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YCUINUTENU U 3BYKO3SAMNMUCHLIBAIOLLAS AMMAPATYPA

TPEXKAHAMNBHLIA CTEPEOYCMAMUTEND
I0. Makapos

CxoHCTpYyHpOBaTh H MOCTPOUTBL cTepeodoHHUeCKHHA yCH-
JHTeb MOILLIHOCTH, o6ecneyHBAIOIINA MHHHMaJbHble HCKa-
JKEeHHSs, MPUMeHss NOCTYNHbIE, ellleBble IIPOMBILIIEHHBIE [e-
TaJIi,— BOT llesib, KOTOPYIO CTaBAT nepej] co6ofi GoJIbIIHH-
CTBO pajuoJio6uTesiell. B cocTaB 3BYKOBOCNPOH3BOASAIILErO
TPaKTa TaKOro YCHJHTENS JAOJKHBI BXOAHTb 3BYKOHOCHTENb
(mMarHuTodUABM  HAH  TPaMIIaCTHHKA), CUHMTHIBAaIOILEe
ycTpoHcTBO (MarHuTHasi roJioBKa MarHutodoHa HJIH 3BY-
xocHHMareab JDI1Y), MexaHH3M TPaHCNOPTHPOBAHHS JIEHThI
(nan Bpamenus aucka DI1Y), ycTpo#icTBO KOppeKUHH 4a-
CTOTHBIX XapPaKTepPHCTHK, YCHJHTEJNb MOILHOCTH, aKyCTHYe-
CKHE CHCTeMbl, a TaKxe MNOMelleHHe MJA NPOCJyLIHBaHHs
MY3bIKaJIbHBIX IPOTPaMM.
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OnTumanbHas BHIXOAHAs MOLIHOCTb YCHJIHTeas LJs CO3
JlaHHs B CpeJiHeHl XXHJIOH KOMHAaTe HeoOX0JHMMOro 3BYKOBOTO
nasaenus {21, 24] monxua 6uith pasEa 15—20 BT cuny-
conpanbHoro curaana (20—25 Bt myswikaabHoro) [8, 9].
CymecTeyeT Gosbloe KOMHYECTBO CXeMHbIX pelleHHH, MO-
3BOJIAIOIUX OTHOCHTENBHO TPOCTO MOJNYUHUTh TAKyl0 MOII-
HOcTb, Ho Henb3st npu sTOM 3a6bIBaTh O KauecTBe CHrHana
[19], onpemensieMom myMaMm, IMHAMHuECKHM AManaso-
HOM, HeJHHEeHHBIMM M HHTEPMOAYJSLHOHHBIMH HCKaXKeHH:-
mu [6, 8, 12, 23]. TloayueHne NOCTaTOYHO WIMPOKOMOJIOCHO-
ro curiana (20—20 000 I'u) ¢ ManbIMH HeJaHHEHHBIMH HCKa«
KEHHSAIMH OTHOCHTEJIbHO MPOCTO, HO BeCbMa TPYIAHO NOCTHUb
MaJjblX HHTePMONY/JAUHOHHBIX HCKaXKeHHH, BO3HHKAIOLIMX
BCJIe/ICTBHE HEH36€XKHOro B3anMOAeHCTBUA 6aH3CTOSIIHX MO
YacToTe CHrHajoB (HJH cHrHajdoB u mwymos) [18]. Hartep-
MOLYyJIIUHOHHblEe MCKaXeHHS NpPHAAIOT OCHOBHOMY CHTHaJy
HETNPHATHYIO OKpPAacKy, MOABJASAIOTCH 3aMeTHble XDHIMI, Te-
psieTCst COYHOCTb, 3BOHKOCTb, MPO3PayHOCTh, Pa3boOPUHBOCTb
TeMOPOB OTHEJbHBIX MYSBIKaJbHBIX HHCTpyMeHTOB [19].
Kpome Toro, mosyuenne cHruana ¢ MaJBIMH HeJTHHEAHBIMH
HCKaXXeHHSIMH B LIMPOKOMOJOCHOM YCHJIHTeJe CBA3aHO C HC-
NOJNIL30BAHHEM 3JIEMEHTOB, HMEIOLIMX BLICOKHE TpaHHUYHbIE
4acCTOTHI, MaJibIi yPOBeHb LIYMOB, GOJBILOH AHHAMHYeCKHH
nuanason [6, 11, 12]. Takue snemeHTH HeHIHTHB U JOPO-
FOCTOSAILH, YTO CO3/JaeT TPYAHOCTH HX B3aHMHOH 3aMeHBl H
MOBBILIAET CTOHMOCTb YCHJIHTES.

Pasnienenne curnana no uactote (mocae Kackanos npea-
BapHUTEJbHOTO YCHJEHHSI) Ha HECKOJBbKO MOJIOC H OCYILLECTB«
JeHHe YCHJIeHHS Da3[esIbHbIMH YCHJHTENSIMH, KaXXAHH H3
KOTOPBIX HAarpy»eH Ha COOCTBEHHYIO NMHAMHYECKYIO rOJIOB-
Ky, YNpouaeTr NPHHUHNHANBHYIO CXeMy H HacCTPOHKY YCHJIH-
TeJds H T03BOJIfeT NMOJYYHTb HeIUIOXHe pe3yJbTaThl 3BYKO-
BOCNpOH3BeleHHs. [IpHueM mpelanouyTHTeNbHEee BCErO OKashi-
BaeTCsl pasjieNieHHe CIEKTPa Ha TPH mojaocH. B stom cayuae
WHPHHA KaXKJIOH MOJIOCH IOBOJILHO MaJja, 4To O6Jergaer
HACTPORKy, BBelleHHe OTpHIaTeJbHOA O6GpPaTHOR CBA3H
(OOC) 6e3 HapyuleHHS YCTOHUMBOCTH H NO3BOJAET OCYIle-
CTBJIATb TAyOOKYI0 peryJaHpoBkKy TemOpoB 6e3 yXynuleHHs
napaMeTpOB YCHJHTENAbHOro Tpakra. OOGBIYHO peryJasaTopH
TeM6poB (PT) moctpoeHsl mo cxemMam 4acTOTHO-3aBHCHMOHM
OOC, nostoMy npH NMOAYEPKHBAHHH TeX HJH HHBIX 4acToT
NPOMCXOJHT ONHOBPEMEeHHOE YXyAlLIeHHe KauecTBa BOCHpO-
H3BEACHHS 3THX 4acToT Hs-3a cHuxenua OOC, I'ny6una pe-
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rYIHPOBKH B TakKHX TeMOpoGaokax He Gojee =12 aB, onn
coliepKaT MHOro feTaltefi H CKJIOHHH K caMOBO30YXKAeHHIO.

B canyuae TpexmosnocHOro cKBO3HOro TpakTa BOCIPOH3Bes
AeHHs 3BYKa peryastTopbl TeM6poB NpeBpailaloTCs B pery-
JATOPH YpOBHeA TOJALKO B NAaHHOR Mojoce, a ray6uHa pee
TYJIHPOBKH TemM6pa 3aBHCHT JIHLIL OT JHHAMHYeCKOro AHa-
Na3oHa NOTEHUHOMETPOB, T. e. paBHa okoio 40 nb. Takyio
ray6HHY peryaupoBoK TeMOPOB He HMelOT aaxe Jydmue (H
noporoctosuive!) oTeyecTBeHHble H 3apylexkHble YCHJHU-
TeJsH. A

Cosnanue Tpex ceJeKTUBHBIX (KaMAblfi B CBOell MoJOCe)
YCH/IHTeJlell OTHOCHTE/IbHO HecJoXKHO. Bhigenenue Xe Tpex
nonoc tpeGyeT cHauasa onpeleJieHHs 4acToT pasjiena, a
3aTeM onTuMagbHol peannsanuu ¢uabtpos [8, 17, 18, 19].

Onupasicb Ha TeopHIO aKyCTHKH M My3bIKH, YYHTbIBasi
CyulecTBylomHe CXeMHO-TeXHHUYeCKHe pellleHHs, NepBas 4a-
CTOTa pasjiesia JOJXKHa JexaTb B avanasone 300—500 I,
Bropas — 4, 0—5,0 k'L

B npennaraemofi komctpykuun ucnoabsoBansi RC ¢u-
JAbTPLI TPeThero nopsllka ¢ KPyThiMH cpe3aMH. B momoJHe-
HHe K (uiabTpaM B KaxIoi MoJjoce YCHJIEHHS HMeeTcs
yacrotHo-3aBucumas OOC, nuHeapu3upyomas XapaKTepH-
CTHKY YCHJIHTeJIst CBOeil MOROCH H CHHXKAalollas B3aHMOINpO-
HHKaHHe CHrHaJIOB pasHuix noaoc [5, 10, 11, 20]. ise no-
cleloBaTesIbHble CTYNEHH ceJeKLUHH Mo uyactote obecrneunBa-
10T NMOBbILIEHHOE 3aTyXaHHe MeXAy KaHaJaMH.

Bropo#i ocoGennoctbio npensiaraeMoro ycuJaHTeas AB-
JIA€TCsl  HaJH4He peryjastopa TeMm6pa CpelHHX 4YacCToOT
(PTCY). Ipu npocayliuBaHHH 3BYKOBOH MPOrpaMMbl 3TOT
peryaaTop nossoJisieT BHIAEAHTb GoJiee BHIIYKJIO «IPOBaJIHB-
UIYIOCA» YacTb MY3bIKaJbHOro 06pasa, yBeJHUYHTb COYHOCTb
H NpO3payHoCTb 3ByyaHus. B acTpanHoli MysbiKe, rie oCHOB-
Has YyacTb 3BYKOBOH 3SHEPrHH COCpPeJOTOYeHa B JHala3oHe
yactor ot 800 no 1500 I'u [19], mocpemcTBOM 3TOrO pe-
FyJasiTopa ylaeTcs HECKOJbKO CMAMYUTb XapakTep 3BYYaHHA,
€CJ¥ MPH 3aNHCH NPOrpaMMbl YPe3MepHO BbijieJIeHbl COJIH-
CTHl M NMOJABJIEHb CONMPOBOXKAAIOLIHE HHCTPYMEHTHI.

Peryastopsl Tem6pos HuskouacrotHo#t (PTHY) u Bbico-
koyactoTHoli (PTBY) nosoc naloT Bo3MOXKHOCTb NpH JIO-
ObIX, na)e MHHHUMAaJbHBIX, YPOBHSIX T'POMKOCTH CJBILIATh
NOJIHOLlIEHHOe 3BY4YaHHe, TaK Kak IIyOHHA peryJHpoBOK Ha
uacrorax 100 u 10000 'n pocTuraetT mo HanpsixKeHHIO OT
0,02—0,05 no 3,6—4,0 B, 1. e. 80—180 pa3s, uTo cocTaBaseT
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38—48 nb. Hano 3amerturb, uTO 1ipenessl peryJHpOBKH
CHH3y OrpaHHYeHbl JHLb NEepPBbIM CKauKOM H3MeHeHHs CO-
DPOTHBJIEHHS] NMOTEHIHOMETpa, a CBepPXy — MOLIHOCTbIO IIO-
JIOCOBOro ycuautens. Takasi riaybuHa pery/JMpoBOK B JHa-
nasone ot 20 go 500 I'u u or 3,5 no 20,0 k['n mosBoaser
BeCbMa TOYHO CJeI0BaTh KPUBHIM PaBHOM FPOMKOCTH (mco-
¢omerpuueckoit QyHKUUH) mpH J1060M BO3MOXKHOM YDPOBHE
3ByuaHus [6, 8, 19, 21, 24]. IlpuBenennsie Ha puc. 1 amnuu-
TYAHO-YaCTOTHble XapaKTePHUCTHKH HaIIAJHO MOATBepKaa-
10T CKa3aHHoe.

Jpyroit 0co6eHHOCTBIO NpeNJaraeMoro YCHJAHTeNAs sBJS-
eTcsi NIPUHIUN KOMIOHOBKHM anmapata. Bo-nmepsbix, BhIGpaH
HaBeCHOH MOHTaX, MO3BOJSIOIHA OCYIIEeCTBJSATh H3MeHe-
HUsl B CXeMe, MPHMEHATb JeTallH MOYTH JIOOBIX THIOB H ra-
6apuTOB, a TaKXe NONMYCKAaIOWHWH MHOrOKpaTHHle Nepenaii-
KH B Hpollecce HAaCTPOHKH M 3KcnmepuMeHTOB., Kpome Toro,
HaBeCHOH MOHTa)XX HMeeT MeHbIllMe MapasHTHble CBA3H [4]
M TPYLOEMKOCTb MO CPaBHEHHIO C MOHTa)XOM Ha MNeYaTHHIX
njatax NpPH MaJbiX THpa)ax H3rotaBJHBaeMOH ammnapa-
TYPHL

Bo-BTopbiX, B OTIHuYHe OT GOJILHIHHCTBA H3BECTHBIX yCH-
JuTesefl B KOHCTPYKIMH HeT XKIyTa H3 COeJHHHTEJbHBIX
npoBooB. ENHHCTBeHHBIMK- IPOBOJHUKAMH B GJIOKE YCHJIH-
TeJisl, HMEIOIHMH MaKcHMaJbHYI0 AJHHY 1o 30 cM, ABJAAIOT-
cs1 IpPOBOJa HaKaJia, aHOJHOro NMUTaHHsA JaMn H (xo 15 cm)
NpPOBOJA K BBIXOXHHIM pazbeMaM. Bce ocTasibHBle coenuHe-
HHSL B NojaBjsiolleM OOJbIIHHCTBE BINOJHEHB! Henocpei-
CTBEHHO BBIBOJAMH CaMHX 3J€MEHTOB CXeMHI.

Bce peryastopnl (TemOpoB, rpoMkocTH, GanaHca) u ce-
JIEKTOp BXOJOB YCTAaHOBJIEHBI 1O MeCTy MOHTaXa, a4 HX OCH
yIJIHHEHbl H BbIBEJEHBI Ha JIHIEBYIO NaHe/b.

Jdaneko He KaXibli panuonio6uTesb pacnojiaraer muo-
CTAaTOYHOH TeXHHYeckof 0as3o#l JJisi H3rOTOBJEHHSI pYyueK
CJIOXKHOA KOHQHUIypaLHH, MHOTHE HCIIBITHIBAIOT 3aTPYIHeHHS
NpH HaHeCeHHH HaAMHcell Ha cTekJe HIH MeTasne. OGHYHO
panuoo6uTeIb MOXeT BBINOJHHTb XKeCTsHble paboThl, cle-
JaTh KOHCTPYKUHIO H3 CTaJd HJH AOPaJIOMHHHUSA, HCNIOJIb30-
BaTb y3Jbl 33aBOJCKOro NPOH3BOJACTBA IS KOMMYTallHM H
ynpasJ/ieHHs. DTO ToXe y4TeHO MPH NMPOeKTHPOBAHHH HACTO-
AILETO YCHANTES.

Bcsi KOHCTPYKIMS BBHINOJHEHA M3 MATKON CTajH TOJILH-
HO¥ 1 MM, fBAsOLIefCS 3/1eKTPOMAarHHUTHEIM 3KpaHoM [4],
YTO MO3BOJIHJIO NMPOCTHIMH CPeJCTBAMH 3HAYHTEJIbHO YMeHb-
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Puc. 2. Pasmeilenne ferajefi Ha maccu:

Temépa

3 —~ peryastop
BXOJOB; 6 — DerynaTop FPOMKOCIH

2 —-- KOHTPOAb BKIlouenus HI;

4 — perynaTtop GanaHca; 5 — CeJ2KTOp
7 = peryaatop TtemGpa BY; 8 — peryasatop TemGpa CU.

1 — skawuarens cetyw B4;

HY;



IIHTh BO3MOKHBIe MapasHTHbIe CBSA3H, HABOAKH H GOH. YcH«
JIUTEJH H BHIXOJHbIE TPAHCHOPMATOPHI pasneseHbl CTaJbHbl-
MM SKPaHaMH H 3aKpbIThl CTaJbHBIMH KpbIIKaMH. DTH Me-
pbl 3HAYHTEJNbHO YBEJIHYH/IH IepeXOfHOe 3aTyXaHHe MeXAy
KaHajJaMH H NOJOCAMH H YMEHBIIHJH BO3MOXHOCTb CaMo-
Bo36yxnenusi. PasMelleHue HeTasled Ha WIacCH IOKa3aHO
Ha pHC. 2.

B KauecTBe aKTHBHLIX 3/JIeMEHTOB B YCHJIHTENEe IpHMes
HEeHbl pajHOJaMIbl MO TOH MNPHYHHE, YTO TPAH3UCTOPH H
MHMKDOCXeMbl CO3NAI0T GOMBIIHI YPOBeHb COOCTBEHHBIX HIY-
MOB, 0cOGEHHO B BepXHell YaCTH 3ByKOBOro AuamasoHa. Kpo-
Me 3TOro, INpHMeHeHHe MOJyNPOBOAHHKOBHIX NPHGOPOB
BbI3bIBa€T HEOOXOAMMOCTb YBeJHYEHHs 4HCJa KacKaJoB yCH-
JIeHHS, YCJOXKHSAeT 6JI0K cTaGH/IH3HPOBAHHOTO MHTAHHS, Tpe-
6yeT NMpHMeHEHHs] PafHaTOPOB K BHIXOAHBLIM TPaH3HCTOPAM
H, HaKOHell, IPHBOAUT K HeOOXOIHMOCTH OGecreyeHHs 3allu-
Thl BBIXOAHBIX TPAH3HCTOPOB OT 3aMbIKAHHH B Harpyske H
3aIUTH OGMOTOK AHHAMHYECKHX TOJIOBOK OT CrOPaHHs NpPH
HEHCNpaBHOCTAX B BLIXOAHBIX KacKazax (B GecTpaHctop-
MaTOpHBIX cXemax). [IpH eNIHHHYHOM H3rOTOBJIEHHH B JHO-
MallHHX YCJIOBHSIX TPAH3HCTOPHBIA YCHJIHTEJNb aHaJIOTHYHO-
ro Tuna Gosee TPyLOeMOK H Bhillle MO CTOHMOCTH. Kpome
TOro, MY3BIKQJNIbHBIA CHIHAJ, HOCSILHA OOGBIYHO AHHaMHYe-
CKHfl, MHOTONNKOBHIA Xapakrep [19, 20], BeI3biBaeT B TpaH-
3HCTOPHBIX YCHJHTENSIX De3KHe CMelleHHsi pabO4YHX TouYeK
XapaKTepHCTHK TPAH3HCTOPOB H3-3a HeAOCTAaTOYHOCTH JEH-
HaMHYecKOro JHamna3oHa MOCJAelHHX. YBe/lHYyeHHe NHHaMH-
yecKOro AHanasoHa TPaH3HCTOPHHIX KackajoB TpeGyeT yBe-
JIMYEeHHs] CHJIbl Ha4yaJIbHOTO TOKAa TPaH3HCTOPOB, a 3TO BeAeT
3a co6oil Bo3pacTaHue MIyMOB (H 6e3 TOro 3HAYHTEJLHBIX).
Oco6rle 3aTpyAHeHHs BbI3bIBaeT OTOPaKOBKa KOMIJIeMeHTap-
HBIX ap BBHIXOXHBIX TpaH3HCTOPOB. IIpHMeHeHHe XKe TpaH3H-
CTOPOB OJIHOTHIHOR NpPOBOAMMOCTH O3HAYaeT YCAOXKHEHHe
¢asoHHBepCHOro KacKafa U Tpebyer GO/bIIEro KOJIMYecTBa
neraJen.

B WIHPOKONOJIOCHOM TPaH3HCTOPHOM YCHJHTese mpoGJe-
ma OOC nporuBopeunBa. CTpeM/IeHHe K yMeHBIUEHHIO CIIA-
0B XapaKTeDHCTHKH IO KpasM [HanasoHa, yBelH4%eHHlo
TepMOCTaOH/IH3alUH H JIHHEapH3alHH XapaKTepHCTHKH
TPAH3HCTOPOB 3aCTaBjisieT YBeJHYHBATb OCPATHYIO CBH3b
[11, 12, 16]. B To ke Bpems orpaHHYeHHas peaKIHs yCHJH-
tesna no uent OOC BHI3BIBAaeT ero mneperpysky, peskoe BO3-
pacTaHHe HeJHHEHHBIX H HHTEPMOLYJSLHOHHBIX HCKaXKe-
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wuit [11, 12]. Torma npuxomutcss yMmeHbIIATh TAYGHHY
o6paTHOR CBfA3M M NPHMEHSITh HA BBIXOJE pPelKHe H JOpOrHe
BBICOKOYACTOTHEIE TPAH3HCTOPH. UpeaMepHOe Ke pacHiHpe-
HHE T0JIOCH TNPONYCKaHHS BeleT K BO3GYXKIEHHIO YCHJHTe-
as #a CBY, uro BHI3BIBaeT XpuMIOCTb 3ByKa [12, 18]. Bh-
COKOYaCTOTHBIE TPAH3HCTOPHl BHINYCKAIOTCH B NepBYI0 Oye-
peib C mapaMeTpamMH, HYXKHBIMH B HX OCHOBHOM peXHMe
HCNOJIb30BAHUS, H HMeIOT HeHODMHDOBAHHbIA ypOBeHb Y-
MOB Ha HH3KHX uyactoTax [15, 22, 23]. DTH wyMHl, B3aHMO-
IEACTBYS C MOJNE3HBIM CHTHAJOM, BHOCAT HHTEPMOLYJISIHOH-
Hble HcKaxeHus [18]. KoHeuHo, B TPeXmoJOCHOM yCHAHTeNe
B nojoce HY MOXHO NpHMeHHTh TPaH3HUCTOPH C HH3KOH
rpannyHo# yactoroii. Ho 8 CU u BY nosocax 3to He yAa-
crea. Takoe pemenne euie 6osee yBeJTHYUT HOMEHKJAATYPY
netajeil ¥ 6e3 TOro Je(HUUTHHIX.

JlaMnoBHII BapHAHT yCHJIHTeJs He TpeGyeT oTGPaKOBKH
nerajiedl, HMeeT MeHblIe KacKajoB H AeTajeil BOOGIe, BHI-
NPSIMHUTENb NPOCT H He TpeGyeT HaJaxHUBaHUs, ceGeCTOH-
MOCTb OTHOCHTeJIbHO MaJ/ia, HacTPOHKa He BLIZOBET TPYAHO-
CTed fmaxe y pajauo/ioGHTesell cpefHeldl KBaAHUKaIHH.
Macca, raGaputs 1 snepronotpeGienne He SIBASIOTCS Ompe-
HeNAIcUIMH  GakTopaMu B CTAaUHOHADPHBIX BBICOKOKauecT-
BeHHBIX ycuautensx [6, 14].

[TpuHnunuanbHas cxemMa ycHiauTeds (OLHOTO KaHana)
NOKa3aHa Ha pHuc. 3.

CTepeo- MM MOHOCHTHaJ, NOCTYNHBUIHH Ha OAMH H3
BhixoJoB [I[2—III5, mopaercsi uepes cenekTop BXomoB BI,
Ha jsamny JI1, BKIIOYEHHYIO MO CXeMe KaTOXHOTO MOBTOPH-
TeJsi, UMelolllero GoOJIbIION JMHAMHMYeCKHH auanasoH. CHr-
HaJl yCHJIHBaeTCs MO MOLIHOCTH, MOCTyNaeT HA OUCKPETHHIA
peryaarop ycunenus B3 [1, 2, 5, 20]. 3arem curaj ycuiau-
BaeTcs KackKajioM Ha Jamne JI2 ¢ peryndaropom GaJjaHca
(R22) B nenu xarona. C aHOAHOH Harpy3kn samnsl J12 cur-
Han nonanaer Ha ¢uabTpe Z1 u Z2, rie ¥ NPOUCXOLHUT Iep-
Bas cesJeKUusl no yactote. Uepe3 (UABTP HH3MIHX 4YacCTOT
Z1 curuwan c yacroramu ot 20 no 400 [ mnocrtymaer Ha
aamny JI3, ycunusaercs u uepes PTHY (R3/) nocrynaer
Ha (a30MHBepPCHBINl KacKal, cOGpaHHBIH MO cXeMe C KaToj-
HOU CBsi3blo Ha jawmne JI4 (JI15). Takas cxema nuMeer GoJsb-
HIyI0O CHMMETPHIO NJed M CcTaGHABbHOCTb NapaMeTpoB, Ko3d-
¢unueHT ycusnenus 2 u GOJEILION NUHAMHUYECKHH NHanasoH,
Jerko Hactpausaercs [1, 13, 20].

Jlanee curxaj nomajfaer Ha yIpaBJsIollfe CETKH JaMIl
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Jq6, JI7 (J18, J19), BKNIOYEHHBIX MO TPALHLHOHHOH CXeMe
yJAbTPAJHHEHHOTO [BYXTAKTHOTO YCHJEHHSI C BbIXOIHBIM
tpancpopmaropom T2 (T5) or paguonpueMuukoB «CHMoO-
nus» uan «®QectuBanab», «MuHck», marautodonos «[lHemnp-
11», «Ouenp-12», «duenp-14» [5, 6, 10, 16].

Yepes GuabTp CpeAHHX H BBICOKHX 4acToT Z2 CHrHal C
yacroramu ot 400 mo 20 000 I'u moctynaer Ha NpOMeXyToU-
HbIl Kackan ycuautesns Ha Jjamne JI10, KOMIEHCHPYIOLIHH
norepu B QuabTpe Z2. YcHAEHHBIH CHTHAJ BTODHYHO CeJsiek-
THpyeTcs QuabTpamu cpexuux (Z3) (400—4000 I'm) u Bbic-
mux (Z4) uacror (4000—20000 I'm). [lanee cHrHainl B
Ka)kJI0# T0J0ce COOTBETCTBEHHO MoNajfaiT Ha jaammbl J111
u JI15, perynupyiorcs norenuuomerpamu PTCU (R69) u
PTBY (R87), ycunusatorcs namnamu JI112 u J116, nocine ye-
ro NOCTYNalT Ha OKOHeuHsle Jaamnel JII3 (J14) u JII7
(/118), BK/IIOUEHHBIE MO YJAbTPAJHHEAHON OJIHOTAKTHOH CXe-
Me c BHIXOZHBIMH TpaHcpopmatopamu Ip3 (Tp6) u Tp4
(Tp7) ot npuemHukoB «Ypan-110», «Puronna», «Paken»,
peBepGepanHOHHON TIpUCTaBKU «dx0» [5, 6, 10, 17].

OkoHeuHble KacKaabl BCeX IOJOC OCOGEHHOCTeH He HMe-
IOT H HACTPaUBalOTCA OOBIYHBIM NyTEM.

OrpunarenbHbie oGpaTHble CBA3H, NOJaBaeMbie C BTO-
pUYHBIX OGMOTOK BBIXOJHBIX TPaHCHOPMATOPOB, OTVIHYAIOTCA
rayOHHOH W 4acTOTHbIMH CBOHCTBaMH, ONpeleaseMBIMH Ia-
pameTpamu emkocTeli M pesuctopos R50, R51, C20, R78,
R79, C38, R97, R98, C47.

ITpu COOTBETCTBUH HOMHHAJOB NpPHMeHAEeMbIX JeraJfed
HOMHHAJ/1aM, YKa3aHHbIM Ha CXeMe, YCHJAUTeNb GyAeT pabo-
TaTbh cpasy {ecau B KOHCTPYKTHBHOH 4aCTH He OKaxXerTcs
owIHGOK, NpPOSBJSIOIUXCS NPH NEepPeKOMIOHOBKe Herajed H
y3JIOB).

Hactpoiika ycuautenss TpaJHUUOHHAA: OT BBIXOJHBIX
KacKaloB KaXJIOH u3 Nosoc K BXOZHBIM. Oco6eHHOCTbIO fB-
JsieTcsl TOJIbKO IIpPHMeHeHHe TpeX pasHbIX YacToT JAJsd
HacTpoiikH Kaxmo# mosocel: 100 [u— mas nosaocet HY,
1000 'y — CY, 10 000 I'u — BY. Kackanwl va JI1, JI2 u J110
HactpauBatoT Ha yactore 1000 I'u. B kaxnol noJaoce noc-
Jie HaCTPOHKH YCHJHTeNs Halo NpaBHIbHO c(a3upOBATh H
nono6pats rayouny OOC. Pexumel aamMn no nocTOIHHOMY
H MepeMEeHHOMY TOKY yKa3aHHl B TabJ. 1 u 2.

C KaToNHOU HAarpysku Jamnbl J// BXomHO#l CHrsHaja Mo-

eT ObITE HOLAH HA BXOJ CTepeoMarHuTodoHa yepes rHE310
1.
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Tabauya 1
Hanpsaxenns nocrosnHoro Toka (wamepurens 114312)

,,3:2;‘;:"” U, B Touka usmepenHs U.B
C50 300 A3, 4(6) 95
C52 300 J3, 2(8) 1,5
JA6(J18), 7 295 C4 200
JI6(J18), 9 300 J12, 4(6) 26
JI6(J18), 3 7+10 J2, 2(8) 1,7
JA7(J19), 7 295 Cc2 190
JA7(J19), 9 300 A1, 2(8) 85
JA7(/19), 3 7+10 C33 200
J13(J114), 1 280 J111, 4(6) 160
JA13(/114), 9 290 J11, 2(8) 4,25
JA15(J114), 3 8 C21 165
J17(J118), 7 280 /110, 1(6) 110
J17(J/118), 9 290 J110, 3(8) 0,8
JA17(/118), 3 8 R92, RY1, R86 210
C54 2565 J16, 4(6) 1060
J4(J]15), 4 210 J16, 2(2) 3,22
J4(J15), 6 158 J115, 4(6) 146
JI4(JI5), 2 . b6 J15, 2(8) 3
Ja4(J715), 8 63,5 JA1, 9 55
c7 240 J2,9 5,6

B cBasu ¢ TeM, 4uTO MOHODOHHUECKHE NPOrpaMMbl BhITEC-
HAIOTCS CTePeO(OHHUECKHMH, YCHJIHUTENb He HMeeT OTAeNb-
HOTO TepeKJIoyaTesss «MOHO/CTepeo», HO NPH Nojaye MOHO-
¢donnyeckoro curnana Ha 5 n ycraHoBke MepekaoyaTenst
Bl B monoxenue 4 NpOHCXOAUT 3aMblKaHHe BXONOB JIEBOTO
H NPaBoro KaHaJos (3 ¥ § Jenectku ruesna 5 coenunenbt
Mexny coboii). B stom cayuae ¢ paswema [/l cuumaetcs
MOHOCHTHaJ. B Tex e cayuasix, KOrga Hy»XHO 3amucaTth
CTepeOpOHHYECKYIO NPOrpaMMy Ha MOHOQOHHYECKHA MaruH-
ToQOH, TO Yepe3 CTAHAAPTHHI COeIHHUTENbHBIH Kabeab
CTEPEOCHTHAJ HYXHO NMOAaTh Ha ruesno II5.

Taxo# cnoco6 nepesoja yCHAHTENS H3 pPeXHMa «CTepeo»
B DEXHM «MOHO» MO3BOJIHJ He YCTaHaBJHBATb OTIeJbHOrO
nepekioyaTesisi 3THX PeXKHMOB, YNPOCTHTb KOMIO3HIHIO Te-
peaHeldl mnaHeJqH YCHJAHTENs, YMEHbUWHTb IJHHY COENHHH-
TeJIbHBIX NPOBOJIOB H Napa3HTHbIE eMKOCTH.

BaoK nuTanus BHINONHEH B OTAEJBLHOM CbHEMHOM CTaJlb-
HOM KOXYXe, COeIHHeHHOM C GJIOKOM YCHJHUTeJs 4eThIpbMS
BHHTaMu M4,
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Tabauya 2

Hanpaxenne nepemenHoro Toka (usmepurens MBJI-2M)

;5, % Touka E % Touka
% g HIMepeHHa U 5 ‘;? H3VICPEHHA )
8 S8
o
- J1, 3(7) 69 MB o | /111, 4(6) 1,4 B
= J1, 2(8) 62 MB S | 12, 3(7) 1,3 B
2 J12, 3(7) 60 MB = | J112, 4(0) 140 B
1s | /12 2@8) 20 MB I\ r13(a14), 2 | 130 B
x 21 12, 46 850 MB Ay
=) T JA3, 3(7) 420 MB i
. 3, 4(6 2,1 B <
EN -‘714('”(5)) 3 35 B = A1, 3(7) 70 MB
5 , o A1, 2(8) 64 MB
= J14(J15), 4 65 B o J2, 3(7) 62 w3
J4(J15), 6 65 B f 72, o5 36 B
! J6(I8), 2 | 65B | = | 72 46) 400 wB
= N7(J19), 2 65B | =RE 1 110, 27) 320 B
25 10, 1(6) 2,0 B
e L 115, 3(7) 450 M3
w & 1, 3(7) 60 M3 | S§ J115, 4(6) 2,2 B
Sa 1, 2(8) 66 MB S J116, 3(7) 89 uB
- 2, 3(7) 65 MB | = J16, 4(6) 10,0 B
S 2, 2(8) 28 MB | | JA17(J118), 2 9,0 B
of 2, 4(6) 740 B | @
Sd 10, 2(7) 320 uB
LI
= 75
Q " 1 ( ) .

Oco6eHHOCTb COCTOMT JIHIb B NPHMEHEHHH [/ KaxK[10-
ro KaHaja OTHedbHbIX JApoccesnelt (oT TeaeBH3opa «Pe-
KopA-B») m KoHzeucaTopoB (pHALTpPA BHIIPAMHTENS B Le-
JIX yJydyllleHHs PasBs3KH JEeBOro H NpaBoOro KaiaJjos Mo
aHogHomy nutanuio. CHa0BOf TpaHchopMaTop OT TeJeBl30-
pa «<KBH-49», «Py6un-102» unn «dkpau», «T-2», 1. e. aic-
6of, pawowui 290— 310 B nepemeHHOro ToKa Ha BTOPHUYHOII
o6MoTKe. MowHOCTb 1o NepBHYHOi o6moTke — 180—200 Br.
Jlandnle TpanchOpMaTOpOB IHoMelleHbl B Taba. 3.

Hutu nakana nepBbix IBYX JaMil NOJ0TrpeBaloTcs Mno-
CTOSTHHBIM TOKOM, KaKjiasi uepe3 OT/[esbHblH MOCTOBOH Bbl-
HpSIMHTENb C eMKOCTHBIM puabTpom [2, 4, 7].

AKycTHYECKHE CHCTEMBI JOJIXKHbI MMeTb He Melee Tpex
AMHAMHYECKHX TOJIOBOK NPSIMOrO H3Jy4yeHHs. DKCIepHMCH-
TaJlbHO NpPOBEPsSJIOCh IPHMCHEHHe TOJOBOK C CONPOTHBIE-
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Iauunie npocceneit u Tpanchopmatopon

Tabruya 3

Conporupne-| Hanyk-
Ne BHI- Yucno Mapka 8 ua- | gye nocTo- |TRFHOCTD Tacrnoprt,
BOJIOB BHTKOB METp NpPOBOAA, | guyomy TO-| ! é:—- MarHHTONpOFON
L rky, OM | ==50Tn)

1—2 1000 [121 0,14 {140+10% UIl4. 731.019
(panvona ¢Cum-
doBuay)

Tp2|2—3| 9250 | F13J1 0,14 | 404109 [1120x 30
16 I'nm
Tp5 | 3—4 250 | [13J1 0,14 | 40+10%
4—5 1000 37 0,14 [140:£109,
6—7 82 I13J41 0,64 2
Tp3| 1—2 1200 ‘.I'ISJI 0,15 gB4.731.067
m (pagHoNbl
970+ 109%| 7,6 T «ypf}},.l, 25,
Tp4| 2—3 1700 1341 0,15 6, 110, 111»,
peBepGepannon-
Hasi PHUCTaBKa
To6 | 4—5| 120 | 137 055 | 70,95+ ©xo») 122X 20
+109
Tp7
1,2 2800 I13J1 0,27 70 m19x 19
1—4 (155+4-28+| I13JT 0,8; 11140 X 70 (Te-
+183 1,0; 1,0 JIeBH30PbL
KBH-49-4,
5—6 440 1341 0,29 KBH-49-M)
Trli7_g| 10 |01 029
10—11 11 e 2,1
12—13 11 13T 0,8
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HUeM HOCTOSIHHOMY TOKy ot 2 xe 15 Om 8 mosoce HY, ot
4 10 10 Om B nosoce CH u ot 4 no 12 Om B nosoce BYU Ges
nepefesKd BLIXOAHBIX TpaHCPOPMATOPOB 4 HU3MeHeHHS 06-
paTHOH cBsi3H. B 3aBHCHMOCTH OT CTENEHH COrJIACOBAHHS C
Harpysko li3MeHsiJach OTAAua JHHAMHYECKHX TOJIOBOK 6e3
CYIECTBeHHHIX KaUYeCTBEHHbIX pasnuumil. Dosbmias ray6H-
Ha peryJHpoBOK TeMGPOB MO3BOJISiIa KOMHEHCHPOBATb He-
nocratoyHocth KITJ ¥ oTHauk IUMaMHYECKHX FOJIOBOK pas-
HBIX THINOB, YTO TaK:kKe MOKa3bBaeT NMPEHMYIIeCTBO TPexXmno-
JIOCHOT'O yCHJINTEJS 10 CPAaBHEHUIO C OJIHONONOCHBIM.

CxeMy M KOHCTPYKLMIO HACTOSILUETO YCHJIHTENST MOXKHO
3HAYUTEJIBHO YNPOCTHUTh, BHIMOJIHUB ycuauTeab nosockl HY
Mo OAHOTAKTHOH cxeme, monobuo CHY u BU. dto momycTHMO
NpH HAJHYUM XOpOLUed HH3KOYACTOTHOH AHHaMHYEecKo#l ro-
J0BKH ¢ BoicokuM KII u oTpauell (He KOMIPECCHOHHOR).
KosnyecTBo slaMm mpu 3TOM COKpPATHTCSl Ha uyeTHIpe.

B nonocax CU u BU MOXKHO TaKKe COKPATHTb YHCJIO
aamn. Ilockoabky namnet JI{12 u J116 pabotaioT B pexuMe
Ges ycunmenuss (c Bxaouyensoli OOC), ux momycrumo Yy0-
paThb, U3MeHUB rayOuHy H nonobpas pasy OOC. B pesyinb-
TaTe YNPOLLEHHI YHCJIO JIaMIl B YCHJHUTEJNE YMEHBIIUTCA AO
12. B cokpaleHHOM BapuaHTe YCHJIHTE/b TaKkKe MNOKasall
XOpOoLlIHe pe3y/bTaThl.
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CTEPEOTENEMOHDLI HA BA3E 1-TA-28
H. Tepuen

B /m061TeNbCKHX KOHCTPYKUMAX TOJIOBHBIX TeJI€POHOB
B KayeCTBe H3jyyaresel uallle BCEro HCNOJNb3YIOT Majora-
6apuTHbBIE JHHAMHYECKHE TOJIOBKH HEGO/bIIOH MOLIHOCTH
(0,1—0,5 Bt) ¢ uactoroit pesonanca 200—350 I'u. Has
obecrieyeHHsT yAOBJETBODHTeNbHOH paGoTel TenedOHOB B
IUNPOKOM [Hamna3OHe YacTOT TrOJIOBKI NPHXOAHTCH TNepene-
JbIBaTb, CHIXKas uacroty pe3oHaHca o 90—100 T'u. dra
nepenenka tpeGyer GosblO# aKKYPATHOCTH H BBHICOKOH TOY-
HOCTH B paboTe, NO3TOMY [AHHLIH MeTOJ He MOJNYYHJ pac-
HPOCTpaHeHHsl CPelH LWHPOKHX KPYroB pafuoiobuTenei.

Yacro ass yayullleHHsi KayeCTBeHHBIX MOKa3aTeJed Ma-
Jora6apHTHbIX AlIHAMHYECKHX TOJIOBOK MPHMEHSAIOT KOPpEeK-
THpyloWlHe  GuabTph, obGecneunBaloOUIe 3HAYUTENbHbIH
NCAbeM YaCTOTHOH XapaKTEPHUCTHKH B 00J1aCTH HH3IUHX H
BHICUIMX 3BYKOBLIX yacToT. Koppektupyiomne GpuIbTPH He-
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CKOJIbKO pacCUIHpAIOT paéoqylo noJiocy 4acToT, HO O4HOBpe-
MEHHO YCJOXHAIOT W YAOPOKAIOT HX KOHCTPYKIHIO, YBEJH-
YUBAIOT HeJIHHeHHble HCKa)KeHHs H Tpe6y}o1‘ NOBLILIEHHOH
MOILIHOCTH yCHJHTeEJS.

Puc. 1. KoHCTpyKuHa #HHAMHYe-
CKOH TOJIOBKH:

1 — puddysopogepxarenp; 2 — OCHO-
BaHHe; J — MeTaaNHYeCKast CeTKa;
4 — 11I0POJIOHOBAsl MOAYWIKA; 5 — KOJib+
10; 6 — kaGenenep:katenb; 7 — KOH-
TaKrHasi nnaHKa; 8 — BHHT; 9 — JucT
naotHo#t G6ymaru; 10 — MarHurHas CH-
cTeMa; 1l — wmypyn; 12 — Kycok
HCKYCCTBEHHOH KOXH; /3 — ropuesas
4aCTb MarHHTHOH cHctembl; /4 — Go-
KOBas yacTb Tejedouos

7
A Y R

VETIIIISS B

ereseria,

OnaHuM M3 nyTel yJayulleHHs] 3By4aHWUsl FOJIOBHBIX TeJje-
¢oHOB sBIsETCA HCNONb30BAHHE HU3JyuaTesell, HMeEIOLHUX
XOpollle KaueCTBEHHbIE MOKas3aTeJH, HO GOJbIIHX MO pas-
MepaM. ITO NMO3BOJSIET 3HAYHUTENBHO YAPOCTHTH KOHCTPYK-
UHI0O NPH BBICOKOM KaueCTBe 3BYKOBOCIPOU3BEJEHHs, che-
JaTh ee JOCTYNHOH [/ MacCOBOrO MOBTOPEHHS JaXKe HauH-
HAIOWHMHU PafgHOMIOOUTEAMHU.

B npeanaraeMoll KOHCTPYKLUHHM INHPOKOMOJIOCHBIX CTe-
peoOHHYECKHX TOJIOBHBIX TeJeOHOB B KauecTBe H3Jyuare-
Jeil HCIONb30BaHbl cpeaHeyacToTHele rojoBkd 1-[J-28 ¢
yacrotoii Mexanuueckoro pesonanca 100 Tu. Tenedonbl
yAOBJIETBOPHTEJbHO BOCIHPOH3BOASAT 3BYKOBHle KosneGaHHA B
auanasoe yacrotr ot 30 go 15 000 Iw.

W3 tpexcioliHoH ¢daHephl TOLIHHOW 3 MM BBIPE3aloT ye-
ThIpE 3arOTOBKH, HMeloLIHe pa3Mephl NHPPy3opoaepxKaTes
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rosioBku (puc. 1). B AByx M3 HHX, CJIyXaIUHX OCHOBaHH-
eM 2, B IeHTpaJ/IbHOH YacTH BbIMHJIHBAIOT OBAJbHOE OTBEp-
cTHe pasmepoM 65 X 40 mm no ocsam. OTBepcTHe ¢ nomo-
mplo kaes P-88 sakpbiBaloT MeJKOH MeTaJssTHyecKofi cer-
KO 3, cBepxy NpPHUKJ/EHBAIOT NOPOJOHOBYI NOAYIKY 4

Puc. 2. ®opma oronoebi Te- + Puc. 8. O6wui Buj TesedoHOB
aedoHOB

(kJaeft cieayeT HaHOCHTb He Ha OPOJIOH, & Ha JAePEBSHHOE
OCHOBaHHue).

M3 aByx ocraBLIKMXCs 3arOTOBOK H3rOTOBJSIOT ABA KOJb-
na 5 mupuno#t no 7 MM. B HuX mpocBep/aMBalOT MO ueThipe
OTBePCTHs AMAaMeTPOM 2 MM, COOCHO KpeneXKHbIM OTBEpCTH-
fiM B nu¢pdysoponepxarene /. KabGenenepxarenb 6 BbinoJ-
HAIOT H3 JIUCTOBOro AropajioMunusa. Yacts auddysoponep-
KaTess, CAyXKaILYyl0 KPOHLITEHAHOM AJSi BHIBOAOB 3BYKOBOH
KaTyllKH, o6pe3aloT HOXHULaMU. BMecTo Hee ycTanaBauBa-
10T KOHTAKTHYIO IJIaHKy 7 M 3aKpemjsiioT ee BHHTOM & K
anddysopoaepxkareno I.

Jns npenorBpalueHus monajaHus MeTasJIHYECKHX OMNHU-
JOK B MarHHTHBI!I 3a30p TOJIOBKH €e HYXHO 3aKJeHTb CO
cTOpoHbl auddy3opa muctoM nmotHoii 6ymarn 9. Ilpn pesa-
HHH W CBepJIeHHH Mexay AHdysopomepxaresem u gudpdy-
30pOM INpOKJAaAbIBAIOT CJOH BaThl, KOTOPYIO MOTOM Yyaa-
astor. JlauHy cBepJia orpaHdyHBalOT TPYOKOH HeoOXOAUMOM
JJIHHBL,

C Kycka HCKycCTBeHHOH KoxH pasMepom 20 X 17 cm
yAans0T TEeKCTHJbHYI0 MOAKJIaAKYy, B CepeiHHE Bhipe3aloT
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OTBepCTHE JHaMeTpoM Ha 15 MM MeHbllle AHMaMeTpa MarHi-
Ta TOJIOBKH.

[Ipu c6opke TeneoHOB TOJIOBKY HaKJIagbIBalOT Ha oOC-
HOBaHHe 2 W Ha ee MarHUTHYIO cucTeMy /0 HaTATHBAaIOT Ky-
COK HCKyccTBeHHON KoXm 12. Koxy akKypaTHO pacnpasis-
IOT U NMPHXHMAKT CBEPXYy KOJbLUOM & u Kabenenepxare-
aeM 6. ©anepHOe KOJIbLIO 5 NPUBHHUMUBAIOT MEJKHMH IIypy-
naMu I/ K OcHOBaHHMIO 2 M OCTAaTKH HCKYCCTBEHHOH KOXKH,
BLICTYMaloUilie 3a KOJbIO, OTPe3aloT Je3BHeM GesonacHoi
6putBbl. B MecTe BBIBOLOB 3BYKOBOH KaTyIIKH MpOpe3aloT
HeGosblIoe OTBepCTHe. 3aTeM KOXY HaKJEHBAIOT Ha Tople-
BYI0 uacTb /3 MarHHTHOH CHCTeMH TOJIOBKM H GOKOBYIO
yacTb Tesedonos /4.

OrosioBbe TeseOHOB H3TOTOBJAIOT H3 MOPOBOJIOKH [0
tdopme, nokaszanHoil Ha puc. 2, HaknaaHo# cTHIK NPOBOJIOKH
o6Bsi3bIBaeTCA HHUTKaMH, obmmBaerca Koxefi. [locae ycra-
HOBKH MAaTHHTOB B NPOYIHHBl OrosioBbsi TejnedoHb nprob-
peTaroT BHA, H306paXeHHBH Ha pHC. 3. '



ABTOJIIOBMUTENIAM

AKTMBHAS KOPOTKOBOSHOBASl AHTEHHA
0. Xa6apos

YyBCTBHTENBHOCTD SIBJSIETC OAHOH M3 OCHOBHBIX Xapak-
TEPUCTHK pajHONpHeMHUKA., B GoJblIMHCTBe ciayyaeB MpH
npHeMe Ha BCTPOEHHYIO aHTEeHHY ((eppHTOBYIO MJH LIThIpe-
Byl0) OHa OblBaeT orpaHH4YeHa COOCTBEHHbIMH LIYMaMH Mep-
BBIX KacKaloB pajuonpueMHHka. [IpuMeHsis HOCTATOUHO
BbICOKYIO BHELIHIOIO aHTEHHY, MOXKHO IHOBBICHTb YYyBCTBH-
TENbHOCTb CHCTEMbl aHTeHHa — npueMHNK., OQHaKo Heorpa-
HIYEHHO YyBEeJHYHBATb BBLICOTY AHTEHHbl HE [IMEET CMbIC]A,
TaK Kak, BO-TIepPBbIX, 3TO HEYLOOHO, a IIHOrJa H HEeBO3MOX-
HO, H, BO-BTOPBIX, HauliHasl ¢ HEKOTOPOIi BBICOTH, MOIIHOCTb
UIYMOB OKpPY2XKalOllero MNpOCTPAHCTBA CTAHOBUTCS PaBHOM
MOLIHOCTH COGCTBEHHbIX LIYMOB NpIHEMHHKA, NPUBEJEHHBIX
KO BXOAY, a 3aTeM npesbliiaeT ee. B atoMm ciyuae nanbHelt-
llee YBCJAHUEHHe BBICOTbl AHTEHHbI HE TOJBKO OecroJie3Ho,
HO H HeXeJaTeJIbHO C TOYKH 3DEHHA Meperpy3kH npHeMHH-
Ka CHrHaJlaMH MeCTHBIX MOIIHBIX pagHOCTaHLHH.

Uro6bl faTbh MpeAcTaBJeHHE O MaKCHMaJbHOIl 1e1eco06-
pasHoi BbICOTe aHTeHHBI, npuBeneM npumep. I[lyctb nmpuem-
HHK HMeeT peasbHyI0 4yBcTBHUTEJbHOCTb 50 MKB npu noso-
ce nmponyckanus 8 k['u. CpeaHee HanpsiKeHHe LIYMOB, NpH-
BelleHHOe KO BXOJy NpHeMHHKa, paBHO 3,5 MkB. Cpennss
HanpsiZKeHHOCTb NoJsi moMex Ha uvactotre 10 MI'm pasHa
0,4 MxB/M. MakcumanbHasi nesnecoobpasHasi aeficTByiollas
BbICOTA aHTeHHB Ay maxc = 3,5/0,4 ~ 9 M. Ecaun aHTeHHa
BbIMOJIHEHA B BHJEe BePTHKAJbHOrO NPOBOJAHHKA, €e BBICOTA
cocTaBuT 18 M.

3HauYHTENbHO MOBBLICHTH YYBCTBHTEAbHOCTb Ge3 yBesuye-
HHA ra6apHUTOB MO3BOJISIeT HOBBIH THN AHTEHHL!, TaK Hashl-
BaeMast «aKTHBHasi aHTeHHa» [l]. AKTHBHAs aHTeHHA mpea-
craBasieT co6ofi ycTpoficTBO, B KOTOPOM 00beJHHEHbl aHTeH-
HbIfi IUTBIPb H MAJIOLIYMSIIIHA [IHUPOKOMOJOCHBIH YCUIHTENb.,
AHTEHHBI WITHIPb, OKA OH MaJj MO CPaBHEHHIO C IJIMHOMN
BOJIHBI, HMeeT eMKOCTHOe BHYTpPEHHEe CONPOTHBJIEHHE
(puc. 1). AKTHBHOE BXOJHOE COMNPOTHBJIEHHE YCHJIHTENS
BecbMa BBICOKOe, a BXOAHasi eMKOCTb MaJja. [lonyuaercs
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JaCTOTHO-HE3aBHCHMbIH €MKOCTHBIH JAeNHTeNb HaNpsXKeHHs,
nepefaloIlnil 3HAYHTENbHYIO YacThb HaNpsXKEHHS, HaBeJeH-
HOTO B LITHIPe, Ha BXOA ycHaHTenas. Buixon ycuaurens coe-
IHHEH CO BXOJOM NpHEMHHKA.

OnucbiBaeMasi akTHUBHAsl aHTEHHA NpeAHa3HaueHa JIJs
BCTPaHBaHHA B IepPEeHOCHBIE TPAH3HCTOPHbIE NMPHEMHHKH C

(6 0033

k6 100
' — 3 (4-/2)8

r——=

& Elg o
Inbusbarenm
wimsipa

Puc. 1. Tpunuunnanpiasi cXeMa akTHBHOM aHTeHHB!

KOPOTKOBOJIHOBLIMH 1Hana3oHaMu. B kauyecTBe aHTEHHOro
IITHIPS HCMOJB3YETCA TeJeCKonHuecKas aHTEeHHa, HMelollasn-
¢l B NPHEMHHKe.

BectH npueM Ha aKTHBHYIO aHTeHHy B auanasoHax 1B
n CB 6n1710 npH3HaHO HelleslecOO6pa3HbBIM NO [ABYM MNpPHUH-
HaM. Bo-nepBbiX, Ha yacToTax Huxe 1| MI'L BbICOK ypoBeHb
nomex. Bo-BTOpHIX, (eppHTOBAs aHTEHHA, HA KOTOPYIO, KakK
npaBuJjo, Beaercs npueM B auanaszonax B u CB, menee
YYBCTBUTENbHA K GJHKHHM 3J€EKTPHUECKHM MOJSIM HCTOYHH-
KOB MOMeX, ueM LIThipeBas, U NO3ToMy crnocoGHa obecne-
yuTb JIyYlIyi0 NOMEXO3alUUILEHHOCTb NPHEMHHKA B 3THX
IfanasoHax.

AKTuBHAs aHTEHHA HMeeT CJedyIOllHe TeXHHYeCKHe Xas
PAKTEPHCTHKH:

pabouunii fuanason yactot 3—30 MTI'L;

co6CTBeHHAsi peasbHas 4yBCTBUTeNbHOCTh 10 MxB/m
(npu mauHe WTHIps 1 M H DoOJOCE NpOMyCKaHHS MPHEMHHKA
8 xT'n);

JuHaMuueckuit auanason 115 pb;

ycuneHnue no Hanpsixkenuo 10;

HamnpsixeHue nutanus 4—12 B;

norpebasemblit ToK 2,5—3 MA.
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Ha puc. 2 nokasan ypoBeHb COGCTBEHHBIX MIYMOB aK-
THBHOH aHTeHHH (KpHBasf 2) H YpOBeHb LIYMOB aKTHBHOH
aHTEHHBl ¢ NPHEMHHKOM, MMEIOIIHM PeallbHylI0 YyBCTBHTE/b-
Hocte 50 MxB (kpuBas 3). Tam xe (xpuBas 4) nokasaH
YPOBeHb LIYMOB TAKOro Xe NpHeMHHKa ¢ OOBIYHOH TeJecKo-
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Puc, 2, Yposesb 1yMOB:

1 — OKPYXKaloUer0 NPOCTPAHCTBA; 2 == AKTHBHOA &HTEHHLI; J —
mpHeMHHKA C aKTUBHOX aHTEHHOA; 4 — NpHeMHHKA C OGLIYHOHA
aHTeHHON

nuyeckodl aHTeHHOH W (kpuBas I) ycpelHeHHas 4acTOTHas
3aBHCHMOCTb HaNpsKEHHOCTH NOJA LIYMOMORZOOHBIX MOMeEX.
Kak BHIHO M3 pHCyHKa, pe3Koe BO3pacTaHHWe yPOBHS IIys
'MOMOAOGHBIX MOMeX Ha0JI0JaeTCs Ha 4YacToTax HHXe 3—
4 MT'1. ‘

CurnaJs, HaBOAHUMEIl B aHTEHHOM IUTHIPE, MOCTynaeT Ha
IBYXKaCKafiHBIA YCHJIHTEJb Yepe3 eMKOCTHbIH JeaHTes]b Ha-
npsxennss CaCpx (puc. 1). Ilpu s10M HanpsKeHnHe cHrHajna
Ha BXOAE YCHJHTeNs PaBHO

Ca
Unn =Us o0



IMepenaua nanpsixenuss TeM Jayuie, ueM Gogblie Ca H
yeM Menblie Cpx. IlepBblii KacKaj BHIMOJHEH Ha MOJEBOM
Tpansuctope T ¢ KaHaJOM n-THUMa no cxeMe ¢ OOIIUM Hc-
TOKOM. Bropo#i Kackajg— Ha OHUNOJSSPHOM TpaH3HCTOpE
T2 — coGpan no cxeMe ¢ O6GLIMM 5MHTTEPOM H OXBauyeH TrJy-
GoKOH napaJiie/lbHOR OTpHULATENbHON O06GpPaTHOH CBS3bI0 1O
HanpsixeHnuio yepe3 uenouky R3C3, uto nosBosuso MOMY-
YHTb paBHOMEpHOE yCHJEeHHe B IIHPOKOH MmoJoce 4acToT, a
TaKKe BeCbMa HH3KOe BXOAHOE H BHIXOLHOE CONPOTHBJEHHE
laHHoro Kackajga. Takoe mocTpoeHHe YCHAHTeNs, C OLHOH
CTOPOHHI, Oo0ecrneynBaeT MHUHHMAJBHYIO BXOLHYIO €MKOCTb,
Tak kKak Tl paGoraeT B pexHMe KOPOTKOTO 3aMbIKaHHS 10
BBIXOAY, H, C APYyroil CTOpOHHI, obecrneyHBaeT XOpOLIYIO JIH-
HEeHHOCTb BTOPOro KackKajla, Tak Kak napaJJjesnbHas OTpH-
nareabHas o6paTHasd CBA3b 3PQPeKTHBHO AeHCTBYyeT NPH BhI-
COKOM BBIXOZHOM COTPOTHBJIEHHH HCTOYHHKa cHraana. Pe-
xuM Tl mo mocTtosiHHOMY TOKY 3ajaercsi pesucropom R2.
Karymka uugykruBHoctH L2 3aMbBiKaeT MO MOCTOSHHOMY
TOKY LeMNb MeXJAY 3aTBOPOM H HCTOKOM H obecrneduBaeT Mo-
nasyenue uactoT Huxe 3 MI'u. Ha wacrore okono 4 MI'm L2
HMeeT napaJenbHBii pesoHaHc ¢ eMmkoctbio Cl = Ca +
+ Csx. Magiasn BbicOTa pe30HaHCHOro MHKa moJydyena GJa-
rofapsi NpHMeHeHHI0 (peppPHTOBOroO CeplleyHHKa ¢ GONbUIHMH
noTepsIMH Ha yYacToTe pe3oHaHca. KaTyllka HHAYKTHBHOCTH
L1 o6ecneunBaer mogbeM 4YaCTOTHOH XapaKTEPUCTHKH B
aunanasoHe 20—30, MI'u u nonasneHHe Oosee BBHICOKHX
4acToT.

Ha uacrore okosio 30 MI'u L1 uMeer nocaenoBaTeNbHbIA

C = Gy Coy
PE30HAHC C EMKOCTHIO Th+C,,  Pesonancubii muK

criaxuBaercs pesncropoM RI.

Co croka T1 curnaa nocrynaet Ha 6a3y T2. YcuneHHnbit
cHrHaj Bblpensiercss Ha Harpyske RS u nocrymaer uepes
konjencatop C5 Ha BXo4 npHeMHHKa. B kauectBe Bxona
NpHeMHHKa HCTIOJIb3yeTCs TOYKA €ro CXeMbl, COeJHHeHHas ¢
rHe30M BHeIIHeH aHTEHHbl pPa3[eNHTEJ]bHBIM KOHAEHCATO-
poM emkocTtio 5—10 n®. [Tpu noakaoueHHH aKTHBHOM aH-
TEHHBl Pa3[esHTeJNbHbIH KOHIAEHCATOP YAAJSIOT.

Katymka unHAykTHBHOCTH L3 npensiTcTByeT 3aMbIKaHHIO
6asbl T2 na 3eMJ10 N0 nepeMeHHOMY TOKy. Kectkas crabu-
qusanua pabouelt Toukn 12 npu M3MEHEHHH OKpyXKalollel
TeMIepaTypsl H MHTAaIOLIEro HanpsixeHHs obecneyHBaercs
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Puc. 4. MoHTaxHas nJjara ycuidrteas alTeHHBI:

@ - pa3MelleHHe JMeTajlel Ha mnJaaTe, O — KOHGMUrypalds neYyaTHLIX MPO-
BOJHHKOB



nuopoMm ZI1 u uenoukoit R4C4. 3seno R6C6 B uenu nuTaHus
ocaabJisieT BbICOKOUACTOTHBIE HABOJKH.

Ycunenne no HanpsiXKeHHIO OT 3atBopa I'/ K KOJJIEKTOPY
T2 cna6o 3aBHCHT OT TeMnepaTypbl U HaNpsXKeHUs NHTAHUS
H NPAKTHUYECKH ONpeaessieTcsl NPOU3BeeHHEM KPYTH3HBI Xa-
paktepucTukd T/ Ha conporusjenue pesucropa R3.

Ha puc. 3 nokasaubl 4yacToTHble XapaKTePHCTHKH yCHJIU-
TeJil aHTEHHB! MPH HanpsKeHHH nutanus 4, 6 u 12 B. Han-
Gosibliee u3MeHeHHe ycuaeHHs (1,5 nB) npoucxomut mHa
BBICOKOYACTOTHOM KOHIle Avamna3oHa. Ha Tom xKe pucyHke
noka3aHo Bausinde uenouku LIRI (cpaBHH KpuByi0 2 ¢
NYHKTHPHOH KPHBOH).

Ycunutenp aHTEHHbI CMOHTHPOBAH Ha MeYyaTHOH mjare
(puc. 4) u3 GONBrHPOBAHHOTO CTEKJOTEKCTOJIHTA TOJILIHMHOI
1,5 mm. Bee pesucropsr tuna OMJIT 0,125 Br, kongencaro-
per tima KM-6. Katymka L/ namorana Ha pesuctop RJ
npoBogoM I19B-2 0,1 BHaBasn u comepxut 60 ButkoB. Ka-
tymwkn L2, L3 uwamoraunl Ha cepaeunnkd K7 X4 X 2 wus
¢eppura 2000 HH uau 2000 HM B oaun ciaoff U comepxar
no 24 sutka nposoxa [13JIMIO 0,12, das cHuxKeHusi coG-
CTBEHHOI €MKOCTH cepJeyHHK KaTyuwkd L2 ejaTesJbHO
nepei HaMOTKoi oGMOTaTh TOHKOH JakoTKaHblo. O6e Kka-
tymku L2, L3 nakupytor kiaeem. B®-2 u mocne npunaiiku
BLIBOJOB NPUKJEHBAIOT K NMaTe TeM Xe KjaeeM. BxoaHoit u
BBIXOAHOH MPOBOAHHKH CXEMbl, a TaKXe MPOBOAHUKH /A
NOAKJIOYEHHs] MUTAIOIEr0 HaNpsXKeHUs, a6pa3oBaHbl BHIBO-
namu pesuctopoB RI u R6, a takxke KouueHcatopos C5 u
C6. J1ns noBbIIIEHUS HAJeXHOCTH MOHTaXKa KOHTAKTHbIE
NJIOLLAJAKU B MeCTax NMPUNAHBAHUS 3THX BbIBOAOB XKeJaTelb-
HO YCHJIUTh MYCTOTEJBIMH 3aKJENKaMH.

B xauectBe cepaeuHHkoB Kartymek L2, L3 Moryt 6biTh
MCIO/Ib30BAHBl LIHPOKO pAacHpOCTpaHEeHHble  CepaeyHHKH
K7 X 4 X 2 u3 ¢deppura 600 HH. B stom cayyae katymxu
L2, L3 ponxubl ObITh HAMOTAHbl B OAMH CJOH NPOBOAOM
MN3JIHIO 0,08 u cogepxartb no 40—60 surkos. ITockosbky
¢depputr 600 HH umeer Ha uactoTe 3—4 MI'n MeHbliKe no-
Tepu 4yeM ¢epput c npouuunaemoctoio 2000, BbicoTa peso-
HAHCHOrO MHKa yBesauuHuBaercs Ha 6—8 ab. llnon A1 tuna
K503 mMoxer GbITh 3aMeHeH JIIOGbIM KPEMHHEBBIM AHOAOM
noaxoasiero pasmepa (4219, 1220, KAO508, K512
u T. n.). Bosmoxua 3amena rtpausucropa I'T313 apyrummu
BbICOKOYACTOTHBIMH FepMaHUEBBIMH TPAH3UCTOPAMHU CTPYK-
TYypl p-n-p ¢ OoJee HU3KOH TpalU4YHON -4acTOTOIl.
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[Ipu sToM npeamouteHue cjaeayeT OTAaBaTb TPaH3HCTOpPaM
¢ BoicokuM PB. Heo6xoaumo uMers B BHAY, UTO NPH 3TOM Oy~
JEeT CHHXAaTbCs BepXHssl TrpaHHua paboyero AMAanasoHa
4acToT.

B CMOHTHpPOBaHHYIO H NPOBEPEHHYI0 MOHTAaXKHYIO NJAaTy
BCTaBJISIOT CO CTOPOHBl MOHTaxKa H Pa3BaJjibIOBBIBAIOT Pe3b-

——~o

SH P ]
S~—<n Xomymur (3) dename
710 TUariempy mpyor
24 U3 NPYRUKROU Crmanu
:\20/7717. 92,4
'y 18
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Puc. 5. dckusnl peraneit

6oBbie BTyJaKkH I (puc. 5). Ilnatel ycraHaBiMBaIOT B 3KpaH 2
1 3aKpemIsioT ¢ 06paTHON CTOPOHBI ABYMSI BHHTaMH. DKpaH
KpenuTcs Ha H30/ISALHOHHOH BTyJIKe TENeCKONHYECKOH aH-
TeHHbl BOJIM3M ee BepXHero KOHIA BXOAHBIM BEIBOJOM KBep-
Xy TpH MOMOLIH NPYKHHSAILET0 XOMYTHKa 3, MPHKJENaHHOTO
K G60KOBOH cTeHKe 3KpaHa. OT KOHTaKTHOTO JIeNeCTKa TeJie-
CKONUYECKON AHTEHHbl OTMAWBAIOT MPOBOAHMK, HAYHIMH K
cxeMe NMPHEMHHKa, U MeXJYy JIeNeCTKOM H BXOJHLIM BHIBO-
JOM YCHJIMTENsI aHTEHHbl BnauBaloT KoHaeHcatop CI. ILmo-
COBBIH NPOBOA NHUTAHUSI AHTEHHB! COEJUHSIIOT C 3a3eMJSIo-
el IWHMHOM NMpHeMHHKA BOGJH3HW €ro BXOJHBIX Lenei, a MH-
HYCOBBIl NMPOBOJ, MPHCOEJHHAIOT K TOUKE CXeMbl, B KOTOPOH
HanpsKeHHe NMHTAHHS AOCTATOYHO XOpOIIO OT(PHILTPOBANO
OT HHU3KOYACTOTHBIX HABOAOK.

[IpaBunbHO coOpaHHasi aHTeHHA HAJaXXHBAHHS He Tpe-
oyer.

Jlureparypa
I. AkTHBHble aHTeHHBL.— «Pajno», Ne 1, 1975.
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MCTOYHMKHU NUTAHUA

3ALMTA UCTOYHMKOB MUTAHMA

C. Hasapos

VenoBusi paGoThl, OTJIMYAIOLIHECS OT PEKOMEHOBAHHBIX
(KOpOTKHE 3aMbIKaHHS M MNeperpys3kd), Heb6JaronpUATHO
CKa3bIBAIOTCA HA HKCIJyaTalUHH aKKyMyJsaTOPHBIX Garapeii,
CHHJKAIOT HX J0JIFOBEYHOCTb H YMEHBIIAIOT €MKOCTb, DTO XKe
OTHOCHTCSl U K APyrHM HCTOYHHKaM nutauus. Lupoko pac-
NpocTpaHeHHble MACCHBHBIE CrOCOGH 3allUTH MaJjo 3dpdek-
THBHBI BCJICJICTBHE CBO€H HHEPIHOHHOCTH (HampHMep, NJaB-
Kue npenoxpauurenu). I[Tostomy HaubGosee 3(peKTHBHEIMH
SIBJISIOTCS 9JEKTPOHHbIE CXeMBbI 3aILUTHI.

Ilpeanaraemoe HHXKe YCTPOHCTBO MO3BOJsieT OGECIEUUTD
HaJeXKHYI0 3aILUTy aKKyMyJsiTOpa, BHINPSAMUTENS HJIH CTa-
6uau3atopa OT NepPerpyskd Mo TOKY HMJH OT KOPOTKOro 3a-
MblKaHusi B Harpy3ke. CHcTeMa 3aLUThl NMOJIyYyaeT NUTaHHE

U
H——z,r————>|
3 A iy w14
U Yempoucmlo U
" Jauqumst o LAy
| I | -

Puc. 1. Cxema BKJIOYEHHSI YCTPOHCTBA 3aLIUTHI

OT 3alllMI[aeMOro HCTOYHHKA. BkJloueHue ycrpofictBa mpo-
H3BOJMTCS HENOCPENCTBEHHO MeX1y 3allHIlaeMbiM HCTOY-
HHKOM H Harpyskoi, Kak 3To NOKa3aHOo Ha pHc. l.
INpuHUMOHANbHAs CXeMa YCTDOHCTBa INpHBeAeHAa Ha
puc. 2. Ilpu BrJouenuu Kmoua Bl (cm. puc. 1) xoHzaeHca-
top Cl (pHc. 2) moakJioyaercss K 3alllHllaeMOMYy HCTOYHH-
Ky M HauWHaeTcs ero 3apsia. Tok 3apsga NPOXOAHMT N0
Henu: MJI0C UCTOYHHKA, KoHpeHcatop CI, pesucrop RI, mno-
tenuroMeTp R2. Jlanee Tok pasBerBasercd. Yactb ero mpo-
XoauT uepes notenuuomerp R2 u pesucrop R3 Ha MuHyco-
BHIH BBIBOJ HCTOYHHMKA, APYyrasl 4acTb — 4yepe3 CTaOHJIHTPOH
JI1 v wyHTHpOBaHHBIA pesucTopom R4 nepexon 6asa —
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SMUTTep TpaH3ucTopa T2 ¥ TakXe Ha MHHYC 3aUlML1aeMOro
HcTOYHHKA. Ecin 3HaueHHs cONpOTHBJIEHHI PE3HCTOPOB Bbi-
OpaHBl, KaK 3TO yYKa3aHO HHXXe, TO NOA AEeHCTBHEM 4acTH
3apanHoro Toka konpeHcatopa C/ rtpansuctop T2 oTKphI-
BAeTC MW BXOAHT B PEXHM HacCbllleHHA. DTO NPHBOIAHT K
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Puc. 2. Tipnnunnnanpnas  Puc. 3. BoavTaMnepHas XapaKkTepucTH-
cXeMa yCTpoicTBa 3allH- Ka TPaH3HCTOPOB
Thi 3

6bLICTPOMY OTKpPbIBaHHIO OTKJOYawoouero TpaHnaucropa T1,
KOTOPbIH TaKXe BXOANT B PEXHM HacbilleHHsl NOA AeiCTBH-
€M YaCTH KOJIJIEKTOPHOTO TOKa TpaH3ucTopa 72, nporekato-
mero no pesucropy R5 u nepexoay 6a3a — sMHTTep TpaH-
aucropa T1. Pa6ouas Touka Tpansucropa T/ B 3ToM cayuae
onpeaessercs Toukoil A (puc. 3) B COOTBETCTBHM C Harpy-
304HON NPAMOH, COOTBETCTBYIOWEH conpoTHBaeHH0 Ry Iloc-
Jie TOTO KaK oTKpoercs Tpansnctop T1, Ha Bbixoae ycTpoii-
CTBa 3allUTHl (Ha Harpyske) yCTaHaBJMBAaeTCHd HanpsKe-
Hue:

U,=U,— AU (cMm. puc. 1),

rie AU = Uyon— ocTaTouHOE HanpsixeHnue Tpausucropa T1
B peXXHMe HachillleHHs.

OTtkpuiThiii Tpanauctop T1 myntupyer konpencatop Cl,
W 3apal ero npekpainaercd. B pexnme HopMmaabHoil 3Kc-
nayaTtaunn o6a TpaH3HCTOPa YCTPOHCTBA 3alUMTH HaXOAAT-
cs B peXHMe HachillleHHs. ‘ ‘ :
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[Tpu BO3HMKHOBEHHH MepPerpy3kH HJAH KOPOTKPro 3aMbl«
KaHHA B Harpyske pabouasi Touka TpaHauctopa 11 nepeme-
HiaeTcst o0 KPHUBOH, COOTBETCTBYOULEH BbIOpAaHHOH BeuYiHE
6a3oBoro Toka /5, (Tak KaK OH OCTAeTCsi HEH3MEHHBIM) L0
nepeceyeHUst ¢ Harpy30yHOH NpsMOf COrJIaCHO HOBOMY 3Ha-
YEeHHIO CONPOTHBJIEHHUS Harpysku (Touka B Ha puc. 3). Ila-
JeHHe HanpsiKeHHs Ha Mepexofe 3MHTTep-KOJJIEKTOp OT-
KJI0Yaiollero TPaH3UCTOpa Bo3pacraeT N0 Beauuunn AU,
$lcHo, uTO 3TO NpHUBedeT K yMEHbIIEHHIO HaNpsKEHH Ha
narpy3ke. Ilpu ymenbwenuu Uy 10 HEKOTOPOro 3HayeHUs
Uu— Uy Bkaouaercsa crabunutpod I, B pesyabrate yero
3anupaercss TpaHsucrop 72. Eciau napamerpbl ycTpoiicTsa
3alUTHl BbIOpaHbl NMpPaBHJbHO, TO pabouast TOYKA TpaH3H-
cropa T1 nepememaercsi Toabko Ao touku C (cMm. puc. 3),
nocse yero ctaGUaIuTpoH [/ BHIKJIIOYAETCsl, a TPAH3HUCTOPHbI
T1 u T2 zanuparorca. PaGouast Touka tpausucropa T/ ne-
pemewiaercsi B Touky D, a uepe3 TpaH3HCTOp MPOTEKaeT OcC-
TATOYHBIH TOK BeJUUHHOH [0 (mpu Is, = 0). Crtporo ro-
BOpsi, TpaeKkTopus mnepemeteHuss u3 touku C B Touky D Bo
MHOIOM ONpeJeJfieTcsl YaCTOTHBIMH CBOHCTBAMH TPaH3HCTO-
poB TI u T2 u He sBasieTcsi npsAMOi, KakK M0KAa3aHO Ha
puc. 3.

[Tpu 3akpeitoM Tpausucrope T/ npoucxoauT 3apsia eM-
koctu Cl no nanpsixkenusi, npuMepuo pasuoro Uy OpHako
TaK KaK CONPOTHBJEHHE HArPy3KH MaJjo (MJH NPAKTHYECKH
pPaBHO HYJIO NPH KOPOTKOM 3aMbIKaHWH), HaNpsiKeHUe Ha
BbIXOJle YCTPOHCTBA' 3aIHTEl HE3HAYHTENBHO, MOCKOJIbKY OHO
onpeaensieTcs genuresneM, o6pa3oBaHHBIM 3aKPBITHIM TpaH-
sucropoM T/, wWyHTHpPOBaHHBIM pe3uctopoM R8, conporus-
JIeHHEeM HarpyskH, IIYHTHPOBaHHbIM pe3uctopamMu RI1, R2
u R3: Tlostomy craGuaHTPOH Jl1 ‘He BKJIIOYAETCH, H HArpPys3-
Ka OCTaercsi OTKJIOYEHHOH OT HCTOUHUKA BOJIOTb 0 yCTpa-
HEHHs neperpyskH.

Jas npHBeleHMst CHCTEMbl 3aLIMTHl B HCXOLHOE COCTOS-
HHME MOCJe YCTPAHEHHS KOPOTKOrO 3aMbIKaHHUS WJIH (akTo-
poB, BbI3BABUIMX Neperpysky, He0O6XOAMMO KPaTKOBPEMEHHO
Pa30MKHYTb H BHOBb 3aMKHYTb Koy Bl. [1pu pasmbikauun
KJIoua cHCTeMa 3allHTBl 00eCTOUHBAETCH, a KOHAEHCATOp
C1 paspsixaerca uepe3 pesuctrop R8. Tlocme saMbikanus
KJII0Ya' HATPY3Ka BHOBb MOAKMIOYAETCR K ncmtnmxy, Kak
3TO OMMCAHO BHILIE.

dddexrrHBHOCTb cpabaThlBaHHA CHCTEMBI 3aliTE 3aBH-~
CHT OT BbIOpAaHHOH. cTeneHH HacblLeHHs TpaH3ucropa T1.
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Ecan BO BRJAIOUEHHOM COCTOSIHHH TPaH3HCTOpA CHJA TOKa

6a3pl BoiOpaHa € 3amacoMm, HalpHMep, CO 3HaueHHeM I&
(cM. puc. 3), To NpU BO3HHKHOBEHHMH Neperpysku pabouas
TOYKa TpaH3ucrtopa GyleT nepeMmewatbest B Touky Bj. Ila-
IeHHe HanpsixkeHnsi Ha TpaHsuctope 71 AU u B 3toMm cay-
yae GyleT 3HAUUTEJbHO MEHbLIMM, UeM B TOM CJyuyae, KOraa
HachlllleHHe HeBeJHKO (Touka B). Kpome Toro, Kak BHAHO
U3 pHc. 3, 10 cpabaTbiBaHUs 3aLIUTHl CHJIa TOKAa B Harpys-
Ke YBEJHUUTCS 3HAUUTeJbHO OOJblle, YeM B Cjaydyae MeHb-
me#l crenenn HacolleHnuss T1. Hakownen, ciaenyer uMeTb B
BHAY, YTO B cjayuae 6oJbLIOro HacbllleHHst T/ cTaGHIHTPOH
JZl1 MoXeT He 3aKPHITbCA NPH LONYCTHMBIX 3HAUEHHSX TOKa
neperpysku. Takum o6pasoM, apdexkTHBHaA pabora cucre-
MBI 3alIUTHl NpeAnoJiaTaeT B peXHMe HOMHHAaJbLHOTO TOKa

Harpy3ku BHIGOD CTeNeHH HACHILLEHHS TpaH3ucTropa 6JHu3Koit

K elHHHLE, T. e. S; = /:]‘H = 1,1 = 1,3. 3Has MakcuMaJ/bRY©O

BEJIHUMHY CHJIBI TOKA Harpysku lq, Jerko onpenenautb l¢; no
¢dopmyure:

I 1y .
lﬁlzw . SI=B_1 (1,] - 173)'

CucreMa 3allHUTH MOXeT cpaGaThlBaTh NPH PasJHUHON
CUJle TOKa Harpy3kH, UTO ONpejessieTcsi BeJHUHHOH compo-
THBJIeHHs1 pesncTopa R6. ConpotuBieHue peaucropa R5 Bhi-
6GupaeTcs C yyeTOM MaKCHUMaJabHOTro 3HaueHHs [y mo ¢op-
MyJe:

R5 = Un—=05 _ Ua—05)py
lowm + Sy Iy (1,1 = 1,3)

Pesucrop RI o6neruaer pexum Ttpansucropa Il B co-
CTOSIHHH OTCEUKH.

YerpolicTBO, cXeMa KOTOpPOTO NmpHBeJleHa Ha pHC. 2, obe-
CNeurBaeT 3alUUTY HCTOYHHKOB ¢ HanpskenueM Uy, ot 8 no
15 B npu MakcuMmaJbHOH cHsle TOKa Harpy3ku go 1,0 A.
3HaueHHs Ko3(pPHIUHEHTOB YCHIEHHS TPAH3HCTOPOB AOJKHBI
6uiTh B npepenax: I'l — 40 =+ 50, T2 — 60 == 100.



HAYMHAIOLWMM PAAUONIOBUTENSAM

TEHEPATOPbl — HMUTATOPb! 3BYKOB
0. ®depgopos

MHorue paaHONIOOHTENH YBJEKAlOTCAd H3rOTOBJIEHHEM
pasJIMuHBIX SJEKTPOHHBIX HIPYLIEK, a TaK¥ke 3JEeKTPOHHBIX
3BYKOBBIX CHFHAJ/IH3aTOPOB, HMHTHDYIOLIHX roJoca NTHL H
3KHBOTHBIX. 3JleCh NMPHBOASTCS ONHCAHHS HECKOJLKHX CXeM
2JIEKTPOHHBIX TFeHepaToOpuB, MOAXOAAMHX AJs 3THX LeJeH.
C noMOILbI0 3JIEKTPOHHKH MOXKHO 3aCTaBHTh MAYKaTh ILIIO-
LIEBOr0 KOTEHKa HJH I[IeTb HTPYIIEYHOro COJOBBS, KYKOBaTh
KYKYIIKY Ha CTEHHBIX yacaX, YCTAHOBHTb T'yJOK-CHDEHY Ha
MOZeJ/Ib aBTOMOOH/IA.

leHepatop «Msay» [/ HrPYIIEYHOIO KOTEHKA COCTOHT M3
IBYX FeHepaTOpPOB Ha TPaH3HCTOpaX, OAHMH H3 KOTOPHIX pa-
6oraer Ha uacrore 0,2—0,5 I'my, BTOpoOit —700—900 I'm.
[enepatopnl coepuHeHbl MexAay co6oit RC uenouxoii. Ilep-
BbIf, HH3KOYACTOTHBI! reHepaTtop, coOpaH HO cxeMe MYJb-
tuBHGpaTopa, Bropo#l sBasiercsi RC renepatopom. IlpuHuu-
nuajbHas cxemMa ycrpoiicTBa usobpaxena Ha puc. 1. Ilocae
BkJaiouenus nurtanus («Kpoya Bll», nBe Garapeun 3336JI)
BbIKJIOuaTeseM B nepsriit reneparop (tpansucropsl T4, T2)
HaukdHaeT BbIPaGaThIBATh NPSMOYTOJbHBIE HMIYJAbCH. ITH
HMIyJbChl ToNafaieT Ha uenouky R5CJ3, nocrosiHHast Bpe-
MEHH KOTOPOH BO MHOroM onpefesisieT XapakTep 3By4YaHHS
HrpyIiky. B MOMeHT HauaJ/ia mepBOro HMITyJbCa MEepBOrO re-
HepaTopa BTODOH reHepaTop He paforaer, Tak KakK TpaH-
suctop 73 3akphiT. [To Mepe 3apsina xoupencaropa C3 pac-
TeT HanpsixKeHHe Ha 6ase T3 M, HauMHAA C HEKOTOPOro MO-
MeHTa, OH OTKPBIBaeTcs W BTOPOH reHepaTop HauHHaeT pa-
Gorath Ha uactore, 6au3koit Kk 800 I'u. AMniuryna xoneba-
HUH BTOpPOro reHeparopa pacTer MO Mepe AOCTHXKEHHUS Ha-
npsixenueM Ha KoHJeHcatope C3 BeqHuHHB, paBHOM
aMIUIHTYAE NPAMOYTOJbHOTO HMIYJbCa, BBILAaBaeMOro fmep-
BbIM reHepatopoMm. Takum oGpasoM, BTOpoii reHepatop 6y-
JeT BBIAABAaTh U3MeHsIOlleecs MO AMIVIUTYJE CHHYCOHLAJb-
HOEe Hampsi)KeHHe N0 TeX NOp, NMOKAa HaNpsiKeHHe Ha KOH-
nencatope C3 OymeT HOCTAaTOYHBIM JJisi NOJLEpPIKAHHA B
OTKPHITOM COCTOSIHHH TpaH3ucropa T3. YHacrora nepBoro
redeparopa BeiOpaHa Tak, YTO 3a BpeMs OAHOrO HMMYJbCa
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Puc. 2. TlpununnnanbHas cXeMa 3JEKTPOHHOM CHpeHH

kongeHncarop C3 ycneBaeT NOJNHOCTbIO Pa3psAHTLCSH, H TO-
3TOMY reHepaTop Ha TpaH3nctope T3 pa6GoTaeT B MMNyJbc-
HOM peXHMe — OH BBILAaeT WMIYJbChl, 3aMOJHEHHBE 4acTo-
Toit 600—900 TI'm, ¢ uacToTOH CJeLOBaHHS, CHHXPOHHOH
yactore nepsoro renepartopa (0,2—0,5 I'u). Ecan B Koa-
JIEKTOPHYIO Llelb BTOPOTO reHepaTopa BKJIOUHTb FPOMKOIo-
BOPHTEJb HJIH TOJIOBHble TejedoHbl uepe3 YCHJAHTENb, COG-.
paHnpiii Ha Tpausucrope T4, T0 MOXHO GyneT ycanluarh.
SBYKH, HanloMHHalOL1He MAYKaHHe KOLIKH.

lenepaTop «Msfy» MOXHO MOHTHPOBaTb Ha NJaTe u3.
J1060ro H30JA1HOHHOrO Martepuana. ['aGaputhl naath 3a-
BHCAT OT Pa3MepPOB HCNOJIb30BAHHBIX AeTased W BeJHYHHI
HFPYIIKH, BHYTPH KOTOPOH, OHa [0/MKHa ObITb pasMellleHa.

PaH3HCTOPL — HH3KOYACTOTHBIE, CO CTAaTHYECKHM Ko-
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s¢dunueHTOM Tepelauyn ToKa He MeHee 30, TPaH3UCTOPbI
T! v T2 HOMKHBI HMETb BO3MOXHO G6Ju3kHe Ber u Ixo.

Bce ocragbHbe JeTalH clelyeT BbIOHpaTh MaJjaorabapur-
HbIMH — pesnctopel YJIM, konaencatopet MBM u K-56.
Tpancgopmarop Tpl— nepexoanoit TpaHcpopmaTop oT Ma-
norabGapurHoro papuonpHeMuuka. CepreuHuk TpaHcpopma-
topa naGpan u3 naacrud LI3—III4, Toqmuna HaGopa 4—
6 mM. [lepBuunas o6MoTka conepxut 2 X 400 BUTKOB npo-
poga II®B-2 0,09, . sropuusas — 100 BHTKOB mNpOBOAa
I19B 0,2.

[TpaBunbHO cOOpaHHBIH reHepaToOp «Msiy» HauHeT pabo-
TaTb cpa3y [MoC/Je BKJ/IOUEHHA NHTaHHsA, OAHAKO 3BYK MO
CBOEMY XapaKTepy MOXeT 3HauuTe/IbHO OTJHMYaTbCA OT XKe-
gaemoro. Mamenaa HoMHHaJa pesucropa RH, monbupaior rpe-
GyeMblil 3ByK «MsAy», may3y MeX1y OTAE/JbHbIMH 3ByKamH
yCTaHABJUBAIOT H3MeHeHUeM eMKOCTH KoHiaeHcaTopoB Cl u
C2. TemMGp 3ByuaHHsl ONpeaeJsieTcsi HOMHHAJaMH DPe3HCTO-
poB R5 u R8. Ha BHICOTY TOHA 3By4aHHSi BJHSET €MKOCTb
kongencatopos C4 u Cb.

Cuenyer 3aMeTHTb, YTO NpH noabope xeJaeMOH uyacTo-
Thl M TOHA 3BYYaHHs HOMMHAJBI JeTajell, yKa3aHHbie Ha
cxeMe, MOryT ObITb H3MEHEHbl OYeHb 3HAUHMTEJbHO.

FeHepaTop «cHpeHa» No TNpPHHUUNY JAEHCTBUA H CXeme
MaJIO YeM OTJHYAEeTCss OT redeparopa «Msy». YCTPOHCTBO
COEPKUT HUCTOUHHK MemjeHHbX (0,2—0,3 I'm) xoneGanuii,
cMecHTedNb, renepatop Obictpbix (800—1000 I'u) Kosebanmii
¥ ycuauTes]b HH3KOH vactoThl. [lepBbIi renepaTop cayxut
AJiS  ynpaBJIeHHS BTOPBLIM, TEHEPHUDPYIOIHM KojebaHus c
nepeMeHHOMN 4acTOTOH (3BYK CHPEHBbI).

[TpuHUMNHadbHAs cXeMa 3JIEKTPOHHOH CHPeHbl H300pa-
xena Ha puc. 2. Ha tpansucropax T/ n T2 no cxeme
MyabTHBHOpaTOpa co6paH reHepatop MeAJIEHHBIX HMRAYJb-
cOB. YNpaB/fIOlIUM 3JEMEHTOM CJayXKuT TpaH3ucrop T3
BMmecte ¢ uenoukoit R5C3. Takoe cmecHTeslbHOE YCTPOHCTBO
ofecrneunBaeT NJaBHOE HapacTaHHe BHICOTHI H CHJbl 3BYKa,
nOJYyYaeMoro OT BTOPOro reHepaTopa, 4TO AeJaeT ero no-
XOXHM Ha 3ByuaHdHe cHpeHbl. Brtopoii renepartop cobpan
TaKXe 1O cXeMe MyJabTHBHOpaTopa Ha TpaHaucropax T4,
T5. Ycuautenb HU3KOH 4acCTOTHl BBINOJIHEH HAa TPAH3HCTO-
pax T6, T7, BKNIOYEHHLIX IO CX€Me COCTAaBHOTO TPaH3kC-
Topa.

CoctaBHO/ 3MHTTEpPHbI NOBTOPHTENb B ycuantese HY
oGecrneynBaeT HEOOXOANMOE yCHJIEHHE IO TOKY M, YTO caMoe
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rnaBHoe, NMO3BOJsieT 000HTHCh 6e3 BLIXOJHOro TpaHcdopma-
TOpa, XOPOIUO COrJacysl BBIXOJHOE CONpPOTHBJIEHHE OKOHey-
HOrO YCHJ/IMTENS C CONpPOTHBJEHHeM Harpysku. B kauectBe
Harpy3kH B 3TOM YCHJIHTE/]E€ MOXKHO HCHOJIb30BaTh J060H
rPOMKOIOBOPHTEJIb, PACCYHTAHHBIA Ha BBHIXOJHYIO MOIIHOCTDb
or 0,2 1o 4 Br v HMeoluii conpoTHBJAEHNe 3BYKOBOH Ka-
Tymky or 6 o 20 Om.

[1pu paGote nepBoro reHepatopa MeJJeHHblE HMIYJbCH
NnepHOAHYECKH 3apsaxaloT KoHAeHcatop C3 uepe3 pesucrop
R5. Tlo mepe 3apsapa 3TOro KOHJeHcaTopa H3MeHseTcs
HampsiXKeHHe Ha Oase TpaH3ucropa I3, a BMecre C 3THUM
H3MEHSIeTCS U ero BHYTpDeHHee CONPOTHBJIEHHE, a CJief0Ba-
TeJIbHO, H NaJileHHe HanpsiKeHHs Ha HeM. Hampsixkenne cme-
IWeHHs1 Ha 6a3y TpaH3ucTopa T4 mocTynaer yepes pe3HCTOP
R7 u perynupyromuii tpansucrop T3. Ilpu usmeHeHnuu co-
NPOTHBJEHHS SMHTTEPHOro nepexofa tpaHsucropa T3 usMe-
HsieTcsl HanpsixKeHHe cMelleHus Ha Ga3e T4, KoTophlil BXO-
IUT B COCTaB MYJbTHBHGpaTopa, reHEPHPYIOILEro «GLICT-
pbie» Kose6GaHusi. DTO NPHBOJHT K H3MEHEHHIO YaCTOThl H
AJIUTENbHOCTH HMIYJbCOB BTOpPOro reHeparopa. [lepuonu-
4eCKH, C YaCTOTOH HMNYJAbCOB NEPBOr0 reHepaTopa, MOBTO-
psiioliuiics 3apsi M paspal koHueHcatopa C3 Bhi3biBaer
nJaBHOe H3MEeHEeHJe TacTOTHl BTOPOIO reHepaTopa, MpuHYeM
npH 3apsle KOHJAEHCaTOpa YaCTOTa BO3pacTraet, NpH pas-
psiie — yMeHbllaeTcs. DTo H ompejesseT XapaKrep 3Byya-
HUS, HAOMIIHAIOWKH 3BYK CHPEHBI.

HasnaxuBaHue cHpeHbl HauHHAIOT C TOTO, YTO OTCOELH-
HAIOT pe3ucTop RS or 6asbl T8 U, U3MeHAS] CONPOTHBJIEHHE
noreHuuoMerpa R3 u noabupas eMKOCTH KOHJeHcaTtopos Cl
u C2, n06HBAIOTCS YaCTOThl TeHepallMd NepBOr0 MYJIbTHe
Bu6Gparopa, paBHo# 0,4 I'l. DTy yacToTy MOXKHO MPOBEPHTB,
NpoC/aylIaB MMOYJbChl HA FOJIOBHbIE TeJe(OHB!, MOAKIIOUEH-
Hble MapaJJieibHo pe3uctopy R4.

Ana HalaXHBaHHA 4YacTOThl OCHOBHOTO TOHAa CHpEHH
OTCOEJHHSIOT NPOBOAHHK OT 3MHTTepa I8 H NOAKJIOYa-
10T ero K ofluieMy MHHYCOBOMY HPOBOAY HMCTOYHHKA IIHTa-
Husa. Bropofi reHepaTop BKJIOYAOT BMeCTE C YCHJIHTEEM,.
B rpomkoroBsopuTesie IPH 9TOM J0JKEeH GHITb CJbILIEH [POM-
Ku# yHCTBIA 3BYK ¢ yactoToii okoso 1000 I'u. Boccranosus
Bce COeNHHEHHs B COOTBETCTBHH C NpPHHIWIHAJILHOH CXe-
Mol M noabHpas HOMHHAJbl JAeTaJell, OTMEUEHHBIX Ha CXxe-
Me 3Be3NouKOH, NoO6HBalOTCS XKe/a1aeMoro xapakrepa 3Byya-
HHS CHPEHBI.
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Puc. 3. TlpuduunHajbHas CXeMa 3/EKTPOHHON «KYKYLIKHS.

Fenepatop «Ky-Ky» CXOmeH C [OByMsl T'eHEpaTOpaMH, O
KOTODHIX LiMa peub Bbille. [IpHHUMNMANBHAA cXeMa 3JeKT-
POHHOM «KYKYIIKH» H300paxKeHa Ha pHc. 3. B ocHOBY cxeMbl
TaKXe TMOJI0XKEH NPHHIMN B3aHMOAEHCTBHA IBYX HCTOYHH-
KOB 3JIEKTPHYECKHX KoseGaHH# — MeAJIEHHOro H GHICTporo.
TlepBuiii reHepaTop npeacrasisier co6oil MyJbTHBHOpATOp
Ha Tpansucropax T/ w T2. Bropoii remepatop BHINOJHEH Ha
TpaH3ucrope 13 Mo cxeMme ¢ HHAYKTHBHOH 0OpaTHOH CBf-
3bl0. YCHJIHTENb HH3KOH yacCTOTHI coOpaH Ha TPaH3HCTOpe
T4. Posnp ynpasasiomiero 3JeMeHTa MrpaeT [enouka
R5—R7C3C441—13.

Tpausucropel T/ u T2 nonepeMeHHO OTKPHIBAIOTCH M 3a-
KpbiBaloTcd. Koraa otkpeiT Tpansucrop 71, nwox A5 sa-
KPHIT HanpsiXKeHHeM, NOCTYNAlOIHM Ha Hero yepe3 pe3ucTop
R13 ¢ tpansucropa T1. 910 HanpsixkeHHe MONAETCH XOTH H
B NPAMOH NOJNSPHOCTH, HO 1O BeJHYHHE HEJOCTAaTOYHO AJf
OTKpHiBaHHs Auona /5. Bropo#t remepaTtop mpu 3TOM pa-
6oTaeT, yaCTOTa CHTHaJa Ha BHIXOJE ONpede/sieTcss MHAYK-
THBHOCTBIO YacTH KaTyIWKH LI H eMKOCTbIO KOHIeHcaTopa
C6. [AnuTeqbHOCTb NEpPBOrO 3BYKAa <«KY-Ky» OG6YCJIOBJeHa
BpeMEHeM, B TE€UEHHEe KOTOPOTo OTKPHIT TpaH3ucTop T/, uto
B CBOI0 Ouepellb 3aBHCHT OT €MKOCTH KoHIeHcatopa CI u
conpoTuBJeHHH pe3nctopoB RI u R3.

Korpa tpausuctrop T/ 3akpoercs u orkpoerca T2, Ha
auon JI5 mocTynMT NOYTH MOJIHOE HaNpsiKeHHe NHTaHHSA B
npaMolt moasipHocTH. JIHOA OTKpPOeTCs H MOAKJIOYHT KOH-
aencatop C7 napajnenbHo KoHTypy LIC6. Uacrora kose-
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6aHHll BTOpPOro reHepaTopa CTAaHET HIXKe, YTO OyAeT COOT-
BETCTBOBAaTb BTOPOMY 3BYKY rosioca «KyKyuikus». [Ipogosxu-
TEJIbHOCTb BTOPOro 3ByKa OyAeT MpOlOpLHOHAJIbHA €MKOCTH
koHgeHcatropa C2 u compoTuBJIeHHIO pe3uctopoB R2 u R4.

[Taysa MexAy KaXAbIM 3BYKOM <«Ky-Ky» OoJbllie, 4eM -
MeXAy OTHeJNbHBIMH 3BYKaMH, H ONpeje/sieTcsi LeNo4yKoH
R7C4[41[3. Bo Bpemsi nepsBoro 3BykKa, Korja T2 3akphiT,
kougencatop C4 ObicTpo 3apskaerca yepe3 pe3uctop R4 u
avon 1 pmo HampsiKeHUst HCTOYHHKA nutanus., Hduox A3
IpH 3TOM 3aKpBIT, U BTOpo#i reHepatop paboraer. Koraa xe
tpansucrop T2 otkpoercsi, KonaeHcatop C4 Gyner pasps-
XaTbCsi uepe3 pesucTop R7 M OTKpLITHIH TpaHsucrop T2.
OpuHoBpeMeHHO OTKphiBaerc AHoAd JI3 u 6a3a TpaH3HCTO-
pa T3 oka3biBaeTcs MOAKJIOYEHHOH ycpe3 KoHaeHcaTop C4
K o6iieMy npoBOAY, BTOPOH reHepaTop NpeKpaTHT paboty
110 U3MEHEHUS COCTOSIHHSI MYJbTHRHOpaTOpa.

Lenouka RS5C3R6/I2 cnyxuT AN NpPHAAHHA 3BYyKaM
GoJibIIeH CXOXKECTH ¢ T[OJIOCOM HacToslled KYyKYIIKH, a
auon /4 yayumaer ycaoBusi paGoOThl BTOPOro reHepartopa.
Yepes GUAbTP HHKHHUX yacToT RI2C8 curnananl ¢ reHeparo-
pa nocrynaioTt Ha ycyauteap HY u 3atem Ha BBIXOAH YyCT-
poiicrBa. Beixox / npesHasHaueH AJA NOAK/JIOYEHHS K yCH-
JIUTEJII0 C BXOAHBIM cOmpoTHBJeHWeM He MeHee 50 kOwM, a
BBIXOJ 2 pacCYUTaH Ha MNOAKJIOYEHHE K YCHJHTENI0 C He-
60/IbLIMM BXOAHBIM CONMpoOTHB/AeHHeM. TpaH3HCTOPHI ciefyeT
BLIOUpPATh €O CTaTHYECKMM KO3(pGHUHEHTOM mepefaud Mo
toKy 60—80 u ux MoxHo 3amenuTb Ha MII111. Tpancpopma-
top Tpl— moGoii BBIXOXHOH TpaHCHOPMATOP OT TPAH3H-
cropiibix npueMHHKOB («Cnopt-2», «Cokoa-4», «Hapoub» u
np.). O6MOTKa ¢ GOJbLIIMM YHCJIOM BHTKOB — KOHTYpHas, ¢
MeHbIIMM — 06MOTKa 06GpaTHOM cBA3H. OHH COeNHHSIOTCS
nocsaenoBatenbHo. CBOOGOAHBII KOHel BTOPHYHOH OGMOTKH
coeguHsieTcs ¢ KonaeHcatopom C5.

DaeKTPOHHBIIH «COJNOBEH » 10 CBOEH CXeMe HECKOJIBKO CJI0XK-
Hee, yeM MpeAblayiiHe HMHTATOPbl 3BYKOB, OHAKO H3rOTOB-
JIeHHe ero JOBOJIbHO MPOCTO, TAK KaK OH COCTOHT U3 OAHMHA-
KoBbIX sjeMeHTOB. OCHOBY CXeMbl «COJIOBbsS» (pHcC. 4) co-
CTaBJAIOT CEMb MYJbTHBHOPATOPOB, C NMOMOLLbIO KOTOPBIX
noAYYaloT Heo6XOAUMbIe YacToThl. BCIO cXeMy MOXKHO yc/OB-
HO pasfe/uTb Ha TPH YaCTH: JBa FeHEpaTopa C yCHJIUTe -
mu (tpausucropet T/—T8 u TI12—T19) wu 3neKTPOHHBIA
nepekaiouarenn (T9—T11).

Pa3Gepem GoJiee noApo6HO, KaK paboTaeT TAaKOH «COJO-
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pefi». MyabTuBuGpartop Ha Tpansucropax T6, T7 reHepu-
pyer TOHaJbHbI cHrHana yacroror 2000 TI'u. YcuieHubiit
TpaH3ucropoM T8 curHas 3TOH 4acTOThl CO3JaeT OCHOBHOM
TOH 3ByYaHHA. YNpaBAAOIKA MyJbTHBMOpPaTOp Ha TpaH-
sucropax T4, TH nepuojHyecKH BBHIKJIIOYAET NEPBLI MyJib-
tuBH6paTtop. Ilpoucxoant ato caeayiounm obGpasom. [Ipu
pa6ote BTOpOro MysabTHBHOpatopa tpausucroprl 74, T6 no-
8 1K

Py J3

Puc. 4. TlpuHuunnanbpHas cXeMa SJAEKTPOHHOTO <«COJIOBLSY»

nepeMeHHO HaXOMATCA TO B OTKPHITOM, TO B 3aKPHITOM CO-
crosund. Korna Ttpansucrop 75 3aKpHT, CONPOTHBJAEHHE
y4acTKa ero KoJJIeKTOp — SMHTTep GoJibllioe, BepXHHUI KOHel
pesucropa RI11 yepe3 pe3nctop RS cOefNHEH ¢ MHHYCOBHIM
NPOBOJIOM HCTOYHHKA NHTanus. MysabTHBHOpPaTOp Ha TpaH-
sucropax T6, T7 pabGoraer, ¥ Mbl CJABILHM 3BYK OJHOTO
TOHA. ‘
Korna orkpuiBaerca tpansucrop TS, pesucrop RI1 oka-
3bIBae€TCsi 3aMKHYTHIM uepe3 3TOT: TPAH3HCTOP Ha OOGLIMi
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NJIIOCOBO# NMPOBOJ, H MYJbTHBHGPATOp Ha TpaH3UcTOpax 7T6,
T7 npekpaulaer cBOlO pa6oTy. 3BYK NepHOJHYECKH NMpPEPbIBa-
ercs. PaGotofi BToporo MyJIbTHBHOpaTOpa ynpasJsieT TPETHH,
co6paHHBIH Ha TpaH3ucTopax T/ u T2 ¢ ycuautesneM TOKa Ha
TpaHsucrope 73. Harpyakoii aToro ycunutens siBasercsi o6-
MoTKa pesie PI. Uactora nepek/oyeHuil TpPaH3UCTOPOB 3TOTO
MyJbTHBHOpPaTOpa BeiOpaHa TaKoH, YTO OHA He COBNAAaeT C
yacroTofi cpaGaTbiBaHHA BTOpOro MyabtuBHOpatopa. Koraa
TpaHsuctop T2 oTKpeIBaeTcs, OTKpbIBaeTcss M TpaHsuctop T3,
pesle cpaGaThiBaeT ¥ CBOHMH KOHTaKTaMu PI/1 napanneiabHo
pesuctopy R7 nopx/woouaer pesuctop R8. B pesynbrare us-
MeHsieTcsl oOlllee CONPOTHBJIeHHe B 6a30BOH LleNH TPAH3UCTO-
pa T4, a cnenoBaTte/ibHO, H 4acTOTa NePEKJIIOUeHHA TpaH3H-
CTOpPOB BTOporo MyabTHBHOGpaTopa. Co3znaercs Kak 6ol JBa
pexXuMa NepeKN0OUeHHs MNepBOro MyJbTHBHOpaTtopa Ha
TpaHsucropax 76 u T7, u XxapakrTep 3By4aHHs HanOMHHaeT
4acTh COJIOBbHHOH TpEJIH.

Bropo#i renepatop (tpansucropbl T12—T19) paGoraer
TOYHO TaK K€, HO C HEeCKOJbKO HHBIMH YacTOTaMH, yeM
nepsuifi. Kpome toro, pa6ora Broporo reHepatopa nepHoaH-
YeCKH NpepbiBaeTCsi C 4aCTOTOH paGoThl MyJbTHBHOpaTopa
Ha TpaHsucropax T10, T11, dtor MyJbTHBHOpPATOp uepes
yCHJIHTEIb TOKa Ha TpaH3ucrope T9 3acrasiser cpabaThl-
BaThb pejie P2, KOTOpoe CBOMMH KOHTaKTaMH P2/l oTkJio-
yaer yepes KaxkAable 5—6 ¢ nmHTaHHe BTOPOro reHeparopa.
Bo BpeMs mnepek/iloueHHH MJIOCOBOTO IPOBOJA NHUTAHHA B
rpoMKoroBpopurese I'p2 cablmartcs MIeJKH, XapaKTepHble
JJ1Si COJIOBbHHOMN TpPeJiH.

B onuceiBaeMbIX resepaTopax MOXHO HCHOJb30BaTb JIIO-
6ble HU3KOYaCTOTHbIE TPAH3UCTOPhl ¢ KOI(PPHUUHEHTOM mepe-
Jaud ToKa Gosbuie 15. DmekrpoMarhutHble peie PIC-10
(macnopt PC4. 524. 303), TpancdopMaTopbl MOXKHO HCMOJD-
30BaTh OT JIO60ro TPaH3HCTOPHOro MaJsoraGapHTHOro NpH-
eMHHKa. JTO BBIXOAHBIe TpaHCHOPMATOPH C CEPAEUYHHKOM
u3 Hll-o6pasubix nunactun 14, tonwmuubl HaGopa 8 MM,
[lepBuunass o6moTka colepxuT 350 BHTKOB nNpoOBOAa
[13B-2 0,08, Bropuynas — 80 Butkos nposoaa [19B-2 0,1.

Juteparypa

«Panuno», Ne 3, 1972.

«Panuo», Ne 2, 1974.

C6opuuxk <«Panuo — paxuonoGurensm», <«dueprus», MPB, sun,
850, 1974.



BbITOBAS PALLUMOTEXHUKA

NEPEFOBOPHbLIA ABTOMAT

H. Jpo6Huna

ABTroMar mO3BOJISIET BECTH M[EPErOBOPHl C HYEJOBEKOM,
NMOJOWIEAIIUM K BXOAHOH [BepH, H, NPH HeoOXOAHMOCTH,
OTKDHITb €e HeNocpelACTBEHHO H3 KOMHaTH. B oTcyrcrBue
X03sinHa HHQOpMauus, cooblleHHas MpPHIIeIINM, 3aMHCHI-
Baercsl ¢ MOMOILBIO NAHHOrO aBTOMAaTa Ha TPaH3HCTOPHbLIM
MarHuTooH. ABTOMAT MUTAETCS OT CETH MEePEMEHHOro TOKa,
B Jle2KYPHOM pexXHMe 3HepTUH He noTpelbaser.

IIpuHuunuanbHas 3jeKTpUyeckas cxeMa aBTOMara Io-
KaszaHa Ha puc. 1. OH COCTOHT H3 ABYX 3/IEKTPOHHBIX peJie
BpeMenu (tpausucropel T1—T3), yeunurens HU (tpaHsuc-
topel T4—T10), pene KoMMyTauuHu ycuaurenast Pl, ajektpo-
Mariuta 3amMka 9ml, cseroBoro tabuso (namnel J1/—J14),
KHOMOK ynpaBaeHusi Kul—Krn4 u Gnoka nurtaHus. Pa6ora
aBTOMaTa HauyMHaeTCs ¢ MOMEHTa HaXaTHs Ha KHOMKY BhI-
3oBa Ku2, ycTaHOBJeHHyIO Yy BXoQHOH nBepu. [Ipu 3tTom
HanpsxKeHHe ceTH MNojaeTcs ~Ha TtpaHcdopmarop Tpl u
Jamny JI15, KoTopasi CHrHaJH3UpyeT O BKJIOYEHHH aBTOMa-
tTa. Hanpsxenne co BTOPHUHOH OOMOTKH TpaHcdopmaTtopa
BhinpsmMasercs auofamMu JI—Jl4 n nopmaercs Ha 3apsn
KoHzleHcaTopoB CI—C3, C5. Tok 3apsiza KoHaeHcaropa C2
oTkpeiBaer Tpansucrop T, pene P2 cpabatbiBaer Ha Bpe-
Msl, 3aBHCsllee OT CONPOTHBJIEHHS ero OOMOTKH, KO3(pdu-
IIMeHTa NMepeflaud TOKa TpaH3HcTopa 7/ H BEJHUMHBI €MKOC-
TH KoHAeHcaTopa C2.

[Ips HCHONB30BAHHH YKA3aHHBIX Ha CcXeMe HOMMHAJIOB
paauonera/ell BpeMs, B TeueHHe KoToporo pene P2 ocraer-
csl BO BKJIIOYUEHHOM cOCTOsIHHH, cocTtaBaser 1,5 ¢. CpaGoras,
pene P2 cBouMH KoHTakTaMH P2/1 3ambikaer uenb sapsiga
KoHJeHcaTopa C4. DTOT KOHAEHCATOp 3apskKaeTcs uepes
auon JI8 no HampsiXKeHHsl HCTOYHHMKA nuTaHHs. KoHTakTH
P2/3 mopxmoyaoT AMHAMHUYECKYlO rosioBky I'pl K BeIXO4y
ycuautensi. Kontaktel P2/2 NOAKIIOYAOT Lenb IOJNOXH-
Te/bHOH oOOpartHofi cBfA3u (koHgeHcatop CI4) K BHXOLY
YCHJIHTEJIS, YTO NPHBOJHUT €ro K caMOBO30YXK/AEHHIO Ha dac-
tore 1400 T, Sra wuyacrora o06yc/ioBleHa BeJHUHHOM
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eMKocTH KoHAeHcatopa CI4. Innamuueckue ronosku I'pl u
I'p2 BocnpousBOAAT 3BYK € 3TOH uacTOTOH, coobwias mpu-
piefnieMy M HaXoASIIEMYC B KOMHaTe O MOAaye BhI-
30Ba.

Pene P2 otkaiouaercsa noche sapsiia Konaencatopa C2
HJIH TNPH OTNYCKaHHH KHONKH KH2 10 HCTEeYeHHs BpeMeHH
sapsaa. Iocne oTkimioyenuss pene P2 uenb NOJOKHTENbHOM
oGpaTHOH CBSI3M YCHJIHTENs pa3phiBaeTcsi, H CHTHAJ BbI30Ba
npekpamaerca. Kowraktel P2/3 mnoak/iaiouaioT JHHAMHue-
CKyl0 rosioBky I'pl Ko BXOAy ycHauTenasi, KOHTakTel P2[1
paspbIBaloT Uenb 3apsana KoHleHcatopa C4 M NOAK/IIOYAIOT
HanpsiKeHHe HCTOYHHKA K LENH MUTaHHSA BTOPOTO 3JIEKTPOH-
HOIO peJle BpeMEHH, BBIMOJNHEHHOIO Ha TpaHaHctopax T2,
T3. 3arem kongencatop C4 HauuHaer pa3pskaTtbes, Ha Ga-
3y TpaHsucropa T2 nojaercsl MOJIOXKHTENbHOE HaNpsKEHHE
N0 OTHOLIEHHIO K ero 3MHTTePY, H OH HAXOAHTCS B 3aKpbl-
ToM cocTosinud. Tpanaucrop T3 oTKpeIBaercss 6asoBHIM TO-
KOM, NPOXOASIIUM uepe3 pe3ucTop RO, H BKJIIOuaeTcs peJe
P3 Ha BpeMs, KOTOpPOE 33BHCHT B OCHOBHOM OT CONPOTHB-
JIeHHsl pe3ucTopa RS M BeNHUHHBI €MKOCTH KOHJEHCaTopa
C4. Tlpu yxasaHHBIX Ha CXeMe HOMHHanax pajHojeraJei
310 BpeMmsl cocrtaBasieT 12 c. Kouraktel P3/I BKMoOuuBIe-
rocsi pene GJIOKHPYIOT KHONKY Kr2, KoHTaKThl P3/2 paspbl-
BalOT leNb NHTAHUS NEPBOrO 3JIEKTPOHHOTO peJie BPEMEHH.
IMocne storo konaencatop CI1 paspsxkaercsi yepes pesuc-
top R2. JIna cosnaHus Uend paspajia KoHlAeHcatopa (2
uepes pesuctop R2 tayxur auon /6.

Ecnu B KBapTHpe HHMKOrO HeT, JBepb 3aKpHIBAeTcsl Ha
3aBUXKKY 3aMKa, KOTOpasi HaxuMaer Ha kHonky Krl, ycra-
HOBJIEHHYI0 Ha TNJaHKe 3aJBHXKH 3aMka. Ecau Kro-nmu6o
HaXOANTCS B KBapTHpe, ABePb 3aKpbIBaeTCsi Ha 3alllelIKy,
¥ KHonka Kwrl ortnywena. B aTHx cayuanx HanpskeHue
HCTOYHHKA NHUTaHHUS Yepe3 KOHTAKThl KHONKH KH3, KOHTaK-
Tol pene P3/4, P1/2 nonaercs au6o Ha namny JI/— «ToBo-
puTe — 3anuchb», an6o Ha Jaamny JI2 «IoBopure — cay-
1Ial0» COOTBETCTBEHHO.

Ha Bxoa ycuautens mnpu BbIKMIOYeHHOM pese Pl nog-
KJAIO4eHa AMHaMHuyeckas rojioBka I'pl, wa Beixox — I'p2.
CioBa, NpOH3HOCHMbIE NMPHLIEAIIAM Y BXOAA, NepefaloTcs B
komuary. [Ipu Heo6xoauMOCTH AAThb OTBET HAaXOAALUHACS B
KoMHaTe HaxuMaer Ha KHonky Kwx4. Ilpm atom, mesaBucu-
MO OT noJioxeHusi KHonku Kn2 u pene P3, nopgaercsa nura-
HHe Ha TpanchopMaTOp uYepes KOHTaKThl KHONKH Kn4,
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paspbiBaeTcsl Lienb NHTaHHA pede P2 u BKJAIOUaeTcs pene
P1. Kourakrtel P1/2 paspbiBaloT Lenb nutanus Jgamns JI1
1 TOAAIOT HampsikeHHe Ha jamny JI8 — «Caymafite». Kox-
takTel PI/1 w Pl/4 noakmoualoT NHHAMHUYECKYIO TIOJIOBKY
I'pl ua Boixon ycunutens, I'p2 — Ha BXOZ.

OTKpHITh ABEpb MOXKHO NPH BKJIOYEHHOM aBTOMarte, Ha-
’KaB Ha KHONKY Ku3, KOHTaKThl KOTOPOH paspHIBalOT Uenb
nuranus aamn JI1—JI3 u Bkmouator namny JI4 «Bxoaure»,
OJHOBPEMEHHO uYepe3 3TH KOHTAKTHl NOJaeTcA HampsiKeHHe
Ha 3/IEKTPOMArHHT 3aMKa Iml u pene PI.

Jas  GBICTPOro OTKJIOYEHHSI CBeTOBOro TabJo mnocie
OKOHuaHHsl o6MeHa (mocje OTNYCKaHHA KHOMOK KHS wuiu
K#n4) wucnonbsyiorcs KoHTakTh PI/3. [1pn BKaoueHHH pene
P11 xougencarop C4 GuicTpO paspsixKaercd uepe3 KOHTAKTHI
P1/3 n pesucropnl R3, R4. IOuon [8 He naer nepesaps-
Kartbel KoupeHncatopy C4, a puon [9 mpenatrcrByer npo-
XoXxJeHuio 6as3oBOro TOKa TpaH3ucropa T2, mosToMy OH
3akpbIT. Tpansucrop T8 mpu 3TOM OTKPHIT H pesne P3 BKJIO-
gyeno. ITocne ortkniouennst pene Pl tpausucrop T2 OTKpHI-
Baercs, WIYHTHPYA TOK 6a3nl TpaHsucropa I3, KOTOpHIH, B
CBOIO Ouepelb, 3aKpbIBaercsi, OTKJouas peie P3. duox
J11 nosbllllaeT HAaJEXHOCTb OTKJIOUeHHA pede. [l1a samu-
THl TpaH3ucropa T3 OT mepeHanpsiKeHHs B MOMEHT OTKJIO-
yenusi pene P3 ycranosnen amox [10. Konraktm P3/I
OTKJIIOUHBIIEroCsl pese pasopBYT LeNnb MHTaHHS TpaHcdop-
MaTopa, M aBTOMaT nepeiger B AeXypHuH pexum. das
npefOTBpalleHHs MOfaul HaNpsKeHHs Ha NepBoe 3J1IeKTPOH-
HOE peJjie BpeMeHH ¢ KoHnJeHcaTtopa C3 mociie OTKJIIOYEHHs
pesie P3, npuBOJSILEro K JOXKHOMY cpaGaThiBaHHIO pene P2,
ycraHoBseH anoa /5.

Yeunurenb HH3KOH 4acTOTHl MATHKacKajiHbH, c Gec-
TpaHCcGOpPMATOPHBIM BBIXOAOM. B mensix ycrpaneHus ¢oua
nepeMeHHOro TOKa OT NMHTAIOMIEro HanpsiXKeHHs NepBbie ABa
KacKala YCHJIHTENs] MHTAlOTCA MOHHIKEHHBIM HaNpSKeHHeM
yepes paspsasbiBaloiiHe GuabTpel R16CI12 u R11C9. Yac-
TOTHAsA XapaKTePHCTHKA YCHJHTE/S HMeeT 3aBaJ Ha BBICO-
KHX 4aCTOTaX 3a CueT OTPHIAaTeNbHOH 06paTHOH CBA3H IO
HanpsiKEeHHI0 B NEepBOM KaCKaje, II0JlaBaeMO#i uepe3 KO-
aencatop C7. UyBcTBHTENbHOCTb ycHJHTensa 5 MB, Bhixox-
was MoumHocth 1,5 BT. Ycuaurennb nuraercs ot craGUH3H-
DOBAHHOTO HaNpSXeHHs, CHHMAaeMoro co CTaGHJIHTPOHA
J12. Bxawouenne auoaa J7 B uenb NHTAHHA YCHJIHTeNd
yMeHbLIaeT Ny/1bCalHI0 TOKa.
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Yro6hl 3anmucaTth cooblleHHe NpHIUEAKRIEr0 B OTCYTCTBHH
X03fHHa, HeOOXOAUMO TNOAKJIOUHTbL K aBTOMAaTy TpaH3HUC-
TOPHBIH MarHuTopoH. Bxoa MarHuTodoHa NOAKJ/IIOUAETCS
K BHIXOJHbLIM NPOBOJAM aBTOMara /—2, nenb NMUTaHHA — K
5—6, kuonka Kun/ npu sToM ROJXKHA OBbITb HaXaTa 3aJBHXK-

e
Bl
|

el

Puc. 2. YcraHoBka nepek/iouatesns Bl Ha muiaHKe ABepHOro 3aMka

KO# 3aKpHITOro 3amka (puc. 2). Maruurodon caenyer ocra-
BUTb B PeKHMe 3aIHUCH.

CgeToBoe TabJi0 yCTaHABJIHBAOT Y BXOAHOH ABepH. Pas-
Mepsl cBeToBOro Tabuo ¢ namunamu JII—JI4 u kHonkoit Kun2
npousBosbHbl. OcHoBanHe Ta6ao0 H3 (OJbIHPOBAHHOIO
CTEKJIOTEKCTOJINTa, Ha KOTOPBHIH NPHNAHUBAIOT CKOOBl JJIsi
YCTaHOBKH JIaMIIOYeK H CBeTO3allHTHLIE NJacTHHKH. Haanu-
CH BBINOJHSIOT TYIIBIO Ha KaJbKe, KOTOPYIO NpPHKJIEUBAIOT
Ha BHYTPEHHIOIO CTOPOHY CTEK/SIHHOH NJaCTHHKH, NpeiBa-
PHTEJILHO TNMOKPLITOH TOHKHM cJjioeM Oesod kKpackd. [IuHa-
MHYECKYIO roJioBKy I'pl 3akpenJisiioT Ha BXOJZHOH NBepH cO
cTopoHbl KBapTHpH. Ha Mecre yCTaHOBKH AHHAMHYECKOH
TOJIOBKH HeoOXOJMMO B [BepPH NPOCBEPJIHTb HECKOJIbKO Ae-
CATKOB OTBepPCTHH AvameTpoM 2,5—3 MM, KOTOpble CO CTO-
POHHI KOPHJOpa 3aKPbIBAIOT MEJNKOH MeTaJIIHYeCKO#H CeTKoi.
Tlpn HeGosbLIOM PaCCTOSIHHH aBTOMaTa OT BXOAHOH IBepu
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OUHaMHuecKylo roJioBky I'pl ciepyer 3akpuiTh (yraspom
BO u36exaHue caMOBO30YXK/]EHHs YCHJHTeNs H3-3a aKyc-
THYecKoll o6paTHOH CBA3H.

B03MOXHasi KOHCTPYKIHSI CAMOAENBHOIO 3J1eKTPOMAarHu-
Ta 3aMKa 9m] U ero coeiuHeHUEe C JBEPHbIM 3aMKOM OMNH-
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Puc. 8: a— pasmeiieine paetasie Ha neuaTHol naate ycuauteas HUY;
6 — KoH(HUrypaLHa neyaTHOro MOHTaxa ycuauteas HU

caHn B XKypHaje «Pamuno» Ne 8, 1973 r., c. 33—34. Co-
NPOTHBJIEHHE KATYUKH 3JIeKTPOMarHuTa 3aMKa JAOJKHO
6nith 12—14 OMm.

ABTOMAT CMOHTHPOBAH B KOpNyce paaHOTPaHC/ALHOH-
HOTO KOMHATHOFO FDOMKOTOBOPHTEJS. Ycuantenr HU Bhi-
HOJIHeH Ha TeYaTHOM NJjiaTe, YePTeX KOTOPO/ MNOKasaH Ha
puc. 3 (a, 6).

Uto6el H30exaTb CaMOBO30YXIEHHs, YCHJHUTENb HOJ-
»KeH COJepXKaTb HEYETHOEe HYHCJIO KacCKalloB, NPH KOTOPOM
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BO3HHKAET OTpHULaTeNbHass 06paTHAsi CBA3b MEXAY BXOAOM
U BBIXOAOM YCHJIHTENd, crnocoGeTBytomass Gosee YCTOHUYH-
Boil pa6ore. [asi ycrpaHeHus (OHa INepeMEHHOro TOKa
IPOBOJA MUTAHUS YCHJIHUTENs He NOJIKHBI OBbITb OGLIMMH C
IPYrHMH LensiMd nutaHus aBromara. [lepBole ABa Kacka-
Ia HYXHO 5KpaHHPOBATb NJACTHHOH XXeCTH, MPHUMAsiB ee Ha
o6umuit npoBox nutanus. Tpancpopmarop Tpl pasmelaior.
N0 BO3MOXHOCTH AaJjibllle OT JUHAMHYEeCKOil rosoBku Ipl
WM YCTaHABJIHUBAIOT MeXAY HHMH CTaJIbHOH 3KPaH C TOJ-
wuHo# creHkn 1—1,5 mwm. [Iposona, uaywme Ha BXon ycH-
JIUTeNsT 1 Ha AUHAMHUYECKHE TOJIOBKH, NOJIKHBI GBITb 3Kpa-
HUpPOBaHbl. B aBTOMaTe MOXKHO HCIOJIb30BaTh JHHAMHYE-
ckue roqioBku MowHocthio 0,5—1 Bt. Pene PI—P3 Tuna
P3C-22, nmacnopr P®4.500.129. Kuonku Knl, Ku3, Kn4
tuna KM-2-1, kHonka Kx2 manoraGapurtHas J1000ro THIA,
paccuutaHHas Ha HanpsikeHue 220 B. Jlamnwt JII1—JI4 Ha
Hanpsikenue 13,5B uam 6,3B npu nocnemnoBatenbHOM
BKJIOYEHUH JABYX JaMn BMecTo ojHo#l. Jlamnma JI5 Ttuna
Tu 0,3 unn Tu 0,2. Pasbvem II/1 manorabaputHblii, J06oro
tuna, Hanpumep PC-10. TpaH3ucTopbel 3JeKTPOHHBIX peJie
BPEMEHH CO CTATHYECKUM KO3(p¢HUHEHTOM Iepefadyd TOKa
cr = 30. TpaH3ucTOpBl ycHAHUTENST — C GOBIWIAMH Ber u
MEHbIUUMH TOKaMH Ixo. .

B aBToMate HcnoJsb30BaRbl MaJsiorabapHUTHbIE KOHIEH-
catopel K52-1, K53-1, K52-2 u KM. B kauectBe anojoB
O1—/4 ponyckaercs npuMeHsitb guoabl 226 wnu 1237
¢ J06GLIM ' GyKBeHHBIM 0G03HaueHueM. [Ipu TOKe 3JseKEpo-
MarHura 3aMka cBeiiie | A HEOGXOAHMO HCMOJ/Mb30BaTh 60-
Jee momHble auonbl, HanpuMmep K202 c mo6biM GykseH-
HBIM 0003HaueHHEM.

Heranu GJIOKa NMUTAaHUS M 3JEKTPOHHBIX pese BpeMeHH
yCTaHOBJIEHbl Ha MEYaTHOH MmJjare, MOKa3aHHOH Ha pHC. 4.
Tpanchopmarop nHTaHHS MJIs aBTOMaTa JOJIKEH HMETb
MOILHOCTb He MeHee 15 Br, BropuuHoe Hampsixkenue 15B
npu. toke Harpy3ku 1 A. Jas aBroMaTa NpHrofeH CTaH-
HNapTHBIH HakaJbHbI TpaHcopmarop Tu-2 127/220-50 M.
JIiBe BTOpHUYHBIE OOMOTKH CJELyeT COeAHHHTb MOCJe]oBa-
TeabHo. KpoMe TOro, Ajis aBTOMaTa MOXKHO HCIIOJIb30BAThb
BbIXOAHOH TpaHcopMaTOp /aMIIOBOrO NMPHEMHHKA C IJIO-
IaJbl0 CEYEHHs MarHUTONPOBOAA He MeHee 5 cM? H KOJH-
YecTBOM BHTKOB IMepBHuHOH o6MoTKH 2200—2500. Bro-
pHUHYI0O OOMOTKY ero HeoOXOAMMO TMepeMOoTaTb MPOBO-
aom- [I19B 0,8 na Hanpsikenwe 15 B, a marmutonposox
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nepe6path B HakJaanky. [Ipu orcyrcTBHM moao6HOro TpaHce
dopMaTopa ero MOXHO HM3rOTOBHTb caMocrosiTesbHO. Ceue-
HHE MarHuTonpoBoia — 5 cm2, mepBHYHass oO6MOTKa conep-
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Puc. 4: a — pa3Mmellenne Ha neyaTHOA nnarte geranefi 6noKa nHTaHHS
M 9JEeKTPOHHBIX pesie BpeMeHH; 6 — KOH(Hrypauds NeyaTHOro MOHTa)a
6/10Ka NHTaHHS H S/JEKTPOHHBIX pejie BpeMeHH

xut 2200 BuTROB npoBozna I13B 0,12, sropuunasa — 140 But-
koB nposoza I139B 0,8.

Hacrpoiiky aBTOMaTa HauMHAIOT C NpPOBEPKH NOTpe6-
JASIEMOT0 TOKa OT BTOPHYHOH OOMOTKH TpaHcdopmaTopa.
DTOT TOK He JOJIKEeH nmpeBbimaTh 150 MA NpPH OTK/IIOYEHHbIX
namMnax cBeroBoro Ttatso. s 3Toro B lens BTOPHYHOM
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06MOTKH TpaHchOpMaTopa BKJIOYAIOT aMIepMeTp INepeMeH-
HOro TOKa W HaXXUMaloT Ha KHonky Kn4. ITocae storo npo-
BepAIOT HanpsixkeHue Ha koHgeHcatope C3. OHO HOJMIKHO
6biTb 14—15 B. 3arteM NpoBepslOT NafleHHe HaNpsKeHHs
Ha Tpausucrope T3, Koropoe He HOJKHO mpesbiliaTh 1,5 B
(oHO 00YyC/IOBJIEHO BEJHYHHOH CONPOTHUBJEHHS pe3HcTopa
R6). Ilpn HaxaTtuu Ha KHONKY Kx2 HOJIKHa 3aroperbcs
aamna JI5 u BkaIouuThes pene P2 ua Bpema 1—1,5 c. Ilo-
c/ie OTKJIIOYeHHUs pesie P2 NOJIXKHBI BKIIOUATbCA petie P3 u 3a-
ropetbcsi namna JII (J12) cBeroBoro Tta6uao. IToBropHoe
Ha)xaTHe Ha KHONKY Kr2 He [O/IKHO H3MEHSTb pexkuma
aBroMarta. [IpyxnHy kHonku K3, KoTOopas Ha)KMMaeT Ha
MUKpOIIepeK/II04aTeJH KHOMNKH, CJAeAyeT HOJOTHYTb TaKUM
o6Gpa3oM, yTOGHl CHaya/a BKJIOYAJCS MHKpONEpeK/ouaTeb
C 3aMBIKAIOLUMHUCA KOHTAKTaMH, a HOTOM C NepeKHAHBbIMH.
DTOT peXHUM BKJIOUEHHA aBTOMara HeOGXOAHM IJsi Mpo-
IOJKEHHUs pas3roBopa C npHlieamuM Ge3 NOBTOPHOrO Ha-
}aTus Ha KHonky KH2.

Cuia TOKa TIIOKOs, NOTpPe6JseMOro YCHJAUTENEM, He
nosxkHa mnpesbiath 25 MA. Hactpofixy ycunaurtens Hauu-
HAIOT C NPOBEPKH PEXHUMOB TPAaH3HCTOPOB IO -NOCTOSHHOMY
TOKy. Bxom ycunuTens npuH 9TOM 3aMBIKAIOT HaKOPOTKO.
Pexumbl TpaH3ucTopoB T4 u TH ycraHaBaIMBAaIOT Pe3UCTO-
pamu R8 u R12, a tpansuctopos T6—T10 — pesncropom
R16. Ecnn ycuanurtenb NpH 3aMKHYTOM BXOZe BO306yxKnaer-
csi, HeOOXOAHMO YBEJIHYHTb CONPOTHBJEHHE pe3ucTopos R11
u R15. Tlocsie ycTaHOBKH peXXHMOB TPaH3HCTOPOB NPOBeps-
I0T YYBCTBUTENBHOCTb ycHJHTeas. s storo Ha ero Bxof
nojalT cHrHa’a ot reHepatopa HY c¢ wacrortoit 1000 TI'u,
ammantynoit 4—5 MB. Ha BbIxox HarpykeHHOro ycusaure-
a8 TOAKJIIOYaT ocuuiorpad. Boixoano#t curHan ycusau-
Tesisi He JO/KEeH HCKaxarbes. [1pM moBblLIeHHH Hampsixe-
HHSl TEHEpPaTopa BHIXOAHOH CHrHAJ [OJI)KEH PaBHOMEPHO
cpe3aTbCi C BepXHEH M HHXKHEH YacTH cuHycouAnl. Ecau
9TOr0 He NPOHCXONHUT, CJHEAYeT H3MEHHTb peXHM TpaH3H-
CTOPOB BBIXOJHOT'O KacKajfa YCHJIHTeNs NOAGOpPOM COmpo-
THBJIEHUsI pe3ucTopa R16.



BECKOHTAKTHOE PENE BPEMEHM C PETY/IMTOPOM TOKA

H. Apo6Huua

Pene BpeMeHH mpejHa3HaYeHO HJsi aBTOMAaTHUYeCKOTO
OTKJ/IIOYEHHs] HarpeBaTeJbHbIX H OCBETHUTENbHBIX NPHGOPOB
ot cetu. Ero ymoGHO ucmosb30BaTb TaK:Ke npu paGote ¢
¢doroyBennuuTeseM. MomHOCT, OTKJIOYaeMbIX NPHGOPOB
He JnoJkHa npeBbiiath 600 Br. VYcrpoiictBo uMeeT nBa
JAuana3oHa BblIepx)eK BpeMmeHu: 1—60c¢ u 1—60 mun. Ilo-
rPEeLIHOCTb B OTCYeTe BHIAEP2KKEK BpeMEeHH NpPH HeOGOJbLIHX
KosiebaHUAX OKpYKalolei TeMnepaTypbl He npeBbimiaer 5%
OT YyCTaHOBJeHHOH BennuuHbl. [lpeaycmorpena Bo3MOX-
HOCTb IIJIaBHOTO PEryJUpOBaHHS CHJbBI TOKa B Harpyske B
npenenax or 10 xo 98% oT HOMHHAJIbHOM.

OTcyTcTBHE KOMMYTHPYIOIMX KOHTAaKTOB B leNH Ha-
rPY3KH 3HAYHTEJbHO INOBLILIAET HaAEXHOCTb M JOJrOBey-
HOCTb YCTpoiicTBa. 3a cuer OTCYTCTBHA OGJIOKA TNHUTAaHHS
pejie BpeMeHH uMeeT He6ojbliMe rabapuThl M Maccy.

[NpuHuunuajpHas cxema peJie BpeMeHH C PeryJsTopoM
TOKa MoOKa3aHa Ha puc. 1. B cocras ycrpofictBa Bxoast
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Puc. 1. TlpunnunuanbHast cxemMa YCTpoiicTBa

cereBoil QuabTp, cocrosiiuii n3 ppoccens Hpl u Kouaen-
catopa Cl, BuHnpamMuTeNbHBIH AuOAHMIA Moct JI—/14,
tpunucrop 5, (asonMny/bCHBIE y3ea ynpaBieHHss FpH-
HucTpoM Ha Tpansucropax Tl u T2, uMnyabcHBI KJI0Y Ha
tpansucropax T3, T4 wn Bpemsasanaiomui ysen -Ha -Fpau-
sucrope T35,

Tlpy BKJIOYEHHH YCTPOHICTBA B CEeTb HaNpPsAXKEHHE MNHUTa-
HUS Ha €ro 9JeMeHThl He ROCTyNaeT A0 TeX. Nop,.NoKa B
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rhe3fa I'nl nu I'n2 ne Gyner noiacoefMHeHa HArpyska, nocie
yero HanpsiKeHue CeTH MOJAaeTcs Ha Harpysky, a TakiKe Ha
apocceab Apl, nwopw HAI1—/4 w tpuancrop 5. Kpome
TOro, 3TO HanpsixkeHue yepe3 pe3ucrop R6 mnomajgaer Ha
crabunntponnl J6 u JI7. Hanpsaxenune, cunumaeMoe cO cra-
6unutporoB J[6 u 7, 3apsxaer konaencarop C2 u nocry-
naet Ha feauteab R5, R3, onpepensiomnii paGouyio TOUKY
tpansuctopa T2. B cBasu ¢ TeMm, uyTo KOHAeHcaTopn C3 H
C4 paspsixkennl, Tpansucrop TS5 otkpmt. Tok croka TpaH-
suctopa T5, npoxoms mno uenn 6Ga3bl TpaHsucropa T4,
OTKpHIBAE€T TPAH3HCTOPbl HUMNyJbcHoro kmwoua T3 u T4.
Konpencatop C2 npyn 3TOM 3apsKaTbCs He MOXKeT, H TPaH3H-
cropol T/ n T2 6yayt 3akpbiTel. IMnyabchl Toka Ha ynpas-
JAIOWHMH 3/eKTPOA TPHHHCTOPA He NOCTYNaloT, TPHHHCTOP
JI5 3akpbiT, H TOK uepe3 Harpysky He npoxoAHuT. B Takom
COCTOSIHHH YCTPOMCTBO MOXET HaXOAMTbCS HEeOrpaHHueHHOe
BpeMs.

TpeGyemyio BblAEPKKY YCTaHABAMBAIOT C NOMOLIbIO Ile-
pexkmouatens Bl n pesucropa RY. Ilpn HaxaTnn Ha KHom-
Ky Knl BbINpsiMJIeHHOe HanpsKeHHe CETH 4epes pe3ucrop
R7, 3aMkHyTble KOHTaKTh KHONKH Kwnl ¥ TpaHaucTopbl
umnyabcHoro kmaioua T3, T4 sapsxkaior xonaencatop C3
(nan C4) po HanpsaxeHHs crabuansauuy cTaCHJINTPOHA
J19. Mocne ornyckauus KHOMKH Kul 3apsikeHHbIH KOHIeH-
caTtop paspsikaercs uepe3 pesuctop RY. Ilpn stom Ha 3a-
1BOp noseBoro Tpansucropa T5 uepes crabuantpon A8
NOCTynaer MOJOXHTeNbHOE HanpsKenue N0 OTHOLIEHHIO
ncroka TpaHsucropa. Tpausucrop. T9 M TPaH3HCTOPH HM-
nyabcioro kawoua T3, T4 sakpwusawerca. Crabuaurpon J8
CJIYXHUT AJS YMeHbIEeHNs NMOTPEIHOCTH YCTAHOBJIEHHOH Bhl-
NEPIKKH.

INocse 3akphiBaHHsi TPAH3HUCTOPOB HMIYJbCHOTO KJloYa
HauyuHaer pa6otaTb (pa3oMMNYJbCHBIH Y3€q ynpaBjaeHHs
tpuHucropoM. Konaencatop C2 3apsxaerca uepe3 pesu-
crop R4 10 Hanps>keHus, PaBHOTO NaJEHHIO HaNpsiXKeHHs
na pesncrope R3. Tpausucropw T1 n T2 no storo mMomenTa
3aKpbITHl NOJNOXHTENIbHBIM Hanpsi:KEeHHeM, KOTOpoe nojaer-
cs Ha 6asy TpaHusucropa T2 c jenuTtenss HanpsKeHUs Ha
peanctopax R5, R3. Tlpn npeBbllleHHH HanNPsXeHHs HAa
KoHaeHncarope C2 HanpsiXeHHs NeanTeNs HauWHaeT npore-
KaTb TOK Mo llenn 6asbl Tpan3ucropa 72. 3To NPHBOAMT K
CKauKoOOpa3HOMY OTKpbIBaHWl0 TpansucropoB 72 u Tl.
Konpencarop: C2 paspaxaercs uepe3 3TH TPaH3UCTOPbl RO
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Puc. 2: a — pasmeuenue gperaseil Ha maarte;

LlenH ynpaBJsIOUEro 3J1eKTpoAa TpUHUcTOpa. MMnysbce Toka
pa3psija KOHAEHCAaTopa OTKPbIBaeT TPHHHUCTOP, 3aMblKas
Lenb Harpy3kd OO KOHIIA NOJYyNeplofa CeTeBOro Hamps-
JEeHHsl, H B 3TO BpeMs TeueT TOK 4Yepe3 Harpy3ky. Ilpu
yMEHbIIEHHH HaNpsKEeHHs CeTH N0 HyJasd (B KOHIE nouay-
nepuona) TPHHHCTOp 3akphiBaerca. Ilpum kaxkmom ciemyro-
IeM NoJynepHoie HaNpsKeHUs UHMKJAb NoBTOpsioTcsa. Pasy
OTKPbIBAHUS TPHHHCTOPA (a COOTBETCTBEHHO, H TOK B Ha-
rpy3ke) MJaBHO DEryJHpPYIOT NepeMeHHbIM pesHcTopoM R4.
[Ipy MHHHMaJbHOM CONpPOTHUBJEHHH pe3ucropa R4 TOKk B
Harpy3ke MakcuMaJgeH. Jig npuOG/JIH3HTENbHOH OLEHKH Be-
JUYHHbl TOKAa B HArpyske CJYXKHUT JaMmmnouka JII, HAa KOTO-
pyio HoJaeTcs HanpsiKeHHe C pesncropa RI, BK/IIOYEHHOro
NOCJIEA0BATENbHO B LeNb HarpysKH.
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6 — KOHQUrypauus neyaTHOro MOHTaxa

[Mocne paspsna Bpemsizajaromero KonieHcatopa C3
(C4) no nanpsiKeHHs, PaBHOTO CyMMe HaNpsiKeHHA OTCeY-
K1 TpaH3ucTopa TH u HanpsKeHus cTabUIU3auHH CTabu-
aurpoHa /8, tpansucrop TH HauuHa@eT OTKPHIBATbCH, 3TO
NPHBOLHT K OTKPBLIBaHHIO TPAaH3HCTOPOB HMNYJbLCHOTO KJIIO-
ya T3, T4 n 3akpbiBaHHIO TpHHHCTOpa JI5, 4TO COOTBET-
CTByeT YCTaHOBKE YCTPOMCTBA B XKAYIIHHA DeXHM.

dneMeHTH peae BpeMeHM MOHTHPYIOT Ha Ne4aTHOR
njare, H300paxKeHHON Ha PHC. 2, H NOMEWAIOT ee B MJIacT-
maccoBbli Kopmyc. Hns oxsaxAeHus HeTajed B Kopmyce
IOJIKHB! GBITb NPEIyCMOTPEHbl BEHTHJASIHOHHbIE OTBEpPCTHS,
Huonwt [AI1—/5 cnenyer ycraHoBUTb Ha HeGoJblune pa-
IHaTOpHl, NMO3BOJAIOIIME paccenBaTh MomHOcTb 2 Br., s
oxnaxpenusi auonoB JI—J/[5 MOXHO HCNONB30BATb ONHH
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papuarop, HO mpu 3ToM auoasl [1 u JI2 HeoGXoouMO H30-
JIUPOBAaTb OT pajHaTopa C [MOMOLILIO TEPMOCTORKHX (MOXK-
HO CJIOJSIHBIX) H30JSIHOHHBIX Npokaagok. O6wuit paxna-
TOp IOJiKeH pacceuBaTb MomHocte 6—8 Brt. Ilpu mnox-
KJIIOUEHHH K peJjie BPEMEHH Harpys3ku c norpedJ/seMoil
MOIIHOCTbIO, He mpesblaoweii 200 Br, paauaropnl Ha
IHOLb He TpebyloTcs, M pa3Mepbl YCTpOHCTBA NpH 3TOM
3HAYHTENBHO YMEHBLIAIOTCS.

Ins pene BpeMeHH MOXHO HCIIOJIb30BAaTb AHOABI C pa-
6ounM HanpsixeHueMm Gosiee 400 B, wmanpumep 1233 wuau
[247. TpaH3ucropbl NPUrOAHLI KPEMHHEBLlE, MaJIOMOILHbIE,
JIO60ro THMa, COOTBETCTBYIOLLEH NPOBOAHMOCTH, pabouee
HanpsiKeHHe KoTopbix He MeHee 20 B (ans tpansucropa TH
paGouee Hanpsixkenue pocratouHo 15 B). Crabuautposnnt
MOKHO HCIOJIb30BaTh W APYrHX THIIOB, MapaMeTPbl KOTOPBIX
6/MHM3KH K yKa3aHHbIM Ha cxeme. [l M3rOTOBJIEHHUS pe3w-
cropa RI MOXHO ucnosab3oBath pesucrop tHna BC-1, Ha
KOTOpHII HaMaThiBAIOT MaHMaHHHOBBIH NpPOBOA JAHAaMETPOM
0,4 MM. ITepemennnlit pe3ucrop R9 MOXKHO B3SITb C MEHb-
IIAM CONMPOTHBJEHHEM, HO [Jfl COXPaHEHH: YKa3aHHBIX
BblIepKEK IPH 3TOM NOTpPe6GyeTcs COOTBETCTBEHHO YBEJIH-
YUTb €MKOCTb KoHmeHcaTopoB C3 u C4. Kounencartop
¢unbtpa €I BbIGMpaloT Ha paGouee HampsKEHHE He MeHee
500 B. Ann yBenuueHust cTabUILHOCTH PabGoOThl peryastopa
ToKa KoHmeHcaTop C2 foyikeH ObITE HE3JIEKTPOJHTHYECKHI!
¢ mannim TKE, Hanpumep GyMaKHBIM.

Kongencatopel C3 u C4 xesnaTelbHO HCNOJNB30BATH C
MaJIbIMH TOKaMH yTeuKH, Hanpumep, TunoB K52-1, K52-2,
K53-1. .

Karywky apocceass [Jpl BbimosHsOT AH60 Ha ¢eppu-
TOBOM KOJIblie C BHeWHHM auamerpoMm 40—45 mM, n1u6o Ha
(GeppuTOBOM CTepMHe fiuaMeTpoM 8 MM u AauHON 40—
50 mm. Ilpu ucnosb3osanuu (eppUTOBOrO KOJIbLLA €ro ' He-
06XO0NHMO Pa3JIOMHTb Ha JIBe YaCTH M BCTaBHTb MEXAY IO-
JyKOJNbIlaMH IMPOKJAAAKY TOJNMUHOR 3—5 MM HJIM mpopesatsh
B KOJIbIle TOHKHM HaXX[IauyHbIM KPYroM 3a3op Bo H36exa-
Hue HacbllleHuss Marautonposoma. Karyuika mpoccens co-
aepxur 150—200 sutkoB nposoaa I19B 0,8. Ilepeknioua-
teab Bl u xkwonka Kl moryT GHITH JIIOGOro TuMa.

-HacrpoiiKy pesie BpeMeHM HAYMHAIOT C MPOBEPKH ‘mpa-
BWIBHOCTM MOHTaXa -JeTajsedl Ha InedaTHON miaate. Bkiio-
yas yCTPONCTBO B CeTb, C/GAYeT IOMHHTb, YTO HA €ro sAe-
MOHTaX I[PHCYTETBYeT BbICOKOe HANpPsiXKeHHe,  ONACHOE Kak:
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151 YesJoBeKa, Tak M /15 GOJbIIMHCTBA PaZHO3/EMEHTOB.
IlepBriM HacTpauBaloT (pa30MMNYJbCHBIH y3eJ ynpaBJeHHs
TPHHHCTOPOM, OTKJIOYHB MMIYJIbCHbIH KJIOY H BpPeMsA3aaalo-
wHi ysen. B uenb nutauus ycrpoificTBa (NOC/AEAOBATENbHO
C TPUHHCTOPOM) BKJIIOYAIOT aMIEpPMeTp IepeMeHHOro TOKa
co wmxanoit 1 A, a B raeana 'nl w 'H2 — NaMnoyky Moll-
Hoctbio 150—200 BT, paGouee Hanpsxenne koropoin 220 B.
Pesucrop R3 nonbupaior takum o6pasoM, 4ToObl NpH Bpa-
UIeHHH ABHXKKa pe3uctopa R4 ot ynopa 1o ynopa cujia To-
Ka aMmnepmerpa H3MeHsaacb B npemenax 10—98% ot Ho-
MHHaJIbHOTO TOKa JsaMnouku. [locne HanmaxuBauus ¢aso-
MUMIYJbCHOTO y3J1a MOAKJIOUAOT HMNYJbCHBI KJIOY H
BpeMs3aJalolinii y3e/1 H yCTaHaBIHMBAIOT pe3uctop RY B mo-
JIOXXEHHE MaKCHMaJ/bHOrO conpoTuBJenus. [lepekniouare-
aeM Bl noaknoualor kongeHcarop C3 u noabupaior Benu-
YHHY €ro eMKOCTH TaKHM 06pa3oM, YTOGHl BHIJEPIKKA Bpe-
MeHH cocraBasna 60 c. 3arem nepekawouyatens Bl
nepeBOAAT B JPYroe INOJIOXKeHHe, NMOAGHPAIOT KOHIEHCATOp
C4, npu KOTOpOM BbliAepxKKa cooTBeTcTByeT 60 MHH, U Ka-
Au6pYIOT 1WKasabl pe3uctopoB R4 u R9. Nas kannGposku
WKanb pesucTopa R9Y HCNOJb3YIOT CEKYHAOMEDP HJH 4achl
c cexkyHiHoi crpeakoil. Ilpn ucnosnb3oBanuM KoHzeHcarto-
poB C3 u C4 omHoro Thna B Ha ORMHAaKOBoe paGouee Ha-
NpsiXKeHHe CEKYHAHas W MHMYTHas IlIKaJbl pesucropa R9
6yAyT HMeTb OLHHAKOBHIE AeJIeHHs.

DOTOPENE

B. Xaputoneos

doropese npeijHasHaueHO AJs MNPOEKUHOHHOH neuaTH
¢ororpaduil M nNO3BOJNAET CPABHHTENBHO NPOCTHIMH Cpea-
CTBAMH OINpele]ssiTb BpeMsi SKCNOHHPOBAHWS  (PeXHM
«Kadp») n npou3BOAMTb aBTOMAaTHYECKHH OTCYET BhiAEp-
ek BpeMeHH (pexum «Bodepocxkar) B npelenax ot 1 gmo
65 c.

B nonoxeuun «Kadp» tym6aepa Bl (pHCyHOK) BKA0OYa-
10T Aamny yseanuntens Jly B ceTb (ANs HaBeleHHs Ha pe3-
KocTb, BbiGOpa Kaapa M T. n.), ¢otopesncrop R/ (ana
ONpeAe/IEHHs] BPEMEHH SKCNOHHPOBaHHSA) W  BLIKJIOYAIOT
aamny Jlgp kpacnoro csera. Ilpu nepesome tymbaepa Bl
B nosioxenune «Boidepxka» Brmouaerca gamna Jlg dounaps
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KpacHOro cBeTa, BpeMsidagatoumas uenb R2R3R5CI u kuon-
Ka ynpaBaenus Kul «[lyck» (ans Hauasa aBTOMAaTHYeCKO-
ro OTCYeTa BPeMEeHH SKCIOHHPOBAHHS).

ConpsixkeHHe pPEXKHUMOB OCYILECTBJAsETCH C MHOMOLIbIO
noteHyHomerpa RI0, KOTOpbIM 3aaeTcs BpeMsl BbLAEPIKKH

-(55-75)2

Jepmia

) 50/[7

KRS 470k

Hy

e——et— 1

INMpuuuunuanbaasn cxema goropene

B pexume «Kadp» nJsi aBTOMAaTHYECKOrO OTCYETa 9STOTO
BpeMeHH B pexume «Boidepackar.

Kax B nmepBoM, Tak U BO BTOPOM peXKHMaxX TPaH3HUCTO-
pot T1, T2, T3 o6pa3yioT NOpPOroBbiil YCHJIHTENb IOCTOSH-
Horo Toka (YIIT). IToporoBeiii ypoBeHb BXOAHOTO HaIpsi-
wkeuua YIIT 3apaercd ¢ nNOMOWBIO COTJacylOllero Ino-
teunoMerpa RI0, npu 3TOoM H3MEHSIETCSl 3anupaioilee
HanpsixkeHHe HCTOKa MOJIeBOrO TPAH3HCTOpa TakK, YTO B HC-
XOZHOM COCTOSIHHM TpaHsucropel T1, T2, T3 3akpHTH, pe-
Je Pl o06ecroueHo, TOPUT CHrHajbHas Jamna JII, namna
Jly potoyBesMyHTENS BBIK/IIOYEHA.

Ilpu nOCTHKEHHH BXOZHBIM HANpPSIXKEHHEM YCTAHOBJIEH-
goro mnoporoBoro ypoBua YIIT noanesoit Tpausucrop T/
OTKpbIBaeTcs U OTKpbiBaeT TpaHsucropbl T2, T3, cpabGathi-
BaeT pesne Pl, racHer curHasbHas Jamna JI/1 u BRAOYaercs
aamna ¢ortoyseauuuress. [Ipn CHHXKeHHH BeJMYHHBI BXOJ-
HOro HamnpsiKeHHs HuKe noporoBoro ypoBHa YIIT pene Pl
OTNyCKaeT, H BCe YCTPOMCTBO BO3BpalAaeTcsi B HCXOXHOE
COCTOSIHHE.
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@oropesucrop Rl ynoGHee nMOMeCTHTb B BHIHOCHOM HAaT-
guKe JI0O00H KOHCTPYKLHH, YTOOb MOXHO ObLIO NPH H3Me-
PEeHHsIX YyCTaHaBJAHBaTh ero B HauGoJee OTBETCTBEHHEIX
yuacTKax Kafapa.

®otopesuctop RI Bmecre ¢ pesucropom R4 o6pasyior
CBETOUYBCTBHTE/bHBIH JeJNUTeNb, C KOTOPOrO CHHMAIOT
BxoaHoe Hanpsikenue YIIT B pexume «Kadp». HaumeHsn-
liee 3HaYeHHE STOTO HaANpsSKEHHs OrpPaHHYEHO YYBCTBH-
teabnoctelo YIIT, a HauGoJbluee — HamnpsiKeHHeM MHTaHHS
H OTCEYKH IOJEBOrO TPaH3MCTOpa. DTO H ONpefensieT Bbl-
Gop pesucropa R4 (c yuerom TtHnma ¢oTopesncTopa H ero
paboueil OCBelleHHOCTH Npu GoTONEYaTH).

Hactpoiiky npuGopa B pexume «Kadp» xKeJaTenbHO
NPOH3BOAUTb B (oTONab6OpPaTOPHH INPH BHIK/IIOUEHHOM ¢o-
Hape JI¢p KPacHOro CBeTa, UCNOJb3YSI Kaipbl, I/ KOTOPHIX
M3BeCTHA HWJIH HaHJeHa ONTHMaJbHas BLHIAEPKKA 3KCIIOHH-
poBaHHS NPH NevyaTH C KpaBHHMHU 3HAUEHHSIMH BpeMeHH
skcnosunuu 1—2 u 55—65 c.

Buauvane onpenensioT aAuanasoH ycToHuuBod paboThl
npu6opa IJs HauMeHbLIero H HauGOJbIIEro BXOLHOTO Ha-
npsixenusa. Ilia 3TOro ycTaHaBIHMBAIOT ABHXKOK IOTEHLHO-
Merpa RI10 B kpaiiHee HH)XHee IO CXeMe IIOJIOXKEHHe, a
IBHXKH MOJCTPOEUHBIX NMOTeHuHoMeTpoB R9, R11 — B cpen-
Hee noJoxeHnne. CoelUHAIOT CPENHIOI TOYKY [eJHTes
RIR4 c xopnycoM M BpallleHHeM [BHXKKAa IOJCTPOEUYHOrO
noteHuHoMerpa RI] HaxomsiT MOMEHTBl 3a)KUTAaHHS CHI-
HanbHOM Jamnbel JI1. 3aTeM NOAK/IOYAOT mNapalielnbHo
¢oropesucropy RI conporuBnenue 1,5 kOM, ycranaBiuBa-
I0T JBHXKOK INoTeHuuoMerpa RI0 B KpafiHee BepxHee IO
cXeMe II0JI0XKEeHHe H BpalleHHeM JABHXKa NOACTPOEYHOTrO
noreHuHoMerpa R9 HaxonAT MOMEHT BBIK/JIOUEHHs CHCHAJb-
Hol samnbl JI/. Ha 3ToM 3akaHYMBAIOT HACTPOWKY HpHEO-
pa M TPHUCTYNalT K ero kKanubpoBke. Poropesucrop RI
yCTaHaBJHMBAIOT Ha MECTO yuacTKa CpefHel OCBELEeHHOCTH
KaJipa INPH MAaKCHMaJbHOH BbIIEPXKKe, a IIOTEHIHOMETp
R10 BBomar nHa 90%. ITonGopom pesucropa R4 u Bpauie-
HHUEM [BMXKa noreHuHoMeTpa RI0 B HeGonblIMX mpepenax
HaXOAAT MOMEHT 3aXKMIaHHUs CHTHaJbHOR Jamnbl JI1.

3atem nepesonaTt Tym6aep Bl B nosnoxenue «Botdepic-
Ka», yCTaHaBJMBAlOT ABHXKKH IOTEHUHOMETpoB R3S, R5 B
cpeAHee ToJOXeHHe M nogbopoMm pesucropa R2 3ajalor
TOYHBIH OTCYET BpeMeHH.
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Ona atoro Hamxumalor B TeueHue 1 ¢ kHonky Kn!
«[Tyck», npoucxonut 3apsig KouaeHcatopa CI uepe3 orpa-
HUYUTENbHOE COMpPOTHBAEHHE R6 N0 HAMpPSIKEHUA HUCTOYHH-
ka mnurtaHuda. [locne OTnycKaHusi KHONKH OTPHLATENbHOE
HanpsikeHue ¢ koHgencaropa CI nojaercss Ha 3aTBOp MO-
JeBoro tpaHaucropa Il u orkpuiBaer ero. Torza oTkpbiBa-
10Tcd U TpaHsucropsl T2, T3, BkJiouaercsa peae P/, racHer
curHa/bHas Jamna JII W 3a)Kuraercs Jiamna yBeJHUHTENs
Jly. Tak kak YIIT uMeer Gosblioe BXOJHOe CONPOTHBJIEHHE,
To KoHzeHcatop C/ paspskaercs B OCHOBHOM 4epe3 pe3H-
cropel R2, R3, R5. Korpa HanpsixkeHHe HAa KOHJAEHcaTope
C1 ynapmer uuxe mnoporosoro ypoBHa YIIT, TpaHaucropbl
T1, T2, T3 3akpoiorca u pene Pl BbIKJIIOYHTCA.

OTcuer BpeMeHH BbIAEPXKKH MOXKHO NMPOH3BOLUTb CEKYH-
LOMEpOM [0 BpEeMEeHH TOpeHUs JaMMbl YBEJHUYUTENS HJIH
curHaabHo#l smamnbl. [Ipu noaGope R2 Bo3MOXHA pery.u-
poBKa noteHuuomerpamu R3, R5 B HeGosbLIMX mpenenax.
ITo oxoHuaHUH ee HEOGXOOHMO OTMETHTb MOJIOXKEHHE pYYeK
NOTEHLHOMETPOB H CHEJATh COOTBETCTBYIOL[HE HAAMHCH HO-
mepa u THna ¢orobymard, AJs KOTOPOH oOmpeneasercs
OTCYeT BPEMEHH B [Hana3oHe NMPH MaKCHMaJbHbIX BblJep kK-
Kax 55—65 c.

3areM ycTaHaBJHBAIOT Kaap C TpeGyeMOH 3KCMO3ULHEN
B 1—2c mas toro e HoMepa u THma ¢oroGymaru, onpe-
HeNAI0T MOJOXKEeHHe ABHXKKa mnorteHuuoMerpa RI0 no wmo-
MEHTY 3aXHraHHsi CHrHaJbHOH Jamnbl JI/ B pexume
«Kadp» w pery/qupoBKOH INOLCTPOEUHOrO IOTEHLUOMETpA
R9 B ueGosibluux npenesax yCTaHAaBJIMBAIOT TOYHOE BpeMs
orcyera BpEMEHHM 3KCIO3HUUH B pexume <«Bodepika».
Mensis  THOBI U HOMepa GoToGymary, JAenalT TNpoOHbIe
OTIEYATKH H OTMEUaloT MOJIOXKEHHS pYyuYeK MOTeHUHOMeT-
poB R3, R5, coorBeTcTBYIOUIHE BBICOKOMY KayeCTBY OTMe-
4aTKOB.

Uckporacawuit kounencarop C2 no6oro THma NO/KeEH
O6biTb paccuMTaH Ha paGouyee HanpsukeHue He MeHee 300 B.
B xauectBe peryaupyiouiux noreHuuomerpoB R3, R5 u R10
MOXKHO HchoJsb3oBaTb morteHuuoMerpnl tHna CIT (CI1O), a
B KauecTBe MOACTPOeUYHbIX MoTeHuuomerpos R9, RII — tu-
na CI15-16T. Pene PI/— nio6oro THna, MNO3BOJSIOLIETO
KOMMYTHpPOBaTb nepemeHnHoe Hanpskenue 220 B mpu cune
roka Harpysku 0,1—0,5A. Cnna paGouero TOoka OGMOTKH
peje 10/uKHA ocTaBaTbes B mpeldenax 10—60 MA npu ua-
npsixxenuu 5—50.B.
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Hannyue BBHIHOCHOTO JaTuHMKa NpeabsiBaseT ocoOble Tpe-
6OBaHHA K MCTOYHMKAaM NUTaHUA Npubopa ¢ TOUKH 3PEHHS
Ge3omacHOCTH ero skcnayartanuu. [lostomy dortopene pe-
KOMeHAyeTcs noikJiooyaTh K cetn 220 B dyepes moHuxkaro-
mu# TpaHchopmarop.

KOAROBbLIAH 3AMOK

B. KpaBuos

KonoBbili 3aMoK, NpUHOHMIHAIbHAs cXeMa KOTOPOro ro-
Ka3aHa Ha pHUC. l, mpegHasHauyeH A/ YCTAHOBKH B IBepfX
KBapTHp, CKJAal0B, ceiidoB, a TakxKe NJA OXpaHbl aBTOMa-
wuH, HanpsikeHue HCTOYHHKA NHUTaHHS MOXKeT ObiTh CJe-
aywowuM: 12,6 B noctoaHHOro HamnpsixkeHuss (aBTOMOGHJIb-
Hbli BapuanT), 36 B nepemeHHOro HJM MNOCTOAHHOIO Ha-
NpsiXKeHHs, CeTb NMepeMeHHOro Hanpsxenusa 127/220 B.

3aMoKk cpabaTblBaeT INPH Ha)KaTHH KHONOK TOJbKO B
onpeaeneHHol, 3aflaHHOM KOIOM IocjegoBatesbHoCcTH. Ko
yeTHIPEX3HAUHbIA, a8 ofluee KOJHUYECTBO KHOMOK — JAeCATb,

]
AR fo
7" Y 72 ﬁf%
R3 3w

Puc. 1. IpuHuunuanbHas cXeMa KOJOBOTO 3aMKa

I

Cepb
127/2208

YTO 3HAYHTE/bHO yMeHbIaeT BEepPOATHOCTb noabopa Kona.
B nmaHHOM BapHaHTe Ha MNPUHUUNHAJNBHOH H MOHTaXKHOH
cxeMax NnokasaH ycnoBHbIA Koia «1580». Ias toro 4to6mbi
HCKJIIOYHUTb BO3MOXKHOCTb OTKPBITHSI 3aMKa noaGopoM KoZaa,
CBOGOAHBIE KHONKH, He HCIOJIb30BaHHblE LJ KOXHPOBaHHS,
coeJlMHEHb! NapaJ/iie/lbHO M MOAKJIOUEHbl yepes peaucrop R2
K 6a3e Tpanauctopa 7/, KOTOpHIl 3anepT OTPHLATENbHBEIM
HanpsiXKeHHeM, mojaBaeMbiM uepe3 peauctop RI. Haxatue
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ONHOM M3 3THX KHOIIOK OTKpbIBaeT TpaH3ucrop I/, B uenu
3MHTTEpa KOTOPOro BKJ0ueHO peje P2. Pene cpaGaTbiBaer
M CBOMMM KOHTakTaMH P2/1 paspbiBaeT Lelnb NUTaHHS TH-
pucropos [2—/I5. Bce THpHCTOpBI 3aKpbIBAlOTCH He3aBH-
CHMO OT uHCJIa NPaBHJIbHO M HENpaBHJAbHO HabpaHHBIX
uudp koma. Takofi ke pesynbrar GyneT NMpH HaXKaTHH Bcex
HeCATH KHOIOK IyJbTa, 4eMy cnoco6cTByeT GOJbLIOA pas-
6poc xoma NpHMEHSieMblX KHOMNOK, 3aTPYRHAIOWHA OTKPBI-
BaHHe 3aMKa IIPH He3HaHHH KOJa.

B cayuae npaBusibHOro HaGopa Koja cpaGaThIBaeT pesie
P1, cBoumu koHtaktaMu PI/1 BK/IIOUaeT THATOBBII 3JIEKTPO-
MariutT Iul W nonaer HanpsiKkeHHe Ha Jjawmnel JI1 u JI2,
ocBeuiaipoune Haxnucb «Bxonute». [1pu oTKpbIBaHHH ABEpH
KOHTAKThl KOHIEBOTO BBIKJIIOYaTess Bl pa3pbiBalOT Lenb
NHTaHHs TOC/IENOBATENbHO BKJIOYEHHBIX THpHCTOpPOB [2—
15 u pene PI, B pe3y/abTare 4ero 3aMoK anHumaeT HCXOfA-
HOE MOJIOXKEHHe.
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Puc. 2: a— pasmelienne feTaneil Ha MOHTaXKHLIX nuaTtax HaGopa
KOJa H 3JEKTPOHHOH yacTd 3aMKa; 6 — KOH(HrypauHs nedaTHoro
MOHTaXxa

b

Pesucrop RS orpaHuyuBaeT TOK uepes ynpaBsioLIHe
9JEKTpOAb THpHCTOPOB H2—[5 u 6Ga3y Tpausucropa 7T1.
Jduon A1 cnyXuT I8 3aIHTHl OT NOBPEXIEHHA THPUCTO-
poB J12—/15 n tpauaucropa T1.

3aMOK MOXXHO OTKPHIBaThb AHCTAHIHOHHO M3 IOMEILEHHs
no Bbi3oBy. [laist atoro cay:utr KHonka Krnll, kotopas npu
HaxaTuu GJOKHPYeT KOHTaKThl pesae PI/l, BKIo4yaeT sJeKT-
POMarHHT H nNapaJjJe]bHO eMy INOAKJIOUeHHble Jgamnbl JI1
n JI12. [lna He3HAIOIIEro Koaa CAYKHT KHomnka KAnl2, BKiO-
Yalolmlas CHrHa/lbHbIA 3BOHOK. EciH B moMelieHHH HHKOrO
HeT, TO NpH NONBITKE NOAO6paTh KOA CHIHAJN TPEBOTH MO-
}eT OHITh NOAAH C NOMOINbLIO KOHTakTOB P2/2 pene P2, e
NOKa3aHHbIX Ha cXeMe. DTH KOHTAKTHl BKJIOYAT 0OMOTKY
JIOTIOJIHUTENbHOIO peJsie, MOAKJIYAIOUEr0 3BYKOBYIO HJIH
CBETOBYIO CHTHAJIH3aLHIO.
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Jas nutaHus 3aMKa OT CETH HCMOJb3yeTcs BbINPSIMH-
TeJb, BBIMOJHEHHbIH 1O MOCTOBOH cxeMe Ha auomax 6—
A9. Tpanchopmarop nutanus Tpl uMeeT CcepAeUHHK
I1112-30. IlepBuunasi o6motka I comepxur 2200 BHTKOB
nposoaa [13B-1 0,12, ¢ orBogoM or 1270 Butka (AJas ceTH
Hanpsokenus 127 B), sropuunas II — 360 BuTKOB mpoBoja
I13B-1 0,3 =+ 0,35.

Cuaa Toka, norpe6/seMOro 3aMKOM, B OCHOBHOM oOlipe-
JefsieTcst KOHCTPYKLHeHd TAroBOro 3JeKTpoMaruura. B 3a-
NEPTOM COCTOSIHHM TPH 3aKPHITOH ABEpH 3aMOK MOUTH HE
norpe6.1seT TOK (KPOMe TOKOB yTEYKH 3aKPBITHIX THPHCTO-
pos [A2—/l5 n tpausucropa Tl — nopsaka HECKOJIbKHX
MHKpOaMIep).

MoHTaxHas niata 3JeKTPOHHOHM yacTH 3aMKa M mJjata
Habopa xoja mokasaHel Ha puc. 2, MameHeHue koxa ocy-
LIECTBJ/SACTCA MEPEeKJAUEeHHEM I[POBOJOB 3aKOJHPOBaHHBIX
KHOMOK K ApyruM 3axumam. Inas xogupoBaHus NpoBoAa,
HAYyLLHe OT YIpaB/sIOUIUX 3JEKTPOAOB THPHCTOPOB J2—/5,
NOACOCAHHSIOT K KOHTaKTaM, HOMepa KOTOPbIX COOTBETCTBY-
IOT KOAOBOMY YHCJY, a OCTaBIUHECSs KOHTaKThl COEXHHSIOT
nepeMblUKaMHU M MOAKJIOUAOT K o6uieMy npoBoAy (TOuka o
Ha MOHTaXHO# cxeMme).

B xauecTBe TArOBOrO 3/JEKTPOMArHUTa MOXKHO HCIOJb-
30BaTh JIOGOH THMOBOH C TATOBBIM (HauaJbHBIM) YCHJHEM
He MeHee 3 Krc. KOHCTpyKuusi 3/JeKTpOMarHuta M [eTailH,
paspaGoTaHHble [JIT 3TOr0 KOZOBOrO 3aMKa, MOKa3aHbl Ha
puc. 3. )

Pene Pl tuna P3C-9, nmacnopr PC4.524.200, peae P2
tuna P3C-15, macnopr PC4.591.001, kHONKM ¥ BBIKJIIOYA-
teab BI tuma KMI-1. Jlamnet noacserku tuna CM-37.

HanaxuBaHHe KOJOBOrO 3aMKa CBOJAHTCS K MOL6OpY Be-
JIMUHHBl CONPOTHBJAEHHsS pe3ucTopa R2 Takum o6pasow,
uyToObl NPH HaXKaTHH HEKOAOBOH KHOMNKH pese P2 cpabaThl-
BaJIO.

B ciyuae nuTaHHs 3aMKa OT HCTOYHHKA MOCTOSIHHOTO
HanpskeHusi BeJqHuHnHOH 12 B pene Pl noaxHO ObiTh €
nacnoprom PC4.524.202, a pene P2—c mnacnopTom
PC4.591.002. BeauuuHbl CONPOTHBJEHHI pe3uCTOpOB R4,
RS, R6 ymenbalores a0 1 kOm.



PAAUO B HAPOAHOM XO3SIMCTBE

nNPMBEOPH! AN SPrOHOMMYECKUX UMCCNEQOBAHMA
E. PemeTosB

OproHoMHKa H3yuyaeT B3aHMONEHCTBHE W CBfI3H YeJOBe-
Ka ¥ MallHHB B NPOU3BOACTBEHHBIX YyC/a0BHsAX. as ycmeui-
HOTO pa3BHTHA STON HayKH HeoOGXOAUMO HMETb MpeNcTaBie-
HHEe O NPOH3BOACTBEHHOM cpejle, OKaspiBalolield nefcrBHe
Ha OpraHuM3M YeslOBeKa, H O COCTOSIHHM OpraHH3Ma B ompe-
IeNleHHOe BpeMs, O ero pabGoOTOCNOCOOHOCTH H TOTOBHOCTH
K BBHINOJIHEHHIO TPYAOBHIX onepauui,

OCHOBHHIMH TNapaMéTpaMH MNPOU3BOACTBEHHON CpenHl,
XapakTepH3YIOLIHMH YCJOBHs TPyAa uejsOBeka, CYHUTAIOT
ocBellleHHe, YpOBeHb IIyMa, TeMIepaTypy, BJaXKHOCTb, AaB-
JIEHHE W CKOpPOCTb ABHXKEHHs1 BO3Ayxa. Iaa uX u3mepenus
HCIOMB3YIOTCS 9/eKTPOHHBIe mnpuGopel. OZHHM H3 Takux
npu6opoB aBasieTcs wymomep. OH 103BONSIET OUEHHBATH
o6muit ypoBeHnb liymMa H OTAeNbHO Ha uyactorax 63, 125, 250,
500, 1000, 2000, 4000, 8000 I'n. Ananason uamepenus or 40
no 120 b, norpewHnoctb usmepenusi +20%. Ipununnu-
albHas cxeMa IWiymMoMmepa npuBeleHa Ha puc. 1. Jaa onpe-
IeNeHns: yPOBHA 3BYKOBOTO [aBJIEeHHS NPHUMEHeH MHUKPOQoH
MJ1-59, a nns u3MepeHHs BHIXOAHOrO CHTHaJia MCIOJb30Ba-
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Ha HM3MepHTeJbHas rosJoBka ot Jokcmerpa l0-16 npm mo-
noXeHuH mnepekaiouarteas «100». TonoBky or J10KCMeTpa
MOXHO 3aMEHHTb MUKDOaMIEepMeTPOM MarHUTO3JeKTpHuYe-
CKO# cuctembl M24 uyBctBHTesIbHOCTBIO 100 MA.

IMpu6op nmeer Tpu ycu/anTe/NbHBIX Kackafa, cOGpaHHBIX
Ha TpaH3ucropax I1—T3. lasg pery/iupOBKH YyBCTBHTEJb-
HOCcTH mpH6opa Ha BXOJe BTOPOr0 KackKaja BKJIIOYeH Iepe-
MeHHBIF pe3nctop R6. B nepBoM mosioxKeHHM NepekJioyarte-
na B2 curHan ¢ KoJsektopa TpaHsucropa T2 uepes
konzsiedcatop C7 u pesucrop RI2 nopaercs Ha 6a3y cilefyro-
umero ycuiaurtesbHoro xackaga. Pesucrop RIS cayxut pas
BbipaBHHBaHUA Ko3(duineHTa ycHIeHHS NMEpBBIX ABYX Kac-
KalloB B MHPOKOH moJgoce yactor. Ilepekmiouarenem B3 B
KOJUIEKTOPHYIO Llenb TpaH3ucropa T2 uepe3 KOHIEHCATOD
C8 n pesucrop RI0 noik/io4aercs COOTBETCTBYIOLIHH pe3o-
HaHCHBIA KOHTYp, KaXAbl#l H3 KOTOPBIX HACTPOEH Ha pe3o-
HaHCHYO uactoTy. Pesucropnt RI4—R20 cayxat And Bbl-
paBHHBaHHA YaCTOTHOH XapaKTepHCTHKH. B KosjaekTOpHYIO
uenb TpaHsucropa I3 uepe3 kouiaencartop CI8 m pesucrop
R25 BkaoueH MOCTOBOH BBINPAMHTENb, a B JHArOHAJb
MOCTa BKJIOYeHa H3MepHTesbHAas roJoBKa. IlepekJioya-
Tenb B2 cayxut Aas KOHTPOJS TNHUTAIOWIEro HamnpsiKeHHs.

Hderaau B npuGope MOryd NpHMEHATbCH JIOOBIX THIIOB,
pesucropsl — MJIT, BC, YJIM wu 1apyrue, MOIIHOCTbIO
0,125 Bt u Goabuwe. KoHnmeHcaTopsl MOXKHO HCNOJNB30BATh
Takxe mo6oro Tund. Cepreunuk karyuwku L1 — deppuroBoe
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Koabo 2000HM  pasmepom K40 X 25 X 7,5. Karym-
Ka conepxur 600 + 125 + 270 + 175 + 174 + 76 + 220
BUTKOB nposoaa [I3JIILIO 0,2 MM, HaMOTaHHbIX BHaBaJ,
CYHTas OT 3a3eMJIEHHOTO KOHUA.

Ecnu npuGop cob6pan npaBH/IbHO, H3 MPEABAPHTENbHO
NPOBEPEHHbIX AeTaJsel, TO HaJaAKH OH MOUYTH He Tpebyer,
HYXKHO TOJbKO nozo6path HOMHHaJ pesucropa R23. Hnsa
3TOrO mepekJrodaTesnb B2 ciexyer ycTaHOBUTb B IepBoe
NOJIOXKeHHe, OT 3BYKOBOrO reHepaTopa nogaTb CHTHaJ yac-
totoi 1000 ', Ha Ga3y tpansucropa T2 M MOJyuYuTb HaH-
GosbLinii BHIXOAHOH CHCHaJ, KOHTPOJNHMPYs €ro Mo LiKaJe
npubopa.

Hns rpaiyMpoBKH IIKaJbl HCIOJb3YIOT 3TaJIOHHBIE 06-
pa3ubl yMa HJH BBHIIOJNHAIOT COMNOCTaBJEHHE pe3y/abTaToOB
H3MepeHuii HOBoro mpu6opa ¢ NpuGOpoM, MpPOLIEALIHM Tro-
CyAapCTBEHHYIO MPOBEPKY.

IMepektouatens B2 ycraHaBiMBalOT B NepBoe MOJIOXKe-
uue. [Ipu ypoBHe 3ByxkoBoro massenus B 120 1B ¢ nomoumibio
nepeMeHHOro pesucropa R6 ycTaHaB/IMBAlOT CTPEJKY H3Me-
puTtesbHOro npu6opa Ha NMOC/JEeNHIO OTMeTKy wWkasabl. [Tpu
ApYrux YpOBHAX 3BYKOBOTO MAaBJIEHHs1 Ha IIKaJy HaHOCAT
COOTBETCTBYIOLHE OTMETKH.

[Tepex HayasoM paGoTel ¢  NPUGOPOM [POH3BOLAUTCS
KOHTPOJIb NHTalollero HanpsikeHusi. [is 3TOro nepexJo-
yareab B2 ycraHaB/HBalOT B TOJMOXKEHHE ¢KOHTpoAab». Ecnn
cTpesnka mnpubopa He YCTaHOBHJAChb B COOTBETCTBYyOLlee
NMOJIOXKeHHe, NPH KOTOpoM GOhijla NpousBelneHa TpagyHpOB-
Ka, TO He06XOAHMO CMEHHTb KOMIJIEKT GaTapefi, nocje 4ero
MOXHO NPOU3BOJAHTbL HU3MEPEHHUS.

Hpyroit npuGop, HCro/Ib3yeMblil B 3PTOHOMHKE — ayAHO-
MeTp, mpefHa3HaueH JJI ONpejesIeHHs] [Opora CJyXOBOM
4YYBCTBUTEJNbHOCTH Ha uvacrorax 63, 125, 250, 500, 1000,
2000, 4000 u 8000 TI'nm. Aymmomerp mnpeacraBasier co6oil
3BYKOBOH reHepaTop ¢ (HKCHPOBAaHHBIMH  YacToTamil -
(puc. 2). T'pomkocTb 3ByKa pery/aupyercsi NepeMeHHbIM
pesucropom R9, KoTOphi HMeeT OTIpalyHpPOBaHHYIO WIKa-
ay. ®u3HONOrHYECKHEe HCCIEL0BaHUs NpoBoAsTcs 4—5 pas
B CMEHy, IIPH 3TOM OTMeuaeTcss H3MeHeHHe (CHHIXKeHHe)
Mopora CJyXOBOH YyBCTBHTENbHOCTH K KOHILLY CMEHBl H 3TO
OyleT TeM 3aMeTHee, YeM Bblllle Harpy3ka Ha OpraHH3M ue-
JoBeka. B kauecrTBe TOJIOBHHIX Tese(OHOB HCHOJb30BaHbI
HaywHuky Tuna TOH-2,

Yacrota nyJbca — ONMH H3 TOKasaTesJeH COCTOSIHHS
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opraHnsma uenoBeka. MamepeHne uacCTOTBI myJbca MPoOH3-
BONAT nyabcotaxomerpom. [lpennaraemeni mpuGop npen-
Ha3HayeH AJf QHCTAHIHOHHOIO H3MEPEHHA YacTOTHl My.1bca
H COCTOHT H3 ABYX OCHOBHLIX 4acTel: mnepejpaTuuka, coBMme-
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Puc. 2. TlpusuunnanpHas cxema ayanomeTpa

ILIEHHOro ¢ nyJbcotraxoMerpoMm (puc. 3), W TNPUEMHOro
ycTpoiictBa (pHc. 4).

dotonatuuk BbiNoJaHeH Ha ¢oropesucrope CP2-1 n ma-
JorabapHTHON Jamne HakaauBaHHs. IlaTuHK BMOHTHPOBaH
B MHHHATIODHYIO KJHICY, KOTOpas 3aKpenJsieTcss Ha MOuKe
yxa. Ilynbcanusi KpoBH H3MeHSeT CBETOBOH MOTOK MeXAy
HCTOYHHKOM CBeTa H (pOTOpe3ncTopoM. DTH H3MEHEeHHs Npe-
06pasyloTca B 3JEKTPHUECKHH CHTHAJ W YCHJIUBAIOTCS ABYX-
KaCKaJlHblM YCHJIUTeJNeM NOCTOSHHOTO TOKa Ha TPaH3UCTO-
pax T2 n T3. Ins ycroiiunBol paGoOTH yCHJIHTENb OXBaueH
oTpHuaTeNbHOH 06paTHOH CBsI3blO, MOAABaeMOH yepe3 pesn-
cTop RS. YcuieHHble HMMYJbCH MOCTYNMalOT Ha (GOpMHpYIO-
LMHA Kackafd, npeacTtaBasiolinil co60i TpHITEp C IMUTTEp-
Holt cBasbio (T4, T5). ChopMupoBaHHBIH NoOCae Kackaja Ha
Tpansucrope 76 uMnyJabc 3anyckaeT nepelaTyHk (TpaH3u-
cropul T7—T10).

[IpueMHuK n nmepeaaTyuk paboraior Ha uyactore 80 klu.
[MpuemHuk cobpaH Ha Tpex Hu3KouacTOTHhIX (MII39) u
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ABYX BbicOKouyactoTHbiX ([1403) rtpausucropax. Curuan
npuHuMaeTrcs Ha rojoBHbie Tegedonbl TOH-2. Ilpuemuux
HMEeT TeJIeCKONHUYECKYI0 aHTeHHYy H ofecneyuBaeT YCTOH-
UHBYI0 cBA3b B mpefesax 10 M (npu npaMOd BHIHMOCTH
10 25 m).

B 3aBucHMOCTH OT 3pHUTENBHOrO YTOMJEHHS H3MEHSETCH
BpeMsl, Heo6X0HMOe Ha BBINOJHEHHE ONpefeNeHHOro TecTa.
ITpu paccMoTpeHnu OCBELIEHHBIX NMPEAMETOB C OYEHb MeJ-
KHMH 3JeMeHTaMH YeJOBEeK IepecTaeT uepe3 HEKOTOpoe
BpeMs (B 3aBHCHMOCTH OT YTOMJIEHHSI 3DeHHs) HX BHIETh.
IT0 BpeMs TaK Ha3blBAeMOrO $ICHOTO BHIEHHS ABJAETCH
XapaKTePHCTHKON 3PUTEJbHOrO ytomJenus. B ¢wusuosoruu
HCHO/Ib3yeTCsl MHOTMOKpaTHOe AMHaMHUeCKoe H3MepeHHe o
onpejeneHHe OTHOCHTENbHBIX TOKa3aTeseil (Hanmpumep, 3a

k2 v/l
.44 471
ix A% \5/
73 In Puc. 5. Ipuuuunu-
it R4 aJbHas cxeMma npli-
o o2 151 Gopa aJa onpeie-

JIEHHST KPUTHUCCKOII

5,0x108 73 _ YacTOTbl MeJbKaHHII
n " i\ 7

|
T Miles T2 Mes

¥
gl

cMeHy). Kpome Toro, Mo:KHO HCNOJB30BaTh NPUGOP, KOTO-
pHIl NO3BOJISIET PErHCTPHUPOBATH MOPOT KPUTHYECKOH 4acTo-
Thl CJAHUSHHSI MeJbKaHHA. B npakTuke HChoJib3yloTcs mpH-
6opbl, rae MeJbKaHHA CO3MAIOTCA BpaUIAlOIHMCA KPYyrom
C OTBEpPCTHSIMH Mepel], HCTOYHHKOM cBeTa. IDTH NpPHOOPHI
HMeloT GOJbIIHE pa3Mepbl H Maccey.

Ilpennaraemblii. KOMOHHUPOBAHHBIH NPHGOP MNO3BOJAET
OLEHHUTb CTENEeHb YTOMJIEHHs 3PHTENbHBIX OPraHOB MO Kpli-
THYECKOR uyacroTe causiHuii Menabkanuii (KUCM) u ycrod-
uuBoCTH sicHoro Buaenus:i (YSIB). ITpu6op cocrout u3 mByx
CMEHHbIX Hacafok. IlepBas M3 HHX npefHasHaueHa s
onpenenenuss KUHCM. B Hee BKJIOYAaeTCA HCTOUHHK MeJb-
KalIOILero CBeTa, YacToTa KOTOPOro 3agaercss MyJabTHBHOpa-
TopoM (puc. 5). M3meHeHHe 4acTOTHl MeJbKaHHA OCYU(ECT-
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BnsieTcsl nepeMeHHbIM pesuctopom R2. ITo oTkanuGpoBaH-
HOM IWIKaJe CHHUMAIOTCd TMOKa3aTesaH, XapaKTepusyiollne
cTeneHb YTOMJeHHs ria3. Bropas Hacamka umeer Ha TeM-
HoM (hoHe CTeKsna SIPKO OCBelLleHHbIH MeJKuii mpenmer (Ha-
npumep, koabuo & 5mMM ¢ paspsiBom 0,2 < 0,3 mm). Uepes
onpeneneHHoe BpeMsi (B 3aBHCHMOCTH OT YTOMJIEHHS [J1a3)
HCIIBITYEMEIl MepecTaeT pasjinyaTh pa3peiB B KoJblle. Ta-
KHM 06pa3oM, BpeMsi SIBJSIETCS OTHOCHTEJNbHBIM INOKa3aTe-
JleM YTOMJIS€MOCTH.



UIMEPEHMA

MHKPO®APALOMETP

C. Matnun

Ilpu6opsl, y KOTOPEIX OTCYET M3MEPAEMOR eMKOCTH Ipo-
H3BOJAMTCSA IO LIKaJje CTPEeJOYHOrOo H3MepHTe/s, HA3bhIBAIOT
¢apanomerpamu uaum Mukpotdapagomerpamu. KoupeHca-
TOpHbIE MukpodapafoMeTp, ONHUCAHHBIA HHKE, OTJIHYAETCA
LWHPOKHM AHANAa30HOM H3MepsieMbIX €MKOCTel,, NpOCTOTOH
CXeMbl H HaJ/la’KHBaHHS.

[Mpunnun pefictBuss MukpodapagoMeTpa OCHOBaH Ha
H3MEpPEHHH CpeJHero 3HaueHHs CHJbl Pa3paAHOrO TOKa H3-
MepseMOro KOHAeHcaTopa, NEepPHOLHYECKH Mepe3apsiKaeMo-
ro ¢ vacroroit F. Ha puc. 1 npuBeseHa ympouieHHas cxema
H3MEpUTEeNbHOR yacTH npubopa, NHUTAaeMOr0 HMIYJbCHBIM
HalpsiXKeHHeM MNPAMOYroJbHO# (OpMbl, MOCTYNAKOUIUM OT
resepatopa umnyabcoB [. Ilpu Haauuum HanpsKeHUA
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Puc. 1. Ynpollennas cxemMa H3MepHTe]bHOH uyacTH npubopa

Uuyn Ha BbIXOAe reHepaTopa uepe3 AuoA I npoucxomut
ObicTpbilt 3apsan kongeHncatopa C Ilapamerpbl cxeMbl BHI-
6upaioTcsi TakuM 00pa3oM, YTO BpeMs 3apsfa KOHAEHCAaTo-
pa 3HAYUTEJbHO MEHbIe [AJMUTEJbHOCTH HMIYJAbca {la,
no3ToMy KoHgaencatop Cx ycneBaeT 3apadHTbCA MOJHOCTLIO
1o HanpsixkeHHs] Uuug €llle 10 OKOHYAaHHS AEHCTBUS MOCJEeA-
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Hero. B HHTepBase BpeMeHH fy MeXAy HMIYJbCAMH KOH-
IleHCATOp paspsixkaercs uyepe3 BHYTPEHHEe COHNPOTHBJIEHHE
renepaTtopa R u MHKpoamnepMeTp uAl, HaMepsiomui cpes-
Hee 3HaueHHe CHJbI paspsiHoro Toka. IlocrosHHas Bpeme-
HH paspalHON LenH KoHAeHcaTopa Cx 3HAYHTENBHO MEHb-
Ile BpeMeHH Mayssl fy, MO3TOMY KOHIAEHCATOD NPaKTHYECKH
MOJIHOCTBIO yCNeBaeT Pa3psIHTLCS 3a BPEMS NepepbiBa MexX-
Ly UMIYJbCaMH, 4aCTOTa KOTOPBIX

1 1
F——T—m.

Takum o6pa3om, B yCTaHOBHBIIEMCSI pPeXXHME KOJHUECT-
BO 3JIeKTPHYECTBa, HaKOMJIeHHOe KOHAeHcatopoM C. 3a
OIMH TepPHOA H OTAaBaemoe UM npH paspsfe, @ = Cxluwn
[Tpn uacrore crefoBaHMs UMNYAbCOB F cpefHee 3HaYeHHe
CHJIBI TOKa, NPOXOASHIErO 4epe3 MHKpOAMIIEPMETp TNpH Ie-
puOnHYECKHX pa3psnax KoHmeHcatopa Cy, paBHO:

Iy = QF = CUyyy + F, otKyZa
—_— I.H —
* 7 UpmnF*

N3 noayuennoirt ¢opmyasl chenyer, 4Tto u3MepsieMas
eMKOCTb KOHAeHcaTopa C, nponopuuoHanbHa CHJE pa3psij-
HOTO TOKa H, CJeJOBaTe]bHQ, NPH CTAGHIBHBIX 3HAUEHHAX
Uumn n F crpenounblii usmepuresb Al MOXHO CHAaGIHTH
pPaBHOMEPHOH IKaJoOH, NPOrpalyHpOBaHHOH B 3HaYeHHSX
Cx (UpaKTHUYECKH. HCNOJb3YIOT HMEILYIOCT JHHEAHYIO
IKaly MHKPOaMIepMeTpa MAarHHTO3JEKTPHYECKOH  CH-
CTEMBI).

Ha puc. 2 npuBeseHa npuHHUNHNAJbHAs CXeMa MHKpO-
tdapanomerpa, KOTOPbI 1O3BOJSIET H3MEPSITb EMKOCTH
KOHJeHcaTopoB npuMepHo or 5 no 100000 n® na wmxkanax:
0—100; 0—1000; 0—10000 »u 0—100000 n®. Otcuer
BEJIHUHHBI H3MepsieMOH eMKOCTH NPOH3BOAHTCS Henocpel-
CTBEHHO IO HMelollelcss IIKaJe MHKpOaMIepMeTpa, uTo
N03BOJIsIeT GBICTPO H JOCTATOYHO TOYHO IPOH3BOXUTH H3Me-
peHue. B KkauecTBe HCTOUHHKA NHTaHHA MHKpodapanomer-
pa ucnoab3dyercst akkymyasarop 7J1-0,1 uau 6arapes «Kpo-
Ha». Ha wkane 0—100 n® ToX 3HauHTeNbHO MeHbIIE H
cuna ero He npesbiaer 4 MA. TlorpemHocTb H3MepeHHS
He 6osee 5—7Y% OT BepxHero nmpejpena IMIKaJHL.

3apan konmeHcatopa C, OCYHIECTBJIsieTCS NPSAMOYroJb-
HBIMH HMIYJAbCAMH HaNpSIKeHHs, CO3laBaeMbIMH HeCHM-
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MeTPHYHBIM MYyJbTHBHGPATOPOM, CMOHTHDPOBAHHBIM HA TPaH-
aucropax T1, T2 ¢ pasanunoii nposoaumoctbio. MybTu-
BUGDATOpP TeHEPHPYeT IEepPHOJHUYECKYI0 MOC/e10BaTe/b-
HOCTb TIPAMOYTOJIBHEIX HMIYJIbCOB HampsizeHHa ¢ GOJbIIOH
ckBaxkHocTblo. CKaykooGpasHoe H3MeHeHHe UacTOThbl IO-

Tw!

Lz
Rn=500 0m

Tl
71416
7"
680
c3*
6800

Puc. 2. MNpuduunuaapias cxema MHrpodapasomerpa

BTOpPEHHs1 UMMNYJbCOB NPOM3BOANTCS ceKlnelt Bla nepexJio-
yateas B/, BKJOYAOUIErO B UeNb NOJOXHUTENbHOH o6par-
HO¥ CBSI3W OAMH u3 KoHgeHucatopoB C/—C4; nnasHoe — me-
peMeHHBEIM pe3ucTopoM RS. DTHM Ke nepekJjiouaTesneM Mpo-
H3BOAMTCA TEpexoi C OAHOro Tpelena H3MepeHHS Ha ApY-
ro#.

[IpsMoyronbHble HMIYJbCH HANPSXKEHHS, BblAeJdseMble
Ha pesucrope RI, uepe3 KoHTakThl 1|—2 kHonku B2 n nnon
Jl1 3apsixaioT omuH M3 06pa3uOBHIX KOHAeHcaTopoB C5—
C8 unn usmepsiembiit Kougencatop Cx (TmpH Ha)KaTol KHOI-
ke B2). B npoMexyTkax MexJy HMOYJbCcaMH OJHH H3
yKa3aHHBIX KOHAEHCATOpPOB (B 3aBHCHMOCTH OT Ipejena u3-
MepeHHs H TOJIOXKEeHHs KHONKU BZ2) paspsKaercs uepes pe-
suctopel R1, R5 u mukpoamnepmerp pAl. Juon Z1 na mno-
Ka3aHlsi MHKpOaMIepMeTpa He BaHseT, TakK Kak ero o6parHoe
CONPOTHBJIEHHE 3HAYUTEJNbHO GOJblie COMPOTHBJEHHUS ILeIH
usMmeputena (Rg + R5). Koupencaropnt C5—C8 npenna-
3HaueHbl OJA KaJHOPOBKH npubopa H HOJKHBI ObIThb TO-
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no6paHbl BO3MOXHO TOYHEE, C OTKJOHEHHEM OT HOMiKHa.a
He 6oJee ueM Ha +29%.

B KOHCTPYKUHH NpHMEHeHn MaJjiorabapuTHbIE Pe3ucTo-
pu BC = 0,125, xouaencatopn KCO, CI'M, KBI'H. [lepe-

0 -0t
Yy @ & e
! 10°
no B2 B3 R3
Bl
Puc. 3. Tlepepnsnn naneab npubopa

.

mennblfi pesucrop R3 tuna CII-1. Ilepekmouarennr Bl ra-
JIETHOrO THNMa Ha 4 noJoxenus H 2 HanpasjeHus. Mukpo-
aMnepMeTp — MarHHTO3JeKTpHuecKOH cucreMnl Ha 50 MKA.
OjMH 43 BapHaHTOB paclOJIOXKEHHS OPraHoB YIpasJe-
HUA Ha nepefHefl naHenu npuBeleH Ha puc. 3. [aGaputn
KOHCTPYKIHH ONpelelsloTcs pa3MepaMH MHUKDOaMIlepMeTpa
u nepekJaiouatens Bl u nostomy He npuBoaaTcs. B ciyuae
HeOOXOAHMOCTH NPHOOP MOXKHO NHTATh OT CETH NepeMeHHo-
ro TOKa C NOMOLIbIO CTaOHIH3HPOBAHHOTO BBINPSAMHUTENS,
obecneunBalollero Ha Bhixode Hanpszkenue 9 B npu cuae
TOKa Harpy3ku He MeHee 10 MA. BumpsamuTenb B sTOM cay-
yae Ienecoo0pa3Ho pacHoJOoXHUTb B Kopmyce npubopa.
[Ilkana H3MepHTE]sT €MKOCTH, KaK YiXKe YKa3bBaJjoch,
NpaKTHYECKH JIHHEHHa, MO3TOMY HeT HeOGXOAHMOCTH HaHo-
CATb Ha HMMEIOLIyIOCSl WIKaJy MHKpOaMIiepMeTpa CHeHHalib-
Hble MEeTKH MexnRy HyJeM H nociaefHuM nenenuem. lllkana
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MHKpOaMIepMeTpa, HMelouiad,. Hanpumep, OUHGPOBAaHHLIE
ormetku 0, 20, 40... 1000 MxA, BepHa Ha J060M mpexene
H3MepeHHss €MKOCTH KoHIeHcaTopoB. HaMmensercs TOJbKO
neHa genenua. Tak Ha npememax 0—100; 0—1000;
0—10000 u 0—100000 mnokasaHWs MHKpoaMmepMeTpa
HaJO COOTBETCTBEHHO YMHoxaTb Ha 1; 10; 10% u 10%. Ecan
IIKajJa MHKpoaMmmepMeTpa uMeeT Bcero 50 AeseHuii, To mo-
Ka3aHHd MHKpPOaMiepMeTpa, B 3aBHCHMOCTH OT YKa3aHHbLIX
npend%non H3MepeHHS HalO YMHOXaTh Ha 2; 2-10; 2.10%
2.10%

Hausaxnsanue npu6opa OOGbIYHO KakKHX-1u60 3aTpynHe-
HHl He BbI3BIBAeT, €CJH OH cOOpaH M3 3aBE€LOMO HCIPABHBIX
netajell ¥ NpH MOHTaxe He AonyueHo omuGok. O paGore
MYJbTHBHOpDATOpa MOXHO CYAHTb IO IIKaje MHKpoaMmep-
MeTpa, MOKa3aHHs KOTOPOro MOJKHBI H3MEHATbCA IpH
H3MEHEHHH IOJIOXKEHHs JBHXXKKAa IePeMEHHOr0 PpesHCTopa
R3 ua mo6oM u3 yeThipex NpelesnoB M3MepeHHs.

VeraHoBHB nepekJiouateab BI B nonoxenne 1 (mkana
0—100 nd), nepeMenHbM pe3ncropoM R3 mo6uBawoTcs OT-
KJOHEHHs1 CTPEJIKH MHKpOaMIepMeTpa Ha BCIO wKaay. Ecau
STOr0 MOJYYHTb He yHaercs, ABHXOK pe3sucropa R3 ycra-
HaBJHBAIOT B CpPelHee MOJOXKEeHHe H MOAGHPAIOT BENHUYHHY
emkoctd KongeHcaropa Cl. Bosee TOUHO CTpesKy Ha KoHely
WKaJbl yCTaHaBJAuBalOT pesuctopoM R3. IMocae storo nepe-
kaouateab Bl nepeBomaT B nojoxeHHe 2 (wmKaja
0—1000 nd) u, He Tporas pesucrop R3, moaGupaioT em-
KocTb KoHAeHcaTopa C2 Tak, uTOGBI CTpesKa MHKpoammep-
MeTpa HaXoAHJach BOJH3H KOHIA IIKaJbl. AHaJOrHYHO
YTOUHSIOT 3HaUEHHE eMKOCTH KoHaeHcatopoB C3 u C4 B mo-
noxenusix 3 u 4 nepekmouarens Bl (na mxanax 0—10 000
n 0—100 000 n®).

Ha stom HanaxuBanue npubopa sakaHuusaercs. Ilops-
NOK H3MepeHHs eMKOCTH KoHJeHcaTopoB ciaenyomui. ITox-
kaounB KoHaeHcatop C, K rHesgaM ['HI, BHIKJIOuYaTesJeM
B3 Bkawouaior npubop H nepekJiouarejeM Bl ycranasai-
BAalOT HYXHbIA INpefes H3MepeHHs. 3aTeM pe3ucropoM R3
CTPE/IKY MHKpPOaMmepMeTpa YCTaHAaBJAHBAIOT Ha MNOC/eAHee
AeJieHHe IIKajabl H, HaXHMas KHOMKY B2, mpousBogsT OT-
cyeT H3MepsieMOfi €MKOCTH MO IIKaJie C y4eTOM LIeHHl ee Je-
nenus. Ecau npu HaxaTofl KHONKE CTpeJKa MHKpOammep-
MeTpa 3alllKaJHBaeT, nepek/ioyaTeab Bl mepeBomsar Ha 6o-
Jiee BBICOKHIl Npefes H3MePeHHS M NOBTOPSIOT H3MepeHHS.
Ecau Xe cTpeJKa YCTaHaBJHBdeTcs B CaMOM HavyaJje
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MKaJbl, Nepek/aoyaTeab NepeBOJAT Ha Gojee HH3KHA npe-
Aesl H3MepeHHs.

B 3akJloueHHe YKaxeM, 4TO MHHHMaJjbHOe 3HayeHHe
€MKOCTH, u3MepsieMoi Ha wkane 0—100 nd, 3aBucur or
HavaJbHOfl €MKOCTH MeXAy rHesgamu I'nl, KoTopylo npu
MOHTaXe cJelyeT cBecTH K MHHHMyMy. Ilepen noakiioue-
HHeM KOHJeHcaTopa K npu6opy ciaenyer y6eqHTbCA B OTCYT-
CTBHH B HeM Npo6os, TaK KaK MOCJHEXHHA MOIKET NMpPHUBECTH
K TMOBpEXJEeHHI0O MHKpoaMmnepMeTpa M auoma. Ecau nops-
IOK u3MepsieMOll €eMKOCTH HeH3BeCTeH, IPOLEeCC H3MEepEeHH:
cjeayeT HauHHaTh C HaHGoJiee BLICOKOTO INpejesia H3Mepe-
Hua (0—100 000 n®).

[lpn KeAaHUH NOBBHICHTb TOYHOCTb H3MEPEHHA MOXKHO
yBEJHUYATh YHCJAO mpefenoB (imikana). Inas storo Hamo He-
nosb30BaTh NepekAiouyaTesb Bl ¢ GOJbLIMM YHCIOM 110J10-
XeHH# (paBHBIM 4YHCJAYy NpelesoB), YCTAHOBHTb HOBbIe
06pa3iloBble KOHAEHCATOPHl, EMKOCTH KOTOPBIX MOJIKHEI CO-
OTBETCTBOBATb BepXHeMYy 3HAU€HHIO BHIGPAHHBIX MpeAe/oB
H3MepeHHus, a TaKKe NoAo6paTb HOMHHAJBl KOHIEHCATOPOB
(smecto CI1—C4), onpenensilOIUX YaCTOTy CJAEAOBAHHS
HMIYJbCOB HAamNpsiXKeHHsT MyJbTHBHGpaTOpa.
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B nomowmn pannosiob6urento. Bwim.  60. M,
B80 NOCAA®, 1977.

76 c. c ua.
Ha xouu. non.: coct. Bopuososnokos 3. IT.

MpuBeaeHs NPHHUMNHANbHBIC CXeMH H OMNHCAHHA KOHCTPYKUHA. Tpex-
KaHaJIbHOTO JIaMNOBOr0 CTEPEOYCHAHTENs, MeperoBopHoro ycrpofictBa, Gec-
KOHTAKTHOTO peJie C PeryisiTopoM TOKa.

IMpeanassavaercs AJs IWHPOKOro Kpyra pagHoiiobdaresied B paano-
CcnenHaNuCTOB.

30402—130
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CoctaBaTeas Idyapd llasaoseuy BoprosoaoKoe

Penaktop M. E. Opexosa
XynoxecTBeHHKIM peAaxrog 7. A. Xurposa
TexBH9eCKuM Cpenamop . H. Capsuna
Koppektopt H. C. CyOdsuaosckaa, E. A. Makaposa

HB Ne 496

1-40734. Cnano B mabop 27.VIl 1977 r. INoanucaHo B neuatsn 15.XI 1977 r. Usn,
Nv 2/1272. ®opmar 84X108'/;,. Bymara rtuunorpadckas Ne 2, Vea. n. a. 4,2, Yu.-
#3a, a1, 3,688, Tupax 500 000 sk3. (2-A 3aBoa 300 001—500 000). 3ak. 749, llena
3 Kom,

Opnena «3nak [losera» HsgareanctBo JIOCAAQP CCCP. 107066, Mocksa, B-66,
HoBopsisaHckaa ya., 4. 26.

OrneuaraHno ¢ Matpun [onoBHoro npeanpusaTHs Ha KHeBCKOA KHHMXHOA ¢ao-
piKe pecnyGJHKaHCKOro NPOH3BOACTBeHHOro oObvenuneHus «Ilonurpadxnuras
Fockomusgata YCCP, Kues, ya, Boposckoro, 24,



Buumannio paguomoGuresned!

B 1977 r. Bemna M3 neYaTH W MOCTYNHAZ B NMPOAAXKY
KHHra «Jlyquime KOHCTPYKuHH 27-fi BLICTaBKH TBOpYECTBa
pannomoGuTenefis. C6opuuk. M., IOCAAQD, uena 1 p.60 k.

Ceuimme 700 pa3iHYHbIX KOHCTPYKHHA NEMOHCTPHPOBa-
J0ck Ha 27-i BeicraBke B MockBe. B cGopHHKe mpHBeZeHHB
OMHCAaHHs OTMEYEHHHIX NPH3aMH H AHIJIOMAaMH KOHCTDYKUHI,
He ony6iHKOBaHHHe B APYrux H3gauusax. Temarnka cGop-
HHKa pasHooOpasna. UuTatenp HafileT B HeM ONHCaHHe
CNOPTHBHOA anmapatypH, TeJeBH3HOHHOA H 3BYKOBOCIPO-
H3BOAfmel TeXHHKH, H3MEPHTEJbHEIX npuGopoB H ApYyroft
mo6uTeNbCKON annapaTypH.

Bamn oT3mBH 0 KHHre musute mno aapecy: 107066,
Mockea, 5-66, Hosopasanckaa ya., 0. 26. Had-e0 JOCAAD,



B 1978 r. HanateabctBo IOCAA® CCCP smnyckaer
Ans paanoatoburened chefylolHe KHUIH:

1. Pymanues M. M. TpaHsucTOpHBle NPHEMHHKH.

B kHHre 1aioTC COBETH NO KOHCTPYHPOBaHHIO Mano-
raGapHTHLIX TPaH3HCTOPHHX NMPHEMHHKOB, NMPHBOAATCA Npo-
BepeHHBle Ha NDAKTHKE CXeMB PaJHOJIOGHTENLCKHX KOHCTs
pYKUHA,

2. Bopucos B. I'. PaagnoTexunaeckHe HIpHl H COPEBHO-
BaHHA.

PacckasuBaerca 06 opraHH3alld H NPOBENEHHH CMOP-
THBHHIX COPEBHOBaHHA € HCNOJb30OBAHHEM PaJHOTEXHHUEC-
KHX YCTPOACTB, CXeMBl KOTOPHX NPHBOAATCA B KHHre, pace
CUHTaHHOM Ha paauoJioGuTeliefi — NHOHEPOB H WKOJbHHKOB,

3. Kasanckud H. B., Noaskos B. T. AzGyka KOPOTKHX
BOJIH,

B yBJsekatenvHolt (popMe paccKasbiBaeTcsi 0 MeXAyHa-
poAHBIX npaBHsaX no6HTenbCKOro paaHooOMena, naloTcA
PeKOMeHalliy N0 BHGOPY CXeM NMPHEMHHKOB M MepeaaTdH-
KOB.

KHHrH MOXHO 3aKa3aTb uepes Marasuun «Kuura —
nouTofi» no axpecam:

117168, Mocxsa, ya. Kpwuxcarnosckozo, 14,

113114, Mockso, Qanurosckas nab., d. 4a.



N3IAATENBCTBO JOCAA®
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