT3 craHer moctynaTth TakToBas
yacToTa. 3BYKOBOH CHrHaJ H (apbl aBTOMOGHJSA TepeifyT
Ha pa6oTy B NpephIBUCTOM pexume. Takum o6pasoM, BpeMs
paGoThl B MOCTOSHHOM peXHMe cocTaBuT 24—8=16 mepuo-
JI0B TAKTOBBIX HMIIYJIbCOB, YTO COOTBETCTBYET HHTEpBasy
BpeMeHH npumepso 13...15 c.

Ecnu oTkpeITH M106YI0 APYryio ABepb aBTOMOGHJS, Ka-
NOT HJIH KPBIKY GaraxHHKa, NMPOH30HAET CJEAyIOllee: Ha
Bxoanl TpurrepoB Trl u Tr2 uepe3 paspsKeHHBII KOHIEH-
catop C6, auonst VD1, VD2 u VD6 noctynut sornueckuii 0
(«macca»), H TpHrrepnl NepefiyT B €IMHHUHOE COCTOSIHHE.
Tak kax na BmBoge 12 snementa DD2.5 cpasy xe mosiBut-
csi Joruyeckas 1, dapel B 3ByKOBO# CHTHAJ 3apaboTaloOT No-
CTOSIHHO, a Ha BXox cyetydka DD4 6ymer moctymath cu-
THaJl TaKTOBOH 4acToThl. C NPHUXOJAOM JABaAlaTh 4ETBEPTO-
ro umnygasca tpurrep Trd nepefizer B HyjeBoe COCTOSIHHe,
H Ha BhiBoJe 12 anementa DD2.5 nosisutcs soruueckuit 0.
3BYKOBOM CHTHAN H (apel NepefiyT B NPEPHIBHCTHIH PeKUM
paGotel. Takum 06pas3oM, BpeMst paGOThl B [IOCTOSTHHOM pe-
Xxume coctasJser 20...22 c.

OtknroueHne aBTOCTOPOXKA YAO0OHEe BCEro MPOH3BOLHTH
NpH NOMOLIH pa3beMa C BCTaBJISEMOH OTBETHOH YacThlo,
Hanpumep, kak Ha puc. 2. Poserka XT1 ycranasiuBaercs
B CaJIOHe, a OTBETHAas 4yacTb (BHJKA) XPaHHUTCS Yy BOAHTE-
Jsi. Pazbem Moxer 6bITh JIIOGOr0 THNA C YHCIOM KOHTAKTOB
He MeHee YeTblpeX, HalpUMep MNSATHKOHTAKTHBIH pasbew,
HCIOJIb3yeMbiil B GBITOBOM pajHoammaparype. -

Caenyer samernTb, yTO BO H36eXKaHHe KODOTKOIO 3a-
MbIKaHUsl B pagbeMe «-+>» NMHTAHHS K HEMY CJelyeT MOABO-
AMTb yepe3 OrpaHHYHMBAIOLIMA pesucTOp (Ha cxeme — R18).
Hlast OTK/IIOueHHA ABTOCTOPOXA JOCTATOYHO HA KOPOTKOE
BpeMsl BCTaBUTb BHJKY pa3beMa B €ro PO3ETKY.

Ecau Baanenbna aBTOMOOHJIS 10 KakOH-THGO NpHYH-
HE He YCTpaHBaeT JJIHMTEJNbHOCTb MOCTOSIHHOIO 3BYYaHHS
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CHrHaJjla, ee MOMKHO CKOPPEKTHpOBaTh. L/t 3TOro cueTyuk
DD4 cnenyer BKJIIOUHTH TaK, Kak IOKasaHo Ha puc. 3. [Ipu
3TOM ecJid BHIBOAH 8, 9 aneMenta DDbL.1 coelMHHUTD ¢ BLIBO-
JoM 11 cuerunka DD4, 3BykoBo#i curnan Gymer paboraTs
TOCTOAHHO 8 MEPHOJOB YACTOTHl TAKTOBBIX HMIYJbCOB, T. €.
7..8 c¢. Ecan ke BuiBoAbl 8, 9 ssementa DDb5.1 coeauHUTH

ol ¢ BbBOAOM 12 cuyeryuka, TO

BpeMsi IOCTOSIHHOTO 3BY4aHHs

K 61610 DDI =i cT2 cocraBur 24 mepruona uam 20...
a 7@ P £ c. Jlauuble 3HaYeHHsI COOTBET-

7l 18 CTBYIOT OTKPBITO!l [BEpPH BOJUTE-

asi. IIpu OTKpBHIBAaHHH OCTaJIbHBIX
JBepedl BpeMsi 3BYUaHHUs YBeJIH-

KL3R6=—2 1 o
4 éﬁzé_/z_ YHTCS Ha 8 IePHOJOB TAKTOBOH
‘ lap 4acTOThl H Oy/JeT COCTaBJAATb CO-

0042 orpercrenno 16 u 32 nepmona
uan 13..15 ¢ u 28...30 c.

KopoTko mnosicHHM HasHauye-
- HHE  HEKOTODHIX  3JIeMEHTOB
ycrpoiictBa. Quoaer VD1 u VD6 Heo6xoaumbl ajis npeaot-
BpallleHUs TNPOHUKHOBEHHS HANDSKEHHUs IHTAIOEeH CeTH
aBToMOOH/Is Ha BxoAabl Mukpocxem DD2 u DD3.

3amutable guoabl VD5 u VD10 noakaoueHsl nap anienb-
HO O6MOTKaM peJie CHrHaJoB M peste ¢dap COOTBETCTBEHHO.
Huon VD9 mnpenorspalnaer NPOHHKHOBEHHE HANPSKCHHS
NHTapILeH CeTH Ha KoJJekTop TpaHsucropa VTH.

Huox VD2 uckmouaer cpabaTthiBanue Tpurrepa Tr2 npu
OTKPHIBAHHH JBEPH BOAHTEJS.

Kax npaBusio, coOpaHHOE U3 HCIPABHBIX 3JEMEHTOB
ycTpolicTBO HauHHaeT paborath cpasdy. Hacrpofika cBoaut-.
csi B OCHOBHOM K I0JA060pYy HOMHHaJOB pe3uctopoB R2 u R8.
Howmunan pesucropa R2 nosmker oGecrieunBaTth 4acToTy 3a-
Jlalollero reHepaTopa uyTh MeHblie uau pasHoi 1 I'm. Ho-
MHHaJ pe3uctopa R8 poskeH GbITh TakHM, YTOOHI TOK CTa-
6uan3alnuu cTabUANTPOHA cocTaBisaa 5..6 MA (maA ucKaIo-
YeHHs] BEPOSTHOCTH BHIXOJA CTAOHJMTPOHA H3 peXHUMa CTa-
6uansanun). HanpskeHne HUTAHHSA NPH 3TOM MPUHUMAETCS
pasHbM 12 B. ‘

KoHcTpykuusi aBToCTOpPOXKA. YCTPOACTBO pasMeleHo Ha
naare U3 ABYXCTOPOHHErO (OJIbIHPOBAHHOTO CTEKJIOTEKCTO-
auta pasmepom 94X 66 mm. MoHTaxHas cxema IpeaCTaB-
JeHa Ha puc. 4. Ha nuare umeroTcs nepeéxo/Hbie 0TBepCTHS,
o6o3HaueHHbIe KPYXXKOM. B HHUX Npu MoHTaxe He06X0IHMO
BIAsiTh MepeMbluky. [uamerp orBepctuil mox pesucrop RIS,

Puc. 3. Cxema BKJIOYEHHS
cyetunka DD4
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KaToX crabunutpona VD4, muomm VD5, VD9 — 1,5 mm.
HduameTp oTBepcTHil MOJ KOHTAaKTHI 1, 10, 3, 8, 5, 6 pene
PIIC32b — 1,8 mM. [uameTp ocTanbHHIX OTBEPCTHH —
1 Mm.

Ins yno6erBa 3KCHAyaTalHM KeaaTesbHO YCTaHOBHTh
pasveM. [las STHX uesell BIOJHE NOAXOMMT ABYXPSAHHII
16-konTakTHHII pasbem PJIMU-2. Mecto aas ero yCTaHOB-
KM mpenycMoTpeHo Ha nJaare. CoeaMHeHHe 53JeMEHTOB ¢
pasbeMoM H koHTakTaMH pese PIIC32B npoussozntcs
MOHTaXHbIM nposogoM MIIIB ceyenuem 0,14 mMm2 [as
STOro BO3JIE BBIBOJOB COOTBETCTBYIOLUIHX 3JIEMEHTOB MpO-
CBepJ/IeHbl otBepcTHs. [lpu ucnoab3oBanun paswema PJIMU
CH/IbHOTOYHBIE LeNnH («-+>» NHTaHHs, OOLIME, peJsie cHrha-
JI0B, pesie ¢ap) KenaTeNbHO 3aNapaJeqHTb, T. €. HCHOJb-
30BaTh MO NBa KOHTAKTa pasbeMa Ha OAHY uUenb. TpaHswuc-
Top VT4 cneayer ycranoBuTh Ha paguaTop nJaoumanbio 2.
3 cm% Tak Kak aBTOCTOPOX 6yjer 3KCIIJIyaTHPOBATLCA B
YCJIOBHSIX TOBBILIEHHOH BHOpALMH, MOHTAX HeTaJeil cieny-
€T TPOH3BOAMTL TINATENbHO, HAJEXKHO 3aKpemasis HX Ha
nyare. ITocae c6opku niata MOKPHBAeTCs BJAArO3aIlHTHBIM
JIAKOM.

O samene panuosnemenToB. Bce BO3MOXKHbE
BADHAHTEl 3aMEHBI TOJYNPOBOAHHKOBHIX NPHGOPOB NpHBe-
AeHbl B Ta6u1. 1. ABTOp NpHMEHsJI 3JIeKTPOJHTHIECKHE KOH-
Aencaropsl tHna Kb53-4. He caenyer npumensth KoHueHca-
Topbl THna K50-6, o6nanaoimne Hu3KOI MOPO030YyCTOHYH-
BocThio (—10°C). B kauectse Konmencatopa C2 xesnaTesin-
HO HCNOJIb30BaTh KOHAeHcaTop Tuna K73I1-3, o6aanaomuii
BBICOKOH TepPMOCTaGHIBbHOCTBIO. Pe3HcTOpH MOryT 6hiTh J110-
OLIX THHOB.

Tabauya 1
dneMeHT , BoamoxHasn 3amMeHa
VTI KT361, KT208, KT209, KT502 (c m065iMu HHJEKCaMH)
VT2 . KT503 T, I; KT815 B, T
VT3 KT315, KT312, KT503 (c mo6bimu HHJEKCaMH)
VT4 KT815I'; KT817 B, I'
VT5 KT816T; KT814B, T; KT830B, I
Huoxs KI522A, KI15226

(kpome VD5,
VD9)

VD5, VD9 KI208A, KI209A
Cra6umutpon  [1814A, 1818B, KC168A
VD4

CBeTONHOL AJI102A, AJI307A, AJI310A
VD1
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Ilpumeuanune cocraBuress. 3ajepxka BpemeHHn cpaba-
THIBAHUS ABEPH BOJHUTEJNs JOCTaTOUHA JJIs TOro, 4TOObl 3a-
TeM OTKDPHITh KaloT aBTOMOOHJs H, HeCMOTPs Ha cpabaThl-
BaeMbli NPH 3TOM 3BYKOBOH CHI'HaJ, OLICTPO OTKJIOUHTH
€ro WJIH CHATb KJeMMy ¢ akkymyasitopa. Ilocae atoro as-
ToMOOM/Ib ©e33allUTeH Nepel 3JOYMBILIJIEHHHKOM M MOXKET
6bITh pa3syKOMILJIEKTOBAaH MO MeHblledl mepe. Kpome Toro,
HCIIOb30BaHNE aBTOCTOPOXKA CO IUTATHOH 3BYKOBOH CHrHa-
JM3aluedl HCKJII0YaeT NMPHMEHEHHe OTKJIOYaTess <Macchi».
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Puc. 4. MonraxHasi cxeMa NIJaThl NPOTHBOYTOHHOrO YCTpOHCTBA:

a— BHJA CO CTOPOHbI NeYaTHBIX NPOBOJHHUKOB; 6 — BHA CO CTOPOHBI YCTAaHOBKH Je-
TaneH

Paanonio6uresisiMm npeasaraercs npoayMarh Crnoco 3amliy-
Thl aBTOMOOHUJIE B TaKOH CHUTyalWd U COOOILUTP O CBOMX
paspaborkax. HaubGosiee HHTepecHble KOHCTPYKTHBHBIE pe-
menns 6yayT ony6auKoBaHbl B c6opHuke BPJI.



PALIHONIOBHTENBCHAA
- TEXHONOTHA

U3FOTOBAEHME NEYATHBIX MAAT

B. Chiuen

Ilns MOHTaxKa 3JIeKTPOHHOTO npubopa Heo6XOAUM (POJIb-
THPOBAHHBIH MaTepHaJ, H3 KOTOPOrO H3TOTABJHBAIOTCS M-
yaTHble Iathl. Ho mo TeM uim MHLIM NpHunHAam OH He BCe-
raa GbiBaeT B Haauyduu. MOXKHO BOCIOJIb30BAThCS npocroii
YCTaHOBKOH, ¢ NOMOIUBIO KOTOPOH H3TOTABJHBAIOT thosbru-
POBaHHBI# MaTepHas H NeyaTHble MAATH. YCTAHOBKA COCTO-
HT H3 BaHHOUKU (aJIIOMHHHEBOI, 3MaJHPOBAHHOI), B KOTO-
PYyi0O Ha/HBaeTCsA HaCHIEHHBI PAcTBOP MEeAHOTrO KyNopoca.
B pactBope maxoasTcsi aBa sekTpoja: aHOA, TOAKJIC-
YaeMBIHl K «IJIIOCY» HCTOYHHKA TOKAa, H KaTOX, MOAKJIOYae-
MBI K «MHUHYCY>. _

B kawecTBe amoja NpHMeHeHa JaTyHHAs NAACTHHA, HO
MOXHO NPDHMEHHTb @HOA H3 OTHEJbHBIX MPYTKOB. Takoit
AHOA COCTOMT H3 JE€BATH-IECATH JIATYHHBIX NHPYTKOB JHa-
METPOM 5 MM, CNasiHHBIX TIOCEPefHHE CTAJbHOM, JIATYHHOH
MM MelHOil mosiocko#t wHpHHO¥ 3..4 MM. K moJocke mpu-
IIanBAIOTCA TPH CTaNbHRIX BUHTa M3, npn momomu KoTophix
AHON 3aKpeIJ/IsAeTCs Ha MJAaCTHHE H3 OPrcTeKJa. BHHTH,
MECTa HaHeCeHHs IPHUMOs H IO0JIOCKA MOKPHIBAIOTCH KJeeM
B®-2, a nocne Brichixanus kiest — gakom HI[-228. ITokpbi-
THe KaeeM D®D-2 npumensiercss Aast T0ro, uTO6H JaK Jyulie
IepxaJ/cs Ha MeTaJJIMYeCKHX NMOBepXHOCTAX. HaMHa W wn-
PHHA aHOAA NOJIXKHBI OBITh PaBHEI Pa3MepaM KaToja.

Karox cocront ms npsmoyronbHoro OCHOBaHHMs, BBIMOJ-
HEHHOr0 M3 JIMCTOBOTO AaJIOMHHHS TOJIUMHOH 1..1,5 MM
(puc. 1). K ocHOBaHMIO NMpH NOMOILIH BOCbMH BUHTOB M3
KpenuTCcs paMkKa U3 oprcrekna. K anioMHHHEBOH M/acTHHe
KPENHTCA KOHTAKTHBIH JIEMECTOK C NpHIAsHHLIM K HeMY
npoBojoM. CHH3y aJlOMHHHeBAs NJIACTHHA, TafiKH H BHH-
Thl TIOKPLIBAlOTCA CHayasaa kjaeeM DB®-2, a sarem Jsakom
HLI-228, 1. e. nenaetcs HamexHast 3JEKTPOH3OJALHS STHX
METAJNJHIECKHX OBEPXHOCTEH.

Ina noayuennst meanoit ¢oJabru caelyeT clesaTh He-
CKOJIbKO TIPOCTBIX MOArOTOBHTEJIbHBIX omepauuii. Buauase
TOTOBHTCS rpaduToBas cycneHsus. I'padurosbie crepixHu
OT GaTapeek MJM CTePXHH OT NPOCTHIX KapaHAallell HCTH-
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paloTcsi HAMHJALHUKOM B NMOPOIIOK. 3aTeM B NOPOIIOK J0-
GaBJsIeTCs alETOH MJH PacTBOPUTENb Mapkh «646», «647»
H cMech TiaTeJbHO pasmeriuBaercs. CycreHsus saTteM pas-
HOMEPHO pasJiMBaercsi IO aJIOMHHHEBOH IJIaCTHHE KaToJa
C HOMOIIbI0 BOPOHKH € Y3KHM TOPJIbIIKOM.

[Tocne BHICHIXaHHS CYCIEH3MH KaTOJ MpPH IOMOILIM IJa-
CTHIMHA 3aKPeINJIsieTcss Ha JHe BAHHOYKU. B BaHHOUKY Ha-

CbITaeTCsT MOPOLIOK MeA- I 2 3
HOrO Kylnopoeca: B He- /. ] J
60JbUIOM  KOJHYECTBE. ® ) / °
1o jgenaercd AJdsi TOro, /

yTOGBl PacTBOP MOCTOSH-
HO oforaiaJqacs Mo mMepe

) A
BhIIaJleHHUsT MeTaJjinde- 4
CKOH MeaM B OCajioK.
3aTeM Ha  BAaHHOUYKY .
ycTaHaBJHBaeTcsl IJaH- @ @ o
Ka C aHoAOM H B BaH- 120

HOYKY MeJIJIEHHO HaJH-
BaeTCsl pacTBOP MeLHOTO Puc. 1. Katox:
Kynopoca. Ha aHOL My _pygry ¢ raiikamu M3; 2 — pamxka;
KaToJ IojaeTrcs Hanps- &;nnacmnu H3  AJIOMUHUS; 4 — BHHT
JJisl KPEIJIeHHA KOHTAKTHOro JienecTkKa
JKeHHe, B pesysabTare Ko-
TOPOTO BO3HHKAET 3JIeK-
TPOJIM3HBIH TOK, BHI3HIBAIOUIUH Ha MOBEPXHOCTH rpauToOBO-
ro cJosi OTJOXEeHHe OCajKa KpacHoil MeaH, T. e. o0pasoBa-
Hue Meanoit doawru. [lepuoamuecku aHol Ha3JA0 AOCTaBaTh
M3 pacTBOpa M NPOTHPaTh BJAXKHBIM KYCKOM IOPOJIOHA.
[IpoTupath aHOA BaTOH HJHM KyCKOM TKaHH HEXeJlaTeJbHO
10 TO¥ NPHYHHE, YTO MOMKET IPOHCXOJHTb TEKCTHJIbHOE 3a-
rpsisHeHue aHona. M1 KOHTPOJS TOKA B YCTAHOBKY MOXK-
HO BKJIIOYATh aMIepMeTp.

OnuiT MOKa3bIBaeT, uTo HanbGosee NpuUeMJaeMoe 3HaUECHHE
cunnl 3asektpoausnoro Ttoka 0,8..1,2 A. Tlpomosxuren-
HocThb 3jiektposusa 1...1,5 u. IIpn MeHblueil cuje TOKa Ipo-
JOJIKHUTENBHOCTh 3JIEKTPOJM3a yBeaHunBaercs. B kauecTse
HCTOYHHKA TOKA MOXXHO MPUMEHsITh NPOMBILIJIEHHEIE BHIPS-
MuTesd Ha 12...15 B, paccuurtanusie Ha TOK He MeHee 1,0 A.
MoOXHO NPUMEHHTb CaMOJEJbHHI BHIPAMHTENb, COOpaH-
Hblli ¢ BBHIXOJAHBIM KaiapoBhiM Tparchopmatopom TBK-70.
BhiXoaHOe HaNpsiKeHHe TaKOro BBLIMPSMHTENS COCTaBJSET
15 B. Ilpu aTom Heob6Xo4uM PEryJaaTop TOKa.

ITo oKOHUAHHH 3JIEKTPOJH3a KaTOA NPOMBIBAeTCs B PO-
TouHo# Boje. IToc/sie MPpOMBIBKY MeAHBIH CJOH OCYLIMBAeTCsH
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IPOMOKaTeNbHOH Gymaroi, 3aTeM NpOCYIIHBAeTCs NpHMEp-
HO 1 u. Ilpocoxmyio MexHyo ¢oJbry Haape3alOT BAOJb
KaXX10A CTOPOHHI M, CJIeTKa MOANEBasl, OCTOPOXKHO CHHMAIOT
, ¢ Katona. CHATYI0 (OoJIbry OYHINAIOT OT NOPOLIKA, NPOMbI-
BAalOT B PacCTBOPHTeJIE, Pa3paBHHUBAIOT Ha IVIAAKOH MOBepx-
HOCTH H 3a4MIIAIOT MUKPOHHOH HaxaauHo#t 6ymarol. IMocue
3TOr0 MOXHO NPHCTYNHTh K M3rOTOBJIEHHIO (OJBTHPOBAHHO-
ro MartepuaJjna.

®oJbTy M NPHMEHSIEMYIO OCHOBY (FeTHHAKC, TEKCTOJHT,
NPeCcCOBaHHBLIH KapTOH) MPOTHPAIOT PacTBOPHTEJEM H JBa
pasa HamasbiBaloT KJeeM B®-2. 3atem dosbry Haxaanb-
BAIOT Ha OCHOBY H CKJIeMBaeMble MaTepHaJbl BHAEPKHBAIOT
B THCKax HJaH cTpybuuHe 4..5 u. [Tosyuenswmfi TakuMm 06-
pasoM ¢oJIbrHPOBaHHBIH MaTepHas] MOXKHO NPHMEHSATh AJs
H3rOTOBJICHHS NeYaTHHIX MJ1aT.

Caenas u3 ToHKoO# Gymard Tpadaper, COOTBETCTBYIOLIHIL
PHCYHKY Ie4aTHOW MNJaThl, MNPHKJEHBAIOT €ro K ¢oJbre
O6blYHBIM KaHUENAPCKHM KJeeM. Ha Bce Bripe3anHble MecTa
Tpadapera HanocaT Jak HII-228: BnocaeacTBuH 3TH MecTa
O6yayT TOKOBeAYIIHMH H0poXKaMH. Korjna sak BbICOXHerT,
(osbrupoBaHHEIll MaTepHal ¢ HaKJEEHHBIM TpadapeToM
onyckawoT Ha 5...10 MHH B Temaylo Body, mocJe yero Tpada-
peT Jierko orjeJsiercst ot Hero. ITpoMbiB oJIBTY OT ocTaT-
KOB KJiesi, K y4acTKy (oJibr, cBOGOJHOMY OT Jlaka, Hafo
NpHIaaTh MPOBOJA M MeCTO NaHKH 3aKpHTh Jakom. [locae
9TOr0 MOXKHO INPHCTYIHTb K NPOLIECCY TPaBJIEHHS.

TpaBiienye meuyaTHO# NAATH MOXKHO NPOM3BOAHTb B Ha-
CHIULIEHHOM pacTBope MoBapeHHO# cosu. [dass 3toro Hamo
aJIIOMHHHEBYI0 BaHHOUKY, B KOTOPOH HaXOAMTCS PacTBOP
NOBAPEHHOH COJIH, COEJJHHHTb C <KMHHYCOM» MCTOYHHKA TOKa,
a IJaTty COeIMHHTb C «ILJIIOCOM» HCTOYHHKA. Ilorpyxenuas
B pacTBOp Ijata OyAeT aKTHBHO NpPOTpaBjHBaThesd. Mox-
HO MeYyaTHYIO NJaTy NPOTPaBJHBATb B TOM XKe CaMOM pac-
TBOpe MeaHOro Kymopoca. Iliara, morpyxeHHast B pacTsop,
COEJHHAETCS C «IIJIIOCOM» HCTOYHHKA TOKa, T. €. CTAHOBHT-
Cs aHOAOM. AHOJ, YCTAHOBJIEHHBEIi Ha BaHHOYKY, COEJHM-
HSIETC C «MHHYCOM», T. €. CTAHOBHTCS KaToJoM. Bosnuk-
WA  3/7€KTPONHU3HBI TOK MOCJAe MOAAYH HAaNpsKEeHHs
BHI3LIBA€T y NMOBEPXHOCTH IeyaTHOH mJaTel 06GpasoBanue
CepHON KHCJOTH, KOTOopass H OyaeT NMpOTpaBJHBATL IeyaT-
Hylo naarty. TpaBieHHe IPOM3BOAUTCS NMPH HAYAJILHOM TOKe
0,8..1,0 A n nporekaer paBHOMEPHO, HO HECKOJBKO GoJee
MeJlJIeHHO, YeM TpaBJieHHe B pacTBOpPEe MOBAPEHHOM COJIH.
ITpoumecc TpaBieHHS MOXHO CUATaThb NPAKTHYECKH 3aKOH-
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YEHHBIM, KOrJa 3JIEKTPOJH3HBII TOK YMEHbIIHTCA [0 3HA-
YyeHUs 005 Al I'IpOTpaB.neHnyo MJ1aTy NMPOMBEIBAIOT H OCY-
IIHBAIOT IPOMOKAaTeJNbHOH Gymaroil. 3aTeM Bce MPOTPaBJIEH-
Hble YYAaCTKH pacyHILalOT TaMIOHAMH BaTbl, CMOYEHHBIMH
B pacTBOpHTeJie, H OCTPHIM ckpeGoukoMm. PacuuileHHyIo
nJ1aTy NPOTHPAIOT PACTBOPHTEJEM JO IOJHOrO CHATHS JaKa
¢ ToxoBeaymux jpopoxKek. Ilocse storo, 3acBepJiHB OTBepC-
THSI, MOXHO IIPOH3BECTH MOHTAaX CX€Mbl H MOKPBITb IJIATy
TOHKHM cJloeM pa3faBJIeHHOTO JIaKa.

Ot anuTenbHOrO NPHMEHEHHs pacTBopa MeJZHOTO KYIO-
poca B HEM MOryT HaKONHTbCS NMPHMECH, Hapyllaollye HOP-
MaJibHOE TeYeHHe 3JIeKTPOJIH3a, YTO BhIPaXKaeTcs B PE3KOM
YMEHbUIEHUH TOKa, KOTOPHIH CTaGHJIbHO He BOCCTaHaBJHBA-
ercs MocJle OUHIICHHS aHOA. Takoit pactBop caenyer 3a-
MEHHTb.

ITepnonnueckn Mecta Ha aHoae MOKPHITHE JIAKOM, HAaA0
MOKPBLIBATH CJIOEM CBEXKEro Jaka, MOCKOJBbKY B Ipolecce
3JIGKTPOJIM3a JaK IoJBepraercs paspyuieHHo. AHox, Noa-
Beprascb pa3pylIeHHI0, NQCTeNEeHHO HCToLlaeTcss, HO 3TOT
Npolecc NPOHUCXOAUT MeIJIEHHO H aHOJ MOXKeT AoJaro pa6o-
TaTb B yCTaHOBKe. MarepuajioM AJsi H3rOTOBJIEHHs aHOJA,
KpOMe JIATYHH, MOTYT ObITb MeJb H CBHHEIl.

B saksiouenue MOXHO NPEJIOKHTD €lle OJHH METOJ H3-
rOTOBJIEHHs MeYaTHBIX NJaT. Ec/id neuaTHasi maata HMeeT
HECJIOKHBIH DHCYHOK, TO €e MOXXHO H3rOTOBHTb YIDOIIEH-
HBIM METOJOM, CyTb KOTOPOTO 3aKJI0uaeTcs B CJEIYIOILEM.
Ilo BHyTpeHHHM pa3MepaM KaTOIHOH paMKH JejaeTcs Tpa-
¢apeT H3 KapTOHAa C PUCYHKOM IEYaTHOH IJIaThl, KOTOPHIH
sateM mokpeiBaloT Jakom HII-228. Tanee Tpadaper Hakna-
JBIBAIOT HA OCHOBY M YEPTHJKOH HJIHM KapaHAalloM' BbUep-
YHBAIOT Ha Hell KOHTYPHBIA PHCYHOK meuaTHod miathl. [Toc-
Je atoro tpadaper HajZo BJIOXKHTb BHYTPb KaToja H, clie-
JnaB no GOKaM OKAaHTOBKY M3 IJIACTHJIMHA, B BbIPe3aHHbBIE
MecTa 3aJJuTb TPaHTOBYI0 CYCHEH3HIO, NOCJe BBICHIXaHHS
KOTOPOH TIPOM3BECTH 3JIEKTPOJH3. B pesyabTate ajaekTpo-
Ji3a MeTaJlJIHuecKas MeAb OCaxKAaeTcs TOJbKO B BbipesaH-
HbIX MecTax Tpadapera, cpasy oOpasyst TOKOBelyliiHe
nopoxku. Ilocne okoHuaHHS 37€KTPOJIH3a HX CHHMAIOT C
Tpadapera, IPOMBIBAIOT, 3aYHIIAIOT W NPHKJIEHBAIOT K COOT-
BETCTBYIOIIHM MECTaM Ha OCHOBe, IOCJe Yero NPOU3BOAAT
MOHTaX IJaTHl.



BOSBPALLAAC
K HAMEYATAHHOMY

NPUCTABKM
K SNIEKTPOMY3bIKAJIbHbIM
MHCTPYMEHTAM

C. Togun, A. Kasakos

B ceasu ¢ unrepecom, nposgaennoim paduortoburesami
K 3AEKTPOMY3bIKANbHOIM NPUCTABKAM, ONUCAHUE KOTOPbLX
GoL10 nomeujeno e cbopruxe «BPJI»-89, asropamu nodzo-
TOBAEHbL JONOAHUTEAbHblE peKoMeHdayul, oTeedaroujue Ha
nucema uurareretd. B craree coxpanens. 0603nadenus, uc-
noas3osasuiuecs 8 c6opuure «BPJI»-89.

Bosmoxnas 3amena peraseii. BoJblunHcTBO BOnpocos
YHTaTe/e# OTHOCHUJIOCH K BO3MOMKHOCTH 3aMeHbl IIPHMEHeH-
HEIX aBTOpaMH aHaJIOTOBLIX nepeMHOXHTeseli Tuma 525I1C1.
Ha puc. 1 H306paxena npuHuMNHAa/bHAS cXeMa NPHUCTABKH
«CkBaep», rae mnepemuoxurtenr b525IIC1 3ameHen Ha
525I1C2 (DA2). Cxema BHIOAHO OTJHYaeTcs OT paHee
OnyGJHKOBAHHOH MEHBIUHM KOJHYECTBOM JeTajed H Jyu-
e TemnepatypHol craGuabHOCTbIO. HacTpoiiky cxeMmml
HaJ0 NPOM3BOAUTH CJIELYIOLIUM 06pasoM:
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Puc. 1. [Ipunnunnanbnas cxema npucrasku «Ckpaeps (1-if BapuaHT)
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1. 3asemasior Bxoan Bx. 1 m Bx. 2 npucraBku. 3atem
HOACTPOHKO#M moTeHuHoMeTpa R24 ycrasaB/auBalOT HA BBI-
Xofle NepeMHOkHTeas (BbBOAb 1, 2) Hampsikenue, GJH3-
KOE€ K HYyJI0 (KOHTPOJb OCYIIECTBJSETCH BBICOKOUYBCTBH-
TeNbHBIM OCLHJJIOrpadoM HJM BOJBTMETPOM HOCTOSIHHOTO
TOKa).

2. Hactpoiika X-Bxoma. Ocrapisior 3aseMaexneiM Bxl,
M Ha BXxoX Bx2 (BuiBox 13) moaaioT CHHYCOHAAJIbHBIA CH-
ruan ¢ ammadrygoil 5 B. K BbiXoay nepeMHOXKHTENSA MOX-
KJIOYaloT ocuuijorpad, 3ateM NOACTPOHKOH NOTEHIIHOMET-
pa R10 po6GuBaioTcst MOJy4yeHHss MHHHMAaJbHOTO pasMaxa
BBIXOJIHOTO CHrHaJa Ha 3KpaHe ocuusaorpada.

3. Hacrpotika Y-exona. CHauasna Haj0 3a3eMJIUTb BXOJ,
Bx2, [OMycTHMO YCTaHOBMTH IBHXKOK IoTeHuuomeTpa R6
B KpaliHee npasoe mnojoxkenune. Ha Bxoa Bxl mopator cu-
HYCOMAAJLHBIH curHan uyacrtotoit 1000 T'm u amnuuTyno#
59 mB. Ilorenunomerpom R9 nobGuBaroTcs MHHHMAaJbHOIO
pasMaxa CHrHaja Ha BBIXOJE MNepeMHOXKHTE.

4. TlpoBepka paGoThl NMepeMHOXKHTeJs B peXKHME KBal-
patopa. Ilepekmioyarens SB1 ycranaBauBaioT B MOJIOXKe-
HHe, COOTBETCTBYIOLee PeXHMY YABOEHHS 4acTOThl BXOJHO-
ro curHasa, T. e. coeaussiior Bhixox DAl ¢ R6. Ha Bxoxn
Bx! nmpucTaBKH NOAAIOT CHHYCOHAAJbHBIH CHIHajJ 4acTOTOH
1000 I'n u amnautynoit 50 MB. JIBuxox nmotennuomerpa Rl
NIPH 3TOM JOJKEH HAaXOIMTbCs B KpaiHeM JIEBOM IOJIOXe-
auH. Peryaupys morenunoMerp R6, 106HBalOTCA MOJYyYEHHS
Ha BHIXOJle NEPEMHOXKHTENsI CHHYCOHAAJILHOrO HalpsKeHUs
yABOEHHON uyacToThl ¢ amnuurygofi 1,25 B. Ilpu atom Ha
BHIXOJle Tak¥ke GyneT HNPHCYTCTBOBATb IIOCTOSHHAsS COCTaB-
asomas 1,25 B, Koropasi oTGHIbTPOBLIBAETCA pasjenu-
teqpHbIM Kongencatopom C4. Bo3aMoxxHO, 4TO CHTHan Ha
BHIXOJle TNEPEeMHOXKHTeNss He OydeT COOTBETCTBOBATbL OINH-
CaHHOMY BhHILE, B 3TOM cJydyae HeOOXOAHMO NMOBTOPHTH Jeil-
crBUst 1o nyHKTam 2 u 3. Pa6oTocnmocoOHOCTE MPHUCTABKH
NpH MNpPaBUIBHO O0TOaNaHCHPOBAHHOM IEePEMHOXKHUTEJE CO-
XpaHsietcss NPH NHUTAHHH OT JBYINOJSPHOrO HCTOYHHKA C
nanpsikennem (9...15) B.

Ha puc. 2 npuBefeHa cxema NMPHCTaBKH, HCMOJb3YIOLIEH
B KayeCTBE aHaJjIoroBOro TepeMHOKHTessi 6alaHCHBIA MO-
ayastop tuna 140MA1L. Idns nonyuenuss Heo6XOAMMOro JH-
HAaMHYeCKOro [y{ana3oHa H yBeJHYeHHs TOYHOCTH IepeMHO-
JKeHHsT B cXeMy BBeleH AH(depeHIHaNbHLIA Jorapupmu-
pyoOLiHi Kackaj Ha TPaH3HCTOPHBIX cGopkax DAS—DA7
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KP159HT1. HacTpoiiky npucTaBkM Jyuile BCero NnpOH3BO-
AMTb CJelYIOLHM 06pa3oM:

1. Bce moactpoeunble pe3HCTOPH, 3a HCKJIOUeHHeM RI,
CTaBAT B cpelHee noJoxeHne. JIBuxkok R1 mosxen Haxo-
IUTbCS B KpaliHeM JIeBOM TMOJIOKEHHH, COOTBETCTBYIOLIEM
MaKcuMasnbHOMY ycuaeHuto. Bxons Bxl u Bx2 3aszemasior,
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Puc. 3. IlpnsuunuaibHass cXeMa NPHCTABKH JJISl 3JEKTPOTHTApH

TOACTPOHKOH TNoTeHUHOMeTpa R23 ycraHaBJHBalOT Ha BHI-
xone Ab HanpsikeHHe, GJIH3KOE K HYJIIO.

2. Hacrpoiika Y-sxona. Ha Bxox Bx1 mogawor cunycou-
AanbHbli curdaa gacroroit 1000 I'm u amnautynoit 30 mB.
[Moxcrpoiikot R9 n06HBAIOTCST MHHHMAaJIbHOrO pasMaxa CH-
ruaja Ha Beixone DA3.

3. Hacrpoiika X-Bxoza. Ha Bxox Bx2 mopaioT curaan
¢ yacroroit 1000 'y u amnaurygoi 3 B. 3aseMasior BXox
Bx1, moactpoiikoii R10 pgo6uBaloTcsi MHHMMyMa CHrHanaa
Ha Beixoze DA3. _

OG6bryHO cpady c6GajaHCHPOBaThb I[EPEMHOXKHTENb He
yJaaertcs, II03TOMY BCIO Ipouenypy HHorjaa tpeGyercsa MOBTO-
putb. OcraBumylocs pa36aJaHCHPOBKY YCTPAHSIOT peryJu-
poBko# R14.

3arem nepekaouarteJb SB1 ycranaBiHBaloT B BepxHee
M0 cXeMe II0JIOKEHHE, COOTBETCTBYIOLlEe PEXHMY YABOEHMS
BXxojHoro curaajna. Ha Bxox Bxl mojgaior cuHycoMpanbHbIi
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CHTHaJ HOMMHAJIBHOIO YPOBHS, IPH 3ToM Ha Beixoze DA3
J0JIKeH HaOJI0faThCs CUTHAJ YABOEHHOH 4acTOTH Ha doHe
NOCTOSIHHOM cOCTaBJIsIONLeH, KOTOpasi OT(HHILTPOBHIBaETCS
¢uapTpoM BepxHHX uyactor C6, R25. Ilpu HanHuMH AaHHOTO
CHrHajia HaCTPOHKY MOMKHO CUMTATh 3aKOHUEHHOH.

PaGoty Bcex omHCaHHBIX B CTaTbe NPHCTABOK, OCOGEHHO
NpUCTaBKH, H3o6paxkeHHOH Ha puc. 1, c. 14 cOopHuka
«BPJI»-89, MoXHO yJy4lIHTb, BBOJAS B CXeMy Pe30HAHCHBIH
YCHJIUTEJb C pery/IupyeMoil 4acToTol pe3oHaHca H H3MeHse-
Mo#t po6potHocteio. Ha puc. 3 npuBeneH yayulleHHBIH Ba-
PHAHT NPUCTABKH, BHIFOJHO OTJIHYAOWIMICST HAJIUYHEM Op-
raiHblx TeMGpoB. Hausmume perysnupyeMoro pesoHaHCHOrO
YCHIUTENS] 1aeT BO3MOMKHOCTb HCIIOJHUTENO NOAYEPKHBATDH
Heo6xofMMble 00ePTOHB MY3BIKAJbHOTO CHrHaJa. Pe3oHaHc-
HBIH YCHJIMTEeNbL BBIIOJIHEH Ha ONEPalHOHHOM YCHJHTe]e
DA2, B uenn orpuuatesbHol 0OpaTHOH CBSI3H KOTOPOTO
BKJIoueH MoaubuuupoBanuuiii T-mocrt. Ilepemennbie pesn-
cropel R8 u R11 tuna CII-3 unm CII-4 BbiBegeHbl Ha JiH-
IleByl0 naHesnp ycrpofictBa. C HX NOMOIIBIO HCIOJHHTENb
HMeeT BO3MOMKHOCTb IO CBOEMY KeJaHHIO PeryJHpoBaTh
JOOGPOTHOCTh W YacTOTy HAaCTPOMKH pe30HAaHCHOTO YCH-
JIUTEJIS.

ITpucraBka HeKpPUTHYHA K TOYHOCTHOMY pasbpocy HOMH-
HaJIOB JleTajiedl W NpPH NPaBHIbHOM MOHTaXe He HYXJaeT-
cs B HacTpolike.

EILE PA3

O MHOTO®YHKUMOHAALHOM
ABTOMATE CBETOBbLIX
3MMEKTOB

B. Cubupsikos

Yuutoisas 6046Ui0l UHTEPEC, NPOABACHHbLL YUTATEAAMU
K crarse asTopos. A. 3oaorapesa, B. Measnura, I0. Io30-
Hakosa, onybaukoganHol 8 «BPJI»-95, nusxe npusodarcs
dsa donoauenus k 3Toll craree. Ilepsoe — o pacuwuperuu
803MOXCHOCTeli ABTOMATA, 8TOPOE — O TOM, KAKUM 0Opa3om
obecnequts paboTocnocoOHOCT, YCTPOLCT8A NPU OTCYTCTEUL
Gepuyurnoix Oeranreil, 8 wacthocTu mukpocxemer ITI13Y
cepuu K155PE3.
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Puc. 1. CxemMa BKJIOYEHHS MHKPOCXEMHl NAMSTH

B onucanHOM ycTpoiicTBe INpHMeHEHa MHKPOCXeMa
TI13Y KI155PE3, kK uerhipeM BHIX0ZaM KOTOPOH M3 BOCbMH
HMEIOIUXCS NOLAKJIOYEHbl Yepe3 ONTPOHB H TPHHHCTOPHI
YeThipe FPyNnbl JiaMNl HakaauBaHHA. [Ipu 3TOM HCHOJL3YeT-
Cfl TOJILKO NMOJIOBHHA 00beMa NaMsATH MHKPOCXEMHI.

IMpocTbIM myTeM MOXXHO AOCTHUYb IOJIHOTO HCIIOJIb30Ba-
HMa namatn MEKpocxembl KI155PE3 ¢ ueTwippMsi rpynnamu
JiaMIl HakaJUBaHHus, NONYUYHUB B IBa pa3a 6oJiblie CBETOBHIX
komnosuuuii. C 3Toll Uesbio CjelyeT NPHUMEHHTb elle ABe
mukpocxembl K155JIA8 u mepekmaiouatenr SB3, a rtakke
HU3MEHHThL NOAKJIOYeHHe H3jyyaTesiedl B ONTPOHHBIX Tapax,
KakK Nokasaso Ha puc. 1. TlopsnkoBas Hymepalus geraneit
COOTBETCTBYET cXeMe puc. 1 ynoMsHyTo# cTaTbH.

1O. Mo3pgusxos, A. Boesopga

B npensaraeMoM y3je naMsATH NPHMEHEHBl LIHPOKO pac-
npocTpaHeHHble MHKpocxeMbl cepud K155 u moaynpoBonnu-
KOBHI€ AHOJH o0miero npumMenenusi (puc. 1). Mcnoassosanue
TaKOro ys3jia aBTOMATHYECKH HCKJIIOUaeT HeoOGX0JHMOCThb
nporpammuposanus Mukpocxembl KI155PE3, uro, kak no-
Ka3hBaloT MUCbMa YHTaTeJiel, npeacrasiser co6oil cepbes-
Hble TPYAHOCTH BBHAY CJOXHOCTH H TPYAHOZOETYHHOCTH NIPO-
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Puc. 1. Cxema ysna namaTu

rpaMMaTopoB H GOJILLIMX 3aTPaT BPeMEHH HA MPOTPaMMH-
poBanue. Eme oxnum npenMyliecTBOM INpeasaraeMoro ysia
NaMATH SIBJSETCS BO3MOXKHOCTb MPOH3BOJBHOIO H3MEHEHHS
nporpaMMbl paboThl yCTPOHCTBa 6e3 3aMeHbl MHUKPOCXEMb
NaMATH B XOle 3KCHJyaTallHH aBTOMaTa CBETOBHIX 3(hdek-
ToB. K HepocTarkam HCIO/Nb3yeMOro ys3na MaMsiTH CJeayer
OTHECTH HeH30eXHOe yBeJHUEHHEe KOJIHUeCTBa 3JIEMEHTOB H,
COOTBETCTBEHHO, ra0apHUTHEIX Pa3MepOB BCEro YCTPOHCTBA
B L[eJIOM. ‘
¥Y3en namatun npexcraBiasier co6oil, 1O CYHIeCTBY, Ae-
mudparop, cobpanHubil Ha Mukpocxemax DD1 u DD2. Ana-
JIOTHYHO 3aMeHseMOH 3THM y3jaoM Mukpocxeme KI55PE3,
y3eJ naMsiTH HMeeT NMATH3aPANHbIH anpecHblt Bxox (Ao, Ay,
Ay, A3, Ay). DTHM azpecaM COOTBETCTBYIOT 32 BHIXOAA JABYX
uiecTHaAUaTHpa3psaaHpix Mukpocxem KI1556M3. 3anomu-
Halolee YCTPOACTBO y3/1a NaMATH IpejcTaBiaseT co6oil npo-
CTEHIIYI0 AHOAHYIO MAaTPHIY — CHCTEeMY B3aHMHO MNepIIeH-
IUKYJISIPHBIX TOKOBEAYIIHX IIHH, B I€PECEUYEHHSIX KOTOPBIX
yCTaHOBJIEHB NOJIYIPOBOAHHKOBEIE AHMOAB. Hannuue nuona
B IIEPECCYCHHH IUMH COOTBETCTBYET 3alHCH B COOTBETCTBY-
IOIHHA pa3psaf 3alOMHHAIOLIEr0 YCTPOHCTBA JIOCHYECKOH 1;
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OTCYTCTBHE IHOJA SKBHBAJEHTHO 3alMCH B 3TOT Pa3psii Jo-
ruyeckoro 0. Munw 1, 2, 3, 4, 5 Ha puc. 1 cooTBeTCTBYIOT
BhiBonaM mukpocxeMbl K155PE3 10, 12, 13, 14. lluuw 6, 7,
8, 9 Ha puc. 1 cooTBercTBYIOT BRIBOAAM 1, 2, 3, 4 Mukpocxe-
me K155PE3. 3anuch nporpaMmbl, TakuM o6pa3oM, ocy-
L1eCTBJSIETCA IMOCPEACTBOM YCTAHOBKH B 3alNOMHHAKOIIEe
YCTPOHCTBO AHOAOB B MeCTa NepeceyeHHsl COOTBETCTBYIOUIHX
IUHH B COOTBETCTBHH C NPHBEJEHHOH B CTaTh€ KapTOH MpPo-
rpamMmupoBanus (puc. 4, crp. 61). .

* B npouecce paGoTh AemindpaTopoM ONpenessieTcs Cco-
OTBETCTBYIOILHH HOMEpP BLIXOJHOH INHHBE 3aMOMHHAIOLIETO
YCTPOHCTBA, H uepe3 JHOAbl CUHTHIBAETCS 3aMUCAHHAs paHee
HHpopMaLHs. YCTPOACTBO CMOHTHPOBAHO HAa MeYaTHOH mJa-
T€, IPH 9TOM TOKOBeAyllHe IUHHBI 6...9 KOHCTPYKTHBHO BHI-
NGJAHEHB B BHAE NPOBOAHHUKOB, YJAAaJE€HHBIX OT IIATH Ha
15...20 MM. D10 o6seryaer mepesanuch HHGOPMaLUK B y3el
NaMsTH INOCPeACTBOM ImepenaHku IHOJOB B COOTBETCTBHH
C HOBOH mpOrpaMMOH, YTO HaeT BO3MOXXHOCTb OlepPaTHBHO
M3MEHSITh NepeyeHb peasH3yeMbiX aBTOMAaTOB CBETOBHIX 3(-
(ekroB. B yajie maMsiTH HCNOJB30BAHbI MOJYIPOBOAHHKOBLIE
anonnl THna J1220 c yio6biM GYKBEHHBIM HHIEKCOM. BMecTo
mukpocxeMbl K155J/IA3 MOXHO HCIIO/IB30BAaTh JIOFHYECKHH
aanement HE, nanpumep muxpocxemy KI155JIH1. Hapamu-
Basl YHCJIO BBIXOJHBIX IWIHH 6...9 y3/1a naMsTH, MOXKHO yBeJd-
YHTb YHCJIO HE3aBHCHMBIX KaHaJIOB aBTOMaTa CBETOBBIX 3¢-
(GEKTOB H, COOTBETCTBEHHO, YHCJIO IOJAKJIIOUEHHBIX K HEMY
HCTOYHHKOB cBera. [Ipn Heo6xomuMocTH (QYHKUHOHHPOBa-
HUS aBTOMaTta B pexHuMe 3  (IOCTOSIHHOE CBeueHHe BCEX
HCTOYHHKOB CBeTa) Ha BBIXOJE y3/a NaMSTH MOTYT OHITh
YCTaHOBJIEHBI JorHueckHe sjaeMeHTH 2M — HE, BTophle BXO-
ZLbl KOTOPHIX CTPOGHPYIOTCS Yepe3 HHBEPTOP.

Yuratenem A. TkaueHKO NpeiJsioXeH APYrod BapHaHT
NpOrpaMMHpPOBAHHSI aBTOMara CBETOBHIX 3¢ dexToB, 4TO Aa-
€T BO3MOXHOCTb H3MEHHTb BPEMEHHBIe MOCJ/IeA0BATEIbHOCTH
NpH peau3alud KaxJ0ro M3 NPeAyCMOTPEHHBIX MPOrpaM-
MOH CBETOBBIX 3()pEKTOB H, TeM CaMBIM, PACUIHPHTb (YHK-
IHOHaJIbHbIE BO3MOXHOCTH ycTpoictBa. [Ipu atom aapeca
Ao, Ay, Ay, A3, A4 B KapTe IPOrpaMMHPOBAHUS OCTOSHHOIO
3aNOMHHAIOUIEr0 yCTPOHUCTBA YKAa3bIBAIOTCA B JOMOJHHTENb-
HOM KOJ€, YTO 3KBHBAJEHTHO 3alHCH JIOTHYECKHX 1 B Te
paspsAbl Kofla ajpeca, B KOTOPEIX paHee GBIIH YKa3aHbl HY-
JIH, H 3alHCH HyJIed B pa3psaibl, B KOTOPbIX paHee OblIH yKa-
3aHbl eMHHIB. AHaJOTHYHEIHA 5PPEKT MOKET GHITh JOCTHI-
HYT NepeKJIoueHHeM BbIX0ZoB MuKpocxem DD2 u DD3 (mo
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cxeme, NpHBeJeHHON Ha pHc. 1 crathH, crp. 55). Ilpu arom
BBIXOJE! pa3psanoB 1, 2 mukpocxembl DD2 u Buixoasl paspsi-
OB 2, 4, 8 mukpocxeMbl DD3 noakiouarTcst, COOTBETCTBEH-
Ho, K aapecHbM BxomaM Ay, As, A, A, A, IIII3Y DD4.
‘AHajornuHble M3MEHEHHsl BBOLSITCS INpPH peaH3alHu aB-
ToMara Ha Mukpocxemax cepun KIBSHME7 (cM. puc. 3
CTaThbH, CTP. 59).

B03MOXHOCTb BBeJleHHSI B YCTPOHCTBO YKa3aHHBIX BbILIE
H3MEHEHHH M pacIlUpeHHe 3a CYeT TOr0 NEePeyHs peasusy-
€MBIX aBTOMaToOM 3¢ (eKTOB 0OBACHSETCH TEM, UTO B CXeMe
aBTOMAaTa HCIOJAb30BaHbl peBEPCHBHBIE JBOHUHO-AECATHUHBIE
CYETYHKH, KOTOpble MOIyT paboTaTh Kak B pexHMe cjoxe-
HHS, TaK H B pexXuMe BHuUHMTaHud. KpoMe TOro, KaxKAablf H3
CUETUHKOB MoxeT paboTaTh Kak IBOHYHHIH, a TakKkKe Kak
JBOMYHO-AECATHUHBIH. DPPEKT, NonyyaeMblii OT pealu3allu
ONHCAHHBIX Bbllle H3MEHEHHA B KapTe IPOrpaMMHPOBaHHS
HWJIH OT IepeKJIOUeHHs BBEIXOJOB MHKDOCXEM, COBepIUeHHO
paBHO3HAUeH pPEeBEPCHPOBAHMIO CUETUHKOB. [lepekJaioueHue
HX H3 PeXHMa CJIOXKEHHA B DeXHM BBIYHTAHHS 0OeCIeyuT
aHaJIOTHYHOE paclipeHHe (PYHKIHOHAJIbHBIX BO3MOXKHOCTEH
aBToMaTa 3a CyYeT peajM3alniu CBeTOBHIX 3¢ (dexTOB, He mpe-
JYCMOTPEHHBIX KapToi mporpamMMmupoBaHus. OTMETHM, UTO
10 KeJIaHHWIO NOJIb30BaTe st Habop NMporpaMm, M0 KOTOPHIM
(bYHKIHOHHPYET aBTOMAaT CBETOBBHIX 3P (HEKTOB, MOXKeT OHTb
paclIupeH 3a cueT H3MEHEHHUsS] PeXUMOB pabOTHl CUETUHKOB.
Hns aToro B cxeMmy ycTpoHCTBa JOJIKHBI ObITb BBeJEHBI IIe-
pekmiouarenu «CioKeHHe — BHUATaHHe» H «JlBOMUHBIH —
JBonuno-necsATHUHBINY. lleHTpanbHble KOHTAKTHl 3THX IIe-
pek/oyaTesell ciaelyeT COeIHHHTb, COOTBETCTBEHHO, C 00D-
e[MHEHHBIMH BXOJaMH YyINpaBJeHHsl OOOHX CUETYHKOB —
«*1» u «2/10» (Bxoxsl 9, 10 Mukpocxem cepun K564HUEIL1).
Kpaiinve BHIBOAH NepekaOuaTesell B TAKOM Ciyyae JOJIKHBI
6LITb COeLMHEHB!, COOTBETCTBEHHO, C IVIIOCOBOH IIHHOH HCTOY-
HUKa NHTaHusi 1 obmuM nposojoM. Takum obpasoM, B 3a-
BHCHMOCTH OT ITOJIOKEHHH NepekJiodyarese, Ha KaxAylo na-
py 0ObeIHHEHHBIX OJHOMMEHHBIX YIPaBJSAIOIIUX BXOAOB
000HX CUETYHKOB MOTyT OBITb NOAAHBI JHOO HYJIEBOH, JIH-
60 — MOJIOXKHTENbHBIH IOTEHIHaJ, COOTBETCTBYIOLHHA ypOB-
Hi0 jioruueckoit 1. B cooTBeTCTBHH C 3THM H3MEHHTCS H NPOT-
paMmMma, o KOTopo# paboTaeT aBTOMAaT CBETOBHIX 3(P(eKTOB.
BBejneHne H3MeHeHHH B MPOTPaMMy YKa3aHHBIM Bbillle o6pa-
30M, HECOMHEHHO, 3HAUYUTEJbHO MpPOIie N0 CPaBHEHHIO C Ie-
peKJIloUeHHeM BBIXOJOB' CUETUHKOB HJIH H3MEHEHHeM KOJOB
ajpeca.
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