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NPEAUCJIOBHE

Tenesnaente — ONHO H3 uyJecHEHALUHX JOCTHXEWHA coBpe-
MEHHOH pannoTeXHHKH. Eciu TexHHKa 8ByKo3amucy 3acTaBuJia
3arOBOPHTb KHMHO, TO TE€XHHKA TeJeBHAEeHHs clejaja BHIHYhIM
paado. KonilepTuble 3aJbl, 3ajbl TEaTpOB, CTAAKOHBl PACKPhIBAIOT
CBOH CTEHBl [/ MHJJIHOHHOH ayAHTODHH He TOJbXO AJs CJIyXa,
HO ¥ AJg riasa.

Boamo:kHocTH, 3akJoyentble B 3TOR 06JACTH TEXHHKH, LOJKHDI
6BITb HCIOJNb30BAHbI KaK MOXHO IIIHpe, Kak MOXHO 6oJee NOJHO
OHH AOJKHBI GLITh MoCTaBjeHbl Ha cayx0y Tpyasuiumcs Coset-
ckoro Coio3a, ¥ He TOJNBKO [IOTOMY, YTO TE@XHHKa H [IPOMBILIJIEH-
HOCTb COLHAJIMCTHUECKOTO rOCYfapcTBa CO3JaJH AJs 3TOro sce
Heo6XOQHMOe, HO H NIOTOMY, YTO Halla CTpaHa SBJAETCH POJHHOH
COBPEMEHHOIO TeJIeBHAEHHS.

[lepenaua 3syka M H306paxKeHHd Ha JofGoe paccTosHue 6e3
OPOBOJAOB CTajla NMPHHIHIHAJLHO BO3MOMHOR TOJBKO MoCJe eHd-
anpHoro otkputHa A. C. Ilonosa. TesneBuaeHue cralo peanbHO-
CThbi0 TOJIBKO NMOCJE€ TOI0, KaK Oepelllo ¢ MeXaHHUeCKOro NYTH Ha
NyTb 3JOKTPOHHMH, KOrfla HHepTHHe W MaJONOABHXHLIE MEXaHH-
qYeCKHe CHCTeMB KOMMYTallMH 3aMeHHJ NIPaKTH49eCKH Ge3HHEpIH-
OHHBIA 3JIEKTPOHHBIN Jyd. DTOT NyTh Gbln BRepBble ykasau pyc
ckuM npodeccopom b. JI. Posunrom eite B 1907 r. H uM xe
CUYCTs uYeThipe rofa OblIO NOJYYEHO NepBOe MNpOCTefdllee 3JeK-
TPOHHOe M300paXKeHHe.

B ocHoBe BCeX TeJIEBH3HOMHLIX MepelalolIHX YCTPOACTB JEXHT
ABJeHHe TaK Ha3nBaeMoro BHellgero Gotosddexra, sakiawoyalo-
ieecsi B BbIPHIBAHHH CBETOM 3JIEKTPOHOB H3 [IOBEPXHOCTH MeTaJlja.
BaHefllie 3aKOHBI, KOTOPHIM NOAYHHAETCA 3TO SABJEHHE, H OCHOB-
HHle YCJOBHS,, MPH KOTOPBIX OHO MOXeT ObITb IPAKTHYECKH HC-
T10Jb30BAHO, YCTAHOBJEHLI ellle B INPOLULIOM BeKe DYCCKHM Yyye-
HoiM A. T. Cronerosum. MM e Obln noctpoed u nepsuil ¢oro-
3JIeMeHT.

BricokokauyecTtBesHoe TeseBHAeHHe ObLIO 6bl HEBO3MOIKHBEIM
6e3 HCNOBL30BAHKSA Tak HasbiBaeMoro adgdexra Haxkounedus ¢orto-
3JeKTPHYECKUX 3apsifioB, NPH KOTODOM HaKalJMBaHHe CHTHaJ3
dJHTes 6oJblIOe BpeMsl, a pacXofOBaHHe MPOUCXOAHT GLICTPO, YTO
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MO3BOJISIET OT MAJIOre CBEeTa MOJYYHTh GOJBUION 3JEKTpHYeCKHH
curian. Yectv oTkpeiTHa 3Toro sgdekra nprHaanexur b. JI. Po-
3HHTY, TIpaKTHYeCcKoe JKe HCNOJb30BaH#e ero NAs LeJled TeseBH-
renns1 — npogeccopy C. K. Karaesy.

C. W. KaraeB B 1932 r. snepsble NPeANONHI HOBBIA NMPHHUMI
NMOCTPOeHUsT nepefaiollux TPYOCK, RajbHeHlee pasBUTHe KOTO-
poro I1. B. lImakossiM u Il. B. TumogeessM NO3BOJHIO CO2AaTh
TeJIeBU3UOHHBIH NepefaTydk 3HauHTesbHO Qojiee BBHICOKOH YyB-
CTBHTENbHOCTH.

Kak na nuoHepoB najbHeflIero pasBuUTHA TeJIeBH3UOHHOR Tex-
HHKH MOXHO YKasaTb nHa H. B. Kyareuosa u H. M. Tonuwreiina,
Ha [1. B. Bpayne u paa npyrux, onepequBIIHX 3aTPAaHUYHBIX HH-
MeHepoB B CN3JAHHH HOebIX O5PA3LUOB TeJEBU3HOHHBIX CHCTEM,
Ha JI. A. Ky6eukoro u C. A. BeKIuHHCKOro, BTOPHYHO-3JEKTPOH-
Hble YMHOMUTEJNH KOTOPLIX SIEJAIOTCH BaXHEHUHM 3J€MeHTOM B
Haubojlee coBpeMeHHOH mnepepaiolleil TpyOKe — OpTHKOHE, H Ha
uensld psA APYTHX YdeHhlx M H3oO6perartenefi, obeCneuHBLIHX
cBoeil paGOTOH TeNIeBU3HOHHOH TeXHHKe ee COBDEMEHHOE COCTOsIHAeE,

KpoMe yucTO CnenHansHO TeXHHYECKHUX OTKPBITHA M u3obpere-
HUH, npelonpefelHBUIHX M HANpaBHBIIHX TeJeBUSHOHHYIO Tex-
HHKY, HeOGXOAHMMO YKa3aTb Ha TO, YTO NPaKTHYECKO® ee pa3BH-
THe H INPaKTHYECKOe NpHMEHeHde He OblJOo OB BO3MOXKHLIM Ge3
BCeMHpHO H3BecTHbIX pabor C, A. Bemenckoro u A. TI'. Apen-
Gepra Mo paclpOoCTPaHeHHIO YJbTPAKOPOTKHX BOJIH, 6e3 Hcciaeno-
Bauuii A. A. AuanporoBa u C. D. XaiflkuHa W Ap. IO TeopuH He-
JUHERAHREIX KoJeGaHHA, HeoOXOJHUMBIX HJAsl [OBEAEHHS MHOTHX
OCHOBHBIX Llenefl TeJeBH3HOHHOR cHCTeMbl, W psaa Apyrux pabor
COBETCKHX Y4EHHIX.

3roT, AaNeKo He MOJHBIA, NepedeHb 3aCJYyT DYCCKHX H COBET-
CKHX YUYeHBIX W H300peraTesell mMoKa3biBaeT, YTo Halla CTpaHa no
NpaBy sIBAsSETCS POAMHON TeslteBHAeHHs. ToJbKO B HalleH cTpaHe
oCyulecTBJeHa Hanbojee coBeplieHHash CHCTeEMa TeJeBH3HOHHOTO
BelllaHUs, Jalollasi caMOe BbICOKOe KaueCTBO H306paxeHUss B MUpe.

BO3MOMHOCTH TeJeBH3HOHHOH TEXHHKHM MOTYT ObITb HCHOJIb-
30BaHKl B MOJIHOA HX Mepe TOJbKO B TOM CJydae, ecjil OHM CTa-
HYyT IOCTOsIHHEM <CaMbiX IUIHDOKHX Macc, Koria TeJleBHAcHUE
BOMET B MOBCEeAHEBHBI GBIT, B HAlly MOBCeAHeBHYIO XU3Hp, Ocy-
HIeCTBJEHHE 3TOTO — 3afaya He TOJIBKO CNelHaJUCTOB padHoTex-
HHKOB, HO @ LIMPOKHX KpYyros pajHojioburejeil, Ias Hsobpera-
TEALCKOH MDLICJH KOTODBIX TejeBHJAeHHe OTKPbIBAeT HeOrpaHHYyeH-
Hble npoctopbl. IToMous pagHoMOGNDENsIM cheJaTh NepBbi CBOMH
ar Ha 3TOM NYTH, Ha «NYTH B TeJleBHAeHHe» H SIBJAETCA CKPOM-
HOM 3ajauell 3To# HeGOJMbUIOH KHHTH.




BECEJN A NMEPBA4

B YEM PA3JMUYHE MEXAY NEPEJAYEW MO PAOUO
3BYKA U NEPEJAYEA U30BPAXEHUSA

Brl roBopure, 4TO XOTeNH Gbl MO3HAKOMUTHCSA C OCHOBAMH Te-
JeBH3HOHHOH TeXHHKH? Xopollo, s paccKaxy Bam o Hux.

BaM, kak panHoJOGHTeNI0, H3BECTHO, KaKHM CIOCOGOM OcCy-
lecTBJAseTCa 3BYKOBas paiadonepenaua. Hanomuio Bam o6 3ToM
B ABYX caoBax. KoseGanus Bo3nyxa, BrI3BaHHble NepelaBaeMbIM
3BYKOM, C MOMOIIbI0 MHKpOGOHa NpPeBpallAOTCs B KoJeOaHHsA
3JIEKTPUYECKOr0 TOKa UJH HaNpsSKeHUsT. DTUMU KoJeGaHUSIMH MO-
AyJHpYeTCst Hecyllas 4acToTa NepefaTyHKa. DHePrus MOLYJIH-
POBAHHOH Hecyllell YaCTOTHI, H3Jy4yeHHas Hepenaloulefl aHTEHHOH,
BOCIIDHHUMAeTCs aHTeHHOH nmpueMHHKa. Ilocse cooTBeTCTBYyIOLLIEroO
YCHJIEHHS [PHMHATBIH CHTHAJ JeTeKTHPYeTCs H U3 Helo BblAeJsIoT-
CH KOJeGaHHS 3BYKOBOH YacTOThbI, KOTOphe ¢ [IOMOIIBIO T'POMKO-
ropopHTessl («AMHAMWKa») BHOBb IpeBpallalOTCsi B 3BYKOBble
KoseGaHHA, T. €. B 3BYK. Takasa omepaius BO3MOXHa MOTOMY, UTO
JioGble 3BYKOBble KoJeGaHHSI BO3[NyXa OKa3elBalOT Ha GapabaH-
HYIO TlepenoHKY yXa HJH MeMOpaHy MHKpodoHa B KaXKAbIH HaH-
HBIH MOMEHT TOJILKO OJHO ONpefeJieHHOe AaBJeHHe, B cienymoomuii
MOMEHT 3TO AaBJjieHHe GyleT yKe APYTHM, HO ONATh TOJBKO ORHHM
Huxorna He GoiBaer Tak, yroGbl OAMH I TOT K€ 3BYK BBI3BIBAJ
ONHOBpeMeHHO JBa Da3HbIX JAaBJeHHs. EcaM ke 3BYK BBI3bIBAeT
OJJHOBpeMeHHO [Ba pa3HbIX NaBJeHHs, TO Ha YXO HJIH MHKPO(DOH
HNEeACTBYIOT OJHOBpPEMEHHO OBa WJH HECKOJbKO pa3HbIX 3BYKOS,
H HX [NaBJEeHHd CKJafblEaloTcs. Tak, B opKectpe Mbl CJ/bIHIHM
3ByYaHHe BCeX HMHCTPYMEHTOB OZHOBpPEMEHHO, a He KaXJoro
OTAeNbHO. B MpOTHBHOM Cjyyae Mbl CAymiajgu 6l KaXkAayro nap-
THIO TIOPO3Hb U He MOJyuyaau Obl IeJbHOrO BHeYaTJeHHS.

Touno Tak e B ONHOH H TOH Ke 3JeKTPUYECKOH Lenu B JIIO-
6ot naHubIl MOMEHT MOXET IPOXOAUTb TOK TOJMbKO OAHOH KaKoH-
TO OnpefeeHHOH Benuuunbl. He mokeT 6uLITh Tak, uTo6ul B OXHH
H TOT JKe MOMEHT B LenH NPOXOAMJIO ABA HMJH HECKOJbKO pasHBIX
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TOKOB: 3TH TOKH CJIOXKATCA H MHl MOAY4YAM CyMMapHHft Tok. To
JKe MOXHO CKasaTh H O Hanps>KeHHH. B ONHMH H TOT Xe MOMEHT
Mbl HHKOr[la He MOXeM HaMepHTb Ha ONHHX H TeX e 3axKHMax
LBa pasHbIX HanpsXKeHHA: OHH CJIOXKATCA H MH H3MEPHM HX
cymmy. [losropsio, uro B caemywloilee MTHOBEHHEe STH TOK HJIH
HanpsiKeHHe MOTYT GhITb yXKe COBCeM APYTHMH, HO B JaHHBIA MO-
MEHT B Uenu OyAeT TOJNbKO OAHH OlpeldesJeHHbI TOK HJIH OAHO
onpeneseHHoe HanpsiKeHHe.

Bbl BuAHTE, 4TO H 3BYKOBble KOJIeGAHHA BO3AyXa M 3JeKTPH-
yeCKHA TOK HJH HanpsKeHHe 006JagaroT OXHHM OOGLIHM CBOHCT-
BOM, KOTODOe TO03BOJIgeT MOAYYHTL OT JO0ro CJOXKHOIO 3BYKa
B Ka)Z0e MTHOBeHHe OJHH H TOJLKO OIHH OnpefejieHHOA BeJH-
YHHBl 3JIeKTPHYECKHH TOK. DTOT TOK OyleT MeHAThCA 10 Mepe H3-
MEeHEeHHsI 3BYKOBOTO AAaBJIeHHS, HO HHKOTA2 OT OAHOTO # TOro Xe
3ByKa He TOJY4UTCA ABAa pa3HLIX TOKA B OJHO H TO Ke BpEMSs.
[Tpr o6paTHoM mnpeBpallleHHH 3JEKTPHYECKHX KoJeGaHWl B 3BY-
KOBHe KoJeGaHHs BO3dyXa 3TO CBOHCTBO COXPaHSieTcss H He MO-
Xer OHTb TaK, YTO OT OJHOrO M TOTO e 3JIeKTPHYecKoro CHrHa-
Ja B OJHH H TOT )K€ MOMEHT MOJYYHJIOCh ABa Pa3HHX 3BYKOBHIK
N aBJIeHHA.

Hrak, npu mepemade mno pagHo 3ByKa Mol Tmpeo6pasyeM B
3JIEKTPHHECKHH CHTHAJ KoJeGaHHA BO3NYLIHOH CPelbl H OT OAHO-
ro 3BYKOBOTO KOJeGaHHSl TMOJYUHM BCeraa TOJNbKO OJAHH 3JeKTpPH-
yeCKHH CHTHaJ, KOTOPHHE MoXKeM 1peo6pa3oBaTh TOJBKO B OXHH
TaKofl e 3BYK (Mbl CUHTaeM, YTO BO BCEM TpaKTe mepefauyd HeT
HHKaKHX HCKa*KeHHH).

[lepefinem Tenepb K H306pakeHHIO.

Uro ¢Hu3uyecKn O3HauaeT «BHAETb» TOT HJHM HHOR NpeAMeT?
Bl 3naere, 4To MBI BHAMM BellH, NpeiMeThl TOJLKO B TOM CJY-
yae, ecqM OHM oCBeuieHb! B monHON TeMHOTe Mbl HHYero He BH-
auM. [lpouecc «BiieHHs» OpeAMETa COCTOHT B TOM, 4TO 4acTh
najamluiero Ha >TOT MpeAMeT CBeTa OTpa)kaeTcs OT Hero H, mo-
najas Ha CeTYaTKy Halulero rjasa, BLI3LIBaeT B HeM 3pHTEJbHOe
omymiesve. Ecan mpeAmeT oTpakaeT MaJyl YacTb Najaloulero
HAa HEro cBeTa, Mbl BHAHM mnpeAMeT TeMHBIM. Ecan npeamer or-
paxXaeT MHOTO CBeTa, Mbl BHIHM ero cBeTsbiM. lamee, kak Bm
JOJUKHBl MOMHHTDL ellie M3 IIKOJbHOro Kypca (H3HKH, GeJBli CcBeT
COCTOHT M3 CeMH pas3JuyHbIX 1UBeTOB. Ecnu NpeaMeT oTpaxaer
BCe 3TH [BeTa OJMHAKOBO, Mbl BHAHM ero GenniM. Ecan ke
[IBeTa OTPa¥awTCs MPeAMEeTOM MO0-pa3HOMY, TO MBI BHIHM ero
OKpatlleHHBM B TOT WJH HHOM 1BeT, B 3aBHCHMOCTH OT TOrO, Ka-
KiHe IBeTa KaK OTpasHiHch. TOUHO TaK e Ha HapHCOBAHHOM
I cboTOrpa(hHPOBAHHOM H306paKeHHH MpeaMeTra Mecra, OT
KOTODHIX OTPaX<aeTCA MHOTO CBETa, BHIMSAAT CBETJBIMH. Te Xxe
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MecTa, OT KOTOpDHIX CBeTA
OTpa’KaerTcs MaJjio,—TeMHbl
m#. [las Toro, yToGEl nepe-
naTe Kakoe-muGo H3o6pa- suﬂlm i
MeHHe N0 PagHo, HaM INpH- S
neTcsl NPeRPATHTb 3TOT OT- |, 7.5
paX{eHHLIH CBeT B 3JIEKTDH-
yeCKHH CHUTHAJ U 3aTeM B
npHeMHUKe caeaTh obpar-
goe npeoGpa3oBaHue 3JIEK-
TPHYECKOTO CHTHaJa B CO-
OTBeTCTBYIOUlee  CBeYyeHH?
3KpaHa.

Kak 3to moXxHO cae-
JaTh?

HocaoTpure #a 310T pH-

cyHoK {(¢dur. 1) ¢ Toabko  @wur. 1. TlocMoTpite Ha STOT PHCYHOK
qT0O paOCMo'rpeHHoﬁ TOYKH C TOALKO 4TO paccuorpeﬂuoﬂ TOYKH 3pCHHA.
3penusi. Ha neli GeckoHeu-
HOEe pa3HooGpa3He TeMHKWX H CBETJLIX MECT, NMOCTENeHHLe H pes-
KHe Tepexoibl OT OAHHX K ApyraM. Boe HX MK BHOUM OLHOBpe-
MEHHO, HO KaXAO0e OTHeJbHO. [nas He oObeJHHSET X,
KAK 3TO JeJAaeT yXO C PasJuYHLIMH OJHOBPEMEHHO CJILITIMMBIMH
sBykaMu. [lpu TakoM oGbelHHeHHH BMeCTO KAaPTHHKR DOJNYYH-
Jock Obi ONHOUBETHOE NATHO. DTO 3HAYHT, YTO HeNb3s 06 berH-
HATL HX ¥ Npu nepelade no panu#o. Kpome Toro, Kaxaywo cser-
JAYI0 WJIH TEMHYI0 4aCTb KapTHHKH Mbl BHIMM He TOJILKO OTAEJb-
HO, HO W Ha onpeAenenHoM MecTe. CrnerosarenkHo, npu
nepefade px TAKXKE HYXKHO COXPAaHHTb HAa CBOHX MecCTax.

Hrak, npu nepenaue no panuo 1306pakeHUli B 3JeKTpUue-
CKHH cHTHan npeoGpasyeTcs CBeT, NPH 3TOM OJZHOBPEMEHHO HYX-
HO nepexaTb MHOTNO pAa3JjIHYHBIX CHTHAJOB, HE CMeUIdBas 4 He
TyTas ux Mexay co6od. B stom nocnengHem TpeGOBaHUH 3aKJio-
yaetcs ¥ OCHOBHOE OTJIHUME pajuonepenaud H306pa’KeHUs OT pa-
IHONMepeLayYd 3BYKA ¥ OCHOBHAsi TPYAHOCTb OCYULECTBJEHHS TaKOH
nepefauy.

BECEILA BTOPA4
KAKMUM COCOBOM {IEPEJAETCS U3OBPAYXXEHUE

Jlna npespalleHHsi CBeTa B 3JeKTPHUYECKHN CHTHAJ TeXHHKa
NpeNoCTaBUIa B Halle pacnopsiKeHHe ocoObld npubop. ITOT npH-
Gop, Ha3nBaeMbli GoOTO3JaeMeHTOM, ofnanaer TeM cBO#-
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dur. 2. Ot yepHoro orpasutes Maao  Pur, 3. Or ManeHbKOro CHrHaMa...

CseTa H B neny QorosieMenta Gyper  skpaH TeMHum. OT GoJbmOro cHrHa-

MaaeHbkuit  Tok. OT  Genoro... Aa... 9paH CBeTAbH,
Goablwof TOK,

CTBOM, YTO €CJW BKJIOUMTb €ro B 3aMKHYTYIO 3JIeKTPHYECKYIO
nellb ¥ 3aTeM OCBeIlaTb, TO NMOJA AEHCTBHEM CBeTa B LeNMH NOSB-
JIsleTCs 3JIeKTPHUeCKHH TOK H TeM GOJbIIHY, ueMm GoJblle CBeTa
nagaer Ha (OTO3JEMEHT,

Bocneabsyemcs ¢oT03/1eMEHTOM KaK «CBETOBHIM MUKPOGOHOM»
H OyldeM HCKaTb cOOCOGH OJHOBPEMEHHON pasiesbHOH neperayu
Gosblloro 4ficjla pasHbIx cHrHanoB. IIpum 3ToM HaM npuaercs
O3HAKOMHTECA € DSJAOM CIellHaJbHBIX YCTPOMCTB, pacCcMOTpeThb
MHOrO HOBBIX CX€M H HCIIOJIb30BaTb CPEACTBA H NPHEMH], HEU3BECT-
Hble¢ B TeXHUKe pajinonepefaust 3ByKa. UToGHl clesaTb BCe 3TO
MOHATHLIM, OyAeM pellaTb 3afauy nocTeneHHo. Bam npmpaercs
TEPNEJHBO H BHHMATEJbHO CJIENHThb 3a pabOTOR psaja «yCTPORACTB»,
KOTOpHIE 11aM N0 XOAY paccKasa OKaxeTcsd HeOGXOAHMBIM IIpHMe-
HHUTb, ¥ HE CMYWATbCs TeM, YTO GOJIBLIHHCTBO H3 HHX, € TOUKA
BPEHHS NPaKTHYECKOTO OCYHIeCTBJIEHHS, MOIYT MOKas3aThCs HEBH-
DOJIHHMBIMH.

Bossmem aBa mpocTefHX «H306paXKeHHsI»: OLHO—UHCTO Uep-
HOe M Apyroe—uncro Gesoe. [1yctb 3To Gyner nsa Jucra 6ymary,
yepHui ¥ Geabll. OCBeTHM HX M HANpaBUM OTDaXKeHHHIA OT HHX
cBer Ha (Qorosnement (pur. 2). Or yepHOro Mecra OTpas3UTCH
MaJjio cBeTa H B LenH ¢oTo3JeMeHTa MHl IOIYIHM COBCEM Ma-
JenbkuA ToK. OT Geyoro Mecra cBeTa OTPAasSHTCA 3HAYATENLHO
Gosblie H B LeNd npoiAger Goabwofi Tok. [locTymuM Temepn ¢
8
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®ur. 4. Ilpn TakoR cucTeMe NPHHATAR ,KapTHHKA* GyReT Takol Xe, KK W
nepenasaeMas.

3THM TOKOM TaK e, KaK MOCTYNalOT NpH Mepegadve 3ByKa C TO-
KOM, MOJYYEHHBIM OT MHKPO(GOHA, T. e. IpeBPaTHM ero B COOTBET-
CTByIOUIeH BeJMYUHBI 3JEKTPHIECKOE HANpsiKeHHe, MPOMOLYJIH-
pyeM HM MepeflaTiHK, MORALUM IOJYYEHNYIO SHEpPrHO B aHTEHHY,
KOTOpasi H3JyUyHT e€ B MPOCTPAHCTBO, U [IPUMEM ee Ha NPUEMHHR.
[TpeanonoxnM, 9TO0 B NPHOMHHKE HMeeTCs CHNEHHANbHLIE «CBe-
ToBOH ANuHaMHK». [lycTe Ans Hauana 3to Oyder mpocTas 3Jek-
TpHYeCKas JaMIOuKa, oCBellallllas Kakofi-to 3kpad. Ot maneHb-
KOF0 CHrHaJjla, COOTBETCTBYIOLISrO TOKY OT YePHOro JHCTa, JaM-
No4yKa HaKaJuTCy cjaabo ¥ ocBellaeMbld elo 3KpaH OylderT Kas3aTb-
ca TemHbBIM. OT GOJBIIOrO CHMHAJMA, BbI3BAHHOTO CBETJLIM JIHC-
TOM, JIaMIO4YkKa 3aropHTCS SAPKO U 3KpaH OyHeT Ka3aTbCHd CBeT-
aciv (ur. 3). Ecau cunuraTh HallH OQHOUBETHble JIUCTH OyMaru
«A3o0pakeHueM», TO Takoe H306pakeHHe Mbl liepelatH JOBOJb-
HO TpOCTO.

Pasgenum Hawy «KapTHHKY» Ha [gBe 4acTH H CHejaeM OLHY
H3 HuX uyepHo#l, a apyryio Gesoii. Tok B LenH ¢oTo3TeMeHTa,
BbI3BAHHLIH CBETOM, OTPaXE€HHbBIM OT TaKOH KapTHUHKH, 6yner
GoJibllle, yeM OT YHCTO UYepHOH, M MeHbUle, YeM OT YUCTO Gejof
KapTHHOK. Ecsin 06e NOJIOBHHKH OJHHAKOBLI IO BeJHUHHE, TO TO-
JYYeHHBIH TOK GYACT paBed MOJOBHHE CyMMbl TOKOB, BBI3BAHHbIX
npeablIYIIHMH ONHOIIBETHEIMH «KapTHHKaMHu». [JonyuuB sTOT TOK
OT TIpUEeMHHKA, Hall «CBETOBOH AMHAMHK» OKAaXeTCs He B COCTOS-
HHY pa3le/iMThb €ro Ha [IBa PasHBIX TOKAa: Ha TOK OT TeMHOH ga-
CTH H H2 TOK OT CBETJIOH YaCTH, H PachnoJOXKHTb MOJYyYeHHBIA OT
HHX CBeT MO CBOMM MeCcTaM, a peLIMT 3alaiy [pOCTO — OCBETHT
3KpaH KAaKHM-TO CPEJHHM, MPOMEXYTOUHLIM, CBETOM H [pPHHATOE
«1306pakeHHe» OKaXeTcs HENOXOXHM Ha MepefaHHOe.

Bo3bMeM JBa ¢OTO3j1eMeHTa H HalNpaBHM HA OJAMH U3 HHX
CBeT, OTPAXKEHHBIH TOBKO OT CBeTJION 4acTH, H HA APYrod—cCser,
OTpaXkeHHBIH TOJLKO QT TeMHOH wactd (¢ur. 4). B mpuemuuke
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NOCTaBUM JIBA <CBETOBHIX NHHaMHKa», ABe JaMmooukd. Byzem nu-
TaTh KaXKIAYIO JIAMIOYKY TOJIbKO CBOHM TOKOM H NYCTb Kaxias
oCBelllaeT TOJNBKO CBOI0O 4acTb 3KpaHa. [Ipu Takod cucreme nepe-
oayd NPUHATAs «KapTHHKa» OyNeT TakoH e, Kak W mepena-
BaeMas.

Ho Ttyr cpa3sy e BosHuKaer Apyras 3alaua: ecad Gyner
TONBLKO OdWH nepefaTyHK W OAHH MPHEMHHK, TO TOKH (BepHee,
NOJIydeHHbIE OT HHX CHFHAJbl) OT TeMHOH W CBeTJiof yacTel «mo
Aopore» CMeWaioTCcss W HX CHOBa Heab3s OyleT pasldeduTts, Cue-
N0BaTeNbHO, HYMXHO HMeTb ABa OTAeNBHLIX NepefaTUHKa U ABa
npueMHHKa Pa3leJHM KapTHHKY H2 TpPH 4YacTH: JBe TEeMHBIX H
OfHY CBeTJY0. Bbl y)e MOACKa3biBaeTe, 4TO HY)KHO TpH mepe-
LaTyhiKa W TPH NpHeMHHKa. A ecsqH paslesliTb Ha 4eTLIpe HacTH,
Ha OATb, Ha LIec1b yacTel?

Bbl, KoHeuHO, 3HAKOMBI C TeXHHKOR KuHeMartorpadHu W sHae-
Te, 4TO TaM ABHXKYlleecs H306pakeHHe NoJiyyaeTcs NyreM Obl-
cTpoit cMeHbl dotorpaduil, Ha KOTOPbIX 34CHATO MOCIeNOBaTeJb-
HOe IOJIOKEHHe MNepeMellalomuxcs npeaMeros. Ecau saMensiTe
stH ¢otorpaduu oxHAa ApPYroA MeNJeHHO, TO HBHXeHHe Ha 3Kpa-
He O6yneT ckaykooOpasHuiM. [Ipr 6HCTpofi e cMeHe 3THX mocie-
AOBAaTeNbHO CHSITHIX H306pa)KeHHA [Jyla3 He ycneBaeT OTJIHYaTh
OLHO OT ApYroro, HakjaablBaeT HX OJAHO Ha JApYroe H BHEHT
nnaBHOe HBHAeHHe. 34eCh UCMOJb3yeTcs CBOHACTBO rjasa coxpa-
HATb YBHUACHHOE HECKOMbKO NOJbLIe, YeM OH ero HenoCpeACTBeH-
HO BHUOWT s monyyeHHs NNAaBHOTO IBHXKEHHS HYXHO MEHSThb
oTaenbHble GOTOCHUMKH He pexe, ueM 10—20 pas B ceKyHay.

He cMoxeM au Mb 31ech 4TO-HUGYAb MO3aHMCTBOBATH?

BosbMeM onsTe ABYXMOMOCHYIO «KapTHHKY» U GyaseMm ocae-
[aThb €e He BCIO Cpasy, a Ka)xayw nojgocy noouyepentso Hrto6el
He TMOJYyuHJOCh OAHOBDEMEHHOH 3acBeTKH O0€HX MOJNoC, Ha JaM-
Obl HalleHEM HenpoHHUaeMble 3KpaHbl ¢ npopesnio. Kpome Toro,
Ins ynopolleHHs paboTel cuHcTeMbl Gylem HanpasasaTb Ha ¢oTo-
3JeMeHT HE OTPaXKeHHbIH CBeT, a CBeT, MpOonylleHHbH KapTHHKOH
NpH OCBELIeHHH ee ¢ MPOTHBONOJOMHOH CcTOpoHb, Pesynbrar Oy-
OeT TOT jKe CaMblfi: TeMHas 4acTb MPONYCTHT Maso cBeTa, CBeT-
nas — mHoro. [lepean ¢orosnementamu nocraBum  (HoTOOGBEK-
TnB. Ilpn noowepensom ocpelleHHH ofeux nojoc o6a Qotosne-
MeHTa MOryT paboTaTh HAa ONHMH NEPeNaTYHK, TaK KaK GoJabuioi
U MaJblii TOKH GYyAyT NPOXOAHTb B pa3Hoe BpeMs. B mpHeMHHKe
JKe NpPH MaloOM TOKe GyleM BKJIOYaTh OAHY JaMmny u npu GoJb-
uoM — apyryio. Ecau nepexmioyeHHe MPOH3BOAMTH NOCTATOYHO
6L1cTpo, TO 6s1aTOAAPS YKA3aHHOMY BbllIe CBOHCTBY T1a3a Mbl ne-
pecTaHeM pa3fiiyaTh, uTO 06e NONOBHHKH JKpaHa CBeTATCA Mo
pO3Hb, H YBHIHM Kak Obl ONHOBDEMEHHOE CBEYeHHe BCero IKpa-
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¢ar. 5. llpd TakoM cmocobe MoXHO OGOHTHCH OAHHM INepeRaTYHKOM
H OJHHM (POTO3INEMEHTOM.

Ha, OAHA NOJIOBHHA KOTOpOro GyleT CBeTJION M Apyras TeMHOMA
(¢ur. 5). IIpy Tpex nosocax NOCTABHM:- NMEPEKJIOYaTe b Ha TpH
MONOXKEeHHA H OylAeM NOCJAeROBATENbHO 3aKUraThb TDPH JaMIbl
# T. A. OYeBHAHO, YTO NPH TaKOM CNOCOOe MOXKHO OGOHTHCH
ORHUM TNepeNaTUHKOM K AaxKe ONHHM (POTOMEMEHTOM.

Bbl yxe 3aMeTHJIH, YTO IJiS NpPaBHJIbHOH nepefauu <«u3clpa-
JKeHUs» He0OXOJUMO 3aXKMraTbh JIAMIOYKH B NpHEMHHKE TOYHO
B TOM K€ NOpSAJKe ¥ HA CTOJBKO K€ BPEMEHH, KaK U B Nepexpar-
yuke. Takas paboTa Ha3bIBARTCS B TEeXHHKE «CHHXDOHHOH pao-
Tofl», [oBOpAT, 4TO MNEpekJiIoYyaTeJdB JOJIKHBI ObITb  B3aHMHO
CHHXPOHH3HDOBAaHB:

UeM GoJplile NOMOC B NepelaBaeMoOM H300paKeHHH, TeM yallle
HYXHO TNeperJioyaTb JaMnodykd. Ho CKOJBKO Ke HYXHO HMETb
JIaMIIOYeK, eCJqH NoJoc OyleT OUeHb MHOIO, B KAaKHM COoco6oM
MOXHO 3TH JIAMIIOYKH Tax OBICTPO H TOYHO NepeKJIoyaThb?

ITocMoTpuM, Henb3s JH YTO-HHOYAL YNPOCTHTL.

3aMeHHM BCe JIaMINOYKH M NepekJioyaTelh ORHOR JaMNOYKof,
KoTopas OyIoeT NMepHOAKYECKH NepeMellaTbhCs CBEpPXy BHH3 H 00-
patro. To ke camoe caejJaeM H B NpPHeMHHKe. Eciu JBHXKeHHe
«nepepapllefi» U «npueMHOA» jamn OyIZeT CTPOro CHHXDOHH3H-
POBaHO, TO Mbl NOJYYUM MpEXKHEH De3yJbTaT, HO YXKe C CAHOH
JaMnofl. JIaMnouku npy TakoM cnocofe HOJIKHBI ABUTATbCS CKad-
KaMud. Bca cucTeMa 3HAYHTENBHO YNDPOCTHTCS, €CJAH CKadykooO-
pasHoe INepeMellleHHe 3aMeHHThb [UIaBHHM. ITocMOTpHM, K ueMmy
3TO NpHBeleT.

[Toka ocsewiaercss TOJNBKO TeMHAas NOJMOCAa HJH TOJbLKO CBeT-
Jlasi, BCe ocTaHeTcsi Ge3 M3aMeHeHu#. Ho BOT cseToBas auHHSA —
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bur. 6. CnenaeM B Koxyxe &dur, 7. Moayunm paspesbHoe H30Opame-
JlaMIlbl Majenbpkoe OTBEPCTHE. HHE TeMHLIX H CBET/JbiX KBaXPaTHKOB,

Ha3oBeM ee CTDO KO/ — crajNa nepexolHTb ¢ OAHOA MOJOCH
Ha Apyrylo, HampuMep C TeMHoll Ha cBemnylo. CHayana oHa 3a-
XBaTUJa JIHIIb HEMHOXKO CBETJIOH IOJIOCH H TOK B (HoTO3NEMEHTE
cjlerka ysespudiics. 3ateM Bce 60Jbluasi W G64Mblias 4yacTb CBET-
70 NOJOCH MONafaeTr B:-30HY OCBEUIEHHA, TOK BCE PacTeT H pac-
TeT H TaK N0 TeX NOp, NOKAa CBeTOBass CTPOKAa He mepeilfeT Ha
CBETJIYIO MOJIOCY H TOK CTaHeT DaBHBIM «CBETJOMY» TOKy. Cuaeno-
BaTeJbHO, NpH [JIABHOM IBHXKEHUH Nepejaiollefl JaMIEl mepexon
OT «YepHOro» TOKa K «06ejoMy» U obpaTHo 6yZeT NPOHCXOMUTH
IJIABHO, @ He CKauKaMH, Kak 370 OblIO, NOKa JaMmna <«nphrajias
¢ ofHO# MOJOCH Ha ApYrylo. A 3TO 3HAYHT, YTO NPHEMHas JaMna
6yzer Tak e MHOCTeNeHHO, a He Cpa3y, MeHATbL OCBelleHie
SKpaHa YU TPAHHUBI MeXIy MOJIOCaMU OKaXyTCa pasMbITLIMA. fcHO,
4TO YeM TOHbIUE CTPOKAa, TeM PasMBITOCTb GyJeT MeHbllle, TaK Kak
nepexof C OXHOM NOJOCH Ha APYryl Opousofizer Geictpee. Ho
B TaKOM cJiydae B KaxIBli MOMEHT Ha 3KpaHe OyIer CBETHThCA
Bce Oojiee u Hosiee y3kas IOJIOCKA U €€ Halo NMepeMeliaTh CBEpXY
BHH3 (KaK TIoBOpsT, —N O KaJApy) # o6paTHO BCe ualle
U yalie,

3aMeTsTe, UTO MH CyMeJH C NOMOUIBIO TOJBKO ORNOHA JiaMOm
NPUHIUNHAANLHO «lepefaTb» OYeHb MHOIO MOJIOCOK. BaM, KoHeu-
HO, ICHO, 4YTO CpeldH 3THX IOJOCOK MOTYT OBITb HE TOJIBKO TeM-
HblE W cBeTJIHIE, HO U JIIOOBIX NMPOMEXKYTOUHBIX OTTeHKOB. Bonpoc
0 TOM, KaK MOXKHO MNepeJBHraTh 3Ty JaMmny, Ja ellle JOCTaTOYHO
OLICTPO, OCTABHM MOKAa OTKPBLITBHIM,.

Jlo cux nop «uBeT» Haluefi KapTHHKH MEHsJICS TOJNBKO B OA-
HOM HampaBJjeHHH — CBepXy BHM3, N0 KaJpy. Biaosb ke ocBe-
maeMoll JsaMnofi JIHHAY — CTPOKM, KAK MBI ee Ha3BaJH, — IBET
661 ORHH U TOT Xe. BoabMeM KapTuHKY, y KOTOpo#l Geible (HJH
yepHble) MOJOCH 3aMeHEeHbl YepelyoUmUVHUCA YeDHBIME H OelbiMH
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KBagpaTukaMu. Ecjiy HHYero He MeHATH
B Hamefi cHcTeMe, TO OT 3THX MOJOC
¢ KBajJpaTHMKaMH Ha [pHEMHOM 3KpaHe
NOJIy4aTCs Cephlie NOVIOCH, TaK Kak NpH OX-
HOBDEMEHHOM OCBENeHHH BCeX KBaJpaTH-
KOB (OTO3/JIEMEHT ZACT NPOCTO CPOAHUH TOK.
Bocnosnsayemcs crapeim peunentom. Che-
JaeM B KOXKyXe JIaMIIBl BMECTO HIeJiH Ma-
JleHbKOe OTBepcTHe M GyldeM mepeMenlaTh
BBIXOAAINMA M3 Hero y3KHH MNYyYOK CBeTa
(HazoBeM ero Jy u o M), KaK H paHblle, 10
BEpPTHKaJH{, N0 Kaxpy, H OXHOBDEMEHHO MO
ropusontais, no crpoke (¢ur. 6). Ilepe- ur.8. 3amennm ncxyc-
MellleHHe no CTpoke GyleM NPOH3BOJMTB BO CTBEHHYI0  KapTHHKY,
MHOTO pas OhicTpee, ueM MO KaApy, ¢ Ta- HAMPHUMEP, BOT 3ITUM
KUM DacueToM, yToObl NOKA J1yu GeXKUT MO PHCYHKOM.
CTpPOKe OT OLHOIO Kpasi KapTHHKH H ofparT-
HO, BHY3 OH CJHBHMTajcs He G6ojiee, YeM Ha BEJHYHHY OCBe-
maemMod nM nojochl. CrpenaB To Ke caMoe M B INpHeMHHKe,
MBI [OJIYYUM Ha ero 3KpaHe pasaenbHOe H306pa)ieHHe TeM-
HBlX H CBeTAbLIX KBaigpaTukos (¢ur. 7). 3a TO Bpems, INokKa
MBI DepeflBUHEM JaMlly cBepXy BHU3 (OyZeM cYuUTaTh, YTO BO3-
BpPAaTHOE ABHIKEHHe MO CTPOKe H KaZpy NPOHCXOIUT MTHOBEHHO),
MHl JOJDKHEl [po6GexkaTh ¢ Hel IO TOPH3OHTaJH CTOJBKO pas,
CKOJIBKO CTDPOK YJIOMUTCH HAa 3KpaHe BIJIOTHYIO OJHAa K JApPYyrof.
OneiT nokasbiBaeT, 4ro rjas 6yleT BHAETb BeCh 3KPaH CBeTH-
IIMMCS OXHOBPEMEHHO B. TOM cCJiydyae, ecjH mpoGeratb No Kalpy
He MeHee yeM 20—25 pa3 B cekyHAY, M KaxkKJAufi pa3 NOKpHIBaThb
ero cetkofl CTpoK (3Ty CeTKy CTPOK B TeJIeBUAEHUM HAa3bIBAKOT
pacTtpoM) UeMm Gonee Mejkue KBafpaTHKH GyRyr ua fawefl
«KapTHHKe» M 4eM TOuHee MBI MX XOTHM Iepenarh, TeM TOHblIe
NOJKHA GBITH CTPOKa, TeM GoJblue GyfeT 3TUX CTPOK H TeM OHl-
CTpee NOJKeH GyHeT ABATaThC JYU.

3aMeHUM TeNepb Hally HCKYCCTBEHHYIO KaPTHHKY KaKHM-HHU-
6ynb meACTBHTENIbHBIM H306pa:KeHHeM, HalpHMep BOT 3THM pH-
cyHkoM (¢ur. 8). 3mecb HeT HHMKAKMX MONOC H KBaJpaTHKOB,
0 KOTOPHIX MH TaK MHOro rosopusu. Ho mameHutcs nM yro-Hu-
6ynb, €c1H MBI [OCTABHM STOT pPHCYHOK Ha MecTo HauleH
KapTHHKH ¢ nmoJocaMu # KBaapaTukaMu? OueBupuo, Het. Jlyu
NoGeXXHT N0 NepBOH CTPOKe H B KaXIBH MOMEHT Ha (oTo3Je-
MeHT OyZeT NonajaTh Takoe KOJHYECTBO CBeTa, KOTOpOEe Ipomy-
CKaeTcs OcCBellaeMhIM B 3TOT MOMEHT Y4acTKOM KapTHUHKHU. IlpH
nepeJBUXKEHHH Jyda TOK (poToaseMeHTa OyIeT MeHATbCS MO Me-
pe Toro, Kak OyNyT MeHATbCS TeMHbie H CBETJble MecTa, H Jyd
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JaMIIOUK# [pUEeMHHKa HapHCYeT HaM MepefaBaeMoe u3ofpaxe-
Hue, UeM ToHbwie Oylder 3TOT Jyd, TEM TOHblIe CTPOKa, TeM Ie-
penada OGymer Gojee TOYHOH.

BayMaemcss B CMBICJ TOro, 4To Mbl cheqajad. HaMm HyxHO
OblJio ONHOBPeMeHHO NepefaTb HECKOJbKO, MHOIO, OUeHb MHOIO
pa3/IMuUHEIX 3JIEKTPHYECKUX CHTHAJIOB, NOJYYeHHBIX OT npeoGpa-
30BaHUS pA3JHYHBIX [O OTTEHKY MeCT H3oOpaxkeHHs, TaK Kak
BCE 3TH OTTEHKH CYILECTBYIOT OZHOBPEMEHHO M IIPUTOM Ha CBOUX
MECTax H OJHOBpeMEHHO Ha CBOHX MeCTaxX Mbl AOJIKHhI HX BHIETh
Ha [pHeMHOM 53KpaHe, HHaue H300paxkeHHe Oponajaer. Taxas
3afaya NpSAMBIM NYTeM HepaspelliMa H MOITOMY Mhbl KaK OHl
pasBepHysnn u3oOpaXKeHHe BO BpeMEHH B JHHHIO, pa3GHIH
Ha OTAeJibHble 3JIeMEHThl W BMECTO TOrO, 4YroObl TNepefaTs HX
BCE BMeCTe, TepejaeM B OINpeleJileHHOM [OpfAAKe OAHH
3a IpyruM, Jesnass TaKUM IyTeM 3JICKTPUYeCKHH curHaJ oT
H300paxeHHsT NMOXOXKHM Ha CHTHAJ OT 3BYKa. Jlnsg noJiyueHus
CINTHOTO H300parkeHusA Mbl IepefaeM 3TH 3JEMEHTH OJHH 3a
APYTHM HACTOJNbKO GBICTPO, YTO [JIa3 He yCleBaerT UX NOPO3Hb
passuuaTh W BOCIPHHHMaeT KakK ciuTHoe usoOpaxkenue. ([loaxe
a4 BaM pacckaxy, Kak Ha NOMOILb IJ1a3y NPHXOLHT B 3TOM CJay-
yae TexHHKa.) B 3TOM 3akJjcuaeTcs NPHHLHKIM, 3aJCKeHHBIH B OC-
HOBY Mepefaun H306paxKeHHs MO PalHO.

B mamed xopomo NpOAYMaHHOH cHCTeMe HMeeTca caaboe
3BeHO — OLICTPO nepeJBHraeMble Jamnul. OueBHAHO, UYTO TaKOM
CIoco6 «pasBepTHIBAHHAY H3oOpakeHHd H er0 CYMMHDOBaHHS HA
IpHEMHOM 5KpaHe MOXHO IDHMEHHTb TOABKO YCJIOBHO.

BECENLA TPETbA

NEPEJAIOUIASY U NTPUEMHASA JEKTPOHHOJYYEBLIE
TPYBKHU

Kak nmpakTHYeCKH OCYIIECTBHTB CNOCOG <«IPOCMATPHBAHUA»
u3obpaxkeHus nepejaromlefi saMnoykod? drta 3azaya Ghlia OYEHb
npocto pemteda II. HunkosuM B 1884 r., eme 3a 11 ser go re-
HHaJabHOro oTKpHTHA A. C, IlonoBa, aja mepenaud u3oGpaxeHuid
no 1poBOJaM.

HHnKOB npeisioxus OoCTaBHUTL JaMNy HeNOABHXKHOA H Imepe-
MellaTh TOJBKO Nafalouufd Ha (oTosneMeHT csetorod gyu. as
ITOr0 MeXAY OCBelleHHbIM H306paKeHHeM H (OTO3TeMeHTOM
NOMEIaeTCs HeNPO3payHblf AHUCK, HMEIOUH BO3MOMKHOCTL Bpa-
maTecs BOKpyr cBoefl ocu (dur. 9). Huamerp aucka B 5—10 pas
Gosblie pasMepa nepefaBaemoll KapTuHkH. CjhesnaeM Ha Kpak
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¢ur. 10. Tpertbe oisepcTie
IIPOYEPTHT TPETHLIO CTPOKY

®ur. 9. Mewny H306paxeHnseM
GOTO9/IEMEHTOM MOMelaercsa He-
npo3payHLIl AHMCK.

HAHCKa, B YacTH, coBnagamoledl ¢ ne-
BbIM BEDXHHM YIVIOM KapTHHKH, OTBep-
CTHE [HAMETPOM, paBHBIM LUMpIHE
CTPOKH. Torna na 3aKDBITHIA 40 3TO- ¢bur. 11. 3putenpr yBHIHT B
ro IBCKOM (OTO3JIEMEHT [ONAfaeT yawanil MOMEHT CBETALLYIOCS
CBeT, OTPaXeHHHH OT y4yacTKa Kap- TOYKY Takol e SPKOCTH.
THHKH, HaxXOHfUIErocss NpoTHB OTBep-

crusi. [loBopaunBas Auck no wacosofl

cTpenke, MH GyleM nepemeriath oTBEPCTHE BJOJNb BePXHEA KpPOM-
KH KapTHHKH H 0OCJe10BaTeJbHO NPOCMAaTPHBATh 3TY KPOMKY 10
TeX [Op, DOKa He mofifieM no kpas. Herpyaino BHAeTb, 4TO NPH
STOM MBI «npoYepTHM» nepBylo crpoky. ChenaeM B OHCKe ne
OIHO, @ HECKOJILKO OTBEDCTHA, H pACHOJIOXKHM HX TaK, YTO KOTAa
nepsoe NORAET MO NpPaBOro Kpasi, BTOPOe MOLOHAET K JIEBOMY
kpaw. Ecan sto BTOpoe oTBepcTHe CABHHYTH K LEHTpy HHCKAa Ha
IUHPHHY CTPOKH, TO, NPORAS MO KapTHHKe, OHO INPOYEDPTHT BTO-
pylo cTpoky. TpeTbe Takoe OTBEpCTHe [DPOYEPTHT TPeTbiO CTPOKY
H T. A. (dur. 10) 1o Tex nop, noka Bce H3oGpax<eHHe He Oyner
[IPOCMOTPEHO NOJIHOCTBIO. OYEeBHAHO, YTO Ha AUCKe NOJXHO OHITb
CTOJILKO OTBEpCTHA, Ha CKOJIbKO CTDPOK pasJjaraercs Hiobpaxe-
HHEe, H YHCJIO OGOPOTOB AHOKA MAQJXKHO OHTb PaBHO YHCJY NPO-
Geros Jyua no Kaupy.

B npuemHHKe HCOOMb3yeTcss TAKOA XKe OLHCK, PacliONOXEeHHbIR
MeXIy 3KpaHOM H 3puTejleM. OIKpaH HeNpephuIBHO OCBEllaeTcs
Jamno#, nutaemol NpUHATHIM curHajoM. Ecan oba mucka, npu-
eMHbllf M nepefaiowlii, S8yLnyT BpalllaThcd TOYHO C OQHHAKOBOH
CKODOCTLIO, TO 3DHTEeJIb YBHAMT B KaXKAbl MOMEHT <CBeTs-
I1YI0CH TOYKV TAKOH >ie spKOCTH H Ha TOom e Mecre (dur. 1),
YTO H B NepefaTtuydke, a AOCTaTOUHC GLICTpOe nepeMeleHue 3TOH
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TOYKH [103BOJMUT YBHAETb CJAHTHOe H306paykeHue. 3aMeTHM, HTO
O6LIYHbiE OCBETHTEJbHEIE JJAMMBl HAKAJHBaHHA HEe MOTYT OBITb HC-
NOMb30BAHL B KAayeCTBe «CBETOBLIX AMHAMHKOB», TakK Kak OHH
06/1a1al0T CAUIIKOM OOJBIIOH MHEpUHeH W He YCNEeBaloT CJAEAUTH
3a u3MeHenHeM curuaJa. s 3Tod mesu npuMeHssuch Gesuuep-
IHOHHble HEOHOBBIe JIAMIIEL

Takas cucreMa nepegayd U306paKeHHuid 0o pajguo Geljya mpak-
THYECKH OCYIlecTBJeHa.

OnHaxo, npu 3toM cnocobe TPyAHO MOJNYUHTL YETKYIO H sp-
KYIO KapTHHKY, TaK KaK Ha (OTo3JeMeHT nomnajaeT TOJLKO 4acTh
0011leT0 OTpa*KeHHOro CBETOROrO MOTOKA2, BO CTOJIBKO pas MeHb-
lIasi 3TOr0 NOTOKa, BO CKOJBKO MJOW[aJb OTBEpPCTHS MeHblle 006-
I{HX pa3MepoB nepelJaBaeMoi KapTHHKH. TOK uepe3 PoTO3/NEMEHT
6ymeT MaJ jaxe NPH CHJIbHOM OCBelleHHH, SIpKoCThb HPUHATOrO
H306paKeHHs TaKXe BO CTOJBbKO Pa3 MeHbIIe SPKOCTH I1PUEMHOTO
3KpaHa, BO CKOJIBKO pas OTBEPCTHe MeHblle KapTHHKU. BH yxe
3HaeTe, 4TO KapTHHKa OyAeT MepedaHa TeM TOUHee, YeM TOHbBLIE
CTpoKa, 4YeM Ha OoJblllee YHUCIO CTPOK pasjensercss H3obpaxe-
HHE, T. e. YeM MeHblle OTBepcTHe B AHcKe. ClefloBaTeNLHO, yBe-
JHYeHHe YeTKOCTH KapTHHKH MOXHO CHeJaTh JHLIb 33 CueT ee
SPKOCTH.

Bepuemcsa K Hawel yepHo-6ejolt KapTHHKe, cOCTOslleH, Ha-
npuMep, U3 UYETHIpeX KBAApaTOB, H MOMECTHM [DPOTHB KaAOro
KBaapaTta (OTOJNEMEHT TaK, YTOOR OH «CMOTDEJ» TOJBKO Ha
cBoil ksadapat (¢pur. 12). BralouuMm B menb kaxaoro ¢otosJe-
MeHTa KoHZeHcaTop. B sneMesre, «cMorpsileM» Ha CBeTJBIH
KBaJparT, BO3HHKHET GOJALLIOH TOK, H KOHAEHCATOD 3apaauTcs IO
Goablioro HanpskeHus. OT TEMHOro KBajJpaTa B «CMOTpALLEM>
Ha Hero QoTosNeMeHTe TOK OydeT Maj U KOHAEHCAaTop 3a Takoe
Ae BpeMms 3apadUTCA A0 3HAUHTENLHO MeHbLIero HanpsXKeHUA
CoenHHMM KOHZEHCATOpPHl C KJeMMaMU KOMMYTaTopa, JABHIKOK
KOTOpOro moJaJhM 4Yepe3 COMNPOTHBJIEHHEe Ha HX OOIMMH OOJIOC.
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FloAKMIOUHBIIHCL K «CBETIOMY» KOHAEHCATOPY, Mbl  MOJYYHM
GoabIIOH TOK pa3psla u Gosbilice NMajeHHe HanpseHHs Ha co-
nporusieHdd, OT «TEMHOIO» KOHAEHCATOPa MOJNYYAM MajeHbKHH
TOK B MaJjIeHbKoe najeHue HaapsxeHus. Hanpsxenust, nojaydeH-
yble HA COMPOTHBJIEHHH, MOAAAUM depe3 yCHJAHTENb B HepeaaTydK
H H3JAYUAM ¢ MOMOLILIO aHTEHHH B npocTpaHcTBo. [lpeumyliecrsa
TaKoro Cnoco6a oueBHAHB: (OTOIJIEMEHT OCBellleH BCe BpeMs.
Cur#an HakKaljdBaeTcsd B TeuyeHHe GOJbLIOTO BPEMEHH, a CHH-
Maercs GbICTPO, NMOITOMY OH OYAET 3HAYHTEJBLHO MOLIHee, Haxe
OpH MeHblIeM OCBEeIIeHHH, YeM [1pH AHCKe.

Bul cnpalinBaeTe, CKOJIbKO XK€ HYXKHO TAKHX 3JIEMEHTOB H KakK
6bICTPO NpPHAETCH BpallaTb KoMMmyraTop? Jlamaiite, cocunTaeM

[Tycte n3oOpakenue pasfjoxeHo Ha 30 CTPOK H KapTHHKaA—
ksanpaTHol ¢opMbl. Torma B kaxaof cTtpoke 6yaer 30 KBaiapa-
THKOB, a Bcero 30)<30=900 xBagpaTukos, u Hy>xxHo 900 oraeb-
HBIX (OTO3JMEMEHTOB M CTOJMBKO ke KonaeHcaropos! Bpaulate
KOMMYTaTOp HYXKHO C 9acTOTOH Kaapos, T. e. 20—25 o6oportos
B cekyHay. KauecTBo KapTUHKH npd TaKOM 4HCJIe CTPOK GyHer
oueHb HU3Koe (pur. 13). YBesuyum uucyao cTpoxk no 60. Daemen-
ToB Gyner 607<X60 =3 600, 1 x0T KapTHHKA MOJYUHTCR U JydlC,
HO 4eTKOCTb ee siBHO Masa (¢ur. 14). Bospmem 120 crpok. Kap-
THHKa MHoro Jayuwe (¢dur. 15), "o 120120 = 14 400! UHeTnlp-
HaAlaTk THICSY (DOTO3JIEMEHTOB M KOHAEHCATOPOB M TPHCTA Thl-
CAY mepexkJIoYeHul B oJHY CeryHAy!

Koneuno, 3to He peasibHo. Ho He peanbHO TOJNBKO OO TexX nop,
NIOKa Mbl NOJIb3yeMCS OTAEJbHO H3rOTaBJHBAEMbIMH (OTO3JMEMEH-
TaMHU ¥ KOHAEHCATOpaMHK H MNpHMeHsieM MeXaHHYECKHH KOMMY-
TaTop.

Texnuka Hawgma pelleHHe 3TOH 3amayd. [lpenacrasbTe cefe,
4YTO HAa nNJacthHe pasMepoM npuMepHo 100120 mm HaneceHo
OYeHb MHOIO MaJeHbKHX (OTO3JIEMEHTOB, KaMAbIH CO CBOHM KOH-
JeHcaTopoM, Tak MHoro, uyto paxe npu 300600 cTpokax Ha
KaX/Jblil KBaJAPaTHK NPHXOAHTCS HE OJHH, @ HECKOJIbKO NeCSTKOB
Takux ¢orossemenToB. KoHeuno, KaxXAbll M3 HHX He H3TOTaBJH-
Baercs oTAesabHO. Haa 3Toro HadaeHo MHOTo crnoco6oB H Hanb6o-
Jee mpocToff M3 HMUX 3akjmouaercs B cienyioweM. Ha ToHKylo
IUJIACTHHKY CJIIOJIbl HAaHOCHTCA OKHCbh cepebpa. [lnactuiika mome-
HlaeTcAd B nedyb C AUBOJLHO BBICOKOH TeMnepaTypo#, mon JHeH-
CTBHEM KOTOpOH H3 OKHCH BbIieJsercs 4ucToe cepe6po B BHLE
MaJleHbKHX OTHEJbHBIX KameJek. DTy ONepalHio NMOBTOPAIOT A0
Te€X Mop, JIOKa KaNeJEKH He MOKPOIOT POBHBIM CJIOEM BCIO IO-
BEPXHOCTb nJjiacTHHBL. [locme 3Toro xanedbku o6pabaThiBaloTCH
0CO6bIM cNOCOGOM M CTAHOBSTCH YYBCTBHTEJLHBIME K JAeHCTBHIO
cBeTa, B pesyabraTe nojyuaercst MJacTHHA C OOJbILAM YHCJIOM
2 A. . Kaonos
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H30JIHPOBaHHBIX ApPYr OT
JApyra odYeHb MaJleHb-
KHX (hoTO3/IeMEHTOB.
STy NJacTHHY OOLIYHD
Ha3bLIBAOT M 0 3 a M-
ko#. Ilporusonomnox-
Hasi CTOPOHA CJIOASHOM
NJIaCTHHBl MOKpPHIBAETCH
?;ﬁ:&bcnoe§6pﬁg;iﬂg: dur. 16. Buixonsuwne u3 xaroaa 3aeKTPOHH
o | . MONETAT Ha MO3aHKY.

KaXJIO0H KaneJbKod <
3THM cJjoeM, 4 Oyler urpathb
poJb  KOHAEHCATOpa, BKNIO-
YEHHOI0 TNOCJELOBATENbHO C
KaxXIeM (oTosneMeHToM, a
MeTaJlIHYeCKHH caoft aBaseT-
¢ ux obweld of6Kmaakoi.
STOT  MeTaJJIMYecKHii CJIOH
Ha3blBAalOT CHTHAaJbHOHW
nNJacTHHOH.

BosbMmeM  06siKHOBeHHBII  ¢wr. 17. Ha Mo3auky nonageT TOJbKO
JHOL, HO HECKOJbKO YBeJI- Y3Kui nyyox B UeHTpe.
YeHHbIX DAa3MepoB, H BMECTO
aHoja TOCTaBUM Hallly <Ry miaactudy (¢ur. 16), pac-
NoJOXHUB ee MO3aukoH K Karomy. Ecam Kk  curHanbroit
MJacTHHEe MDUJIOXKHUTL NOJIOMKHUTEJbHOE HAaNpsiXKeHHe, TO Bbl-
XOoOsilMe U3 KaToda 3JIeKTPOHBI HampaBATCA K Mo3sauke. [locra-
BHM OKOJIO KaToja AHCK, B LIEHTpe KOTOPOro BhIpekeM HeGOJbUIoe
orBepcTue (¢ur, 17). Teneppr Ha Mo3auky GyAyT nomazaTbh He
BCe 3JIEKTDOHBI, a TOJbKO Y3KHil Nyyok B ueHTpe. Yem MeHblie
JHaMeTp OTBEpCTHS, TeM 3TOT Ny4YoK OyIeT TOHbLIE.

[TpeanosnoxuM, 4TO Mbl KaKHM-TO CIOCOGOM OTKJIOHHJH 3TOT
NYy40K 3JeKTPOHOB (HA30BeM ero 3JeKTPOHHBM JYyd4O0M)
OT CBOEro NyTH H, HaNpaBHB €0 B JIEBbIH BepXHHH yroj Mo3ad-
KH, 3aCTaBHJId ABUraThCA 1O ee Bepxuel kpomie. Ho#as xo mpa-
BOro Kpasi, Jyd NMpOYepTHT HA MoO3auKe CcTpoky. BepHys ayu
CHOBA K JIeBOMY Kpal H UyTb ONYCTHB, NDOYEPTUM BTOPYIO
CTPOKY, 3aTeM TpeTbio H T. H., TOKA He NOKPOEM BCIO MO3aHKY
CeTKOH CTPOK, MOMOGHO TOMY KaK MBL 3TO JHeJajJH C NOMOILbIO
«Gerawomelf samnei», Yro npousoiger ¢ MO3aHKOH H CHTHAJbHOR
NJaCTHHOM?

Ecny Mo3aMKa He OCBeileHa, TG HanpsikKeHHe Ha BCeX KOH-
AeHCAaTopax DaBHO HYJIO, TaK Kak B (OTO3JeMeHTaX HeT HHKa-
KHX TOKOB. BBl 3HaeTe, YTO 3JIeKTPUYECKHH TOK — 3TO [OTOK
2% 19




\\ 3JIEKTPOHOB B IpO-
Zﬂepeﬁaeaemag vs0bpawenue BonHuxe. Ham sgex-
N TPOHHBIH 1YY 3TO TO-

%\ e TOK, HO .«mpore-

KaloUlUf» 6e3 BCAKO-

ro NpOBOJHHKA, HENo-

CPElNCTBEHHO B CHJIb-

HO pa3spe)KeHHOM BO3-

LYWHOM [IPOCTPaHCT-

Be (Bakyyme). Ilpo-

Gerag 0O MO3aHKE,

3ToT TOK Oyzxer 1o-

W CreoBaTeNDRO 0L

i KJIIOYaThCs K KaXJo-
¢ur. 18. CnpoexTupyeM Ha MO3aHKy mnepeaa- MY H3 KOHIEHCATOPO3B
BaeMoe H3o6paxeuue. M 3apAXaTb HX TOYHO

TaK e, KaK ecyid Obl Mbi

{IONKJOYAJH 3TH KOHIEH-

CaTopbl  HeNoCpeNCTBEHHO

K  HCTOUHHKY  MHTaHHS.

[locsie  Toro, Kaxk Jyd

OOEXHUT, [MPOUEpPTHT BCIO

MO3aHKy, Ha Hefl OKaXeT-

¢s 110 OTHOLUEHHUIO K CHI-

—YCMPOULIg,  pommeuicn HaJIbHOH M.JaCTHHE HEeKOTO-

IIM'M' 224 pulfi mocTOsIHHBIN mo Bceft

MOBEPXHOCTU MOTEHU KA.
bur. 19. CnipoekTHpyeM Ha M03a-
HKY nmepemnasaeMoe H3o0pa-
xende (dur. 18). [Ton neifictBuem cpeTa B KaxIoM (oTO3/1eMeH-

Te NOSIBUTCA CBOH TOK, BeJIHYKHHA KOTOPOTo 6yAeT 3aBHCeTb OT KO-

JIHYecTBa Mafarollero Ha Hero CBera. JTH TOKH GYAYT paspsaxaThb

€BOM KoHAeHcaTopbl. CuJbHO OCBelleHHbIH (OTO3/NEMEHT MOMET

NOJIHOCTLIO Pa3spAldTb U JaxKe Nepe3apsaluTb CBOH KOHIEHCATOP.

HeocBemerHbl GOTO3/1eMEHT OCTaBHT NOTEHHHAJ CBOEro KOH-

JeHcatopa HeH3MeHHbIM. B peaysbrare pacnpejenedue Hamps-

AeHHfl Ha MO3auKe N0 OTHOLUEHHIO K CHFHAJILHOH nJjacTuHe Oy-

LeT COOTBETCTBOBaTh PAacCHOJNOXKEHHIO CBeTOTeHell Ha NepelaBae-

Moi kaptuHke, Ha Moszauke nojyuuTcst «3JeKTpHUecKass Kap-

THHKa». DJEKTPOHHGLIH Jyy, npoberas no 3TOH KapTHHKe, 6ynder

CTPEMHTbCS BHOBb YPABHATH MOTEHUMANbl BCEeX KOHIEHCATODOB.

B cunbHO ocsemieHHBIX MecTax AJS 3TOro norpefyercs MHOro
3JIEKTPOHOB, TOK Jyua OyIeT GOJLIIMM H 3TO BH30BeT G0JbLIOH
TOK BO BHeluHeH Henu. B TeMHBIX Mecrax 3JeKTpoHOB nmorpefyer-
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Cs MaJo ¥ TOK BO BHelIHed lenu 6yAeT Man. Ecjau BKIIOYUTH BO
BHEUIHIOIO lleNlb CONPOTHBJCIHE, TO NaJeHHe HANpsSKEHHS Ha HEM
B KaXAbli MOMEHT GyAeT NPOMOPLUHOHAJIBHO OCBELIEHHOCTH TOTO
MecTa KapTHHKH, Ha KOTOpDOe B 3TOT MOMeHT Hazaer Jyd. Iloka
Jyd o0eXHT BCIO NJIaCTHHY, Ha HeH OmATb o6pas3yercsi «3JeKTPH-
yeckass KapTuHka». [IpoGeras caeapylomuit pas, Jayy onsith ee
«COTpeT», KapTHHKA CHOBA BO3HHKHET U T. I., H Ha CONpPOTHBJE-
HHH Bce OYAYT BO3HHKATb JEKXTPHYECKHe CHUTHaJbl. Tak Kak 3jek-
TPOHHBIH Jyd He objafaer HHepluueHd, TO ero MOKHO 3aCTaBHTh
JBHTATbCs KaK YrogHO ObICTpO, TeM Gojiee UYTO NepeMelleHue
(xaK roBopAT, OTKJOHEHHU e) Jyua NPOU3BOLUTCS 3JIEKTPUYUE-
CKHM croco6oM, a 3JeKTpHueCKHe Npollecchl, Kak Brnl 3Haere,
MOFYT COBepIIAThCH HECOU3MEDHMO ObICTpee, UeM MeXaHHYECKHe.

Bbl 3aMeTHsIH, BepOATHO, YTO 5 BCe BpeMs FOBODHJ O HEIO-
EBHKHOM H306pakeHHH. Ho HHuero He H3MEHUTCH, €CJaH MBI
CIpOEKTHpYeM Ha MO3auKy, Kak Ha 3KpaH, IBHKYILYIOCS KHHO-
JIEHTY WJH HalmpaBUM Ha Hee, KAk Ha IJIaCTHHKY B ¢oTtoanna-
paTe, H306pakeHHe KaKOH-HHOyAb HaTypaslbHOH cieHb. B sToM
clyuae nocJae KaxAoro Kajipa, B TeYeHHE KOTODOro Jyd4 YDPaBHH-
BaeT NOTeHUHAJ MO3auKH, paCloOJIOKeHHe CBeTOoTeHell Ha Hel
Byaer MOCTEMeHHO MEHSTbCI U COOTBETCTBEHHO OyINeT MEHSIThCSH
u (opMa [OJyYaeMOro CHrHajsa. 3aBHCHMOCTb TOYHOCTH ifepe-
oayl OT 4YHuCJa CTPOK OCTAaeTCsl NpexHed U 3JeKTPOHHBIE Jyd
HYXHO JenaT Kak MOXHO Gosee ToHkMM. Ho eciu cyxartbh myy
TOJBKO NMYTeM YMeHbIIeHHs] OTBEpCTHS B JHUCKe, TO Ha MO3aHKy
nonaieT oueHb MaJO 3JIEKTPOHOB, TOK Jyua 6yaer MaJa a, Cie-
nosaTesbHO, OyXeT MaJa ¥ noJydaeMblff cursas. Ilostomy uepes
OTBEepCTHE B JHCKE MPONYCKAIOT AOCTATOUHO GOJbLIOE — KOJude-
CTBO 3JIEKTPOHOB, a4 MocJe JUCKa CTaBAT CHELHaJbHOe, ¢ 0K y-
CHDpYIOINee, yCTPOHCTBO, C MOMOIILIO KOTOPOTO CXKHMAIOT Mpo-
IIeIKHA Yepe3 AHCK MOTOK 3JEKTPDOHOB B JOCTATOYHO TOHKHUIL JIyd.

IMpu6op, KOTOpBII MBI PaCCMOTpEJIH, Ha3bIBaeTcd Me p e J a fo-
med 3JEKTPOHROAYUYeBOH TpyO6KoH (MKOHOCKO-
nowMm). [lo Buay oH npeacras/sgeT co60H CTEKJASHHBIH Wap ¢ NpH-
BapeHHOH K HeMY CDaBHHUTENbHO TOHKOH TpYyOKOM.

Hanps:keHue, 3acraBisioliee 3JEKTPOHBI HANpaBasTbCs K
MO3aHKe, MMONAETCs He HAa CHTHAJbHYIO NJACTHHY, a Ha rpaduro-
BBl CJIOH, MOKpBIBAIOLIHH BHYTPEHHOCTb MIApOBOH KOJGBIL.

S1 paccxkasan Bam, KoHedHo, JMlIb OCHOBHBIE NPHHIWMNBI pa-
60Thl UKOHOCKONA. B JeHCTBUTEJIPHOCTH B HeM NPOMCXOAAT GoJee
CJIOXKHBIE TPOLECCHI,

[lepefiieM X NpHEMHHKY.

[ToMeCTHM B UKOHOCKON BMECTO MO3aHKH [JIACTUHY, MOKpHI-
TYIO BEUIeCTBOM, CIOCOGHBIM CBETHTHCA MOX AEHCTBHEM 3JEKTPOH-
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HOTO Jy4ya, W 3aCTaBHM 3TOT Jyu Geratb Mo IJACTHHE B TOM XKeé
NOPSIAKE M C TAKOH ke CKOPOCTbIO, KaK U B MKOHOCKOME nepenat-
yuka. Ecnu yucao 371€KTPOHOB B Jyde MOCTOSIHHO, TO JIY4 OCTaBHT
Ha nJjacTHHe (Ha30BeM €€ 3K P a HOM) CEeTKY OJHHAKOBO CBETS-
uHuxcsa cTpok (pacTp). Uem Oosblile NPUIOKEHHOE K 3KPaHy
NOJIOXKUTENbHOR HANpSAXKEHHe, TeM fpue OYIYT CBETHTBHCS CTPOKH,
TaK KaK Jyd 6ydeT yAapsTb B NOKPHIBAIOUIHHE 3KpaH cJOH Belle-
cTBa ¢ GoJbliledl CHUIOM.

[Tomecrum oxkono KaToma CeTKy W NONafAUM Ha Hee OTpUlla-
TeJbHOEe cMmenlenue, Bul 3Haere, 4To B O6BIYHON TpeX3JeKTPORHOK
JaMIle — TPHOJE — aHOAHBIH TOK TEM MeHbIlue, ueM G6QJblile Ha-
npsKeHHe CMelleHHs Ha ceTke, B waluem cioyuae BMecTo aHOM-
HOro ToKa OymeT MEHATHCS MoNajalollee Ha 3KPaH KOJHUECTBO
3JIEKTPOHOB, T. €. OyIeT MEHATbCH TOK Jyia, H €ro 3aBHCHMOCTh
OT HaNpsSXeHHS Ha ceTKe OyAeT Takasd Ke, KaK H 3aBHCHMOCTb
AHOJAHOIO TOKa B TPHOJE OT CETOUHOrO HampsKeHHd. DTo 3HAUUT,
4TO, MEHSIS1 CMeIlleHHe Ha BBEIEHHOH HaMH ceTKe (49acTo Hasbi-
BaeMoli MOAYNATODPOM H obbuHOo HMemomel dopMy UH-
JUHADA), MBIl MOXKEM MEHSTb YHCJO NMONaRaioNIHX Ha 3KPAaH 3JeK-
TPOHOB H TEM CaMbiM MEHSITb APKOCTh CBEUEHHS TOJYyuYaeMbIX Ha
9TOM 3IKpaHe CTPOK.

[ToganuM Ha ceTKy npuuATHIH curHad. Ecian 6m Mu mopmanu
5TOT CHI'HAJl Ha CETKY TPHOXA, TO B AHOAHOH LENH MOJYYUJH Obl
TOK, MeHAIOUMHCA TaK Xe, KaK U CUTHAJ Ha ceTke. B HalleMm
cJIyuae MPOMOPUHOHANLHO TPUAOXKEHHOMY CHI'Haly, OymeT Me-
HSITHCS TOK JIyua, a, CJAef0BaTeNbHO, U IDKOCTb CBEYEHHS 3KpaHa.
DTo 3HAYUT, UTO CBEYEHHE DA3HBIX TOUEK 3KpaHa GymaeT MeHSIThb-
¢l B COOTBETCTBHH C H3MeHeHHeM NpHHATOro cHrHana. Ecau mu
CyMeeM DacCHOJIOXKHUTb 3TH TOUKHU [PaBUNBHO, T. €. CHHXDOHH3HU-
pyeM JABHXKeHHe Jyuell B HMKOHOCKONE H INpHeMHOfl «Jammes, TO
Ha 9KpaHe 3TOH JaMmbl NOJYyYuM TMepeaaBaeMoe H30bpaxkeHHe.
Takas «jaMnas» HasbiBaeTcsl KHHECKONOM HJAH TPHEMHOR
5JeKTPOHHOJAYyYeBOH TpyOKOH HJAH, HaAKOHEl, MpPOCTO
npueMHOH TpyO6KoOIH.

Jlns ymo6cTBa paccMaTpuBaHHA NPHHATOro H306pakeHHd
uygacTh TPYOKH, NPOTHBONOJOXKHAA KaTOLY, AejaeTcs MJOCKOH, Ha
Hee TOHKHM CJOEM HAHOCHTCH CBeTANIHHACA COCTaB ¥ paccMaTpH-
Bapue H306paXKEHHS IPOH3BORMUTCA C NPOTHBOMNOJONKHOH CTOpO-
uel, Ha mnpocBer (¢ur. 20). IlonoxurenpHoe HANPSAKEHHE MPH-
KNalblBaeTcss He K 3KpaHy, 4TO ObL10 6Bl TPYZHO BHIIOJHUTD,
a K rpaduToBOMY CJIOIO, HAHECEHHOMY Ha GOKOBble CTEHKH KOJIGHL

Tak coBpeMeHHasl TeXHHKAa pellaeT 3a1auy pasJjloXKeHHS H30-
GpaxeHusl Ha 6oJblloe YUCAO CTPOK H 3aJayy ofpaTHOro ero
CYMMHDOBaHHH. ‘
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Bam yxe sicHO, uTO ABH-
*KeHHe Jyyell B UKOHOCKOMNeE
U KHHECKONe NOJIKHO ObIThb
COTJIACOBAHO C BLICOKOH
CTeNneHblo TOuHOcTH. B mpo-
THBHOM CJlyyae TeMHble ¢

Zai

CBeTJble TOYKH H300paxke- Ceempuyden
HUY OKAXXKYTCH He HA CBOHX cnod
MecTax H IMpHHATOE H30- ®ur. 20. Tlpremuan Tpy6ka.

6paxeHHe GYLeT HEMoXoxe

Ha nepexaBaeMoe (2caM oHO BooOume OyneT Ha uTo-HHOYAB
noxoxe). «/loMallHuMU» CpPENCTBAMH TakOH TOYHOCTH COB-
flafleHust pa3BepTOK MMM, KaK TOBOPHT, — TOYHOCTH CUHXDOHH32-
UMK NOCTHTHYTb HeJb3si, H M03TOMY yrpaBJeHHe IBHIKEHHeM
nyya B npHeMHoll TpyOKe nopydeso caMoMmy mnepeaaruuky. s
3TOH 1leJIH BMeCTe C CHTHAJIOM KapTHHKH MOCBITAIOTCST CHeilHatb-
Hble CHTHaJIbl, TOYHO YyKa3blBAaOllHe MOMEHTHl Hayasla Kaxkno#
CTPOKH U KaXIoro Kaapa. DTH CHHXPOHH3YDYIOLLHe CHTHAJbI Pes3-
KO OTJIHHAIOTCH OT CHTHAJNOB H3ofpaxcenus. [loapobuee 06 3ToM
A PAaCCKa)ky No3XKe,

BECEALA YETBEPTA4

KAK ®OKYCUPYETCS U OTKJOHSIETCS SJEKTPOHHbBIA
Jy4

[TocmoTpuM, KakuMH cnocof6aMu Mbl MoOXxeM CGHOKYCHPOBAaTh
3JIeKTPOHHBIH Jlyy M KaK MOJXKHO 3aCTaBHTb ero ABUTaTbCci MO MO-
3aHKe WJH 3KpaHy.

Bel 3HaeTe, 4TO MaJleHbKUH 3JCKTPHUECKHH 3apsif, NOMeLeH-
HbIH MeXZIy NAacTHHAMH 3apsi)KeHHOTO KOHAeHCaTopa, ABHraeTcs
10 HanpaB/JeHMI0 K MJACTHHE, HMelomed NPOTHBONOJOMKHbIHN
3HaK, T. e. NOJOXHUTEeNbHHH 3apam NBUTaeTcs XK OTPHIlATEJbHO
3apsoKeHHOH nJaacrtuHe, d Hao6opoT. CHJbl, 3aCTaBASIOLIHE 32Dl
ABUraThCsl, HA3BIBAIOTCS 3JEKTPOCTATHUYECKHUMH CHJaA-
MH, a NpOCTPAHCTBO MEXAY MJACTHHAMH, THe 3TH CHJBl JEHCT-
BYIOT, Ha3bIBAETCA 3JEKTPOCTAaTHUECKUM noaem YeM
foJsblle 3apsh Ha MJACTHHAX, YeM CHJbHEe MoJe, TeM O6bicTpee
AsuraeTcs nonasWHHE TyAa 3apsald. HanoMmHuM, uro nyTd, no Ko-
TODHIM ABHTaJHCh 6bl MOMeIleHHble B Pa3Hble TOUKH MOJA 3JeK-
TpUUYECKHEe 3apsAbl, Ha3bIBAIOTCA CHJOBBIMH JHHHAMHA
3JIEKTPOCTAaTHUECKOTO NoJjas, BcenomMHuTe eme, 9To  MaNeHbKHHA
MAarHUTHK, NOMEINEHHBIH MeXIy ToMIocaMd Marhudta (MM SJeK-
TPOMAarHuTa), ABHIraeTCd B CO3JLaBA€MOM 5THM MarHuToM (HJH
3JIeKTPOMaTHHUTOM) MOJIe N0 ero cujoshiM JHHHAM. Ecan ke
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BHECTH B MAaTHHTHOe I[I0jie NPOBOJHHMK, MO KOTOPOMY MNPOXOIHT
TOK, TO 5TOT NPOBOLHHK TaKKe OYyJeT NepeMeulaThCs, HO YyxKe He
BIOJIb CHJIOBBIX JIMHHH NOJA, a NEepHnesguKyasapHo K HUM. Kpome
TOTO, MPOBOAHHK C TOKOM OYAeT MNepeMeulaTbcsl MepneHIuKy:
JISPHO TOMY HalpaBJIEHHIO, B KOTOPOM [POXOXHT TOK.

Kaxabli 3JeKTPOH — 3TO SJSKTDHUYECKUHl 3apsigy U HA HEro
ROJKHO JeHCTBOBATb 3JEKTpOCcTaThdecKoe mnose. Kaxkablii nBu-
KYIHACA 3JEKTPOH — 3TO MaJIeHbKHH# TOK H He HMEET HHKaKoro
3HAUEHHS, TTPOXOMUT JIH 3TOT «TOK» B MPOBOAHUKE WJIH B BaKyy-
Me, KaK 3TO HMeeT MeCTo B JamIaX MJH Hamux Tpybkax. A ecin
JBHKYIIHHCSA 3J€KTPOH — 3TO TOK, TO Ha HEero JOJXKHO HeHCTBO-
BaTh MAarHUTHOE roJie. DTO NoJie 3aCTAaBUT 3JIEKTPOH OTKJIOHHTHCS
OT CBOEFO MNYTH [epHeHAHKYJSIPHO NOMI0 H NepHeHIUKYJSpHO
TOMY HalpaBJeHHIo, B KOTOPOM 3TOT 3JEKTPOH ABHraeTcsl. JTH
JBa fIBJIEHUs, T. €. BJIUSHHE HAa 3JEKTPOH 3JIEKTPOCTATHUECKOrD
U 5JIeKTPOMArCHHTHOrO NOJIEH, U UCIOJB3YIOTCA AN (POKYCUPOBKU
U IJIs1 OTKJIOHEHHS Jyda B NPUeMHOH U mepefatollell Tpy6Kax.
B cooTBeTcTBHU € 3THM CYMIECTBYIOT 3JeKTPOCTATHYECKUH H 3JeK-
TPOMarHUTHHE crnocobbl (OKYCHPOBKM M 3JIEKTPOCTATHYECKHH H
3JIEKPOMATHUTHBIH CNOCOObl OTKJIOHEHHS JIyua,

B npuemuoit Tpy6ke nepBoe GOKycupyloulee nefcTBHE OKa3bl-
BaeT MOAYJATOP, TAK KAK 3JEKTPOHBI, NMOMNafas B OTPHLATesbHO
3apSAXKEeHHBH HWIHHAD, OTTAJKUBAIOTCA OT €ro CTeHOK H CXKHMa-
10TCA K oceBoi JUHHMH. [locne MOAyJasiTOpa CTaBAT ONUH HJH He-
CKOJIBKO AOIOJIHUTENbHBIX 3JIEKTPOLOB, HA KOTOPBIE MOAAETCs MO-
CTOSIHHOE HalpsixeHHe. DJIEKTPOCTATHYECKOe ToJie, CO3LaBaeMoe
STUMH 3JIeKTPOLAMH, [efCTByeT Ha 3JeKTPOHHBIH Jyd TaK K,
KaK ONTHYeCKas JIMH3a Ha NyYOK CBeTa, T. €. cobupaer ero B ox-
Hy TOuKy. [loxGHpass BeJHUHHY HanmpsDKeHHS Ha (OKYCHPYHIONIHX
3JIEKTPOAAX, MOXHO AOGUTBCA TOrD, YTOOB 3TA TOUKAa Oblja HA
NOBEPXHOCTH 3KpaHa. B HKOHOCKoNe ajeKTpocTaTHueckas (GoOKy-
CHPOBKa [MpuMensieTcs pefko, rak Kak 3TOT CNoco6 CHAbNO
YCTOXKHART KOHCTPYKUHIO TPYOKHU.

Ilpu ssekTpoMarHuTHOM crnocobe (OKYCHPOBKH CHAapyXKH Ha
ropjo TpyOkH HaleBaeTcsl KaTyllka WHIYKTHBHOCTH. Ilponyckae-
MBIH 4epe3 3Ty KaryuKy NOCTOSAHHBIH TOK CO3JaeT BHYTPH ropJa
" Tpy6KH IOCTOSHHOE 3JEKTPOMATHUTHOE MoJie, KOTOPoe HelcTBYyer
Ha Jyd TaKXe Nogo6HO JMH3e, T. €. coBupaeT ero B TOUuKy. Pac-
CTOsIHHE 3TOH TOYKH OT MeCTa, [Ae CO3[aHO 3JeKTpPOMarHHTHOE
NoJie 3aBHCHUT OT BEJHUMHBI TOKAa B KaTyllke. MeHsas TOK, MOXHO
COBMECTHTb 3Ty TOUKY C IOBEDXHOCTbIO 5KpaHa NpHeMHOU TPYGKU
HJIH MO3aHKH HKOHOCKomna, DJEeKTPOMaTHHTHBIA crnocof ¢hoKycH-
pOBKH [JeHCTBUTEJNbHO Ipolle, TAK KaK IPH HeM He Tpebyercs
BBOJMTb BHYTDb TPYOKH HHKAaXHX CIEUHaJbHBIX YCTPOHCTB, M
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NpUMeHsIeTCst  [03TOMY  OH
3HAYUTENbHO Yallle.

[TepeiineM k crnocobam oT-
KJIOHEHHs 3JeKTPOHHOro Jydya
B 3J€KTPOHHO-JTYUYeBBIX TpPYO-
kax. Ha sToM Bompoce Hawm
NpUAeTcss OCTaHOBUTbCA IMO-
ApobHee.

Yenoumes, uro Jayy Gy-

Jer JBHUrathCs 1O CTPOKe
¢a1eBa HANpPaBO H N0 Kajpy— — —
cBepxy BHU3. MoxHo ObLTO A
6Bl NpPHHATH y JIOG0H ApyroH
NOpSiAOK, HO Takoe ABHxKeHHe  Pur. 21. Jlyy OTKIOHHTCA OT CBOEro
Boanee NpUBBIYHO, TaK Kax [I€PBOHAYaJbHOI O HallpaBJEHHA.
OHO COBMajaer ¢ JABHXe-
HHeM rjas npd uytendu. Boo6uie roeops, 6e3passuyHo, Kak
OyneT ABUraTbcs JyY B nepejaiolled TpyGKe BROMb CTPOKH C
NOCTOSTHHOH CKODOCTbIO WJIM CHayajga OBICTPO, 3aTeM MelJeHHee
WM elle KakK-Hubyab HHaye — JIUIIL Obl JIyY B NpUEeMHOH Tpy6Ke
B TOYHOCTH NOBTOPAN ero AsMxeHue. Ho corsacoBaHue JaBU-
KeHHs JiyueH Mpolle OCYIIeCTBUTb B TOM CJydae, KOTAA OHO
GyneT paBHOMEDHBIM, GyJeT NMPOHCXOAHTL C IHOCTOSTHHOH CKO-
poCThIO.

BospmeM njsi onpepesexHoctd npueMHywo Tpy6ky. Ecau Ha
Jyy He HeHCTBYIOT HHKaKHe OTKJOHSIOIIHE CUJIBL, TO €ro cjel oKa-
XKeTcd B IeHTpe 3KpaHa H Oyaer zenoasuxeH. [lomectuM Ha nyTH
Jyvya BHYTPH TopJa TpyOKH NJacTUHBI MJOCKOTO KOHIEeHCaTopa U
ropagMM Ha HuX Hanpsskenue (dur. 21). IlonaB B nose srtoro
KOHJeHCATOpa, 3JEKTPOHHBIH Jyu Gymer NPHTATHBATHCA K I10JIO-
KHTEJIbHO 3apSIKEHHON NJIacTUHe M OTTAJKHBATBCA OT OTpPHIA-
PeJIbHO 3aDAXKEHHOH M, NPOJOJKas CBOH NMyTb BIepen K 3KpaHy,
OTKJOHHTCH OT CBOEro MepBOHAYAJbHOTO HAMpPAaBJAEHHS H NONager
Ha 3KpaH Bbille meHTpa. Hem Oogblie OymeT HanpskKeHHe Ha
IJ1acTUHAX KOHAEHCATOpa, TeM JaJblle «TOYKA NOMaXaHHA» YHAET
OT [eHTPa, ¥ MOXKHO NoXoGpaTh BeJIHUHHY HANPSIKEHHs TaK, 4TO-
6bl 3Ta TOYKa OKa3aslach Ha BepXHEeH CTOPOHE BIHCAHHOTO B 3KpaH
NPSMOYTOJNBHUKA.

OcTaBHM Jy4 B TAKOM MOJOMKEHHH H BBELEM BHYTPb ropja
TPYOKH BTODYIO 1Tapy MJIacTHH, PACMOJIOXHUB HX TePNeHAUKYJIADHO
nepeoil. [logaB HanpsKeHHe Ha 3TY APy NJAACTHH, MOXHO ONATH
nono6parb ero BEJHUHHY TaK, YTOOB! Jyd NepeMecTHJICS B JeBbli
BepxHuil yroa. TakuM 06pa3oM, Mbl NPHUBENH JYY B HCXOIHYIO
TOYKY, C KOTODOH OH MOMKeT HauaTb CBOe ABHKeHHe ((ur. 22).
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Hasorem mnnactusb,
OTKJIOHMBILIME JIYd BBEDX,
KaXlpOBBMHU oT-
KJOHS I UMY I1J a-
CTUHAaMH, W IJaCTH-
Hbl, OTKJOHMBIIHE JyY
BJIEBO, — CTPOYHBIMH
OTKJOHSIWUHUMHU
nntactuHamMmu. Hay-
HEM DaBHOMEPHO YMeHb-
IIaTh HampsiKeHHe HA
@ur. 22. Mul BhBen Jy4 B HCXOHYIO TOYKY. CTPOUHBIX OTKIOHSIONIHX

IJTACTHHAX, OCTABJsAS Ha-
npsiXeHue Ha KaJaPOBbIX NJACTHHAX NMOZTOSTHHBIM. Jlyd mpu 3ToM
HauHeT TaK Ke DABHOMEDHO JBHTATbCH K BEPTHKAJNbHOH OCH K-
paHa M OKaxkeTcs Ha Hel, KakK TOJBKO HampsiKeHHe Ha CTPOYHBIX
IJaCTHHAX CTaHeT paBHO Hym0. DByfeMm cHosBa yBenuuuBaTbh Ha-
npsiKeHWe, HO NOMEHsB Ha MJAacTHHAX elo 3HaK. Jlyu mofmer ot
LEeHTPaJbHOH JIMHHH B APYTYIO CTOPOHY, H KOTHAa HalpsXeHHe Ha
MJIaCTHHAX CTaHeT no abCOJIOTHOH BeJHYHHE PAaBHO HaYaJbHOMY
Hanpsi:XKeHHI0, Jy4Y HOCTHTHET NPOTHUBOMNOJIOXKHOH CTOPOHB!I Mps-
MOYTOJbHHKA 3KpaHa. B 3TOT MOMEHT pesKo, CKaukoM, BepHeM
HanpfXXeHHe Ha CTPOUHHIX IIIaCTHHaX K MHCXONHOMY 3Haue-
HHIO H OJHOBpPEMEeHHO
YMeHbIIHM HanpsiKeHue

Hoxodvar movna*

£ Sy GBUERETCR ¥ (PECLAE IHICHT

BIX C X
Ha KaJpOBbIX NJACTHHA Vepsan \i/mpm
POBHO HAaCTOJIbKO, YTOOHI capora |\ empona
Jyy ONYCTHJCS BHH3 Ha \
IUHPUHY OXHOH <CTPOKH t

(dur. 23). Torna HoBas Ay
UCXONHAS TO3ULHA Jyva |Jsveaem-
B JIEBOM  NOJIOXKEHHH %Z”%Z_
OKaXeTcsi TOJ NepBOH (s & dpyeyw
nosuuued. Hosropum  |¢7aP0y i
X0l H3MEHEeHHsI CTpOY- =
|
I I

HOTrO HalpsiKEHUs elre H
|

ellle pa3, KaxAabli pas |
MeHbIIast Kaaposoe e
y ApOBO HanpRNcents #a KaGpo8SIE RI2GCTIU~

HanpsoKenue 0PH  BO3- | war
BpaLleHUH ayda K
J€BOMY Kpalo, H Tak
IO Tex nop, mnoka Jyq |

HE ~COBNAaAeT ¢ HHXEK-  qgur 93 Hanpsamenne Ha  OTKJIOHAIOUIMX
HeH KPOMKOU 3Kpa- IIJacTHHAX.
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Hanpaxcenue ra xalpoesiz
OIKSIOHRIVUUZ 1/1QCMUNAT

dur. 24. TIocMOTPHTE Ha ITOT PHCYHOK.

Ha, TOKPBIB BeCcb 3KpPaH <CeTKOH CTPOK. OITHM 3aKOHUHTCH
nepsblf Kaip.

BepHeM Tenepp cKAaYKOM KaApoBoe HaNpPSXKEHHE K HavaJb-
HOMY 3HAQUeHHIO ¥ [OBTODUM BEChb Ipolliecc cHauaja. UTo xXe mo-
ayqaerca? OkasblBaeTci—NOCMOTPUTE HA DHCYHOK (¢dur. 24),—
YTO Ha CTPOUHBIE MJIACTHHDI HYXKHO 10JaBaTh HalpsKeHHe B BHAeE
OUABl ¢ HAKJOHEHHBIMH TVIaZKHMH «3yObfAMH», a Ha KaJpOBble—
B BHAE IIHABl C HAKJOHHBIMH CTyNeHUaTBIMH «3yObsaMu», Hucio
Takux 3y6beB B KaJApoBO# nume 3a | cex. AOMKHO OBIThH PaBHO
qHuCcJy KalApoB, a YHUCJIO 3yObeB CTpquoﬁ NUJBl JOJXKHO OBITH BO
CTOJILKO pa3s GoJbllle, yeM KaApPOBOH, Ha CKOJBKO CTPOK paadﬂ-
BaeTcsd wm306paXKeHue.

Brinze Mbl yXKe MoJyuyanu HEYTO M0A06HOe, KOTAA «IBUTaJH»
JaMIy, ® TaM Y:Ke 3aMeHHIH CKAyKooOpasHoe [JBHXKEHHe T
Kaapy miaaBHbIM. C TaKHM Ke OCHOBAHHEM MBI MOXKeM 3aMeHHTb
CKaukoofGpasHoe H3MeHeHHe HanpsKeHus Ha KagpoBbIX NJacTH-
Hax nuaBHBIM (dur. 25), Tak KaK MOJyuHTh IJIaBHO MeHSIOlIee-
C HampsixKeHHe MOXHO 60Jiee NMPOCTHIMH CPEACTBAMH.

Wtag, Mbl HallIg, YTO [pPH 3JEKTPOCTATHUECKOM crnocobe OT-
KJIOHEHHS 3JeKTPOHHOrO Jyua, BHYTpb ropja TpyOku nccae ¢o-
KYyCHPYIOLIEro ycTpPOHCTBa, HYXKHO MOMECTHTb HBE€ Haphl MJAOCKO-
napannejbHbix miaacTHR. Ha ofry #u3 3TuxX nap niacTuH Heo6xo-
AUMO [OfaBaTh IepeMeHHOe HanpsKeHue NUI000pa3sHON (OpMbl
€ Yac1oToi#l, pPaBHOH NPUHATOMY YHCAY KaJpOB, U Ha APYrymwo—
TaKoe XKe HalpsKeHHe, HO C 4acTOToH, PaBHOH UHCIYy Kazpos,
YMHOXKEHHOMY Ha YHCJIO CTPOK B KaxkKIoM Kajpe. OTKJIORAIHE
NJAAaCTHHE MOXHO MOMECTHTh M BHe TPYyOKH, HO B 3TOM cJjaydae
norpe6yercs MHOro GoJiblllee HaNpsiKeHue, TaK KaK cHaa, AeHcT-
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dur. 25, HanpsaxeHnne Ha CrKJIOHAIOIHX MJACTHHAX.

BYIOIIAsl HA 3JeKTPOHHBIH Jyy, o6paTHO NPONOPLUHOHAJBHA pac-
CTOSIHHIO MEXIY MJacTHHAMH,

[TocMOTpHM, KaK MOXHO BOCINOJb30BAaThbCSl BJHMSIHHEM HA Jyd
3JIeKTpOMarsuTHoro noJss. IToMecTHM cHapyKH Ha ropJae Tpy6GKd
KATYIUKH HHAYKTHBHOCTH TaK, YToObl NPH NPONYCKaHHH Yepe3 HHUX
3JIEKTPHYECKOTO TOKa BO3HHKAJO 3JEKTPOMATHUTHOE MO0Jje, CHJO-
" BBIE JIHHHH KOTOpOro HampasJgedbi K HaM (¢ur. 26). IToxa Toka
HeT U, CJIeJOBATEJbHO, HET HHKAKOTO M0Js, JyY NoNagaer B L{eHTp
3KpaHa. [IponycTuM uepe3 KaTyLIKH HEKOTODbI NMOCTOSHHBIA TOK.
[Tonas B co3maBaeMoe 3THM TOKOM 3JIEKTPOMAarHHTHOe TOJE,
3JIEKTPOHHBIH JIy4, NPOLOJKAS ABHTaThbCS 110 HANPABJICHHIO K 3K-
DaHy, OTKJIOHHUTCS BBeDPX (BCIOMHHTE NDPaBHJIO TPEX MNaJbleB Jie-
BOH DYKH: MOJEe—TODH30HTAJA5HO K HAM, TOK—TOPH30HTAJAbHO [0
ocH TpyOKH, JABHKE€HHe—BepTHKAJbHO BBeDX; He 3abynbTe, 4TO
HalpaBJeHHe TOKa H HaNpaBjeHHe [IOTOKa 3JEKTPOHOB I1POTHBO-
TOJIOXKHBI) H TNONAaJeT Ha 3KpaH BBIIE IeHTpa. YBeJHuUHBas TOK
yepes KaTYIIKY, Mbl MOXeM JOBECTH «TOUKY ONAafaHHS» Lo BEpX-
Hell KPDOMKH 3KpaHa, a B3fB elle OJHY HHIYKTHBHOCTb, Pacloyo-
KEHHYJO MepNeHIHKYAPHO [epBOl, NepeMeCTHTh 3Ty TOUKY B Je-
Beiff yroJ. OTKJOHeHHe Jyya OT NEpBOHAYAJbHOIO HaNpaBJeHHH
Gyder TeMm 0o0Jblle, uyeM CHJbHEe
3JIeKTPOMarHUTHOE ToJe, a CHJa Mo-
JIT TpOINOpIHOHAJbHA I[POXOoAfLLe-
My yepe3 KaTyIIKH ToKy. OcTantHoe
BaM moJikHO GBITH MOHATHO H3 TIpe-
IBLAYILEro, T. €. IPH 3JIEKTPOMAarHHT-
HOM CI10C05e OTKJIOHEHHA 3JICKTPOH-
HOTO Jyya HYXHO HMeTb JBe
B3aHMHO [epIeHAHKY/JISIpHO pacIo-
dur. 26. TMomectnm cHapywu JIOMKEHHbIE HHIYKTHBHOCTH. Uepes

KaTyllKH HHAYKTWBHOCTH. OJHY H3 HHX HeoO6XOJHMO Ipony-
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CKATh TOK MUI006pasHol GopMbl
C 9aCTOTOH, PaBHOH MPHHATOMY
YHCJY KAAPOB H Uepes APYrylo—
TOK TakoH ke (OpPMEHI, HO C Ya-
CTOTOH, pPaBHOH YHCAY Kaapos,
YMHOXKEHHOMY Ha YHCJO CTPOK

®ur. 27. KaTywlkn HHIYKTHBHOCTH

B Ka)>XJA0M Kalpc. HMEIOT BHI TIpSIMOYroJbHUKa, 060-
KaTymuxy  HHAYKTHBHOCTH-—  THYTOFO IIO f#aMeTpy ropaa TpyOKH.

HA30BeM UX OTKJOHSAIOMHUMY Ka-

TYIUKAMH —— [IOMEIIaI0TCs BHe Hadpogesre wamyura

TpyGKH, Ha ee TOpJe OKOJo pac-
TpyGa, ¥ HMeloT OOBIUHO BHI
NPSIMOYTOJLEHKA, 0GOTHYTOTO 10
nuamerpy ropiaa (dur, 27). Ta-
KHX KaTyweK JJg [oJaydeHus
CHMMETPHUAOro mnoJs 6epyT 1o
JBE M DpacnoJjaraloT Ha ropJje
TpyOGKH OAHA HpPOTHB APYyro
(dbur. 28).

DJeKTPOMArHHTHOE OTKJIOHE-

HUE, KaK H 3JICKTPOMATHUTHAA @ur. 28. Tak pacnonarawTcs
(DOKYCHPOBKA, NMDUMEHSIETCS MHO-  OTK/OHSIOWME KaTyWKH Ha ropie
ro yalle, TaKk Kak [pH TaKoM TPyGKH.

cnocobe JJA  yNpaBJieHHSI JIBH-
XKEHHEM JIyua He HYXKHO BBOLHTb BHYTPb TpyOKH HHKaKHX A0OMNOJ-
HUTEJNBbHBIX YCTPOUCTB.

BECENA MSATAS
KAK NIOJIYYAETCS NIMWJAOOBPA3HOE HAIPSXKEHUE

Htak, ans paspepTbiBaHHS HM306pakeHHs B [epeflaTiHKe H
I oOpaTHOTO CYMMHDOBaHHS B I[IPHEMHOM YCTPOHCTBE HYXKHO
MMETb NHI000pasHoe HaNpsiKEeHHe HJIH NUI006pasHbIi TOK.

Haunem c¢ nusoo6pa3HoOro HanpsikeHHS.

CofepeM Takyl CXeMy: B aHOLHYIO UeNb TPHOAA C MaJbIM
BHYTDEHHHM  CONPOTHBJIEHHEM BKJIOUYHM O00JiblIOe CONpPOTHBJE-
Hie R M WyHTHpyeM ero Ha 3eMmuio eMikocThlo C (dur. 29).
JlaMny noJHOCTbIO 3ampem OOJBLIHM OTPHIATEIbHBIM CMelle-
HueM. Tax Kax JiaMna [0 YCJIOBHIO 3alepTa H TOKa yepe3 Hee
HEeT, TO KOHJeHCATOp HAYHET MOCTENEHHO 3apPsSXaThCs Yepes3 aHOA-
HOE CONpOTHBJEHHe OT HCTOYHHKa aHOAHOro muTanus. Hanps-
KeHHe Ha KOHjeHcaTope OyAeT MOCTENEHHO HApacTaTh, CHadanla
MOYTH JHHEHHO M 3aTeM, [0 Mepe HAKOMJIEHHA KOHLEeHCaTopOM
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dur. 29. CobGepem Takywo
cxeMy.

+

i

¢ur. 30. ITocMoTprTe Ha GOPMY MOJAYUYEHHO-
ro Ha KoHieHcaTope HampsiKewus.

3apsjaa, Bce MelJieHHee W MeaseHHee. He goxupasce 3amenJe-
HUA mpolecca 3apsaaa, ObICTPO OTKPOeM JiaMiy, CAejaB CMelleHHe
Ha ee ceTKe paBHbIM HyJI0. Tak Kak BHYTPEHHee COIPOTUBJICHHE
JaMibl MaJio, TO KaK TOJbKO JiaMila OTKPOEeTCsd, KOHAEHCATOp
HaYHEeT pa3psiKaTbCsl 4Yepe3 Hee BO CTOJNBKO Da3 OhICTpee, ueMm
3apsKaJjcs, BO CKOJIBKO BHYTDEHHEe CONDOTHBJEHHE JIaMIIBl
MeHbllle BKJIOYEHHOTO B aHOAHYIO Lenb conpoTuBjeHus R. B pe-
3yJbTaTE 3TOrC pa3psAja HaNpsKEHHe Ha KOHJeHCAaTOpe pe3Ko
ynager. CHOBa 3aKpoeM JiaMNy M AOXKAABHIMCh, KOTAa Hamps-
XEeHHe Ha KOHAEHCATOpe MAOCTHTHeT TAaKOTo IKe 3HaueHHs, Kak H
B TNepBbIi pa3, ONATb CHUMEM CMellleHHe W TaK elle H elle pas.
[TocMorpute Ha (opMy NOJYYEHHOTO Ha KOHJAEHCATOpE Hamps-
xeHus (¢ur. 30). OrHo oueHb moxoxe Ha TO NuI00Gpa3Hoe Ha-
npsiKeHHe, KaKoe HaM HyxxHo. [IpaBaa, B HeM HMeIOTCS ABa OT-
JIUUUS [ePBOE —— HYXKHOE HAaM HalpsKeHde MeHSeTcs OT HyJe-
BOI'O 3HAUEHUS CHUMMETPHYHO B 00e CTODOHBI, a MOJIy4eHHOe Ha-
NpsizKeHHe MeHSeTCA TOJNbKO B OAHY CTODOHY. DTO 03HAYaeT, 4TO
B MOJIYYEHHOM HANPSKEHHH HMEeTCH HEeKOToDas IMOCTOSiHHAf CO-
CTaBJIAIOMIASl, OT KOTOPOH JIETKO MOMKO H36aBUTBCH, MPONYCTUB
3TO HANpsiXKeHHe yepe3 KOHAeHcATOP. BTopoe oT/iMuHe 3aKIIO-
yaeTcd B TOM, YTO OT OJHOTO KpaHHero 3HaueHUsd A0 APYroro
Halps)KeHHe MEHAeTCH He CKAaYKoM, a B TeueHHe HeKOTOpOro Bpe-
MeHH (Ha30BeM 3TO BpeMs BpeMeHneM o6paTHOTO xoxa
Jyua, TakK Kak 3a 3TO BpeMs Jiy4 BO3BpalLlaeTcs K CBOEMY HCXOLHO-
My TNOJIOXKEHHUIO, B OTIHYHE OT BpeMeHH MPSAMOro X043, B TEYeHHe
KOTOPOTO Jiyd TpouYepuuBaeT CTPOKY HJIHM Kaap). C 3THM HAM IpH-
JAeTC MHDUTbCA M CeHuac M BO BCeX cayuasx B Gyayiiem, U nosxe s
pacckaxy BaM, Kak ycTpaHSIIOTCA HeNpHSTHLIE fBJEHHS, BbI3hI-
BaeMbleé HE MTHOBEHHbIM BO3BpAlleHHEM Jyya K Hauajy CTPOKH
Had Kaipa. Ham npuaercs ToJbKO Bceria 3aB6OTHTBCS O TOM,
yToGbl BpeMst 00paTHOro xoAa He O6bijIo GOsblIie HEKOTOPOro
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ompeneJieHHOro 3tauenus. Kpome roro, ono
nepeBepHyTo No ¢ase, HO 3TO, KaK JeErko
IOHATb, He HMeeT HHKAKoI'o 3HauyeHHs.
UTo6bl «3y6bsi» MHJB He 3aKPYTJSJIHChH
pe3yJbTaTe yMeHbLIEHHst CKOPOCTH 3apsi- ' ”mg
Ia KOHIEHCATOpa, HEODXOJHMO MaKCHMaJb-
HOe HanpsiKeHHe Ha KOHJEHcaTope Mdenalor
paBubiM He Goablie 209% oT HanpsXKeHHs
HCTOUHHKA THUTaHHS, il 7%
Hrak, MBI MOXeM NOJyYHTh NMUJIOOGpas- 4 - 31, Bomasiur
HOe HanpsiKeHHe, €CJH CyMeeM 3aNepeTb s1a  cxema  upespbi-
JaMny ¥ NepHOAMUYECKH Ha KODOTKOE BpeMs YaiiHo npocTo.
oTKphiBaTh ee, Cpelnu LeJoro psiia CxeM,
CINOCOGHBIX pelidTh IIOROOHYIO 3ajauy, HauboJbllee pHMeHeHHe
NnoJy4uJa cxema, H3BeCTHasl IOX HasBaHHEM OJOKHHT-TEHe-
paTtopa. Bersiant ara cxema upesBblyafino npocro (¢ur. 31).
Bol 3Haere, kak pafoTaeT OGBIMHBIA TeHepaTOp CHHYCOHIAJb-
HBIX KoJsebaHHA? $1 HecKosbKO HamoMmHIO 06 3ToM. BosbMmem npo-
CTYIO CXeMy leHepaTopa € KOHTYpOM B lenH aHoza. Bam uspect-
HO, YTO B JIIOGO# Lieny, cocTosilied U3 HHAYKTHBHOCTH U €MKOCTH,
BCerAa BO3HHKAIOT TaK HasbliBaeMble cOGCTB e HHE € KoJebHa-
HHSI, €CJIM B 3TOT KOHTYp IIONajzaeT Kakoe-TO KOJHYECTBO 3Hep-
THH. BRIIOUMM HCTOUHMK NHTaHHsA. B aHOXHON Iend MmosiBUTCS TOK.
ITOT TOK BHECET B KOHTYDP HEKOTOpPOEe KOJIHYECTBO 3JIEKTPHUECKOH
SHePrHH H B KOHType nosBsarcs coOcTBeHHBle Kose6Ganus. ITycTo
yepe3 0OMOTKY CBsi3H, BKJIOUEHHYIO B ILlellb CEeTKH, 3TH KoJseba-
HHSI 3apsiAsiT KOHAEHCATOp B LENH CeTKH, TaK YTO Ha ero cerou-
HOM KOHIle OKaxkeTCsi MHHYC M JaMmna Oyzet 3anepta. KoneGanus,
BO3HHKILHE B KOHTYpe, MOTJIH Obl NOCJie OTKJIOUeHHUs! JIaMIlbl I1po-
JOJIKATBCA CKOJIb YTOLHO AOJIFO, €CJu JaMIly BCe BpEMs Hep:KaThb
B 3anepToM coctosiiud. Ho, kak u3BecTHo, B JJI060M KOHTYpe KpoMe
MHIYKTHBHOCTH B €eMKOCTH BCEr/a €CTh ellle H HEKOTOPOE COMPOTHB-
JIeHHe W BCJEeICTBHE IOTepPb 3HEePrMH Ha 3TOM CONPOTHBJEHHH aM-
IVIMTYAA BO3HUKIINX KoseGaHufi GyneT MOCTENeHHO yMeHLLIAThCs.
$1 ckasau, yTo BO3HHKIIMe Kojie6aHus sanepsad Jgamny. Ho Bbi-
3BaHHBIA HMH 3apsf Ha CeTOYHOM KOHAeHcaTope OYHET NOCTeleH-
HO cTeKaTb yepe3d ILIYHTHDYIOLlee COMpPOTHBJIEHHe H JaMmla yepe3
HEeKOTOpOe BpEMsi MOXKeT OMfATb OTKpbIThbcA. [TolBeCbTe Ha HUTKe
Kakof-HUOYyAb mpeiMeT, HY, HaupHMep, BOT 3TOT KapKac OT Ka-
TYUIKH, H KayHuTe ero. [lepen Bamyu MexamuueckHil pOACTBEHHHK
Haulero KoJefaTelbHOro KOHTypa. Buaure, pasmax KoseBanud
CTAHOBUTCH BCe MeHblie i Menbiie. [ToxTosKHHTe HeMHOxkKo. Hy,
ellle, ellle, He ToponuTech. Bul 3aMeruan, uyro ecad Bel nonranaku-
BaeTe MasTHHK [0 ABHAEHHIO, pasMax koJjieOaHUl yBeJHUHBAETCS?
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Ecnn xe TOMYOK NPUXOAMTCS HaBeTpedy MBHIKCHMIO, MasiT:
HHK MOUTH ocTaHaBJupaercsl. HeTpynno npucnocoButbest moaTad-
KHBAaTb MasITHHK Tak, 4TOObl HACKOJBKO 32 OAHH NMEPHON aIJHTY-
lla ero KoJeGaHHH YMEHBUIWTCS, HACTOJBKO JKe YBEJHUHBATh €e
JerkuM TojqiukoM. ITopTankuBasi MasTHHK KaAbll NMepHOL MOX-
HO JOGHTBCS TAKOI'O COCTOSIHHS, NpPH KOTOPOM pasMmax KojeGaHnui
GyzeT OCTaBaTbCS MOCTOSIHHBIM M TNOJy4aTCst TAK Has3blBaeMbie
HeszaTyxalouHue KojgeBanHs.

Takas ke no cMblcay KapTHHa HMEET MeCTO H B [eHepaTope,
[1e HellpepbIBHbIE TOMYKH AdeT caMma JiaMna, Jlamna nodru Bce
BpeMSl 3alepTa, HO BeJHYMHA CBSI3M H €MKOCTb H CONPOTHBJE-
HHe B IleNH CeTKH NOAGHPAIOTCH TaK, UTO KaXKAbIH NepHoj JaM-
na He HaJOJrO OTKpBhIBAeTCH H nmponyckaer HeboJbllIoH TOK, BOC-
TIOJIHAIOIIME 3HEPTHIO, TMOTEPAHHYI0 32 3TOT NEPHOJ KOHTYPOM B
conporuBiesnd. O6MOTKA CBSI3H JOJIKHA ObITh BKJIOUEHA MO OT-
HOLIEHHIO K aHOAHOH OOMOTKE BMOJHE ONpeleleHHBIM 006pasoM,
TaK Kak [pPH HepaBUJLHOM BKJIIOYEHHH TOJYKH TOKa OYyRyT Hedl-
CTBOBAaTb HaBCTpeuy KoJeGaHHAM H KoseOaHus npekpatsaTca. Bam,
HaBepHOe, NMPHXOLMJIOCh 3aMeuaTb, UTO F€TepOLHH B NpHEMHHKe He
xoueT pafoTaTh, €CJH NepenyTado HanparjieHHe KaKoH-iu6o M3
0OMOTOK.

Ecnu cBsizp Masa, To KojeGaHUS NpPEKDPATATCH, TaK KakK JaM-
na GyfeT «NOATAJKHBaTb» KOHTYP HELOCTATOYHO CHJbHO. A ecyu
CBfI3b BeJIHKA M OYeHb BeduKa? B 3ToM ciydae KOHIAEHCATOP MO-
’KeT TNOoJIyYuTb HaACTOJNbKO GOJBLIOH 3apsid, yTo IAJsi paspsifa ero
IO HanpsDKeHHs, NPH KOTODOM OTKDOeTcs Jamna, norpebyercs
HECKOJIbKO MepuofoB KoJeGauuil, [Toxoxe Ha To, uTo Kak OyATO
MbI, 1aB CHJIbHBIA TOJYOK HallleMy MAasiTHHKY K 3ajlepXaB ero B
BepXHell TOuKe, NOCTENEeHHO ONyCKaeM €ro u NperocrasiaseM eMmy
cBOOOLY JIHUIL HeTaJeKO OT ero HHXKHero nojoxexus. OKasas-
IIHCL CBOGOAHBLIM, MaATHHK KAaYHETCH, Mbl CHOBA AaJHM TOJYOK H
ONfATb 3aflep:KUM H T. A. Takasi NpUMepHO KapTHHa HMeeT MecTo
U B GJOKHHI-TeHeDaTope.

Ho rne :xe, cipocute Bbl, B HapHCOBaHHOH MHOIO cXeMe KO-
Je6aTenbHbll KOHTYp? KoHTyp ecrb. BenomuuTe, uto Jmobas Ka-
TyWIKAa HHAYKTHBHOCTH 00Jajnaer, KpOMe TOro, H COGCTBEHHOH
eMKOCTBIO, K KOTOPOR HYKHO AO06aBHThH ellle eMKOCTH MOHTaXa K
MeXJIy2JeKTPOAHble eMKOCTH JaMIbl. JTH eMKOCTH H CO3AaloT
BMeCTe ¢ HHAYKTHBHOCTbIO 06MOTOK KoJseGaTenbHbIH KOHTYp 6J10-
KuHT-reHepaTopa. CyMMmapHasi eMKOCTh KOHTYyDa OYeHb HEBEJHKA
M aMIUIUTYyla BO3HHKAIOMIUX KoJeGarHUH MMeeT GOJIbLIYIO BEJHYH-
Hy. Heo6xoaumas cujibHasi CBf3b JOCTHUCAeTCsl TeM, 4TO OOMOTKH
pacnoJgaramTcsi Ha cepleyHHKe H3 MaCHUTHOTO MarepHala.

Hrak, npouecc, mnpoucxousmufi B OJOKHHI-TeHepaTope,
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MOXHO  [ipeJCTaBHTb B Cije-
ayoomem BuAe (¢ur. 32): npH
BKJAIOYEHHH TEHEepaTopa B 3KBH-
BaJEHTHOM KOHTYpE IMOSIBJASIOTCS
cobcTBeRHBIE KoseOanus. baaro-
Aaps CHJbHOH CBf3H MEDBHI XKe
pasMax 3Tux KoJaeGaHHE 3anH-
paer Jamny GosblluM OTpHLA-
TeJdbHbIM cMellleHHeM H KoJjefa- ¢ur, 33. CoelHHHM CETKH JaMIL
HHs npekpamalored. Orpuua-
TeJbHOE HalpsiKeHHe Ha KOHJAEHCAaTOpe NOCTENeHHO H CpaBHH-
TeJbHO MeAJeHHO yOblBaeT 0Jarolapsi CTEKaHHIO 3apsiia 4epes co-
[IPOTHBJIEHHE YTEYKH, ACG TexX I[Op, NoKa cMelleHHe Ha CeTKe He
YMEHBUINTCH HACTOJBKO, YTO JaMha OTIHpaeTcd H NosBAsercd
anofubiii Toxk. Ilpe mOSIBAEHHM 3TOrO TOKa BHOBb BO3HHKAKT KO-
JneGaHusi, KOTOpbIE ONSTh CHU/JbHO 3apsSIXKAKT CeTOYHBbIH KOHAEHCA-
TOp M 3aDUpalT JaMny H T. A. Takum o6pasoM, B CeTOYHOH LenH
NoYTH BCe BpeMsi AelcTByeT 6OJblIOE OTpHLATEIbAOe HampsiKe-
HHe, NeDHOAHYECKH IpepbiBaeMoe KODOTKHMH IOJIOXHTEJbHbIMH
IHHKaMH HJH, KaK HX Ha3blBAOT, HMOYJbCaMH

Ilpumenum Anst GAOKHHI-TeHepaTopa JaMIly TAKOro e THIA,
Kakas Oblja B3siTa AJH NOJy4YeHMs NHJA006pa3sHOro HanpsDKeHHs,
H COelMHHM CeTKY JlaMObl OJOKHHI-FeHepaTopa € CeTKOH JiaMIIbl
B cxeMe ¢ur. 29 —noayunm cxemy, usobpaxeHuywo Ha ¢ur. 33.
Toraa ua cetke BTOpO# JaMnbl (Ha3oBeM ee pa3 psi A HO H JaMm-
no#) Gyner HanmpsixKeHHe, OAMHAKOBOE C HaNpsRKEHHEM Ha CeTkKe
ONOKHHI-reHepaToOpa, T. €. [OYTH BCe Bpemsi GOJIbLIOE OTpHUA-
TeJIbHO®, ¢ KOPOTKHMH IIOJIOXKHTeJbHBIMH KMNyJjbcaMu. Ho Takoe
HanpsiXeHHe M HYXHO HMeTb Ha ceTKe pas3panHoOf JaMmnbl AJs
NOJIyYeHHst B ee aHOAHOH LenH nHJaoo6pasHoro ranpsikeHus, OT-
pulaTespHas 4acTb 3ITOTO HANpsiKeHHst OyJeT Aepxarth JaMny
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3aneprtoll, moka 3apsKaercs KoHzeHcatop (mpsiMofi xox), a Ko-
POTKHE MOJIOXKHUTEJIbHbIE UMNYJbCH GYRYT OTIHPAaTb €e Ha BpeMs
paspsna (o6paTHeil xon). ITpoMexxyToOx Mexny ABYMSA HMIYJIb-
caMy OyZeT 3aBHCETh OT TOrO, HAaCKOJBKO GHICTPO CTEKaeT 3apsii
C CeTOYHOro KoHmeHcaTopa. CKOPOCTb 3TOrO CTeKaHus Ompe-
Hejsercss BeJHYHHOH eMKOCTH KOHAEHCATOpa W BEJHYHHOM
CONPOTHBJEHHS YTeUKH H, MEHSS X, MOMHO PeryJjupoBaTh BPEMst
npsiMoro xoxa. [1pooosmKuTeibHOCTh Ke MOJOMHUTENbHOIo [MHKA,
paBHag BpeMeHH ©OOpaTHOroO X043, OfpeldefsicTCH napaMeTrpamy
TpaHcpopMaTOopa OJIOKHHI-FeHepaTopa, # ee TaKKe MOXHO I0J0-
6paTb HYXHOH BeJHUYHHEI,

HMess BO3MOXKHOCTb MEHSITb BpeMsl MPSIMOTO XOAd IHJEHIL, T. €.
peryJHpoBaTh UACJO TaKHX HMOYJbCOB B | CeK. HJHW, HHade, ya-
CTOTY pa3BepTKH, Kas3ajoch Obl, MOXHO OBLJIO CAENAThb €€ TOYHO
COOTBETCTBYIOIEH pa3BepTKe B mepeldatuuke. Ilycth 3TO Oyader,
HanopuMmep, CTpouHasi pa3BepTka. Ho oxaswlBaercs, 4To c/eJiaTh
TOYHO ORMHAKOBBIMH 4YacCTOThl pPa3sBePTOK elHe HeAOCTATOUHO.
IeficTBUTENLHO, TYCTh B TOT MOMEHT, KOLZA JIyd HA mepelaTyHKe
HAXOJLHUTCS HA JIEBOM KOHIIE NepBOf CTPOKH, JIyY B NpHEMHHKe Ha-
XOZHTCS Ha ee cepeiuHe, Ecyu nmocie 3Toro ¢5a Jyuya HagHyT
CBOE JABHKEHHE C TOYHO OLHHAKOBOH CKODOCTBbIO H uacToToli, To
HayaJo KapTHHKH Ha NPHEMHOM 3KpaHe OKaXKeTCst Ha elo cepe-
IHHe, CepefiiHa KAaPTHHKH—HA NPABOM €ro Kpam, a KOHEI—OKO-
J0 cepenuHnl, ITosyuurcss Tak, KaK OYATO KapTHHKY [0 cepeliiie
pa3spesasu M CJOKMJH NPOTHBOIOJOXHBLIME CTOPOHAMH. 3HAYMT,
MaJIoO TOTO, 4TOGR OJHHAKOBbIE Pa3BepPTHIBAOLIHE HAMPSIKEHHA HA
nepefaTudke M I[PHEMHHKe HMeJH TOUYHO paBHBIE YACTOTH (UTO
O3HAaYaeT OXMHAKOBYIO IJAHTENBLHOCTh KAXKIOH CTPOKH H KaXZOro
Kaxpa), Hago, YTOOHB KaxKaad CTPOKA H KaxKJIbl# Kaap HayuHa-
JIUCb U KOHUYAJHCb HA OZHOM H TOM XKe MeCTe Kak Ha nepefaro-
el Mo3auKe, TaK H Ha NPHEMHOM 3KpaHe. DTO NepBOe, UTO 3a-
TPYAHSIET TOUHYIO MOACTPOHKY reHepaTopa pa3BepTHIBAIOILILErO MH-
JI006Pa3HOTO HANpPSXeHUs B IIPHEMHHKE Ha YacCTOTY TOrO JXKe Te-
HepaTopa B NepenaTuHke. Bropoe e 3aTpyaHeHHe 3aKJO4aeTCs
B TOM, YTO HH B NepefaTyHKe, HH B [PHEMHHKe HeJAb3st HEPXKaTb
4aCcTOTy reHepaTopa CTPOTo NOcTostHHOH., OT TeX WJH HHBIX IIpH-
YMH, HANPUMEpP OT U3MEeHEHHH HalpsiKeHUs [UTaHHS, YACTOTH re-
HepaTOpOB B HeGOJBIIMX IIpefesiax Bcerga GYAYT MEHsITbCS, PH-
yeM ¥ TaM H TYT COBEPUIEHHO NO-pasHOMY. A 3TOC 3HAYHT, UTO
CTPOKHM Ha NpPHEMHOM 3KpaHe BCe ppeMs OyNyT «CHOJI3aTh» ORHA
OTHOCHUTEJILHO IpYroH W INpHHATOE H306pakeHie MOXKET OKa-
3aTbCst Ge3sHanexHo HCKaXKeHHBIM. MOXHO, KOHeuHo, NpHHSB Clie-
IuaJbHble MEephl, XeCTKO CTabuJIM3HpOBATh YaCTOTY TeHepaTopa.
Ho, Bo-nepBHIX, 3TO CJI0XKHO ¥ AOPOTO, a BO-BTODHIX, B 3TOM HeET
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uugakofi  HeobxomUMOCTH.

HefictBuTenbHO, pasee Tak Precmossue mexcd A
UMY IECAMY CMANT
yxe Ba)KHO, eCH Jyd IO LAt

ONHO! cTpoKke Oyner IBH-
raTbCsl HeCKOJBKO AOJBIUE,
yeM no apyrofi. Her, ko-
HeyHo. BaxHo Juiip 3a-
CTaBHUTL JIyY B [OpHEeMHHKe
JBHTaTbCcA N0 3TOH CTpOKe
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CTOJIBKO Xe BpEMEHH, {/’wz;/}g%m?
CKOJIBKO H B NepeAaTuHKe, U CHAMG

BajXHO, 4TOOLI JIyd B NpH-
eMHO# TpY6Ke cjieno W No-  $ur. 34. [loganum Ha ceTky MOJOKH:elb-
CAyLIHO CJedoBaJ 3a Jy- HO® HanpsKeHue.

yoM HKOHOckona. ITosTomy

MBEl yXe paHbllle DelIHJIH, YTO YNPaBJsATL Pa3BepTKOH B NpHeM-
HHKe [OJI)KeH CaM nepenaTiHK.

Kak sTo cpenath? BepueMmcst onsiTb K GJOKHUHT-TeHEpaTOpy H
NOCMOTDUM Ha ero paGoTy B TOT MOMEHT, KOTJa CHJLHO 3apd-
»KeHHBIA CeTOYHHA KOHHEHCATOp 3amep JaMIy H NOCTeNeHHO pas-
psi>kaeTcs depe3 CONPOTUBJIEHUE YTeuKd, DTO — BpeMsl OPAMOro
Xolla pa3BepTKH, BpeMs JBUIKEHHs Jyda N0 CTPOKe HJH KaApy.
OGpatublii X0, a CJAeAOBATENbHO, H CJAeAyiOLiHd npsaMof Xon
HAUHYTCH JIMIIb NOCJE TOrO, KaK HanpsiKeHUe Ha KOHAEHcaTope
YMEHBILIUTCS HACTOJNBKO, -YTOGB OTKPBLIACH JlaMIa H MOSBHJCHA
aHONHEIR TOK. PaHbllle ueM 3TOT MOMEHT HACTYIHT, NORagHM HA
CEeTKY MOJIOKHTEJbHOe Halpsi)KeHHe TaKOH BeJUYUHDBI, 9TOORI OHO
YPaBHOBECUJIO OTpHLaTeJIbHOE CMelieHHe H OTKpBUIO JiaMmmy
(dur. 34). Uro mpousoiiner B cxeme? OueBMAHO, TO Xe camoe,
4TO GbLIO 6Bl B MOMEHT OTKPLIBAHHS JIAMIIBl [OCJE €CTeCTBEHHOIO
YMeHbLIEHHs CMELleHUs1 B pe3yJikTaTe pa3psAa, T. €. BO3HHKHYT
coGcTBeHHBIe KoJleGaHust. Eciu CHATH Temeph NpHJOXKeHHOE n06a-
BOYHOE HaNpsKeHHe, TO AajbHeHIIHH# mpomecc MOHAET CBOHM IO-
pAIKOM, C TOH JUIIb pas3Huuel, YTO HHTEPBAJ MeXAy IABYMs CO-
CEeIHUMH HMNYJbCaMH, T. €. BpeMsl IPSAMOTO X0Aa, CTajJO MeHb-
" we. MBl mpumoxuiy no6aBoYHOe MOJOKHTEJNbHOE HANpPSKEHHE H
3areM OGBICTPO €r0 CHSJAH. 3HAYHT, OHO HMeeT (POpPMY KODOTKOTO
HMIOYJbCA H AOJKHO HEHCTBOBAaTh PHMEPHO B TeUYeHHE BpEMeHHU
06paTHOrO X0A4a, TaK KaK B MOMEHT ero mogayud OoGpaTHHH XOR
HayHHAeTCs, a B KOHIle oOpaTHOrO X04a 3TO HaOpsiKeHHe HOJIKHO
ucuesnyTh. Tenepb Bhl NOHHMaeTe, 4TO 3TO 3HAYHT? IDTO 3HAYHT,
YTO eC/iM NepelaTUdK MeXAY KOHIIOM OZHOH CTPOKH H HavajoM
Apyro#, T. e. BO BpeMsi o6paTHoro xoxa, Gyder NOCHJIATL KOPOT-
KHe UMIYJbCH, TO C MX INOMOLIBIO B NpHEMHHKe KaxKjpasi CTpoKa
3% 35



6ynér HaYHHATLCH M KOHUATBLCS B HOJHOM COOTBETCTBHH ¢ TOH
e cTpOKoH B mepelapmlell TpyGxe. HenocrosHcTBO 4acTOTH re-
HepaTopa CTPOYHOH Da3BepTKH B NpHEeMHEKe He Gyler MMeTbh HH-
KaKoro 3HAYeHHs, TaK KaK NepefaTyHK BCe DABHO MNOBENET 3ITY
9acToOTy CTpOro 3a co6o#. TOYHO Tak XKe [JA CcOIJIacOBaHHSA [BH-
XKeHud Jydell Mo KaApy AOCTATOYHO NOCHLIIATH MEXKAY ABYMS Kajl-
paMu chelHaJsbHBIH HMIYJbC.

Ho paHblue, yem nopaTh 3TH HMOYJBCH B NPHEMHHK Ha TOI
HJIHM HHOH reHepaTop nui006pa3HOTO HANpsSMXKEHHS, CHadaJjJa HX
HYPKHO OTAEJNUTb OT CHTHaJa H306paxKeHUs H 3aTeM pa3fAesHTh
Mexay cobofl. Haa 310 UeNH CHHXPOHH3HUDPYIOLIHE HMIYJBCH
HUMEIOT OTJMUHMTEJbHBIE Npu3HakK. [lepBbIfl NpH3HAK, MNO3BOJISIO-
IHA OTIHYHTE HMX OT CHTHaJa caMoif KapTHHKH, 3aKJIUaeTcs B
TCM, YTO MO BeJIHYKHe OHH Bcerma Ha 25-—309% GoJblue caMoro
GoJblIOrO CUCHAJa M OOJHBIA CHTCHAJ 3a BpeMs OJHOTO Kajpa
HMeeT BHA, NOKa3aHHbIH Ha ¢ur., 35. CHHXDOHH3UDYOLIHE HM-
NyJhChl BCErJa HMEIOT ORHY H Ty e BeJHUHHY HE3aBHCHMO OT
TOro, KaK MeHsleTcsl OT CTPOKH K CTPOKe H OT KaApa K Kaiapy
curHas wusobpaxenus. Has Toro, ytoGel DA3JHUYUTL MeEXAY CO-
60f CTpOYHBbIE ¥ KAAPOBbie MMMYJbCHI, MOCJHEAHHE NEJAIOTCH MHO-
ro GOJBIIMMH N0 AJHTEJbHOCTH. DTO M TNOHATHO, TaK Kak Ipo-
JOJKUTEJNBHOCTb KaZpa MHOro GoJblie, ueM AJHTENIBHOCTb
ctpoku (¢ur. 36).

Brl cnpaiuuBaere, He GyAyT JM 3TH HMOYJbCH MOPTHTB Kap-
TuHKy? HeT, Tak Kak Ha BpeMs,, NOKa JneHACTBYeT CHHXDOHH3H-
PYIOLIHE HMAYJBC, TPYOKY «3aMHpAIOT» U 9KpaH He CBETHTCHA. 3a-
NMpaHHEe NPOH3BOAHTCS CAMHMM WMIyJbcaMH. Brl moMHHTE, 4TO
CHHXDOHH3HDYIOLIMe HUMOYJbChl BCerga GoJblle caMoro GOJbUIOro
curHana. Ilycrs 3ToT camBElfi GOJBIIOR CHTHAJ  COOTBETCTBYET
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YepHOMY MecTy KapTHHKM (¢ur. 37). DTo 3HauuT, YTO NHpPH Ta-
KOM CHTHaJje Jyd HOJKeH GBIThb 3alepT U 9KPaH CBETHTbCS He
6ynetr. Ho npu eule GoJblueM cHruaJje, Kakol npexacraejsieT Co-
GOl CHHXPOHHU3UDYIOWIHMH HMMNYJbC, Jyd H 3aBedoMo OyIeT 3a-
nepr. Takum 06pasoM, CHHXDOHH3HDYIOIIUH HMIYJbC NpenCTaB-
JaeT co6odl Kak Obl CHUTHAJ OT TaKOTO MecTa KapTHHKH, KOTOpoe
uyepHee, ueM depHOe (ecnu 6bl, KOHeUHO, Takoe 6b110). TlosToMy
yacTo TOBOPAT, YTO CHHXPOHU3HPYIOUIHE HMNYJbCH NepelaloTcs
Ha ypOBHe «uepHee uepHOro», EcaH e caMOMy GOJBLIOMY CH-
THaJly COOTBETCTBYET He uepHOe, a Gesjoe MeCTO KapTHHKH, TO TOT-
Aa uepHOMY MecTy OyZeT COOTBETCTBOBAaTb CaMbIi MaJenbKHi
CHTHAJ M CHHXPOHHSUDPYIOIIME HMOYJbCHl AOJKHBI OLITh MeHbIle
CaMOTO HaMMeHbUIEI0 CHTHaJa; B 3TOM cJydae OGmuH cUrHAN
LDOJKEH BBLITJIANETb TaK, Kak nokasaHo Ha ¢ur. 38. Ha npakru-
Ke NpuMeHsiloTct o6a croco6a. Bropoit cnoco6 HasbiBaeTcs
NO3UTUBHBIM CINOCOGOM, TaK Kak B HeM YBeJHUYEHHIO sip-
KOCTH KapTHHKH COOTBETCTBYeT yBejuueHude curiasa. Ilepsnift
cloco6 Has3bBalOT HeraTuBHB M, COOTBETCTBEHHO MOZVJA-
nust HecymieHd 4acTOTbl MepefaTyHKa TAaKMMH CHTHAJaMH HasblBa-
ercs HeraTuBHOH Hiu nosutusHOi. ¥ Hac B CoBerckoM Coicse
TNpHHATA HEraTHBHAST MOLYJIALMA.

Moxer okasatbcsi, uTo 0OpaTHbLIA XOH Dpa3BepTLIBAIOUICH IH-
Jbl 3afiMeT GoJblile BpeMEHH, 4eM MJHTEJbHOCTh CHHXDOHU3UDPYIO-
miero uMnyJibca. KpoMe Toro, B MOMEHTH Nepexofa OT LpAMOTO
Xoma K 06paTHOMY M OT 06paTHOTO K NpPSMOMY MOTYT BO3HUK-
HYTb pPasJIYYHOrO POAA HCKaxeHus (GOPMBI MHJBI H 3TO HCIOPTUT
Kpasfl KapTuHKH. Lo TOro, uTo6bl CKPLITH 3TH HCKAXKEHUS, Jyd

Hepnee vepuoeo”™

Cueran
om vepHo2a
mecina

®ur. 37. [lyctb camslii GOJbIIOH CHIHAJN COOTBET-
CTBYeT YEpHOMY MECTY KapTHHKH.

CueHan om YEpROZo MECME
UMIYI8061
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28possrd umMmynse

Hadpossid
BAAHK-CUSKAST,

mpot: o1l UMYNEC
mpoyrerd ONAHH-CUEKAN

¢ur. 39,

racsiT HeCKOJbKO paHblile, YeM HadHeTcd NpAMOi XOH, U AepiKaT
€r0 B TaKOM COCTOSIHHM ellle HEKOTOpoe BpeMs NocJie OKOHYaHHA
o6patHOoro xona. JJsi 3TOr0 CHHXPOHH3HPYIOLIHE HMIYJbCHl MO-
MelnawoTcs Ha ApyfoH, 6ojlee WIMPOKHH cUTHAN (YacTo HasbiBae-
MBIE O6JaHK-CHI'HAJOM), BeJIHUIHHA KOTOPOTO paBHZ uep-
HoMy curHanay (d¢ur, 39).

IToszxke s nosxen Gyny elle AONOJHHUTbL paccka3 O IMOJHOM
curnajge U ¢GopMe CHHXDOHHU3UPYIOUIHX HMIYJBCOB H TOIAA e
pacckaxy O crnocob6ax HX OTHEJeHH M pasielieHHd.

BECEIJDA INIECTA4
KAK TTOJIYYAETCS NMUJOOBPA3HbIA TOK

Cxema NOJydeHHs NHJI00GPA3HOrO HANPSKEHHS C MOMOLIBIO
6JIOKMHT-TeHepaTopa HAaXOAHT B TeJeBHAEHUHM [pPeUMYLIecTBeH-
Hoe NpPHMEeHeHHEe W JABHO YIKe BBITECHHJIA BCe JIDYTHE CXEMHL.
["~pefizem Temepb K 3HAaKOMCTBY €O Crnoco6aMu NOJNydeHHA IH-
A000pa3HOrO TOKA,

IMunooGpasubiil TOK MOXKHO MOJYYHTH C MOMOLILIO NUJI00Gpas-
Horo Hanpsixenusa. IlogaguM mnunoo6pasHoe Hampsixedue, NOJY-
YeHHOE HaMH OT CXeMBbl C GJIOKHHT-FeHepaToOpoM, Ha CeTKy JaM-
Ib, B aHOAHYIO ILeNb KOTOPOH BKJIOYeHbl KaTYIIKH HMHIYKTHBHO-
crd. [lycrb 310 OYAYT HallM OTKIOHAWOLIMEe KaTyuikd (¢ur. 40).
Jlamny BeIGepeM ¢ GOJbIIMM JIEBHIM Y4acTKOM. AMIVIUTYAY Ha
npsiKeHusa BbiGepeM TakoH, YTOGEI OHA He BBIXOAMJA 32 Mpelebl
JIeBOTO Y4YacCTKa XapaKTePHCTHKH JIaMIIbl B HMeJCsl Gbl HEKOTOpHIH
3amac Anaa BbliGopa pabGouefi Touku. Bo Bpems mpsimoro
X042 TOK 4Yepes HHAYKTHBHOCTb GyIeT NOCTeNeHHO HapacTaTh H
OTHOCHTEJILHO TOYHO CJIe[loBaTb 33 H3MeHEHHeM UaNpsDKeHust Ha
ceTke. [Ipyd pe3sKOM H3MeHEHHUM HANpSKeHHs, B MOMEHT Mepexoa
K y4acTKy o6paTHOro xojaa, TOK 4epe3 HHAYKTHBHOCTb He CMOXeET
TaK JXe pe3Ko u3MenHTbcsl, MHAYKTHBHOCTL CrmaguT 3TOT mepe-
X0l y cxejaer ero Gojee miaasHbIM, To JKe OymZeT NPOHCXOAUTDH
H Npu BO3BpalleHHH oT ob6paTHoro xoAa K npsamomy. ITocMeTpuTe
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d®ur. 40. [lopanum -sa cerxy aamnmt  Pur, 41, Tox TOme uMeeT (OpMY
NKH1006pa3HOE HaMPsKEHUe, »TTHJB®,

Ha pHCcyHOK ¢ur. 41: Tok uUMeeT Takxe GOpPMY, MHJbI, HO C 3a-
KPYIJICHHBIMH NepeXOdaMH H HECKOJbKO YBEJHYEHHRIM B pe3YJib-
TaTe 3TOrO BpeMeHeM OB6paTHOTO XOzaa.

Ecan 6bl B aHOAHYIO Iienb OBIIO BKJAIOYEHO (IPOCTO AKTHBHOE
CONpOTHBJEHHe, To (OpMa TOKAa B TOUHOCTH MOBTOpsAJA Onl opMy
CETOYHOIO HANpAXeHus (BJHsAHHe MapasHTHHIX eMKocTedl # moka
He yyHTHBaKw). Ho MBI BKJIOYMJIM MHAYKTHBHOCTb, a 10K Yepes
HHIYKTHBHOCTL HaJIieKO He BCerJa MNOXOX 0O cBoeH dopMe HA
MpHJOXKEHHOe K Hell HanpsikeHue. B pawHOM ciyyae npH omnpe-
IeJeHHOM noAfope mapamMeTPOB CXeMBbl, T. €. BEJIHYHHBl HHAYK-
THBHOCTH, COGCTBEHHOrO ee CONPOTHBJIEHHS K BHYTPEHHEro COMpo-
TUBJIEHHS] JIaMIIBl, MOXXeT OKa3aTbCs, 4YTO CKOPOCTb HapacTaHHA
AHOXHOTC TOK2 GyIeT MOCTENEeHHO YBEeNHYHBATLCH, TOTAA KaK CKO-
pPOCTL HM3MEHEHHsi HaNpsXXKeHHs Ha ceTKe NpH JUHeAHOH nuJe
CTPOro MNOCTOSHHA., DTO NpHBEReT K HM3THOY NuJbl BBepxX. TakKas
deopMalHa MOXeT BPeJHO OTPAa3UThCsl HA KauecTBe KApPTHHKH.
Ho ona xe, npu yMesoM ee HCNOJIB3OBAHHUH, MOXKET CHIPaTh #
MOJIE3HYIO POJIb, ecjit BBl MoJaAuTe Ha CeTKY MUJY HaMpsDKeHHs,
HanpHMep, TaKoro BHAA, KaK mnokasaHo Ha ¢ur. 42. Takas nuaa
MOXEeT NOJYYUThCS, ecad OyAyT MaJjbl HJH 3apsAHas eMKOCTb,
WJIH 3apsiIHOe CONpOTHBJEHHE, HJIM, HAKOHell, HaNpsDKeHHe HCToU-
HHKa nuTaHud. B 3TOM cjydae HeGOJblIOe HCKaXeHHe MHUJLI TOKA
B aHOJHOH MHIYKTHBHOCTH MOXET OKasaTbCs INOJe3HsIM, HekoTo-
Pyi0 KOppeKuuio B (OopMYy aHOAHOTG TOKAa MOXHQ BBECTH H MNOJ-
Gopom pafodel TOYKH, HCMNOJB3Ys XPHBH3HY CeTOYHOH Xapak-
TEPHCTHKH.

[Tosxxe Bbl yBHAHMTe, YTO K BeJHMYHHe HHAYKTHBHOCTH OTKJIO-
HAIOMUX KaTylleK, CTPOYHON H KaADOBOH, NPeABbABJSIOTCS BIOJ-
He onpeneJieHHble TpeGOBaHUA H YAOBJETBOpSOLIAs 3TUM Tpebo-
BA4USIM HHAYKTHBHOCTb MOJKET OKa3aThbCsl He HaMmJydlled ¢ TOYKH
3peHHsl TOJIBKO 4YTO BBICKasaHHbIX cooGpaxenuii [TosTomy, Kak
[IPABUIO, OTKJOHSIOIHE KATYUIKH BKJIOYAIOT B AHOJLHYIO Liellb He
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dur. 42. B 3toM cayuce HCKameHue ®ur. 43. B MoMeHTH peskHX H3Me-
¢opMbl NHIABL TOKa OypeT moJesHo. HEeHHH HanpsmeHus Ha CeTse B
aHOZHOH el BO3HHKHYT COGCTBEH-

Hole KoaeOaHuf.

AGNIOCPEJCTBEHHO, a Yepe3 TpaHC(HOPMATOp HJH aBTOTpaHchop-
Marop. Takoe BKJOUEHHME O3BOJAET MOJYYHTH JYYUIHE pPeE3YJlb-
TaThl M, KpOMe TOro, OHO yaoGHee M M3 psiAa APYrHX €ooGpa-
XeHHul,

3aMeTHM, 4TO NpHU JIIOGOM BbIGOPE MapaMeTPoB CXeMEl COOTHO-
UIeHHe MeXAy HHMH HOJKHO OBITb TAKHM, YTOGBI KOHTYp, oGpa-
30BAHHBIH aHOAHOH HWHAYKTHBHOCTBIO, €€ COGCTBEHHOHW €MKOCTBIO
¥ eMKOCTSIMH CXeMbl, He OBl KoJeGarteabHbiM. Ecam ato TpeGo-
BaHHe He OYAeT BHINOJHEHO, TO B MOMEHTH pPE3KHX H3MEHeHHH
HanpsiXKeHHs HA CeTKe B AHOAHOH LelNH BO3HUKHYT COGCTBEHHBIE
Kose6aHusl, KOTOPble Oe3HAZEXKHO HCKasAT GOpMy IHJB OTKJO-
Hsfolero toka (¢ur. 43). UToOnl TaKHX HCKaKEHHH He BO3HHK-
JI0, BHYTpeHHee CONpPOTHBJEHHE JAaMIB HOJIKHO ORITb HeGOJIb-
WHM, 4TO OGLIMHO H OBIBAeT Y JAaMn ¢ GOJIBWIHM JIEBBIM Y4YacT-
koM. TakuM o6pasoM, H3 NUJICOOPA3HOIO HANPSKEHHS HE TOJb-
KO MOXHO [OJYYHTb NMHJOOODA3HBIA TOK, HO H DEryJHDOBATb €ro
¢dopMy B OTHOCHTEJBHO WHPOKHX Mpenesax, DOGHBasiCb HaHJyU-
ute ANHEHHOCTH MUJIBI OTKJIOHSIOILETO TOKa.

KcraTu, uro nosyuurcsi, ecnu THJA OTKJIOHSIOIETO TOKA HJIH
HalpsiKeHHs1 B NpHeMHUKe OyldeT He NMPfAMOH, He JHHeHHOH, B To
BpeMst KaK Ha NepelaTydke OHa BcerAa JHHeHHa. ITycTs nuna B
NMpHeMHHKe GyIeT HCKpHBJeHa BOT Tak (¢dur. 44) mo cpaBHeHHIO
¢ muyofi Ha nepepatunke. Ilpu yuHEHHOR NHJe HAaNPFAIKEHHS HJH
TOKa JIyY TQ 3KpaHy OyAeT OBHraTbCcs € [OCTOSHHOH CKOPOCTBIO
¥, HAlNpHMEp, 3a MOJOBHHY BpeMeHH, NDHXOAALLErocs Ha OAHY
CTPOKY, HOHAeT A0 cepelHHBl 9KpaHa. Tak OyAeT Ha mepegaTyHKe.
Ecan xe muaa B mpueMHuxke 6yneT TakoH, Kak s1 HapHCOBaJ, TO
3a Takoe e BpeMs JIyd Ha NPHEMHOM 3KpaHe npofger GoJblue
fI0OJIOBHHBI CBOETO NYTH, TaK KaK OTKJOHSIOLIEE HaNpsiKeHHe (uJH
TOK) BbIpOCJO GoJblle, YeM Ha IOJIOBHHY CBOEro 3HaueHusl. A 3T0
3HAYMT, 4TO TO, YTO B MepefaBaeMOi KapTHHKe HAXOAHTCH Ha
cepenyHe, B IPHHATOR KapPTHHKE oKaxKercs GJHXKe K Kpalo B Tk Kak
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Kpaﬁ}me MOJOXKEHUST KAPTHHKH Sunits nume

Ipd 3TOM COBHOAAAIOT, TO OAHA Ha nEPEGAMIYUKE
NOJOBHHA TPHHATOH KapTHHKH /I\

6yneT pacTsHyTa, a Apyras cxa-

ta. Ha npaxtuke Takas dopma | I \1/
pasBepThIBAIOLLEll [MJLl HPHBO- ”g,’,’,f,‘;‘,’,’{,"l

IUT K TOMY, YTO U€JIOBEK Ha 3K- -7} |
paHe, HepeiBHrascs OT OJHOTO f
KDas K ApYyroMy, Ha rja3ax Xy- |

Horaxcewwan nuia

IeeT HJH mHoJaHeer (¢ur. 45), l & npUEMAUNE
UpH JBUMKEHUHM AeHCTBYIOUIHX :
JHI HJH NPEeIMETOB HX o4epTa- ®ur. 44.

HHA TIDHYYAJIHBO MEHSIIOTCA H
usoﬁpamefme [oJayqaeTcsi, KakK B KpHBOM 3e€pKaJe.

HenunefiHasg nusma HanpsiKeHUss HJIH TOKa B KaApPOBOH pas-
BEpTKE NpHBEAEeT K TOMY, YTO B OAHHX MecTaX CTPOKH OyayT
NpHXKATHl OfHA K ApPYrofl, B ApyrHX-—OTOABHHYTH APYT OT ApYyra
U 3TO BBHI30BEeT HapyllleHHe NPONOPUUOHANBLHOCTH MeXAY 4acTs-
MU IIpHHATOro u3o6paxkends. Tak, HampuMep, NpPH TAKOH MUJeE,
Kag Ha ¢ur. 44, yejoBeK Oyner uMeTsb HenoMepHo GoJpliofi 106
U CXKATYI0 HUXKHIOI 9acTb JHna (¢ur. 46).

M3 ckaszarHoro BaM mosKHO GHITH SICHO, YTO JIHHEHHOCTH Ha-
pacTaHUsl OTKJOHSIOMLEro TOKa HJH HampsixKeHUs HMeeT OoJblloe
3HaueHHe M SIBJISIETCS OLHOH M3 OCHOBHBIX XapaKTEeDHUCTHK Kaye-
cTBa paGoTHl pa3sBepPTHIBAIOIIMK TeHepatopoB. Takum o6pasoM,
HY»KHO He TOJIbKO, 4ToObl KaXkAas CTPOKa H KaKIAbl# KaAp Ha
nepefaTYHKe H NpPHUEeMHHKE HAUMHAJHUCh H KOHYAJHCh B OLHO H TO
JKe BpeMs, HO M 4YToObl COBHAAEHHE B JABUIMKEHHU Jydel B TpH-
eMHOU M nepelawoulell Tpy6kKax COXpaHSJOCh U BHYTPH KaxkZAoH
CTPOKM H Kaxnoro Kazpa. ITocKoJbKy OTKJIOHsIONIee Hampsixke-
HUEe HJM TOK B llepefatoiiedl TpyOxe Bcerfa AeJaloTCs CTPOro JH-
HeHHBIMH, TO AJsI IpHEMHHKa 3TO TpeOGoBaHHE CBOAHTCA K TO-
My, 4yToGsl H B HeM BbIAEpHKaTh TaKylo e JHUHEHHOCTb pasBep-
TOK (BCE CKa3aHHOE OTHOCHTCA TOJbKO K BPEMEHH IIPSIMOro XO-
Jla, Tak KakK BO BpeMsi OGpaTHOro Xofa Jiyy MoranieH H TOK HJH
HanpsoKeHHe MOTYT MEHATbCS KaK yroino). Takum oOpas3oM, Bo3-
MOKHOCTb B PACCMOTPEHHOH CXeMe DperyJjHpoBaTb B IUIHPOKHX
npenenax GopMy ToKa AoJukHa OBITh OTHECEHA K YHCJY €e He-
COMHEHHBX nocTOMHCTB. OCHOBHBIM K€ HEeNOCTaTKOM 3TOH cXe-
MBI CJeIyeT CUHTaTh ee MaJylo SKOHOMHYHOCTb, TdK KaK 3Hep-
rusi, HaxamJHBaeMmas HHAYKTUBHOCTbIO 33 BpeMs MPSIMOTO XOAd
B BHZe O60JbUIOr0 TOKa, OeCrnoJe3sHO PacXO4yeTcsl Ha BHYTpEH-
HEM CONPOTHBJEHHH JaMiObl W HE YYacTBYeT B CO3JaHHH OTKJO-
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dur. 45. Usobpamenue npu Heaunefinofl cTpouHOH nune.

dur. 46. M3o6paxenne npy Heansefinol kaiposoH nmie.



Hawmeno Toxa. [losroMy noa- iz Ommnonsioaud moK

HBIH pasMax KoaeGaHuifl muIo-

0o6pa3Horo TOKa BCeraa MeHb- \

we, yeM HauGOJBIIAI TOK ye-

pes aHOLHYI [enb JaMIlbl -

(ur. 47),
[TocMoTpuMm, KakoBa Gyner dur. 47. PaaM%x'OTKAO}IﬂmePO TOKA

$opMa HANPAKEHHT Ha aHOA- MEHbllle TOKAa yepes Jamy.

HOH WHAYKTHBHOCTH. Bo Bpe-

M DpAMOTC XO4a HalpskKeHne B

aHoAHOH 1enn  OyAeT NOCTelEeHHO

najgatb, INPHMEPHO [PONCPLUHOHAND-

HO HapacTaHuio TokKa. B MoMeHT flpamod zod

OBICTPDOTO U3MEHeHUs] TOKa, B HA-

yalte oOpaTHOTO XCHA4, HaMpPIKEHHEe

Ha MHAYKTHBHOCTH GBICTPO BO3pAacTeT. ‘

3a Bpems o6paTHOro Xo4a 3TO Ha- _J

NpAKEHHe OCTaHETCs MOYTH IOCTOSH-

HEIM H 33TeM TaK Ke pe3Ko chajer,

KaK TOJbKO KOHYHTCSI o6paTHuii xonm  Pur.48. Bo spems odpario-

H HAYHETCA MJIaBHOE HapacTamde To- |0 ¥OM0 HMa MilyKTAbHOCTH

JSIETCS UK NOJNOXH-

Ka. CreroBaresbHO, Bo BpeMmsi o6paT- TeabHOrO HanpAmeHHs,

HOTO X0/a Ha WHAYKTHBHOCTH MOSIBUT-

Csl HiK [OJOMHUTEJNbHOTO HANPSIKEHUS

(ur. 48), BenuunHA KOTOPOTO HpPHMEPHO BO CTOJBLKO XKe pas

Goabllle HANPSKEHHS HCTOYHHKA TWHTAHUs, BO CKOJILKO BpeMs

NpsIMOTO XoAa Gojibllle BpeMeHH oOpaTHOTO XOa.

PaccMorpuat tenepn Apyryio cxeMmy. BK/IOYHM, RKaK H parblie,
B aHOAHYIO Ilelb HHAYKTHUBHOCTb ¥ OYAeM CUHTATb, YTO JiaMIla
3anepra. OTKpoeM Javmy Tak, 4YTOOGbl CMeIEeHHe Ha €€ CeTKe
CTaJl0 PaBHHIM HyJ0. Ecam 6bl B adOAHOA Lend OBIJIO BKJIOYe-
HO YHCTO€ OMHUECKoe CONPOTHBJIEHHE, TO B HEM CPa3y Xe ycTa-
HOBUJICAA TOK, COOTBETCTBYIOLIHI AHOMTHOMY TOKY JIaMIBl NPH HY-
JeBOM CMelleHud y AaHHO Harpysxe. Ho TOK B HHAYKTHUBHOCTH
He MOXKeT Bo3pacTi ckKaukoM. OH 6yjer HapacraThb NGCTENeHHO
H ecjii BHYTDPEHHee CONPOTUBJISHHE JlaMIbl MaJjo, TO HapacTaHHe
ToKa OyAeT JUHEeAHBIM, MO KpaliHell Mepe A0 TeX IOp, [TOKAa OH
He gocTurHeT 15—20% oT TOKa KOpPOTKOTO 3aMEIKaHUS aHOAHOH
Nnenu, T. €. OT TOK4, PaBHOIO HANPSXKEHWIO NMHTAHUS, AeJeHHOMY
Ha CYMMY BHYTpPEHHEro CONDOTHBJIEHHS JIaMIOE U COGCTBEHHOIO
conpoTusieHus Karywky. [lycTh TOK HapacraeT 10 3TOro 3Haue-
HUs1 32 BPeMsl, paBHOe BpPEMEHH [IpsAMOro xoja. 3amnpeM B 3TOT
MOMEHT jlaMny. ToK uepe3 jamny toTyac e npekparurcs. Ho B
HWHAYKTHBHOCTY HaKONHJICA ONpelfeNeHHbll 3amac SHeprHu, KOTG-
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DULT ATy UNET dbur. 50. BkaouuM napai-

J€JbHO KaTyllKe AHOI.

dur. 49.

pasi JoJ>KHa ObIThb H3pacxofoBaHa — GecclieJHO HCUE3HYTh OHa
HEe MOXeT.

Uro npencraBnsier cofofi Hamia cxeMa [OCJde OTKJIIOYeHHA
JAaMnel? BHellHe—3TO npoOCTO KAaTyUIKa HHAYKTHBHOCTH, MOMKJIO-
yeHHas OJHMM KOHIOM K MCTOUHHKY, NtdTaHus, Jlpyroil KoHen ee
cBOGOJEH, TaK KaK JaMha 3anepra M HET HHKAKOH 3aMKHYTOH
Iend, no Kotopo# Mor Obl NMpoxoAuTh ToK. Ho Kamxzas HHAYK-
TUBHOCTL SIBASIETCS OZHOBDPEMEHHO H E€MKOCTBIO M COIpPOTHBJE-
HueM. CiefoBaTe/ILHO, MOC/Ie OTKJIOYeHHs JaMibl Y Hac B feficT-
BHUTEJBLHOCTH OCTAJCsl KOHTYD, B MHAYKTUBHOCTH KOTOPOIro HMe-
eTca 3amac sHepruu. Ecnm xoHTYyp He KoJebaTesbubili (compo-
THBJIEHHE KaTYIIKH BEJHKO), TO TOK HayHeT MOCTENEeHHO YMEHDL-
LIaThCSl U 3aMaceHHas 3Heprus OyAeT pacxXoJoBaTLC Ha Harpes
comporusiaenda. CnajaHue TOKA NPOU30HAET 3aMeTHO OhICTpee,
yeM HapacTaHde ero BO BpeMsl NPAMOrO XOLa, HO BCE e He
HAaCTOJMbLKO, 4TOOBI K KOHIY 0ofGpaTHOro xoda OH CTajg AOCTaTou-
HO MaJl, ¥ pa3Max MOJYYeHHOTO NUJoo6pasHoro Toka Oyger Mo-
NpeXHEMY MeHblle Toka depe3 jamny. CnaganHue Oyler HTTH
TeM OGnicTpee, 4eM MeHbllle CONpoTHBjeHHe Katywkd. Ho yMeHs-
as COUpPOTHBJEHHE, MBI pPUCKyeM CAeNaTh KOHTYD KoJgebaTelb-
upiM. Urto xe Oymer B 3ToM cayyae? Tak Kak NpH OTKPLITOMl
JaMre pellamollyi0 poJib HrpaeT €e BHYTPECHHEE CONpOTHBJIEHHE,
TO [poLecc BO BpeMsl NPAMOro xoJga OCTaHeTCA TeM Ke, 4YTO H
paHbiie. Ho Kak TOJILKO JlaMna 3anpeTcsi, B KOHType HeMeIJEHHO
BOSHHKHYT COOCTBEHHHle 3aryxatoiuidie KoJeGaHHs, KOTOpbIE
TOJIHOCTBIO  HCYE3HYT TOJbKO [0CAe CJEAYIOUIEro  BKJOYe-
His gamnsl. PopMa Toxa MoeT ObiTh, HanpUMeEp, TakoH, Kak
nokazano Ha ¢ur, 49. M yem meublle o6paTHLIR XOJ4 ynpaBJslio-
U(ero HampsxeHHd, TeM Gojblue OGYAET K KOHIY €ro aMIJIMTYIa
COGCTBEHHHIX KoJeGaHHH ¥ TeM MeHblle OyAeT pa3Max OTKJO-
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wsiromedt muasl. [TosToMy K. 0. . oCTaeTcs nonpexdeMy MajeHb-
KHM, TaK KaK 3alaCeHHass 3HepPrus pacxoAyetrcd 6eCHeJTbHO.

[TocMoTpum, Hesb3st M KAKUM-HHGYIb NYTEM BCe XK€ HCIOJb-
30BaTb 3Ty JHEPTHI0 IJI YBEJUYEHHs , OTKJIOHSIONIEro TOKa?
ByyoudM napangensbHo Katyuke puon (¢wur. 50). Bo Bpems mps-
MOro XoZa Hampsi:KeHue HA UHAYKTHBHOCTH OYIET [OYTH MOCTO-
AHHLIM H CPABHHTEJbHO HebGoJbMM, [lofanzuM B aHOAHYIO Lelk
aMoza MOJIOXKUTEeNbHOe HAaNpsDKeHHe TaKoil BeJWUYHHBI, KOTOpast
no3Bosuja Onl AepxaTh AHOA OTKPLITHIM BO BCE BDEMSI IPSIMOro
xona. Ilycte BHyTpeHHee CONPOTHBJEHHE AHOJA HOCTATOYHO MAJO
H TNOTOMY CHJIBHO WIYHTHPYET KOHTYp. 3anpeM JaMmny. AHONHbIN
TOK JIaMIIbI Cpa3y HCYe3HeT H TOK 4Yepe3 HHAYKTHBHOCTb HauyHeT
ObICTPO yObLIBATb, HANpSAXKEHHE HA HHAYKTHBHOCTH, a CJeIoBa-
TeJbHO, M Ha KaTole AHMOAA, HEMEIJEHHO YBEJIUUUTCA H AHOL
OKaxKeTcs 3anepThlM. 3anupaHye NpOU30HAeT GYKBAJbHO cpasy
Xe, Tak Kak JAHOX AO 3TOro GblJ OTKPLIT OYeHb HeGOJLIIUM Ha-
npsixkenveM. [locse oTkJaroyeHusi QUOAa B OCTABLIEMCS KOHTYpe
BO3HMKHYT HHTEHCHBHble COOCTBEHHble KoJjeGaHHs, aMIJIUTYAA
KOTOpHIX OyJeT TeM GoJblile, YeM MeHble COMPOTHBJEHHE KaTyll-
KM U YeM MeHbllle ee COGCTBEHHAS! €MKOCTb,

H3o6pasum (OyHKTHPOM), KaK MOJKHLL  [OPOMCXOAUTL 3TH
KoJieGaHusA, W NpOCAeNUM 3a HX TepBo¥ noayBosno#l (¢ur. 51).
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B rtor MoMmeHT — ofo3Hauum ero umudpo#i I, — Koraa Tok, y6bi-
Basl, CTAHOBHTCS PaBHBEIM HYJIO, HanpsKeHHe Ha HHIYKTHBHOCTH
JAOCTHTaeT HAHWOOJMBIIEro 3HAYEHHsl (BCIOOMHHTE, YTO TOK depes
HHIYKTHBHOCTb M HAaIpsiXKeHHe Ha Hefl CIBHUYTH 0o ¢ase
Ha 90°). 3ateM TOK MEHSIET 3HAK U CTPEMUTCsT K HAHOOJBbLIEMY OT-
puilaTeJbHOMY 3HAYeHHIO. 32 3TO BPeMsl HanpsKeHHe yObIBAeT H
JOJIKHO B MOMEHT HaHOOJIBIIEro OTPHUATENBHOTQ TOKa CTaTh
paBHbIM HyJai0. Ho Kak TONBKO HampsiKeHHe, NPUGNHIKASCH K HY-
JIIO, CTAHOBHTCA 110 BEJHYHHE TaKHM 2Ke, KaKUM OHO O6BbLIO BO
BpeMsl NMpsIMOro XoJa, AHOJ BHOBb OTKpHIBAeTcS H [IIYHTHDYET
KoHTYp. OGo3HayuM 3TOT MoMeHT uudpoii 2. KoneSGanus B KoH-
Type NPeKpaTATCa M TOK, KOTOPHIH MPOXOJHUT Telephb depe3 HeElb,
06pasoBaHHYI0 KaTyWKoH H QHOAOM, HauHHAeT MOCTelneHHo YObI-
BaTb. [lycTb BpeMsi o6paTHOro xoxa KOHYAaeTCss B Touke 3.
B 3Tor MOMeHT BHOBDL MOSIBASIETCS AaHOAHBIA TOK Jammbl. [TocMor-
pUTe BHMMAaTeJBLHO Ha PUCYHOK. TOK, NPOXOASIIUH Yepe3 HHAYK-
THBHOCTb, COCTOHT Telepb U3 ABYX TOKOB: H3 TOKa, 3aMBIKaloMle-
rocst yepes JaMny, CO3JaHHOrO HCTOYHHKOM aHOAHOTO MHTaHHs, H
TOKa, 3aMBIKAIOHIeroCst yepe3 AuOA, O6GS3aHHOTO CBOHM I[POHC-
X0oXJeHUEM 3HeprHH, 3anaceHHOR HHAYKTHBHOCTBIO BO BpeMs
npsMore xoxa. [TosHBIR OTKJAOHSAMIOIEE TOK Temepb He MeHblUe,
a Oosbllle QHOJHOTO TOKA JaMOKl ¥ YBeJHYEHHE €ero BHI3BAHO
T€M, YTO MBI CyMeJH HCIIOJb30BaThb 3HEPIUIO, KOTODAsh paHblle
pacxojoBaJyiack GecroJiesHo.

BTopasi uHTepecHasi ocoGeHHOCTb 3TOH CXeMbl 3aKijlOyaercs
B TOM, 9TO BpeMs 06paTHOro XoJa MNOJYUeHHOI'0 TOKa MeHblIe
BpeMeHH oOpaTHOro Xoja HampsiKeHHs Ha CeTKe, HE 3aBHCHT OT
Hero H olpeleJsieTcsl TOJbKO COOCTBEHHOH yacToTOR KosebaTesb-
HOTO KOHTYpa, 06GpAa30BaHHOTO BKJIOYEHHOR B aHOJAHYIO ILelb
JlaMObl OTKJAOHSAIOMER HHAYKTHBHOCTBIO. Yem OGojblle oTpHLA-
TeJbHas NMOJYBOJHA COOCTBEHHBIX KoJieGaHHH, TeM GOJibllie BBHIHI-
pHIII B pasMaxe TOKa. AMIJIMTYyZa Xe 3TOH MOJYBOJHBEI Bo3pa-
CTaeT C YMeHblIeHHeM COGCTBeHHOH eMKOCTH M COGCTBEHHOro Co-
NPOTHBJeHHsT Karywkd., M3 sroro cieayer, yto mpu Tako#f cxeme
ofa 3TH napameTpa cJelyeT JejaTh KaK MOXHO MEHBIIHMH.
Kpome Toro, mpu yMeHblIEHHH COGCTBEHHOH eMKOCTH GyAeT yse-
JHYHBATbCsl YaCTOTa BO3HHKAIOUIMX KoneGaHHH, Omaromapst gemy
YMEeHbUIUTCST BpeMA o6pAaTHOrO XoAa, YTo HMeeT BecbMa Cyllle-
CTBEHHOE 3HayeHHe,

Ciaenyer 3aMETHTb, YTO AJsi PeryJHPOBKH (OpMBI TOKa 3J4eCh
MeHpIlIe BO3MOXHOCTeH, yeM B nepBod cXeme. Hekoropas kop-
peKuHsi MoxeT ObITb JOCTHFHYTa IlyTeM NoAGopa COOTHOUIEHHS
MEXAY, AJHTEJbHOCTAMH 06DATHBIX XOAOB YIPaBJSIOIIEr0 HANps-
KEHUS Y NOJYYEHHOro TOKa M OOBIYHO 3THM NyTeM yAaercs moJy-
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YHTH BIOJIHE XOPOLIYIO JIHHER i
HOCTb OTKJOHEHMS. Lwenue
Ocraercst pewiuTh BOMIpPOC O

TOM, KaKUM IyTeM MOZKHO [T1OJY- L L L

9UTb Heo6XOAUMOe yHpaBJsiio-
llee HanpsiKeHHe. DTO HanpsixKe-
HUE JOJKHO HAa BPeMs 0GPaTHOro dur. 53. [loayuyum KeyTO MOXOMKEE
Xolla 3amHMpaTb JgaMIy, a Bce Ha To, YTO HAM HYWHO.
OCTaJbHOE BpeMsi JepiKaTh ee
ceTxy oTKpbiTo#l. CrefoBareJibHO,
9TO HanpsiXKEHHe [OJIXKHO MNPeACTaBasATb cO0GOH OTPHLATEJbHBIE
HUMIYJbCH C AJHTEJLHOCTBIO, PABHOH HJIM GoJiblIel AJHTEJNbHOCTH
06paTHOTO XOAa M C JOCTAaTOYHO GoJbLIoH amnautydoi. He mo-
XKeT JIH NoMOoYb HaM B ITOM cxXeMa C GJIOKHHI-TeHepaTopoM?
Bxaiounm nocjenoBaTesbHO C 3apsAHBIM KOHAEHCAaTOpPoM COMpo-
tuBaenue (¢ur. 52). Ilpu sapsime KoHneHcaTopa M NPH €ro pas-
psle 4epe3 3TO CONPOTHBJEHHe GYAYT NPOXOAHTh 3apsaHLIA H
Pa3psiiHEIN TOKH, NaJeHHe HalpsiKeHUs OT KOTOPhIX GyAeT ckJja-
OBIBATBCSL C TOJIyYaeMbiM Ha KOHIEHcaTope MHJI00OPasHBIM Ha-
npsikeHueM. ToK 3apsiza B TOK paspsjla MOXHO CUHTATL HOYTH
nocTosiHHEIMY, TorAa MajieHoKHH 3apsiAHBIE TOK CO3MacT Ha Co-
NPOTHBJEHHH HeGOJIblIoe NOCTOSIHHOE MOJIOKHTEeNbHOe Hanpsxe-
HHe, a GoJbLIOH TOK paspsila BLI30BET Ha HEM OTPHUATENbHOE
HanpsiXKeHHe BO MHOTO pa3 GoJbiiefl BejuuuHbl. CJIOXKHB 5TH Ha-
OpSKEeHUS] ¢ NUJI00Gpa3HbIM HampsiXKeHHeM Ha XOHAeHCaTope, no-
NyYyHM HEUYTo IIOXOrkee Ha To, Yro HaM HyxHo (¢dur. 53). Pas-
JHYHe 3aKJIYaeTCs JHIb B TOM, YTO OTPHLATEJNbHBIE HUMIYJbCH
HONOJIHEHH MHJOH, BeJHYHHA KOTOPOH MOXKeT ObIThb CHejlaHa He-
GoNBbIIOH 110 CPABHEHHIO C BEIHYHHOH OTPHIATeIbLHBIX HMIYJ/bCOB.
[lonas sTo HanpsixkeHUe Ha CeTKYy JaMibl, Mbl, Ka3ajoch 6HI,
MOIJIM MOJYYHTb PACCMOTPeHHYIO Bbllle cxemy. OnHaKo, €caH
TOJILKO HMIYJAbCH He OyAYT ouenb OGOJBWIUMH, HAC MOXET I0-
CTHTHYTbL pa3ouapoBaHue, JefcTBHTENLHO, KaK TOJbKO AHOMHBIN
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¢bur. 54. Jlamna oTKpoeTcH HECKOJAbKO dur. 55. BHelwHe cxeMa o4eHb
nosxe, 4YeM KOHYHTCA OTPHLATENbHBIN npocTa.
HMIOyILC,

TOK JiaMObl Ha4yHeT B pe3yJabTaTe ee 3anupaHus majath, TO Ha-
NpsiXeHHe Ha ee aHOXe Pe3KO BO3pacTeT W OQHHaMHYecKas Xa-
PAKTEPHCTHKA CHJILHO CABHHETCS BJIEBO, B DE3yJabTaTe 4ero JaM-
14 MOXEeT CHOBA OTKDBIThcs. Ho MOJI0KEHHe He HACTOJNBKO 6e3-
HAaJeXHO, KaK MOXeT [10Ka3aTbCsl Ha NepBblil B3tasA. Ecau
BHyTPEeHHEE CONPOTHBJIEHHE AHOZA MaJo, TO HeT HeoOXOLHMOCTH
6paTb JaMOy C MajblM BHYTPEHHHM CONDOTHBJIEHHEM, TaK K4k
OCHOBHYIO pOJb GyZeT UrpaTb CONPOTHBJAEHHe AHOZA. Torxa Ha
BPEMSl [psIMOTO XOZa MOXHO MORATh HAa CeTKYy JaMnbl JAoCTa-
TOYHO BGOJbIIOE CMEIIeHHe H TeM YMEHBIUHTh HeoOXOMUMBIA AJs
ee 3amupaHdsl OTPHLATENbHbIH uMmnyanc. BoibpaB, X ToMmy, e,
IJIsl YMEHbIIEHHs 3alHpalouiero HanpsiKeHds JaMmy ¢ RocTa-
TOYHO GOJABIIOH KPYTH3HON, MOXKHO IOAYYHTE pexuM paboThl
CXeMBl, MaJ0 OTJHYalumMiics ot paccMoTpenHoro Buiwe. CoTia-
COBaHHE AJHUTEJBHOCTH 3aNMPAlOLIero HanpsXeHHs C MEepPHOAOM
COBCTBEHHBIX KOoJeOaHHH MOXHO HOCTHTHYTb, HalpHMep, TEM, 4TO
nox60pOM MOCTOSIHHOTO CMeIleHHs OTNHpaTh JaMmiy He £pasy Io
OKOHWAHHH 3aMUpPaoIero UMIYJAbCA, a HEKOTOPOe BpeMs CIycTs
(bur. 54). Jlamna npu stoM GyleT neHCTBHTENIbHO 3amepTa, Tak
KaK Hallps)KeHHe Ha HeH B 3TOT MOMEHT OYeHb HEBEJHKO.

S1 uuyero He cKasas O CHHXPOHH3ALHH MOJYYEHHOr0 NUN0006-
pasHOT0 TOKA, TaK KaK 3aJdaloliHM [eHepaTopoOM sABJSIETCS TOT XKe
GJOKHHT-TeHepATOpP, M BCE CKasaHHOe O er0 CHHXPOHU3ALUH
octaerca B cuje. JIo6aB/w TOJABKO, YTO CHHXDOHH3HPYIOLIHMH HM-
IYIbC MOXKHO NOXABAaTb He TOJBKO Ha ceTKy. C TakuM Xe ycre-
XOM OH MOXeT GbIThb NMOJaH U B aHOLHYIO LENb.
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PaccMorpenHnie HaMu CXeMH! MOJIMeHHUS NHJI006PA3HOTO TOKA
MOXKHO OTHECTH K KJacCy FeHepaTopoB C HE3aBHCHMEIM BO30YX-
nexneM. [leficTBHTeJNbHO, NMI006GDA3HbIA TOK ME  NOJydYaeM
B aHOJLHOH menu JiaMnel, Ha CeTKy KOTOpOi# Mnojaerca 3anycKaio-
Iiee HanpspkeHue TOH HJAH MHOA (opMel. B nparTuke TeseBH3H-
OHHEIX pa3BepTOK 6oJbllloe MpUMEHEHUe NOJYyUHJd TaK¥Ke cXema,
KOTOPYIO MOXHO Ha3BaTh [€HEPaTOPOM NHUJI006pasHOr0 TOKa ¢ ca-
MOBO3OYXKJIEHHEM, TaK KaK 3Ta cxema pa6oTaer Ha ONHOH JaM-
Ne Ge3 noCTopoHHero ynpabJeHus. CoKpaleHHO 3TY CXeMy, 4acTo
Ha3bIBAIOT reHepaTOpOoM TOKa. BHemHe cxema oOueHb Inpocra
(dur. 55) u oTiHuaeTcsT OT GJIOKHHI-TEHEPATOPA TOJBKO I10JIO-
HMEHHEeM CeTOYHOH eMKOoCTH M CETOUHOTO colpoTHBJeHud. [lo mpo-
HCXOLAIMM Ke B Hell npoleccaM OHa INPOTHBONGJOXHa GJo-
KuHr-redepatopy. Ecaum samma 6JOKHHT-TeHepaTopa IIOYTH BCE
BpeMst 3anepTa ¥ OTKPbIBAETCS JHIUIb Ha KOPOTKHHA [POMEKYTOK
BpEMEHH, TO JIaMIa B reHepaTtope ToXa, Hao60pOT, Bce BpEMs OT-
KpHITd M 3aKpblBaeTCs JHIOb Ha HEKOTOpOe BpPEMs, ONpelelsiio-
llee BpeMst o6paTHOrO Xoja MOJyyaeMoro OT Hee Nuia006pa3Horo
ToXa. B 3TOM oTHOlIeHMH cXeMa [OX0Xa Ha pacCMOTPEHHYIO
BHIIle CXeMy C 3andpaeMod JaMIofl ¢ TO¥ JHIUb pasHuuedl, uTo
3alypalMyi UMIYJbC BLI3BIBA€TCS HMIYJILCOM, BO3HHKAIOIIHM
3a CyeT CHUJbHOH cBA3W B aHOAHOH menu. Bnarogaps stoMy Jam-
na Bo BpeMms ofpaTHoro XoJa BCerja HajeKHO 3anepra, Tak Kak
6Bl HU GBI BeJUK AHOLHLIE HMMYJbC, HMILYJIbC B LEMNH CETKH
BCerza GyneT eMy npomopuHoHasdeH, Posb myHTHpYIOIEro guoia
Urpaer B JaHHOH CXeMe Y4acTOK CeTKa — KaTof.

Kakue xe cxeMmbl mpuUMeHSTb IJs1 CTPOYHON pa3BepTKd H Ka-
KHe IJs pa3BepTKH no xKajapy? Hawm, B KOHEYHOM cueTe, HYXKHO
NOJYYHTL C NOMOIIBIO THJI006Pa3HOrO TOKA NUJI006pa3sHO MEHSIO-
uleecss MarHUTHOE MoJie, BeJHYHHE KOTOPOTO MPONOPLUOHAJIBLHO
OTKJIOHEHHe Jiyya Ha 3KpaHe KHHecKona. BejuuHua e MarHur-
HOTO IO0Jisl, KaK H3BECTHO, ONpeAeJsieTcs MpOH3BeldeHHEM YHCJA
BUTKOB KAaTYLUKH, co3fawpuell 370 noje, Ha NPOXOASUIHH O
3TOH KaTylKe TOK. JTo 3HAUHT, 4TO OJWH M TOT XKe Ppe3yasrar
MOKHO NOJYUHTb KaK yBeJHUEeHHEM YHCJa BHIKOB, TaK H yBe-
JUYeHHEM TOKa, HO, IIECOMHEHHO, BBITOJHee Gparh UHCJIO BUTKOB
KaK MOXHO GOJBIIHM.

Unesno KagpoB, nepefaBaeMuiXx B | CeX.,, HEBEJIHKO — BCErO
aume 25—50. TIpu Tako#i uacToTe KaJpoBOTO  OTKJOHSIOIUIErO
TOKa COOCTBEHHAas €MKOCTb KaTYIUKH OCO00H poJju uUrpatrb He 6y-
IeT d TOTOMY YHCJO BHTKOB MOXKHO OpaTbh GOJIBIIHM ¥ OHO Oe-
percs pasunim 10 000—12 000. Heo6xonuMmelfi TOK IipH 3TOM COCTaB-
nsier 5—15 Ma ¥ HeT HEOGXOZUMOCTH OCOGEHHO 3a60TUTLCS O MO-
BHIIEHHH K. 0. J. reHepaTopa. HenuHe#HOCTh xe KaApoBofi pas-
4 A. 4. Kxomos 49



BépTKH GoJsee pe3ko 6pocaercs B Iy1asa, YeM HeJMHEHHOCTh 00
CTPOKe u NG3TOMY HauboJee mejecco6pasHelM OyaeT BHIGOD CXe-
MBI C nojayedf Ha ceTKy Nuaco6pas3HOro HampsikeHus. Yacrora
CTPOYHOro OTKJOHsoUlero toka B 300—600 pas Builie KaapoBOH
YaCTOTBHl M NpH -GOJBLLUIOM YHCIE BHTKOB COGCTBEHHass €MKOCTb
KaTyLIKH MOXeT HCKa3uTb (opMy muanl. [losTOMY, uHcao BUTKOB
CTPOYHBIX OTKJCHSIOWIUX Karyulek Gepercst He Goxaslue 150—500
¥ COOTBETCTBEHHO BO3pacTaeT HeOOXOAHUMBIH AJs OTKJIOHEHHS TOK.
O6BlyHO BBIXOAHAS JlaMIla NPH HE3aBHCHMOM BO3OYXIEHHH HJIH
JaMna B pexuMe reHeparopa Toka norpebasier 50—120 xa u
OTKJOHSIIOLINe  KaTyWKH BKJIOYAIOTCS Yyepe3 [OHHXKAIOIHUH
TpaHchopMaTop. B 3ToM ciyuae NOBHILIEHHE K. M. J. HMEeT cepb-
e3Hoe 3HAYEHHe H MpaBHJbHEE NIPHMEHHTb CXeMy C 3anupaeMoil
ceTKOH unu cxemy TeHeparopa TOKa.

BECEJAA CEAbMA4

KAK NOJIYYUTH BbICOKOE HANPSYKEHUE NJIst
MPUEMHON TPYBKHU

Bu nomHuTe, uTO Ha NpHeMHyl0 TPYGKY HYXKHO [0AaBaTh
6oJblIOe [OJIOKHTENbHOE HanpsiXKeHHe, 6e3 KOToporo He OyzeT
HHKaKOTO 3JIEKTPOHHOTO Jiyua M HHKakoro cBeyeHus skpana. Co-
BpeMeHHble NpHUeMHBle TPYORU TpebyioT AJsl CBOMX AaHOJAOB MO-
CTOSIHHBIX HanpspkeHu#t or 4 000 mo 12000 s. Tak, Hanpumep,
Tpy6ka tuma JIK-715 ¢ nuamerpom skpaHa, paBHelM 17 cm, pa-
Goraer npu HanpsixkeHun 4 000—5000 8, TpybkKa c 3KpaHOM
23 cM — npu HanpsuxkeHud 6000—8000 8 u TpybGka Cc 3KpaHOM
30 cu — npu HanpskeHun 8 000—12 000 s. HauGosee npocroit
crnoco6 MoJydYeHHS TAKHX HaNpsXKEeHHHA 3aKI0uaercss B BBINDSAM-
JeHyy MNOBBIIIEHHOro C MOMOIIbI0 TpaHchopMaTopa HaNpsKeHHd
CeTH NepeMeHHOro TOKa, NpdyeM AJS NOJYYEHHs HaNpsKeHHs B
8000—12000 8 MoxHO U clegyeT NPHMEHSTH CXEMBl YIBOEHUs
H yTpPOEeHHS.

Oanako, npu BceH ero OpPOCTOTe W H3BECTHOCTH STCT ClOCOG
gseyno6eH TeM, yro tpebyeT mnast HUAbTpPAUUH BHIIPSIMJIEHHOTO
HanpsiKeHHs KOHAEHCATOPOB GonbIlIOH eMKOoCTH ¢ GonbluuM pado-
YHM HanpsiKeHHeM H CHUJIbHO yBeJHUHBaeT raGapHTH! H BeC NpHeM-
HHKa. Beinpamurens Ha 10 000—12 000 8 Beipacraer B IOBOJBHO
colutHoe coopyKeHue. KpoMe Toro, npuxodHTCS NPUHUMATH Me-
pHl K 3alluTe Jyya TPYGKH OT HeHCTBUS MaTHHTHBIX NoJied, KQTO-
pble y TpaHcgopMaTopa TAKOTO BRINPAMHUTENST HMET OOJIBLIYIO
BEJIHUHHY, ’
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Harpysxoﬁ Ha HCTOYHHK BBICOKOTO HaHpH}KeHPIH ABJAETCA TOK
Jdyua Tpy6ku. HopmanbHoe 3HaueHne 5TOro TOKA HEe MpeBBIIAET
100—300 mka.

9TO 3HAYMT, YTO MOIUIHOCTb, TPEOYIOIAACS OT 3TOrO MCTOY-
HHKa, cocTaBJjsieT Bcero 0,5—5 87, H 370 06CTOATENBLCTBO [103BO-
Jasier HaliTH GoJiee H3sllHble CNOCOGHI [OJNYYEHHS BBICOKOrO BBI-
npsiMJIeHHOTO Hanpsikenus. OZHH H3 TaKUX COOCOGOB  3aKJIO-
yaercs B CJEAYIOWEM: C KOHTYDOM CIeUHAJbHOIO reHepa-
Topa CHHYCOMAAJbHEIX KoJie6aHuil yactoThl [00—200 xey cmsi3ml-
BaeTcd chenHanbHasds OOMOTKa ¢ GOJBUIMM YHCJOM BHTKOB
(dur. 56). JoGporHocTs BCeh
CHCTEMEBl JE€JaeTcs HACKOJIBKO
MOJKHO BRICOKOH, 6Jgarogaps Vznepamop S
yeMy Ha JONGJHUTEJNBHOH I10-
BHIIIAOMEeH 06MOTKe pasBH-

f,

BaeTcs HanpsiKenue B 4 000— ”ﬂzgﬁwﬂfﬁ_ 88,

5000 6. D10 HanpsKeHue BhH- % obmomna™® K3
-0

npsAMJsieTcs ¢ [OMOIIbIO Ma- Q[F

JIOMOIIIHOTO0 KeHOTpOHa, Ha-
KaJl KOTOpOro {IUTaeTcs OT Y4
crienyanbHod  OOMOTKH, <BSfl-
3aHHOH € TeM IKe KOHTY-
poM. Ilpu  Heo6XomHMOCTH
uMeTb 0oJieée BLICOKHE Ha-
NpsKEeHHs] MOXKHO [PUMEHHTh CXeMy YIBOEHHs HWJIM YTPOEHHs.
[IpenMymiecTBo TaKor'o reHepaTopa flepef CETEBHIM BHINPSIMHTE-
JIeM 3aKJI0YaeTcs Npexae BCers B TOM, 4TO AJs (PUAbTpPalHH BEI-
NpAMJIEHHOTO HaNpsAXKeHHsT TpeGyIoTcs KOHIEHCATOPHl  BCEro
B 100—200 mxmkgd, TaK KaK yacToTa NYJbCAUHH OYeHb BEJHUKA.
Bec rakoro reHeparopa B 10—I15 pas meHbllle, 4eM BeC CeTeBOr0
BEIIPSIMUTEN, NAIOLIEro Takoe Xe Hanps:kende. CxemMa C reHe-
paTopoM BBICOKOH 9acTOTHl NMO3BOJISIET NOJYYaTbh HafPSIXKEHUS L0
30000 & u Bhle npu 3atpate 50—120 ma nocrosiHHOIO TOXA.
K uyncily HeZoCTaTKOB HYXKHO OTHECTH HeOGXOAUMOCTH NONOJIHE-
TEJIBHONO PacXofa MNOCTOSHHOTO TOKa OT BBIIPAMUTENS NHTAHUA.

Eme Gosee u3SIHLIM CINOCOGOM SIBJASIETCS NOJYYeHHE BBICO-
KODO HampsiXKeHHs oOT TreHepaTopa crTpouHofi passeprku. Ilo-
MyuTe, a1 obpamaj Baule BHHMaHUe Ha NOfABJEHHEe Ha AHOLHOH
HHAYKTUBHOCTH JiaMilkl 80 BpeMsl 06paTHOrO XOAA GOJBLIUX [0JO-
JKUTEJBHBIX UMIOYJAbCOB HallpsiKeHds. BeanpuuHa ux MoXeT no-
cturats 3 000—4 000 8. DTH UMIOYJALCH MOXHO YBEJNHUHTh, HO-
GaBup Ha TpaHchopMaTOpe CHEeNHaJbHYI NOBHIIAKUIYIO 06-
MOTKY. [losyuaemule UMIYJbCHW NOZAIOTCA HAa MAJOMOIIHBIE Ke-
HOTPOH, MUTaeMHH, Kak H B eHepaTope BbICOKOH 4aCTOTHl, OT
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crenuanbHoll 06MOTKH, PACHOJIOXEHHOH HAa TOM e TpaHcdopMma-
tope (¢ur. 57). B xKaTod KeHOTPOHA BKJIOUGH KOHAEHCATOD
B 200-—300 MxMK( ¥ noaydaemMoe Ha HeM BBIIPSIMJICHHOE Hamps-
JKeHHe NOfdeTcs Ha aHo4 npueMHo#l TpyOku. Takum oGpa3om,
NpH 3TOM CIOCOGE BHICOKOE HANpAKeHHe MOJYYaeTCA MOYTH Gec-
0J1aTHO, B NMPUAAYy K CTPOYHOH pasBepTKe, He yBeJHYHBasl 3aMeT-
Ho HH rafapHTOs, HH Beca, HU norpebasieMoii MomHocTH, Tak Kak
BBHINpPAMJSEMble HMIYJIbChl JKECTKO CBA3@HH C YACTOTOH  CTPOK
H JefiCTBYIOT TOJIbKO BO BpeMs 00par-
HOTO X0[a, Xorga Jiyd TPpyOKH [ora-
lleH, TO OHH IpH JIOGOH CBO2H aMIH-
TyJe He CO3JAI0T HUKAKUX MOMEX, Yero
HeJIb3s1 CKa3aTb PO J1pedblayllle cno-

pasy co6el. OT reHepatopa CTPOYHOH pas-
Omwpowsmouze  BEPTKH MOXHo 0e3 YABOEHHS [OJY-
s KRR, yats no 10000—12 000 8 u npu MnoO-

FOCTYNEHYaTOM  BHIIPSAMJEHHH — 10
| 30 000—50 000 s.

-4 Bel roBopHuTe, YTO MAJHTENBLMGCTH
HMIIyIbCOB MaJa [0 CpaBHEHHIO C
$ur. 57. Tloayyaemsle nM- [NPOMEXKYTKAMHU MeXKIY HHUHMH W Bago
MyabChl NIORAIOICA HA Mano-  oueHb OOJBIIOH UMOYJABC [Js TOTO,
MOUIHBIH KEHOTPOH. 4yTOGE CpefHee 3HayeHHe BHIIPSAMJIEH-
HOTO HaIpsAXeHUS HMejo TpebyeMylo
sBequuudy. Ho nmeso B TOM, uTO JefcTRyIOllee BBICOKOE
HanpsixKeHHe ONpeldeJsAeTcs He CpefHHM 3HAYeHHeM 3a Ie-
pHOZL, a BeJHYdHON uMIOyJabca. JeficTBUTenbHO,  HMOYJBC
3apAfUMT KOHAEHCATOpD [0 HalpsiKeHdsl, paBHOro CBOeH Be-
guuude. [Jocsie 3TOrO KOHAEHCATOp paspsiKaeTcs, HO TaK Kak
TOK Jiyya OYeHb MaJ, TO K IPHXOAY CJeAYIOLIero UMINYJabCa KOH-
JleHCaTop He ychneeT CuJAbHO pa3psaaurscs. CAedylolmiuil UMIYabC
BHOBb MOJHUMET HaNpsiKeHUe H TaK npaJjee. Bl IIpaBe, 4YTo Ha-
NpsXeHHe NOJydaeTcsi CUJIBHO NYJLCHPYICIIMM H Takas NyJasca-
uus OpH moboM ApyroM cnocofe Gblna 6Bl sIBHO HeJONYCTUMOH.
Ho B maHHOM cayyae nyabcamusi eCTKO CBsi3aHa C YaCTOTOH
CTPOK M MO3TOMY MPaKTHYeCKH HezaMeTHa. Cephe3HBIM HeZOCTAT-
KOM 3Toro crnocofa fiBASieTCS 3aBUCHMOCTb [OJyuaeMoro Hamps-
XKEHHMs] OT M3MEeHEeHHSl YaCTOThl W pa3Mepa OTKJOHEeHHs, a TaKxe
OT TOKa Jy4a, T. €. OT sIpKOCTH H3o6paxeHusi. OfHaKo, NepBhe
JBe 3aBHCHMOCTH He HMEIOT HHKaKOro 3HAaueHHs, TaK Kak Bo Bpe-
MA TpueMa H300paKeHUsl pa3Mep W 4acToTa CTPOK OcCTaloTes
CTPOTO MOCTOAHHBIMA.

YTto ke KacaeTcs 3aBHCHMOCTH BBICOKOTO HamnpsKEeHHA OT
fIDKOCTH KAPTHUHKH, TO B IPAaBHJLHO IOCTPOEHHEIX CXeMaX: H3Me-
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HEeHH® BBICOKOTO HAaNpsKeHHsT B 3aBUCUMOCTH OT SIPKOCTH Kap-
THHKM KosleGaercs B npenenax 2,5—49% npu resepaTope Toka M
0,6—2,69% mnpH CXeMe C 3anHpaeMofl ceTKOH.

BECEALA BOCBMA4
PAIMOTIPUEMHBIN TPAKT

[Mepefinem Tenepb K NpHEMHOH YacTH TeJEBU3HOHHOTO YCTPOH-
CTBA.

Co6CTBEHHO TeJIEBU3UOHHBIH NPHEMHHK — GyIeM HA3LIBATb €ro

PalHOTPAaKTOM — TaK JKe, KaK # OCBIYHBIA IIHPOKOBEIAaTeNbHBIN
IPHEMHUK, MOKET GLIThb OPAMOTO YCHJIEHHS UJH CYNepreTepoIHH-
HHIM, TaK e GyJAeT COCTOATb M3 YCHJIHTENs BHICOKOH 4aCTOTH,
reTepoauHa, CMeCATeNs, YCHJIHTENd IIPOMEXYTOUHOH 4acTOTHI,
BTOPOTO JETEKTOpa H YCHJHTeNsd HHU3KOH dacrotl. Ho Ha 3tom
CXOJCTBO KOHYAETCH.
_ Bnl 3Haere, uTo HauBBHICIIAA CJABIMMAas 4acToTa PaBHa npu-
mepHO 16 000 2y. Ecnn 6nl nepenaTidK ¥ NPHEMHHK NPONYyCKaJH
BCe CJBbIIUMBEIE YaCTOTHl, TO IUAPHHA MOJOCH [IHPOKOBEILATEJNb-
HOTO NIpHeMHHKa Gblna Gbr paBHa 32 000 ey, Tak Kak mpu MOAy-
JALMH Hecymied 4acCTOTH NepenaTddka oGpasyioTcs aBe GOKOBhIE
HOJIOCH, 06e H3 KOTOpPBIX HYXKHO NponycTdTb. B aelicTBHTEND-
HOCTH lepejaBaeMass u NpHUHHMaeMas HaunOoJbllasi 4acToTa He
npesbimaer 6 000—8 000 ey, a na mjuHHBIX BojHax 4 500—
5000 ey ¥ B HaWaydlleM paJnodpHEeMHHKe [0JGCCa 1O BCEMY
tpakry ¥BY u YIIU ne Gnizaer Gosnbwe, yeM 12000 ey u no
Hu3ko#l uacrore 5000—8 000 ey. IlpomexyrosHas dactoTra Ge-
percs nopsinka 500 K2y W OTHOWIEHHE I[PONYCKaeMOH MOJIOCH
K IpOMeKYTOUHOH yacToTe CoCTasaseT He GoJblue, Yem 12 : 500 =
=0,024 =2,4%.

Kakyio e [0J0CY IOJMMKEH NMPONYCKaTb PAaJUOTPAKT TeEJIEBH-
3doHHOro npHemMHuKka? OGO3HAYUM YHCJIO KaApOB B CeKYHIY OyK-
Bofi N M 4YHCI0 CTPOK B KaXXIOM Kazape OYKBOoH 2 H CocuHTaeM
cHayasma, HAa CKOJIbKO 3JIeMEHTOB MHl pa3buBaeM Halle, H306pa-
xenne, [lIupuHa caMoro MajeHbKOro 3jJeMEHTa [0 CTPoKe Oyier
paBHa INMpHHE CTPOKH. Doslee MeNKHX 3JIEMEHTOB, OYEBHIHO, He
6yner. llupuHy CTPOKHM MBI HaljeM, pasfendB BLICOTY H3oOpaxke-
HHf, KOTOpYIO Mhl Ha3oBeM OykBod /A, Ha 4YHMCIO CTPOK B Kax-

pe z (dur. 58):
BbICOTA M300payeHUs h

IIAPURA CTPOKN = ~—ris™hok 5 xampe 2

H 5TOfi Xe BeauuuHe GyJeT PaBHATHCA MHPHHA 3JeMenTa. [lnuHa
CTPOKH 10 CTaHAAPTy COCTaBJS@T /3 OT BHICOTHl H30GpaeHHs,
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4 1. e. b =*3 h. Pasnenus ANHHY CTPOKH
434 —= Ha IWHDHHY 3JIeMeHTa, y3HaeM, CKOMb-
KO 3JIEMEHTOB YJOXHTCA B ORHOM
CTPoKe:

<
| YUCJO 3JIEMEHTOB B CTPOKE ==
_———— __ LTHMHZ CTPOKK ___ b 4z

T lnupuHa CTpoKH  Ajz 3

®ur. 58. Iauxa CTpokd a YMHOXHB 3TY BEJHYHHY Ha 4YHCJIO
pasHa /3 OT BLICOTHI CTPOK 2, y3HaeM H oOlllee YHCJO 3Je-
H306paKeRus. MEHTOB, Ha KOTOpOe MHl pas3buBaeM

Hally KapTHHKY:
OO6iuee 4HCJO 3JEMEHTOB B KAJADE

4
PaBHO = 22,

[Tycts  3aeMeHTsl  yepeayrOTCs
MeXAY Cco00H Tak: uyepHblH, OenblH,
yepHBIA, Genblii u T. X. (dur. 59).

Beezo %z ROROCOK

| Cuzwen Torza mo/sHOE U3MEHEHHE 3NEeKTPH-
e YeCKOro CHrsaja 6yner HPOHCXOZHTb
il Yyepes KaXIbie ABa 3J€VEeHTa M ya-
{_Monyos usmenesue CTOTA CHrHana 6yxer B 2 pasa MEHbLUE
cuenane ofuiero 4yucjia 3JE€MEHTOB, KOTOPHIE

ayd mnpoberaer 3a 1 cex. B xaxmom

bur. 59, 4
KaJpe ™Mbl HaCYHTAJH 3 z?31eMEeHTOB

i Tak kKak 3a 1 cex. npoxoZHT N KaxpoB, TO OOWIEE YHCIO
3JIEMEHTOB, NpoferaeMblx ayuoM B 1 cek., Oyzer B N pas
fospiie, T. €. YUCJAO 3JEMEHTOB, NpoGeraeMbix JYy4oM B 1 cek,

4
pasuo N:% a nauboibmas uyacrtora cHrsaza F, (F :ma-

KcUMaJbHass) B 2 pa3a MEHbIIE, T. €,

4 Nz2
Fn=5%

m— 3

Uemy e paBHa 3Ta BeJHyHHA?

B Coserckom Cotose yacroTa Kaipos nprHsta pasunoft 50.
O6biuHO NpuUMeHsieMble uyHcia cTpok—343, 405, 441, 525, 625.
BosbmeM camoe ManeHbkoe U3 HgX—343. Torna N==50,2=343 u

__ 4 50-3432
3 2

F, —3.921-633 24.
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MaxcumanbHas yacrora MonyJss-

OUN paBHa NOYTH YETBIpEM MHJLIHO- 7 ermpong
Ham repu! Ho nepenaTudxk u npuem- M
HHK D;OJ?)KHBI NpoNycTUTh 06e GOKOBLIE 4@5».((_%
OoJIOCH W, CJedOoBaTeJbHO, [I0Jioca 1/
NpONyCKaHHss NpHeMHHKAa A0 BTOPOTO <~y <=
===
IeTeKTopa Ao/mkKHa ObiTh 8 meey! Ilpu - T
625 cTpokax 3Ta 1noJoca YBEJHYH- —— -
Baercsi no 27 Meey! DT0 HACTOJBKO o TEe=T
OoJiblIMe BEJUYHHBL, 4TO HEOOXOMHMO - -

IPHHUMATb Mephl K HX YMEHBIUEHHIO.

[lepsrifi cnoco6 ymeHnblneHus no-  $ur. 60. Jlyy napucyer cua-
JOCH COCTOMT B TOM, 4TO Teje- 9312 ;*:T":;g"‘f;po:u_ sareM
BH3HOHHas nepedada BEeAeTCs TOJbKO
Ha ofHoH 60koBOH noJsoce. Bro-
pas OoKoBasl TIOJOCAa <Cpe3aeTcs B caMOM  [epelfaTryuke.
310 T103BOJMAET YMEHBUIUTh IOJOCY B 2 pasa M IIPONycKaTb
npu 343 crpokax aumb 4 meey y mpu 625 crpokax — 13,5 meay.
Ho u 31o €ule caulIKOM MHODO, H B HacTosillee BpeMsl [pHMe-
HAETCA Ype3BblYaHHO OCTLOYMHHI cnocol, mo3Bosisioniud  Ges
noTepH KauecTBa YMEHBLUIHTH MOJOCY YacTOT €Lle BIBOE.

Ilpexcrasbre cebe, 4TO JYyy, NPOYEPTHB [EDBYK CTPOKY, pH-
CyeT BCJIEl 33 Hell He BTODY!O, a TPeTbio CTPOKY, 3aTeM MATYIO,
CebMYIO H T. J.— BCE HeYeTHble CTPOKH, KaXKAYIO Ha CBOEM
mecre. [locne 3TOro, BepHYBUIHCH, Jy4 UEPTHT BTOpYIO, 3aTeM
YeTBEPTYIO, IECTYI0 u T. A.—BCe YeTHble CTPOKH U TOXKe Ha
CBOMX MecTax. UTo e monyuumocs? Ha sKkpane mnpouepueHo
TOJTHOE YHMCJIO CTPOK, HO 33 3TO BpeMs Jyy Irpobexal no Kaapy
He OmMA, a ORa pasa. PesysabraT noJgydgaerca Takodl, Kak OYATO
YHCJIO Kalpos cTamo B 2 pasza 66ubluuM. Torma sMecto 50 xan-
DOB MOXHO B3ATb TOJbKO 25. UeTKocTh H300paxeHHsa OCTaHeTCH
Takoll XKe, a MOJIOCA YaCTOT yMeHbIIuTCs B 2 pasa. Passeprka
TaKOTO BHOA HA3hIBAETCT YepeCCTDPOUYHOH.

Pan monomHUTENbHBIX COOOpaXKeHul yKasblBaeT HA TO, UYTO
fe3 ymep6a AJs KayecTEa HW3OGpaXKEHHS DOJOCY MPONYCKaHHS
NpHEMHHKd MOXHO YMEHLIIHTb eule Ha 25—40% u okoHuaTes b
Has QopMyna Qasi onpelejeHdsi MaKCHMAalbHOH YacToTel OyAeT
HMEeTb BHI:

__Nz2
mT" 9

F

rre N—uyucio xaapos, pasHoe 25. TorZa OKOHYAaTENbHO MJIA
PA3JIMYHOro YMCJA CTPOK GyAeM HMETb:
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Yucno ctpox 343 406 441 525 625
[Monoca, m22y 1,47 2,05 2,45 3,45 4,90

Takue noJioCH NPONYCKAaHUA JOJXKEH HMETh Bechb TPAKT Tedie-
BU3HOHHOIo npueMHHKa., CpaBHHTe HX C NOJIOCOH MpPONMYCKaHHUs
NepBOKJIACCHONO PalHONPHEMHHKa y DasHWIA MexAay HMMH BaM
CTaHeT ¢OBEPUIEHHO $SICHOM.

Bac sanurepecosanv, noueMy GepyTcs Takue CTPAaHHbIE LHG-
pHl JJIs1 4HCJaa CTPOK. DTO He CJAYYaHHO H sl MONYTHO OOBACHIO
Bam npuunny takoro smiopa. Uacrora KaLpoBOH passepTKHu
B3ATa paBHOH NPHHATOH y HAc YacTore NPOMBILLIEHHOTO Mepe-
MEHHOIC TOKa. DTG MO3BOJsieT H36aBUTbCS OT IeAoro psja Io-
M€eX, KOTOpble NPy APYroH yacrore KaapoB GBIM Obl CHIbHO 3a-
metnsl, [Ipu wepeccTpouHoll pasnreprke HHCIO CTPOK B Kajpe
OOJXHO ObITh O0f3aTe/IbHO HeueTHbIM, TaK KAK HHade 4YeTHble H
HeueTHble CTPOKH JISITYT OoAHa Ha Apyrylo. HeficrBuTensHo, eciaH
4UCIO CTPOK YETHOE, TO NOJOBUHA UHCIa CTPOK OYZeT IeJhM
YHCJIOM M JIYY, 3aKOHUHUB [epBbIfl NMOJYKaap B KOHIE CTDOKH,
00s13aTeIbHO BEPHETCH Ha MpEXHEee MeCcTo, TaK Kak IEepPBHA H
BTOPOH mnosiykalpbl HuueM He Oyayr omiHuaThed. Ecan xe o6-
Ilee YUCJIo CTPOK HEUYeTHOe, TO MONOBHHA CTPOK OymeT paBHA
HeJOMYy YHCJY IJIOC NoJoBHHa cTpoku (171%/,, 220/, m T. 4.),
¥ Jy4, 060pBaB NEDBBHIA [IONYKaAp Ha MNOJOBUHE CTPOKH, HOH3-
GeXEO, [0 BO3BDAlIEHUH, OKaXencs MeXAY CTPOKaMu, 910 H
HYXKHO IJIsl 1IOJYYeHHs JepecCTDOYHOH pasBepTkH. Uucio u mo-
JIOXEHUe CTPOUHBIX CHHXPOHU3UPYIOIWIUX MUMOYJILCOB OTHOCH-
TEJIbHO KaAPOBBIX UMNYJBLCOB JOJXKHO GBITH CTPOro (PUKCHPOBAHO
H nocrosaHuo. Haa ofecnedeHus 3TOrO CTPOUHblE HMIYJbCH IIO-
JYy4aloTcs OyTeM [MOCTeNOBaTeNbLHOIO NEeJEeHHS YacToThl KaXpos.
Henaerca sro caeayoumsM o6pasoMm. M3 koseGanull ocHOBHOH
gactoTel 50 2y, U3 KOTOPBIX CO3LAIOTCA HMIYJILCH  KaApoBoi
CHHXPOHA3A1MH, BhILeJIsieTcs KaKaf-THGo TapMOHHKA, HANpUMep
5-, 7-1, 9-1, U 3TOA TrapMOHHMKOH CHUHXpDOHH3UDYeTCH IpYyro#
TeHepaTop, 4acToTa KOTOPOre B pe3ysbTaTe 3TOH CHHXpOHH3aIlUy
6yner B 5, 7, 9 pas Ooubute, uemM 50 ey. Uz roaeGaHuil 310rd
BTOPOI'O FeHepaTOpa OfsITh BbIAENSETCd TapMOHHKA, KOTOpoH
CHHXDOHH3UpYETCH CJaeAYRW U reneparop, u Taxk Ao Tex [IOP,
noka He GyHeT MOJIyueHA HY:KHasg 4acToTa, paBHas TpeOyeMOMY
qaucay ¢rpoK. Tax, nmpu 343 cTpokax BHeadercsa 3 pasa 7-s1 rap-
MOHHKA H 4aCToTa TpeTherc reHeparopa gyaer B 7X7X7 = 343
pasa Goaslie, dem 50 ey. Ilpu 441 cTpoke Bmizessiercs 2 pasa
7-1 rapMoHHKa U 2 pasa 3-s1, W uacrora cTpok Oymer 7X7XX3X
X3 =441, B 441 pa3 Bblille 4aCTOTHl KaJpOB.

B Coserckom Colo3e €TaHAapTOM YCTAHOBJEHO DAa3JIOXKeHHe Ha
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625 crpoK. Brl yxxe 3HaeTe, 4To yeM 6OJIbIlle CTPOK, TEM BHIIIE Ka-
yectBo H300paxeHud. ClenoBaTesNbHO, CTAHLAPT TeJEeBH3HOHHOTO
semanua Coserckoro Coio3a SIBASETCS CaMBIM COBEpIIEHHHEIM.

BepHeMes K moJsioce 4acTOT M BHISICHHM, Ha KakKHX BOJHaXx
MOXKHO BEeCTW TeJeBH3HOHHYIO Iepedauyy. Kak H3BecTHO, Hecy-
masi yacrora HOJKHa OblTb, Nno kKpaHHeli mepe, B 10—15 pas
BHII® HAWOOJbLIEH YaCTOTHl MOAYJIALUHH. IDTO 3HAYHT, YTO H30-
OpaxeHnie ¢ pasnokeHueM Ha 343 CTpOKu MOXHO NepelaTh HA
Hecylllell yacrore He Hmuxe 15—20 meey (20—15 x), a ¢ pas-
noxeHHeM Ha 625 crpok — me Huxke 50 meey (6 x). Crenosa-
TRJIBHO, ¢ 3TOH TOUKH 3peHHs, eclH npH 343 CTPOKAX H MOXKHO
ellle Onlo Obl BOCIONB3OBATHCH BepxHEH TrpaHUllell KOPOTKHUX
BOJH, TO npd 625 cTpoKax NpPHUrOAHB TOJNBKG VJbTPaKOPOTKHE
soiHEl. Ho oOKasbiBaencs, yro ecsid Jaxe ¢ TOYKH 3peHus NO-
JIOCHl NPONYCKaeMBIX 4acTOT H MOXKHO OBUIO Obl NDUMEHHUTH KO-
POTKHE BOJIHBI, ApyrdHe INpHUYHHBI 3aCTaBUAM OR OT HHX OTKa-
3aTBCH.

Brl, kak cTapnl pagnonioOSUTeNb, KUHEYHO 3HAKOMH C sBJe-
HHEM MepHOIHYECKOro 3aM U p @ HH A4 IpHeMa ZajdbHHX KOPOTKO-
BOJIHOBBIX CTAaHIHH (TaK Has3biBaeMbld «denunrs). IIpuuuHa 3THX
3aMHpaHUH CTaHeT MOHATHOH, eCH MOCMOTPeTb, KakK 3TH BOJHbI
DOXOIST A0 NPHEMHOH aHTeWHH. Y3JayuerHoe aHTeHHOH KOpOT-
KOBOJTHOBOH CTaHIHHY 3JIEKTPOMATHHUTHOE [OJe MORKHO pasAesHTh
Ha gBe yactd. OfHa H3 HUX pacupocrtpaHdercss BLOJb 3eMHOH
IIOBEPXHOCTH H MOBONbHO GBICTpO 3aTyXaer. DTy 4acTb SHEPIHH
HasLIBAlOT 3eMHOW HJAH NOBEDPXHOCTHOHN BOJHOH HJH
3€MHBIM HJIH [OBepXHOCTHbIM JyyoM. IlpueM noBepxHOCTHOH
BOJIHB orpannuuBaercs paauycoM 40—60 xm. Bropas uwacTh
3Hepruy YXOLWT B IIPOCTPAHCTBO H ee HA3HIBAIOT HEeOeCHOH
HAH I POCTDPDAHCTBEHHOR BOJNHON HAM HEOECHHIM HJIH NpO-
CTPAHCTBEHHBIM JyyoM. BOaus# OT CTaHOHM IpHEM 5TOH 4yacTH
sneprun KB nepenatuuka HeBo3MoxkeH. Ha Bnicotre mnopsaaxa
100 kM mpocTpaHCTBEHHHIH Jyd BCTpeddeT NPOBOAALIHE (HOHH-
3MpOBAHHBIA) CJIof, COCTORIUMHA H3 3aDSKEHHBIX YacTHIl rasos,
COCTABJIAIOUINX BO3AYHIHYIO OGONOUKY Ha 3TOH BHICOT, H, OTpa-
XKasch OT 3TOro CJIOs, BHOBb BodBpallaercs Kk 3emue. [ofina no
3eMHON MOBEPXHOCTH W OTPA3HBILHCH OT Hee, JIyU CHOBA NOXOIMT
Lo TPOBOLAINEro CJOS, BHOBb BOBBPAILAeTCAd K 3eMJIe (qmr; 61)
H T. A., IOKa B pe3yJbTaTe 3THX MHONGKPATHBIX OTPaKEeHUH CO-
BepllleHHO He 3aTyXHer. Bnarofaps 3TOMY K NpDHEMHOH aHTEHHE
MOTYT UpHHTH ABa CHTHANa ONHOW M TOH Xe CTAHUHH, HO IO
pasgpiM nytsaM (¢ur. 62). B 3aBHCHMOCTH OT NPOHAEHHBIX IIy-
Tefl 5TH CHTHAJbi B NpEEMHHKe MOTYT CKJAAbIBATHCA HJIY BHIYH-
tatbes, Tak Kak BHICOTa H OTPaXKawllad CIOCOOHOCTb Cosi He-
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7 cueran

dur, 61. OTpasuBmHCL OT NPOBOAAIIE-
ro ¢Jos, Jy4Y BOSBPATHTCA K 3CMJeE. :ZL’L/X//M Luenanss
CRAQOE/IERINPIER
npepelBHO MEHAIOTCS, TO MeHsioTes ! _
¥ OpolileHHBle CHIHalamy MYyTH, a / \
CJIe0BATENbHO, MEHSIETCA W NpU- | e cuznan
HATBIH aHTEHHOR OOmUE CHrHAJL 7 eyeran
Hawe yxo BocupuHumaer Takoe
A3MEHEHHEe CHUTHaJka JHlUlb KaK H3- 2 cuswap
MeHEHHEe CJABIIMMOCTH mpuHema, A =
uto 6bLi0 OBl, ecad 6bl OPHIIAH .
IB4 TaKAX TEJEBU3HOHWHBIX CHTHA- |
na? O@MH CHTHAJ OTPAa3u/cs ONHH
pas, mnpoileJ KakoH-To NOYTb H  dur, 62. B npueMHHK MOryT
TIonaJj Ha NpUeMHH 3kpaH. Bropoit NpUATH JBA CHrHAAA.
OTpasuscs IBa pasa, npoien 6o-
Jee QOJTHH ONyThb # MOSTOMY MNONAaJ Ha NPHEMHBLIE 2KpaH MO3XKeE
¥, CleloBaTeNbHO, Ha Apyroe Mecto. B pesynbrare Ha 5KpaHe
Oyner JBe OLMHAKOBBIX KaPTHHKH, CABHHYTHLIX OJHA OTHOCHTEJIBHO
apyroii (cdur. 63). Ilpy H3MEHEHHH BBICOTHL H IJIOTHOCTH CJOS
NYTH, UpOIileHHble 3THMH CHTHAJIaMH, MEHJOTCA H IPHUHATBIE
u3o6paxKeHus OydyT CMeEIaTbC OJAHO OTHOCHTEJBHO APYyroro.
EnBa a¥ 0pH 3THX YCJHOBUSX MOXHO GYyUseT 4yTO-HHGYAL paccMOT-
peTb. BosHB pasnuyHOH MAAKHBI OTpaKalcTCid MO-pasHoMy, 4
BoHE kopoue 10 u He OTpaxaloTcd coBceM, IpOGHBAIOT CJOH #
ofpaTHo He BoaBpawaiorcda. Ilpu nmepenade Ha 3TUX BOJIHaX He
MOXKeT [OJIYUHTbCS MHOTOCHTHAJNBHOTO NpHEMA, TaK KaK IpHUEM
GyIeT NpOUCXIIMTL TOJIBKO 3eMHBIM JYuOM. Bropolt curman Ha
OpHeMHHKE MOXET MOSBKTLCHA TOJMAbKO B CJyyae, HanpHMep, OTpa-
JKEHHSI OT KaKuX-JH60 MEeCTHHX npegMeroB. Heob6xoaumecTs
NPUMEHEHHS] HEOTPAXKAIOUIMUXCA BOJH OTPaHMYUBaeT pagHycC
neficTBHS TENEBH3HOHHOR CTAHOMHM IIpEHesoM CYIIeCTEOBAaHHA
3eMHOro Jyuya, T. e. 40—60 xu.

BepseMcs & pafnoOTpaKTy.

Luenans
BO19UTIAIIITICA

flonwsid cuersasr
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®ur. 63. Ha sxpane 6yner ase ONHHAKOBBIX KapruHKHM, CABHHYTHIX 0fiHa
OTHOCHTE/bHO APyroOfi.

Yrobsl OKOHYATEJBbHO YCTAHOBHUTH TpeGOBAHHSI K 3TOH uacTd
npHeMHIKa, HYXHO YYeCTb, 9T¢ KDOMe CHrHaja H3oGpaKeHHs
UYXKHO OJHOBDEMEHHO LPREATb H CONDOBOXKAAMILHA €ro 3BYK.
[punuunnasbHo 3ByKOBOE CONpPOBOXKIEHHE TeJeBU3HOHHOH mepe-
Jauy MoXeT GBbITh Iepeflado Ha JrOGBIX BOJHAX, B TOM GHCHE 4
Ha CcpefZHdX MJaH AauHHbIX. OQHAaKo, CHCTeMa mepefadvyy CTaHO-
BATCS GoJiee MPOCTOR H KA4eCTBO 3BYKAa — 3HAYUTEJBHO JIYIUIHM
IIpH KCNOJAb30BAHHM JIJI 3BYKOBOTO CONPOBOXKAEUHs] BOJAH TOro
xKe nuamasona. OGbIYHO Hecyllas 4acToTa 3BYKOBOTO COLpPOBOXK-
IeHdsl pacnosiaraercsi Ha HAHBOIMOXKHO OJNH3KOM DacCTOSHHH
OT HecylUlefl YyacTOThl CHTHaJIOB H30Gpa’KeHUs CO CTODOHB! Iepe-
nasaemolt Goxkopoil mojocel., Tak, wanpumep, mpu 343 cTpokax
paccTosinie MeXAY HeCyLIHMM yacToTamu Obno B3siTo 2,25 meey,
npu 625 ctpokax —7 meey. Takoe pacrnojoKeHue HeCymHX
NaCTOT MO3BOJSIET CHeJaTb BXOJAHYIO 4acTh MPHEMHOTO YCTpOfi-
CTBA, a TaKXke ero reTepoIMH H CMeCHTeNb OOIMMY Aas 000nX
CHTHAJOB M pasmeNdTb 3TH CHIHaJbl YXKe B KaHane [IPOMEXY-
TOYHOH 4YacTOThI.

PaccMoTpuM BeCb TPAKT IO yacraM, HayKHas ¢ BBIXOZAA.

CxeMa BBIXONHOTO YCHJHTEIS 3aBUCUT OT TOlO, KakaM cClio-
co6oM mepeflaeTcsl «IIOCTOAHHAS COCTaBAAIOMAg». DTO TOXKE He-
uyTO HOBOE, 4ero HeT B OOBIYHOM paauoBelladnu. IIpexcrasbre
cefe, 4TO HAST Tejefrepelava KHMHOKADTHHBI, Ile [0 PasBHTHIO
CIOXeTa TepoH HaGJI0NaloT BOCXOA COJIHUA. YTPeHHAs MIja 0o-
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¢ur. 64. B o6mu# curiaa okasanach 3aMellaHHOH MeJeHHO MeHNIoma ACH
COCTAaBAAIOM A,

CTEleHHO TaeT, CTAHOBHTCH BCe CBETJIeg H CBeTJee, W HahuHell,
BCE 3aJHBAETC TEPBLIMH JYYaMHU SIDKOTO BeCeHHErp COJHIA...
[TocmoTpuM Ha 3TY NOSTHYECKYIO KApTHHY € TOUKH 3DeHHs Tele-
BHBHOHHOTo CHrHana, B Havane o6muil ¢oH Obl1 TEMHBIM W CHT-
HaJ OT AeHCTBYIOUIHX JUIl H OKPYKAaIOWMX HNPeAMeTOB HAKJIalbl-
Bajicd Ha CpefHHH cHrHan oT 3Toro ¢ona. IlocrenenHo H3obpa-
XeHHe CBeTJieeT H BMecCTe C 5THM, [PH HEH3MEHHOM CHTHane OT
caMol KapTHHKH, MeHsieTcsl CpeZHHil CHTHal oT (oHa H, Koria
CTaHeT COBCeEM CBeTJIO, CHTHan OT cpexHero ¢GoHa caesnaercs
3aMeTHO IpYTrHM, 4eM ObUI B Hadasne paccMaTpHBaeMoH CIeHHI.
B ofmeM curHajge oxasajgacb 3aMeilaHHOH, KpoMe CHTHajla OT
CaMOTo CoAepXKaHHA KapTHHKH, elleé HeKOTopas MeNJIeHHO Me-
Holasaca cocrapasiomas (¢ur. 64), xapakrepusyloulas cpellHuil
¢oH nepenaBaeMoro H3o0pakeHHs. DTy COCTABJSIOULYIO, Hasbl-
BaeMyl0 NOCTOSHHOHA COoCTaBJAIOIleH, TakkKe HYXHO
nepenaTb W NPUHATb. [103TOMY BBIXOZHOH YCHJIHTENb (4acTo Ha-
3LIBaeMbli BHAEOYCHJIUTENEM) HOJDKeH GHITh YCHAUTEJNeM [OCTO-
SIHHOTO TOKa, T. €. HAa BCeM NYTH OT BBIXOJA BTODOr0 AeTeKTopa
B0 MOAyJsiTopa TPYOKH B HeM He JOJIKHO OBbITb NEPEXOMAHBIX
eMKocTefl. Takoll ycuiuTesnb JIerKo CAeNaTb TOJBKO OXHOKACKaj-
HbIM, TaK KaK [p4 MHOIOKACKaZHOM YCHJIEHHU JJs KaxAOro
KacKajaa HyXI0 HMeTh OTAEJbHEI HCTOUHHK MHTaHus. B kauecrse
BBIXOZHOrO YCHJINTENS NPHIOAHA TOJBKO CXeMa yCuJieHUs Ha Co-
MPOTUBJIEHHAX, TaK KaK HHKaKas Apyras cxeMa He B COCTOSIHHH
ofecreuuTb paBHOMEPHOe YCHJEGHHE TaKOH IMHPOKOH [OJIoCH
gacroT. O6bIYHO B CXeMy YcuauTens A00aBAAICTCS KODPEKTH-
pyIollHe 3JeMeHThl, MO3BOJAIUINe Yy1yqlluTh QopMy ero Xapak-
TepHcTHKH. [lpocTefimuii crnoco6 KoppekuHd COCTOMT B MOCHERo-
BaTe/JIbHOM BKJIOYEHHH ¢ AHORHOH HarpyskoH KaTyIKuy HHEYK-
THBHOCTH  (dur. 65). 3DTa UHAYKTUBHOCTb YEEJHUHUBAET pe-
3YNLTHPYIOLLYIO AHOMHYIO Harpy3Ky Ha BEICOKHX 4YacToTax H, IO
M3BECTHOTO INpefesna, KOMIEHCHDYeT yBeJHYHBAIOlleeCs ¢ YacTo-
TOH [IYHTHpYOlllee HeHCTBHE eMKOCTell JaMnbBl M MOHTaXa.
B npyroii u3 cxem, rie HHAYKTHBHOCTb BKJIIOU€H2 B NPOBOX, HAY-
WHHA K MORYNSTOPY, HCICJb3YETCs SBJICHHE De30HaHCA Mewny
9TOH UHAYKTHBHOCTBIO H E€MKOCTAME CXeMbl. [lpuMeHsercqs o
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dur. 65. Ilpoctas cxeMa KOppeKIHH.

PSR ADYTHX NPOCTHIX U GOJiee CJOKHBIX CXeM, HO BCE OHH HMEIOT
OIHO Ha3HAYEHH® — MOJHSTb YCHJEHHe Ha BBICOKHX YacToTax #
TeM CKOPDPEXTHPOBaTb (POPMY YacTOTHON XapaKTepUCTHKH.

Iepefinem Kk merekTopy. B pannoTexnnke, kak [3b 3Haere,
HaXOMAT NpHMeHeHHe Tpu Cnocoba MeTeKTHPOBAHHA: NHOAHOS,
aponHoe y ceToynoe. JIBa mepBHIX NPHMEHSIOTCS H B TeJeBHAe-
sud. CeTounoe METEKTHDOBAHHe TNDH TakoH MHPOKOd noJjoce
NpHMeHUTb Hedb3sd. [IpH  anOmHOM IEeTeKTHPOBAHHH NETEKTOD
Jojxed GHTb OMHOBPEMEHHO M BBIXOAHBEIM KacKaZoM, TaK Kak
€CJIH TNOC/Ee HETNo BKJIOYUTH elle OIUH YCHIHTeNbHBIA Kackal, TO
MeXIAY HHMH HYXXHO HJH CTaBHTb IepPexOdHYI0 eMKOCTb, HJIH
UTaTh HX OT Da3HLX BRIIpAMATENeH.

Yame Bcero NpHMeHseTCs JAHONHBIA JeTeKTOp, HUMeEIoWH# mo
CPaBHEHHI0 C AHOAHBIM IO€TEKTOPOM ONHO GOJblIOe INpeHMylle-
cTBQ. UTOGH OIEHHTh 3T NPEHMYIIECTBO, BHISICHHM OCHOBHOE
pasJiHyve MeXIYy pagHo M TeJeBH3HOHHBIM xerekTopoM. [Ipome-
KYTOUHasl yacTora B pajuonpHeMHHKe ofwmyHO B 45—Db5 pas
GoJablile HaubGOJblIed HH3KOH YacTOTH M pasjeseHHe HX [OCJIe
IETEKTOpa HE COCTaBJser HHKaxkoro TpyAa. B TeneBuaeHHH HaH-
GoJablllag <«HH3Kasg» YacToTa paBHa 3—D5 M2y, a mpoMeRyTod-
Hasi yacrora cocrasisier 10—I15 meey, T. e Bcero Jqumb B 3 pasa
Boille. TlpuMenuts GoJiee BBICOKYIO YacTOTy B KaHaje MOpoMe-
KYTOUHOH YacTOThl HeJb3s NOTOMY, YTO TOTAA OHa MaJjo 6yaer
OTJMYATBCS OT YAaCTOTH CHIHaja. JTo 3HAYHT, YTO MOCAE JHeTeK-
TOpa HYXHO pasJesHTh JBe 4YaCTOTbl, H3 KOTODBIX OAHa BCEro
Jub B 3 pasa Gosblie Apyrod. Bul 3Haere, 4TO mpu ABYXOOJY-
TIepHOJHOM BBIIPSAMJEHHH Jerye MOOJYYATh Xopollylo ¢uIbLTpa-
IH0, YeM NpH OAHONOJYHNEPHOJHOM, TaK KaK 4acToTa NYJbCalHH
B HeM B 2 pasa BHIIe. To e caMoe MBI NONYyYHM, eCJH NpHuMe-
HUM JBYXIOJYNEepPHOAHBIN NEeTEeKTOpP BMECTO OOBIYHOrQ OZHOIO-
JYNepUOXHOrO AeTeKTHPOBaHUS., 3[eChb Mbl ToXe B 2 pasa yBe-
JHYUM YaCTOTY NyJbCalMH H NOBBICHUM OTHOLICHHe pasgelsieMBIX
gactoT ¢ 3 mo 6.
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$ur, 66, Croco6pl NMepenayn NOCTOAHHOH cocTaBasioULeH.

Brl roBopHTe, YTO B CXemMaxX JOBOEHHBIX TeJEBU3HOHHBIX MDH-
EMHAKOB M Ja)Ke B NOCJEAHMX aMEepHKAHCKHX cXeMaX [pHMeHs-
JIOCH H MpHMEHseTCs 110 HEeCKOJIbKY KacKaJoB B BHIXOJHOM YCHJH-
Tese, H Bac unrepecyer cyan6a mocrosHHoi cocramisiomes. [le-
JI0 B TOM, 4TO MOCTOSIHHYIO COCTAaBJISIIOIIYI0 MOXHQ Neperardh H
APYTHM, HCKYCCTBEHHHIM, NyTeM. [IpeamosnouM, 4o 3Ta CocTas-
Jdwolas oTQHIALTpOBaHA K3 OOILIEro CUrHaga H BMeCTO Hee Me-
HFeTC BEJIHYHHA KaJpOBOro GJank-CHrHaja. Toraa ycHJIHTeb
MOMeT HMCTb IepeXOlIHble eMKOCTH M COCTOSITh H3 HECKOJIBKHX
Kackanos. Ha peixole e ycHJMTeNs CTaBHTCA AETEKTOD, KOTO-
pH BHUIpAMJsier 3TH OJaHK-CHTHAJL, ¥ NOLABas [oJIy4EHHOE
OT HHX CpefHee HANpsXKEHHe Ha MOAYAATOP TPYOKH, MeHSeT
CpEelHIOI ApKOCTh 3KpaHa (¢ur. 66). [1py Takom crnocoGe BBO-
ZATCA OB IONOJHUTEJbHBIE ONepallHu: NpeBpalleHHe NOCTOAH-
HOM cocCTaBjfOlWell B NPOTOPLUHOHANBHO® H3MEeHeHHe GJaHK-
CHTHaJla B nepelaTunke H o6paTHOE NpeoOpascBaHUE B IIPHEM-
Huke. [TomoGHHH crnocol, Ha3biBaeMBIH «Cnoco6OM ¢ BOCCTAaHOB-
JICHHEM TOCTUSIHHOGH cocTaBasiouled» (pacCMOTPEHHBI e BHLIe
croco6 paspiBaencsl «crmocofoM ¢ mepefayell MOCTOAHHON COCTAaB-
JAoWeR»), UMeJ CMBICH H OblI maxe HeusGexeH IO TeX nop,
MOKa B HAlleM pacropseHHH He Obljio Jamn ¢ OoabloH Kpy-
TH3HO# M, He MMes BO3MOXKHOCTU NOVIYYHTb NOCTAaTOYHOE YyCHJie-
HU€ [JO BTOPOTO NETeKToPd, NPHXOIAUJIOCH BOCIOJHATL €r0 B BHI-
XOAHOM ycuJuTese. B HacTosillee BpeMs roJsyyeHHe HeOOXOIH-
MODNO YCHJIEeHH, NaXKe NPH YBEJWUHBLIHXCSA [OJOCAX [IpONyCKa-
HHA, TepecTano ObiTe npobaeMoll ¥ HeT HeoGXOUMMOCTH B [OpH-
MEeHeHHH JJIg NpPONYCKAHHA DOCTOSHHOH COCTABASIOMIEH KaKHX-
JHGO ACKYCCTBEHHEBIX CPEICTB.

Kakoe xe ycuJeHH® HYXHO [OJYUHTb B pPAagHOTEJEBH3HOH-
HOM TpaKTe? 3alHpaiolliee HaNpsaXKeHHe y COBPEMEHHHIX Teje-
BHU3HOHHO-TIDUEMHHIX TPYGOK JexHT B npefenax 30—90 a. Ilpu
nepeBoje Ha CHHYCOHAAJbHHIE CHCHAJ 3T0 cocTasjser 10—30 6
3¢ ¢ekTHBHOrO HaANpsxeHHd., Takoe HaNpsSKeHHE NOJKHO OBITH
NOJYy4YeHo Ha aHOQHOW Harpyske eHIXOIHOTO ycHautedas. Ilofenus
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5TH UM(PH HA YYBCTBATEJLHOCTb NpUEMHHKA, Mbl HalxeM Heob
XOOUMOe yCHJIeHHE.

Kcratu, Bal mocratouno xopollo mNpenacrasiasere cebe, uTO
TAKO® YYBCTBHTEJIbHOCTh NMPHEMHOrO yCcTpoicTBa? ITO HaHMeHb-
llee HANpsiXKeHue CHUTHAJA HA BXOJde NDHEMHHKA, NDH KOTODOM
Hanps)KeHue HAa BHIXOJE MMeeT HOCTATOUHYIC BequmuHHy. [Ipenmo-
JIOXKHM, 4TO B IPHEMHHKe [Ipd CHrHaJe Ha BXone, paBHoM 100 uxe,
noJyyaercsd HzoOpaxeHne ¢ HOPDMaNbHOH KOHTDPACTHOCTbIO. 3Ha-
YHT, 4yBCTBUTENIbHOCTh HpueMuuka 100 mxs. 51 B 2 pasa ysemu-
YHBAIO YCHJIeHUEe [0 NpPOMEXYTOUHOH uacroTe. MoXHo JH CKa-
3aTh, YTO TeNepb YYRCTBHTEJNLHOCTb CTala BJBOE BHIIE, T. €.
YTO Temeph TAaKylo Ke [0 KAuecTBY, KapTHHKY s [IOJy4Yy IIpH
50 mxe na mxone? Het, me sHauuT, u BoT nouemy. Kpome mo-
JIE3HOrO CHTHaJa HAa BBIXOJe NpHEeMHHKa BCerja HUMeTcs HBa
COPTa CHTHAJIOB, OKa3bIBAKOIINX BPEIHO® BJHSAHHE: 3TO TaK Ha-
SbIBAaeMble BHEIIHHE NUMEXH M BHYTPeHHMe WyMbl. BH 3Haere,
YTO HCTOYHHKaMH BHELIHHX [OMeX SBJSIOTCA BCEBO3MOMKHBIE HC-
KpDOBBI€ pa3pAmbl, KOTOPLIX B TOPONCKHX YCJOBHSIX BCETAa HMeeTcCH
nocrarouHoe koaudecto. IlyeTb cpenruil ypoBeHb BHEIIHHX 110+
mex paseH 10 mxs. Ecau uyBcTBHTEeNBHOCTDL npreMHuKa 100 xxs,
T. e. Ha ero BxoJ HyxkHo nopats 100 mxs, uToOB NOJy4uTH HA
Boixofe 10—20 8 HanpsKeHHa curxajna, To ot 10 sxe momex Mu
MIOJTYYHM Ha BhiXOAe 1—2 g y OHH Majlo CKaXKYTCA Ha NpUHATOH
KapTHHKe. ¥YBequuuB B 2 pasa YCHJeHH® [0 [IpPOMeXYTOYHOH
qacToTe, MBI NOJYyYuM pYXKHBe HaM 10—20 6 HampsaKeHus cdr-
Hajla H B TaKOM MecTe, I'le NOJIe3HbIH CHTHaJ pasen 50 Mxs, HO
MpH 3TOM H LUYMH YCHJIATCA B 2 pasa, Ha BEIXOAE OHH HalyT
2—4 8 u 3aMeTHO HCHOPTAT KapTuHKy. OTCiona HeTpyAHO [o-
HATB, YTO MOBHIIEHHE YCHJIEHHS OSHAyaeT MOBLILIEHHE YyBCTBU-
TEJABHOCTH TOJbKO RO TeX NOp, [0oKa HeOOXONUMBIH NOJAe3HBIH
CHFHaJl B ONpeleJeHHOE YMCIO pa3 GoJblie CPeNHEro CHUIHAIa
or noMex. Bropoe orpaHHyeHye Ha UYBCTBHTEJbHOCTh [PHEM-
HAKA HAKJalblBAIOT BHYTpeHHHe [IYMB, NpHYHHA BO3HUKHOBE-
HHSI KOTODBIX KPOTCSl B CAMHX 5J@MEHTaX, COCTaBJAIOUINX CXeMYy
NDHEMHHKA, ¥ [POHUCXOASIIMX B HHX SJEKTPHYCCKHX Ipoleccax.
Yyer nepeunc/NeHHBIX Bblle NPUYHH NPHBOAMT K 3aKJIOYEHHIO,
YTO mpenesbHash YyBCTBHTEJIbHOCTb COBPEMEHHOTO TeJeBH3HOHHOTO
npHeMHHKA dHe HyXHa Ooabme 100—200 mxs. dro sHauurt, uTO
YCHJIeHHe, KOTOpOe JOJKeH o0eCleyHTb pagHOTPAKT, AOJAKHO
6biTh 100 000—200 000 1 yBenyyuBaTL €ro CBepX 3THX LHGp He
HWMeeT CMEICJIA, IO KpaiiHelt Mepe [o TeX NOp, MOKAa MBI He Haf-
4eM HOBHle CPEICTBA [J/1s yMeHblleHHl COOCTBEHHBIX IIYMOB H
cpencrBa GoJiee HaAeHOH 3alIMTH OT BHEIIHHX NOMeEX.

63



Gur., 67. B anoano#t uenn YBY McoweT 6biTh BKJAIOYEH KaK OJHHOYHbLIH
KOHTYP, TaK M MOJAGCOBOH UALTPD.

Bepuemcs K cxere npuemHuka. Ilo cpaBHeHHIO C IIHPOKO-
BEIIATEJbHHWM [1DHEMHUKOM TeJIeBU3HOHHBII paJHONpHEMHHK HMeeT
TO NPEUMYILIECTBO, YTO B HEM OTCYTCTBYeT HeOGXOAHMOCTb B
nJaBHOH HacTpofike. Ilpy OnHONPOrpaMMHOM  TeJleBU3HOHHOM
BeLUIAHHH 3TO NPOCTO NPHEMHUK ¢ NOCTOSHHOH HacTpofixoit. Ilpu
JBYXIIpOrpaMMHOM BCIUAHHM NDHEMHHK JAOJIKEH HMeTb JBe (H-
KCHDOBaHHB® HACTpOHKH, TpebyeTcs JH ycHJeHHe Ha BBICOKOH
yactore? IlpH HanHuMy TOJNBKO OXZHOI TEUICBH3UOHHOH CTaHUMH
HeoGXOnMMOe YCHJIEHHe BCErJla MOXKHO MOJYYHTh B KaHaJe [po-
MCXKYTOUHOH Y4acTOTBI H YCHJEHHE HAa YacToTe CHCHaJa Tpebyercs
JUilib B TeX CJyYasik, KOrla HYXHO [IOBLICETb UYBCTBHTEJIbHOCTH
NpUEeMHHKa, HampuMep AJs NpueMa Ha GOJBIIMX pacCTITHHUAX.
IIpu nmByXmporpaMMHOM Xe BelIaHUH YCHJEeHHe Ha BHICOKOH
yacToTe COBEpLIEHHO HeOGXOAUMO, TaK KaK IUUpHHA TeJeBH3H-
OHHOH NOJIGCHl YacTOT HCKJAIOYAET BO3IMOXKHOCTb OTCTpPOHKH OT
BTOpOil cranuuy ¢ noMombw YIIY u ocEOBHAS H3GHPATENBHOCTD
MoxeT GhiTh ofecneyeHa TOJBKO Ha 4acTOTe CHTHaJA.

B anoxmnyio uens YBY Moxer GbiTh BKJIOUEH KaK OXHHOYHBLH
pe3oHaCHBEI KOHTYP, TaK M N0J0COBOH ¢uawvTp (¢dur. 67). B nep-
BOM CJyyae Npolle HacTpoHKa, BTOPOH Ke AaeT GoJbllee ycuje-
HII® W JYYIWYIO W3GUPaTeNbIoCTh NPU MHOMONPOrpaMMHBIX Tepe-
Jauax,

B KkauecTBe reTepOLMHA M CMECUTEJS MOTYT GLIThb HCIOJb3O-
BaHBI Te )K€ CXeMbl, 4TO U B paaHonpHeMHHKaX. Bosee wacto mpu-
MEHSIeTCA OTAJbHbH reTepoldisH, COOpaHHBIA N0 TPeXTOYEYHOH
cxeMe (¢ur. 68), KoHCTPYKTHBHO Gojlee MNpOCTOH H YROGHBI.
CrabusibHOCTL KOJMeGaHUH reTepolHHa HMeeT GoJbliee 3HAUEHHE
B CBfI3H C TeM, UTO [0JOCa NPONYCKaHUA KaHaJja IpOMEKYTou-
HOH 4acTOTH 3BYKOBOTO COTPOBOMKACHHS Maja IO CPaBHEHHIO C
YacTOTOH reTepoldRHa M Npx HEHOJNBIIOM OTKJIOHEHHY Mocrensed
OT CBOEr0 HODMAaJbHOTO 3HaueHus 3BYK nponanaeT. [leficTBu-
TeJBHO, YacToTa DPerepoduina pasHa 656—70 meey, a mojoca mpo-
TOYCKAaHUSA YCHJAHTEJIA NPOMEXYTOYHOR YacTOTH 3BYKOBOTO COIpO-
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dur. 68. HanbGoaee gacto npu-
McHReTCa TpeXToyeyHas cxeMa.

npuEMIUNG

BOXK/ICHUSI COCTABJISIET BCe-
ro 100—200 key. MHocra- ur.69. Ilpocrefimas antenna nas mpue-
TOYHQ yacTtore FETEPO,U,H‘ Ma TCJECBH3HOHHHBIX CHI'HajnOB.
Ha HU3MeHHTC Ha 0,1%
(65—70 key), KaK CHrHaJ
S8BYKOBOTO COTNDOBOXKAEHHS MOYTH MOJHOCTBIO BHIXOZMT U3 IOJO-
cbl ycuautesiss. OQHOH U3 OCHOBHBIX NPUYHH H3MEHEHHs 4acTOTHI
reTepodnHa stzlifiercs koJebaHue HanpSKECHHA HaKajaa H3-3a He-
NOCTOAHCTBa HanpsiKeEusa natawooumeil ceru. Kak Ha cnocod
Goph6bl ¢ ITHM SIBJIEHHEeM MOXHO YKa3aTh Ha HeGoubluofl nepe-
Kana jamnel rerepopuHa (5—10%), Tak Kak npd NOBLIIEHHH Ha-
OpAXKeHUs! HaKaJla yacToTa reTepoJHHA [OYTH He MeHseTcd, B TO
BpeMA KaK OHa pe3Ko OT3HBAETCS Ha yMEEbIIEHH® HarpsikKeHHs
Hakajla HU)XKe HopMmanabgHoro. UYacrora rerepoaura Gepercs
BhII® HOCYIUIMX 9acTOT H306Gpa’kKeHHS y 3BYKa, YTO MO3BOJSET
CHeNaTh NPOMEXYTOYHYIO YAaCTOTY, 3BYKOBOTO COHPOBOKIEHHA
HHXe MPOMEXYTOYHOH YacTOTH CHTHAJOB H3o6paxeHds. DBbl
TIOMHHTE, YTO Hecyllas 4acToTa 3BYKOBOTO COMPOBOXKISHUS KECTKO
CBA3aHa ¢ Hecywled uacroToll CHCHana XapTHHKH, 4YTO 1O-
3BOJIIET HMETb B [pPHEeMHHKE, HeCMOTPA Ha HEOGXONLUMOCTb
TpHeMa JBYX CHTHAJIOB, OJHO BXOHHOe YCTpOHCTBO H ONHH reTe-
POOHH M cMecHTelb (3T0 OCOGEHHO BaXHO MOTOMY, YTO TpH
ABYX TeTepOAMHAX BCErIa MMEJHCh Gbl B3auMuble moMexH).Ilo-
3TOMY NOJOCa NPONYCKAaHHs BBEICOKOYACTOTHONO TpPaKTa Olipele-
“JIIeTCA Pa3sHOCOM MEXKIY HeCyUIMMH JacTOTaMM CHIHAJOB 3BYyKa
A KapTHHKH H npH 625 cTpokax RoMKHa ObTh paBHA MPHMEPHO
7 meey. Co CTOpPOHBH 3BYKOBOTO CHTHAJja I10J10Ca OTCYHTbIBAETCS
o6bigH0 Ha ypoBHe 30-—40%.

AnTenHa W BXOA DpHEMHHKA ABJSIONCH, MO CYLIECTBY, OLHHM
13 Haubosee CJOMHBIX MecT. Bu 3Haere, uro Jiofass aHTEGHHA
mpUHEMaer CHTHAJH PasHbIX YacToT no-pasHomy. B paguompu-
eMHHKEe 370 He HMeeT GoNblIOro 3HAYeHHA, TaK KaK H3MeHeHH®

5 A. f. Hgononm 66
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Pur, 70. Ycunarenn [TY MomeT ObITh BHIOJHEH Kak Ha MOJOGCOBbIX (HJb-
Tpax, TaKk H Ha OAHHOYHBIX KOHTYpax.

BeJIHYUHBl CHTHAJIA [PH Nepexonde € OJHOH CTAHIHH Ha LPYTYIO
KOppEeKTAPyeTCs aBTOMATHUSCKOH g [YUHOH peryJHpoBKOH yCH-
JeHusi, a HepaBHOMEPHOCTh IDHEMa B Npenesnax HOJOCH HHU-
ToxkHa. Ilpu TeseBH3UOHHOM 3Ke NpHEMe HaJ0 pPaBHOMEPHO NpH-
HATH TaKyl0 MOJIOCY YacToT, B KOTOPOH CBOGOLHO Da3MeCcTHIIHCh
66 150—500 mimpokoBentaTenbHbIXx craHuuil, ITostoMy KauecTBO
aHT€HHBL Y €e COMVIaCOBaHHe CO BXONOM HUIDAIOT T'POMAAHYIO
poab. 3ajaya MOCTPIPKH TAaKOH LIHPOKCIOJOCHOH AHTEHHB fAB-
JsIeTCs KajeKko He JErkoH u M03TOMY B TelleJI0OHTENBCKOR Npak-
THKE [I0Ka [PHIAETCS MHPHTBCS C TeM, YTO BXOH [pHEMHHKA
6ymer Tpe6GoBaTh HOACTPOHKM mon aHTeHHy. [Ipocrefiurasa reje-
BH3HOHHAsT aHTeHHa MpeNCTaBjsdeT COGOH ABa  H3OJIHPOBaHHBIX
APYr OT ApYyra, MADMKAX HJHM JKECTKMX IOPH3OHTAJbLHBEIX f1DOBONA,
ILJIMHA KOTOpBIX Gepercs [aBHOH YeTBepTH IJIMHBEI BOJIHBI TeJje-
BH3HOHHOH cTannuyu (¢ur. 69). IIpoBona CHUKEHHS CKPYUHBAIOTCSH
BMeCTe W IIONAlOTCS Ha BXOZ NPHEMHHKa.

Yeuaureas MPOMeEXKYTOYHOH YacCTOTH MOXKeT GBITh BHIIOJIHER
KaK Ha nosocoBwix ¢uasrpax (dur. 70,a), TaK U Ha OZHHOYHBIX
pacCTpOEHHBIX pe30HaHCHHX KoHTypax (¢ur. 70,6). Hante Bcero
IPHUMEHSIIOTCS PacCTPOEHHBIe KOHTYDPBI, TaK KaK HaCTpPOHKa MOJo-
COBHIX (HJBTPOB Ha TaKyl0 MOJIOCY CJOXKHA U NOJ CHJAY TOJBKO
crenuajucTaM, pacroJgaramuiuM Heob6xoguMo¥r amnnaparypoi.
KoHTypsl HacTpanBalOTCA Ha pasHBE YaCTOTBHI C TAaKUM pacueToM,
yTo6L pe3yJLTHpYyIOLlasd N0J0ca NPONMYCKaHHS HMeJda HYXHYIO
BesHunHy (¢ur. 71). Hactpoiika KOHTYpOB, Kak MpaBHJO, IIDOH3-
BOOUTCA HHAYKTHBHOCTLIO.

Pasnenense curHanoB 3ByKa H KapTUHKH MOXKHO IDOH3BECTH
B J1060M KacKaie YCHJHTEJNS NPOMEXYTOYHOH YacTOPhl, HO
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yaoGuee pasmesiath B 2 w0
Iend CMEeCUTesl, TaK Kak
NpH 3TOM yMeHbLIaeTcs
BEPOATHOCTh MONAaRAHUs
3BYKOBOI'O CHTHAJIa Ha
MOIYJIATOD npHeMHOH
Tpy6ku. CymecTyer ie- ®ur.71. KouTypsl HacTpaHBaioTCsl HA pasHbie
JbIl pax crnoco6oB pas- 4acTOTH TaK, 4TO6H PE3yAbTHPYylOWas
neJieHas, marouwux oIou- noJa0oca HMENa HYXHYI0O DEIHYHHY.
HaKOBO XOpOLIHe Pe3yJib-

Tathl, H BBIGOP  HX

yallle BCEro sBJsieTcs JesoM BKyca. [loxasannele Ha ¢ur. 72 1pu
TakHe CXeMbl elBa JU Tpe6yIOT NoapoGHBIX mosicHeHHid. B mep-
Boi (¢ur. 72,/) 3BYKOBOH CHIHAJl CHUMAeTC ¢ HaCTPOEHHOIo Ha
9TOT CHTHAJ KOHTYpa, BKJIIOUEHHOrO MOCJeNOBaTeNLHO C OCHOB-
HBIM KOHTYpPOM CMecHTess. Bo Bropoii cxeme (¢ur. 72,2) 3Byko-
BOil CHTHaJ NOJaeTcsi Ha CeTKy nepsoro kKackama YIIY sByxa ¢
NoMOLIBI0 HeBGOABIIOH O6MOTKM CBSI3W, B Tperwhell (dur. 72,3) —
3BYKOBOH KOHTYpP BKJIOUEH B 3KDaHHYIO CeTKy cMmecHTeJs. Bo3Mo-
XeH ellle NeJblH pAN IOPYTHX BapHAHTOB.

51 BaM roBopHJ, u4TO AN YMeHBbIIEHHS HeoO6X0AHMOH MOJOCH
NpONYyCKaHHUS BXONHOTG TPAKTa HECYIlHe YaCTOThHl KADTHHKH H
COMPOBOXKAAIOULETO € 3BYKA DACIOJIONKEHB MpeleJbHO OGJH3KO.
IT0 3acTapjser NTPHHHMAaTh CHelHaJbHbie Mepbl NpOTUB Nmonaja-
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HHS 3BYyKUBOTO CHPHalna B KaHas uaoBpaxenud. Has srofl uenu
B KaHaje YIIY curnanoB uzofipakeHus BKJIOUAIOTCHA chleliHalb-
HBle, TaK Ha3bIBaeMble OTCACBIBAOLIHE KOHTYDH, HAaCTpPOEHHblEe
Ha MpPOMEXKYTOYHYIO yacToTy 3ByKa. CyllecTByeT ULeablid pak
€noco60B BKJIOYEHHS 3THX KOHTYPOB H s Hapucylo Bam mea u3
Hux (¢ur. 73). Ilpu nepsom cnocobe (dur. 73,/) orcacHBaoLIHAM
KOHTYD HHAYKTHBHO CBfI3aH C OXHHUM H3 KOHTYPOB.YCHJIHTEJIS NpO-
MEXYTOUHOH uacTOThl KaHajia KaptuHKu. [a cBoefl pe3onaHcHOf
YacTore, paBHOA NpPOMEXKYTOUHOH 4acTOTE 3BYKOBOTO CONPOBOKIE-
HHSA, 3TOT OTCaChHIBAIOUIHE KOHTYP BHOCHT B CBfiI3aHHHIA ¢ HHUM
koutyp YITY usobparkenus GoJbllioe 3aTyXaHHE H TeM BLI3BIBaeT
yMeHbllleHHe CHTHaJ0B 3ToH gacrtorel. Ha Apyrux uyacrorax Bius-
liHe OTcacChIBamllero KOHTypa noyTH He oulyimtaercs. [1pu Bropom
cnocobe (¢ur. 73,2) mocaenoBaTeNbHBIA PE30HAHCHBIH KOHTYD
BKJIIOYWEH NapaJliieJIsHo ONHOMY H3 KOHTYpoB. Ha cBoefl pesoHaHc-
HO# 4YacTOTe KOHTYpP HMeeT O4YeHb MaJieHbKOe CONPOTHBJIEHHE H
AJIs1 3TOA 4aCTOTH [OYTH HAKOPOTKO 3aMBIKAET BBEIXOJA CBA3aHHOTO
C HUM Kackajna. B ycusiurene npoMeKyTouHOH YaCTOTHI 3BYKOBOTO
COMpOBOXEHHS HHKAaKOTO OTCachlBaHMs He TpefyeTcs, TaK Kak
y3Kas 1ojioca BIHOJIHE TapaHTHPyeT YACTYIO OTCTPOHKY.

Ocraerca pacCMOTpeTb KaHaJ 3BYKOBOIO CONPOBOIKIACHUA.

Ilns ymyuulenus kadecTBa 3BYKa, CONPOBOXKAAIOLUIErO Oepe-
LaBaeMo® H300paXKeHHe, NPHMEHAETCS YacTOTHAsA MOMYJIAMHA.
Bce anementn kdnama 3Bykosoro composoxaenus—¥I14, orpa-

Hacrad ¥774 ' H cnedyrowiemy Yacmomuan
1 xacxady Yi7¥ TaPANTTEDUC -
STYNT KACKa~
24 / 5{1
- POHCENY Ui~
¢ /
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HNackad Y7y H cnedymuemy
“ “wackaly Y174
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dur. 73.
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HHUATEJb, YaCTOTHLIH METEKTOP H YCHJIHTEJb HH3KOH YaCTOTH —
HHYEeM He OTJHYalOTCs OT TeX XKe 3jeMeHToB ob6niyHoro UM npu-
eMHHKAa, KpPOMe HECKOJbKO IOBBIUIEHHOH INPOMEXYTOYHOH uya-

CTOTHI,

BECELA AEBATAA

KAK OTZIEJSIIOTCA U PA3JEJSIOTCS] CUTHAJIbI
CUHXPOHHU3AUNUH

B cBoe BpeMms s ofolien Moa4adHeM BOUpPOC 06 OTAEJEHHH
CHTHAJIOB CHHXPOHH3ALMH OT oOlllero CUrHala M O pasieNeHHH
HX MeX1y co0o#.

Tak kKak 1o BesJHYHHe CHHXPOHH3HDYIOUIHE CHTHaJBl BCeraa
6osbile caMoro GONBIIOTG CHTCHAJa KAapTHHKH, To JOCTaTOYHO
nopath OOWMH CHIHaJd Nocjie NeTeKTopa, HanpuMep Ha aHol
JRORA, B KATOL KOTOPOTO BKJIOYeHO NOJIOKHTEJNbHOe HampsikKe-
HHe, 3anHpaolllee THOL A BCeX CHIHAJOB, MEHbBUIHX CHIHAJOB
CHHXPOHH3A[MH, YTOOB yope3 A4ON NPOXOAHMM TOJNBKO 3TH CHI-
naanl. Ho takas cxema TpeGyer, 4To6bl CHIHAJ Ha NHOLE HME
CTPOTO NMOCTOSHHYIO BeJHYHHY, TaK KaK HHaue Jgu6o npofiayT
KpOMe CHTHAaJIOB CHHXPOHH3AUHH W OGOJblIMe CHIHAJBl KapTHHKH,
Au60o IHON OKaXKeTcs 3anepThiM AJs1 BCeX CHIHAJOB, BKJIOYas H
CHTHAJEl CHHXDOHH3aUWH. Jlyullge pe3yJbTaThl AaeT cxema <
ABTOMATHYEOKUM CMellleHHeM, MeHAIIINMCS NPOTOpPLUHOHAJBHO
obuieMy curHany (¢ur. 74). B 3TOfi cxeme CHrHaJj 3apsmaer

n
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bur. 74, Pa6ouyad toyxa MeHAETCA ¢ M3IMEHEHHEM CHrHaJja.
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-J‘_ [ToBansoe KOHIOEHCATOD B l€nn CeTKH H

] HANORWENUE casuraer padouylo TOUKY Tak, UTo
- JaMIa OTHHpaeTcss TOJAbLKO CHI-
L HaJaMH CHHXDOHH3alHH.
Hanpgorcesve
J I\___#2 KoNdenCamape CxeMy, OTAJAOIULYI0 HMIYb-
| : Chl CHHXDOHHM3aIHMH OT o6uIero
- p CHTHaJa, Has3bBAalOT a M IIJ H-
! arprrenLe TYAHB M cesekTopo . [lo-

\ | Ha CONPOMUBAEHULY
CJie oTAeJieHdss CUTHAA0B CHHXDO-
HHU3AIHY HYXKHO HX pa3neJIuThb,

. T, e. Hy»eH 9acTOTHBIH CeneKTop

®ur, 75. Ha comporusaenun WIH CEJIEKTOP M0 MJIHTEIbHOCTH.
NosABATCA ABA ITHKA HaNPAKEHHA, B HpOCTeI':IHJHX paSI.IeJIHTeJIbeIX
cXeMax HCIOJB3YIOT KOMGHHALHH

H3 eMKOCTH H CONPOTHBJeHHS. Bynem cuntarh, 4To OTAeJeHHBIH
CHHXPOHH3UDYIOWIMA HMIYJALC HMEET CTPOTO MNPSMOYLOJNBHYIO
popMy, g modanuM ero Ha IENOYKy, COCTOSLLYIO H3 IOC/AEN0Ba-
TEJIBHO COCNMHEHHBIX €MKOCTH H cONporHBJeHHdA. [IycTs eMKOCTD
i conpoTvBjeHUe HeBeluKu. Ilpu momaue wMmyasca uwepes <Co-
npoTuBJieHHe npoiiaer ObicTpo yGuiBalomuit ToK. I[lo oxoHuaHHY
UMOYnbCa 3apsijl, HAKOIJIEHHEI HAa KOHIeHCAaTope, TakxkKe GhICTPO
cTeger yepes CONpOTHBIeHKe. B pesyrnbrare Ha COMPOTHBIIEHUH
OT JEHCTBHR HMIIYJCA OKaXXeTCH JBa [HKAa HampsiKeHus
(dur. 75): MONIOKHTENbHBIH OT 3apANHOTO TOKA | OTPHUATEJNb-
HbIi OT TOKa paspsna, NPOXOXALIEr0 B IIPOTHBONOJOXKHOM Ha-
npasnendu. Ha xoHaeHcaTope Xe Mpl IWJIYYHM HampsiKeHHe, 1o
thopme OIH3KOE K NPHJIONKETHOMY HMIYJLCY H OTJHYAIOUIEECT OT
Hero Ha BeJHYHHY [aJeHHs] HaNps:KeHHs Ha conportuBiennu. Pop-
Ma nmuKoB He 6yler 3aBHCETb OT TIPOROJIKHTEJBHOCTH HMIIYJLCOB
H KOPOTKHH CTPOUYHBIA M NMPONOMN¥HUTENBbHBIA KaJpPOBBIH HMIYJIbCH
JNaJlyT ONHHAKOBbE MHKH (NHIIb C DA3HEIMH PACCTOSHHAMH MEX-
Iy MOJIOXNHTENbEBIM ¥ OTPHIATETLHBIM [HKOM), €CJH BeJHYHHLI
napaMeTpoB LENOYKH BbIGPAHE! [IPHMEHHTENBHO K CTPOYHBIM UM-
nyascam (¢ur. 76). [TonoxuresbHEIE THKH MOTYT GBITH MCAAHBI Ha
reHeparop CTPOYHOH pA3BEPTKH H YKaXKYT €My MOMEHT CMEHB
CTPOK. YBeJMYHM Temephb 3JIEMEHTH HEMOUKH M GyAeM CHMMATh
HanpsKeHue ¢ KoHmLeHcatopa (dur. 77). Ilpu Gonbliux BesTHYH-
HaX eMKOCTH H CONDOTHBJIEHHs KodleHcaTop GyXeT 3apsakKaTbCsl
MeJAEHHO U KODOTKHH CTPOYHOH HMIYJbC He yclleeT CO3ZaTh Ha
HEM CKOJBKO-HHGYIL 2aMeTHOrO Hampsikedus. Kagposslii  xe
HMMIYJbC, AeACTBYIOUIUA 3HAYHTENbHO Gonee IJIHTENBHOE BpeMs,
YeM CTPOYHBIH, 3apAANT KOHIEHCATOp HO CBOEH BEJHYMHEI H-CO-
3aCT Ha HeM HANpsAXNKeHHe, MaJio OTAHYAIoUleecs OT MPHJIONKEH-
HOrO KaapoBoro uMmysnca. TakuM o6pa3oM, Ha KOHIeHcaTtope
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Pbur. 76. KopoTkne CTPOUHEE H HPONOMKHTENLHEIE KAZPOBHIE HMMIIYJbCH
A3AyT OAMHAKOBHIE MHKH.

OKaXYTCSl TOJNBKO KaApOBble CHHXPOHH3HDYIOIIHE HMOYJbCH, KO-
TOpBIe MOTYT GBITh IOXAHBI Ha COOTBETCTBYIOMHKH reHepaTop. dTH
npocTeliline CXeMbl NPEKPACHO CIPABJSAIOTCS CO CBOEH pOJIBIO [0
TeX NOp, HOKa Mbl He MPHMEHsIeM uepeCCTPOUHOH paspepTkH. [lo-
CMeRHAS HpeabsBafeT GoJiee XeCTKHe TpeGOBaHHA K CHHXPOHH-
3HPYIOINM CHTHaJIaM H HPHBOAHT K YCJOXHEHHIO CXeMHI 4acToT-
HOTO ceJeKTopa.

UTo e HOBOTO MOSIBJIAETCA IPH HEpecCcTPOUHOH pa3BepTKe
MO CpaBHeHHK ¢ oO6bYHOH NOoCJenOBaTeNbHOH pasBepTKOH?
fIpexxne Bcero meHsercss cama ¢opMa CHHXPOHHSHPYIOILIErO CHI-*
Hana. Bol MOMHHTE, YTO [HpPH YepCCCTPOUHOH pasBepTKe Jyd CHA-
yajia NpouepuyuBaeT HewueTEble CTPOKH, 3aTeM BO3Bpallaercss o6-
paTHO M UepPTHT ueTHHe CTPOKA B IPOMEXYTKAaX MeXJy Heuer-
ubiMH., HasoBeM CURXpOHHSHPYIOIIHE HMIYJBCH, OTMeyalollye
MOMEHTBHl Hayaja IOJYKAaApOB, NEPBBIM NOJNYKAAPOBHIM W BTO-
pBIM MOJNYKaZpPOBHIM HMIYJbCOM cOOTBeTCTBeHHO. I[loMHHTE, 51 ro-
BODHJI, UTO AJsl TOTO, YTOOBI CTPOKH BTODOro MOJYKaapa JeraH
MEXKIY CTPOKaMU NepBoro, ofluce UHCIO CTPOK B Kajgpe Gepercs
neyeTHBIM. Torza Ber, Kaxercd, He COBCeM NOHSJIH LeJIb TAKON)
BbIGOpa, W § MOMNKTalCh Gosiee 1MOLpPOGHO pacckaszaTb 06 3TOM
cefiyac. A mOHATH 3TO HeTPYAHO. JIeHCTBHTENBHO, NMPEANOIONHM,

ﬂ_ R 700aKKsE UMBYS0E!
c _{HL__H_H_I—‘\_Q__

Puyr. 77. Ha xonneHcatope OKaMyTcs TOJLKO KaAPOBhIE HMIYJbChI.
7}



4TO 38 NONYyKaAD YKJAaAbiBaercsl LeJoe YHUCJO CTpoK. Toraa Ta-
KOH nOJIyKaap HU4YeM He GyAeT OTMYaTbea OT OGRIYHOTY KaApa
¢ BIBOE MEHBIINM YHCJAO CTPOK y NepBas CTpoKa BTODPOTO HOJY-
Kaapa JsXeT Ha TO e MeCTO, Mle Oblla MNoOJOXKeHa IlepBad
CTpOKa ‘nepsoro noJaykaiapa. [lycte Tenepp K nepBOMy noJyKan-
py ZNo6GaBHTCA emle NOJOBHHA CTpokH. M3-3a sToro Jsyu sanmep-
®WHTCH BHH3Y Ha BpeMs, paBHOE NOJOBHHE MJUTEHBHOCTH 3TOMH
MOJIOBHHBI CTPOKH, H OMO3JaeT Ha 3TO BpPEMs C- BO3BpallleHHEM
HasepX. Ecau 6hl nyy He 3alepxaJjcs Ha MOJCTPOKH BHH3y, OH
nonai 6b Ha TO MeCTO, e HayaJach.neppan cTpoka. Ecan ObH
JyY 3a/lepoKaJCcs BHE3Y Ha LEJYI0 CTPDOKY, TO Ha CTOJBKO e OH
ono3nan 6w H HaBepx u nonaja Obl Ha To MeCTy, rae Hayajaach
Bropas cTpoka. Ho oH onosgal TodbKO Ha NMOJCTPOKH H HEH3-
GexHO NoaafeT HHXKe Hayaga NepBOH M BhIe Hayaja BTOPOH
HMEHHO NO CepelliiHe MEXNy HUMH.

Bepuemcs K CHHXPOHW3HPYIOILKEM HMOyJdecaM. CTpOuHHI re-
HEepaTop HaMH MOAJEPKHBAETC B COCTOSAHWH TOYHOH CHHXPOHU-
3aUHH TOMLKO BO BPeMsl ILDAMOro Xofa KaapoBOH pasBepTKH.
[Ipn of6paTHOoM Xe Xooe 3TOT I'€HepaTOP NpedoOCTaBJeH CaMoMy
ceGe, TaK Kak BO BpeMs JEHCTBHS KaJ(DOBGTO CHHXPOHH3UPYIO-
Hlero HMOyJabCa HMIYJbCOB CTPOUHOH CHHXPOHH3AUMH HET. SlcHO,
YTO HHKAKOTO COIVIaCOBaHHS MOMEHTA OKOHYaHHS MEPBOro Mony-
Kalpa ¢ OBHXXEHHeM JYyya MO CTpOKe O6eCreyHTb HeJb3sl H nep-
Boe, UTO HYXHO CHeJaTh, 3TO BCe BPeMs HepXkaTb TeHepaTop
CTPOYHOH pa3BePTKh 8 CTPONOM NOBHHOBEHHH, T. €. MOAaBaTh
CTpOUHBIE HMILYJIbCHI HENpEpBIBHO, B TOM HHC/Ie H BO BpeMs Hedl-
CTBUSI KaApoBoro uMnyJbca. i sTod menw Kalposeli CHHXPO-
HH3UDYIOILKMA HMOYJABC HeJaeTcsl He CIJIOMIHBIM, a npopesaercs
yepes Kaxiyio ctpoky (our. 78). Ha Gnank-cursan, no u nocae
KalpOBOTO yMIMyJbCa, TaKikKe MOMCUIAIOTCA CTPOYHbie UMNYJIbCHl
IMonas 3T4 UMOYJbCH HAa CTPOUHYIO DPa3feJUTENbHYIO (lelNOuKy,
MOLI TONYYHM KODOTKHE [OJOMKHTENbHbIE ITHKH He TOJbKO OT Ha-
4yaja KaXKAOTO0 CTPOYHOTO HMIYJbCa, HO OT KaApOBOTO HMILyJI5Ca
nocje KaXAOro npopesa, H, TakuM 006pa3oM, CTPOYHbIA reHepa-
TOp ByAeT BCe BpeMsl HAXONHTBCS B CTPOTOM LOAYHHEHHH Yy Te-
penatyHka.

Kadpogsid umnynee

Kadpoesid dnanx-cuenan

Pur. 78. Kanposmif uMnyapc mpopesaeTcs uepes KamkaAyio CTPOKY.
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(,‘Zz,'g o Mavano 2-eo nonyxalpososo umnymca

UL

df;ﬁ)fl: Hevano 7-20 nonynaldpogoeo umaymea

U U L

dur. 79. MMoaykangpoBbie HMNYJIbCH,

[Ipexne uem mocMoTpeTs GOPMY BBILEJEHHOTO KaJpOBOTO
UMIYJabCa, HapucyeM MOJHLIHA TeJeBH3HOHIIEIA CUTHAJ, HamlpHUMep
ana 343 crpok (¢ur. 79). O6GpaTure BHHMaHHe, YFO pACCTOSIHHE
MeXxay 171-M CTpoMHBIM EMOYJABCOM H HAYajJoOM BTOPOTO IIOJY-
KaApOBOro HMIOYJbCa B 2 pasa MeHblle, ueM Mexay 343-M u Ha-
YaJIOM NepPBOIO MONYKaApOBOro uMnyiabca. [Topanum ummmyJsbchl
Ha KALpOBYIO pasmeJHTeJNbHYIO Lenouky. Tak Kak o0e Tpymibl
HUMIYJABCOB OTJMYAIOTCH ORHA OT APYro, TO # BbLAeJeHHbIE M0-
JyKaZpOBble UMNYJBLCH NOJNYYHJIHCH HECKOJBKO pasJHUHBIMH
(¢dur. 80). Ecay ofecneyuTs CTPOTOE TOCTOSHCTBO ITHX HMITYJb-
COB [0 BeJWUHHE, TO TakKoe pasjHYHe He HMeJo' Ghl HHKAKOre
3Hauenus. Ho wumnysnbc Bcerza 6GynerT B HeKOTOPHIX Npenenax

Z2-a rorynaldpooesid
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&ur, 80. BaifesleHHbe TONYKANPOBEHE HMOYJbCH OKa32JMCh PasHBIMIL
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Pur, 81, IlonyxanpoBrie HMIYJLCH NPOPE3aHH uepes MOJCTPOKP,

MEHATH CBOK0 BEJHUPHY, H OKa3LIBAeTCd, YTO NPH 3TOM GyRer
MEHATbCST H MOMEHT oKOHUaHUs [epBOTY NOJyKajapa Ha cpeane
CTpOKe, ecJd HMIYJbcH 1o (popme Gyayr passmmunbl. [as Toro,
yTo0bl CAesaTh KalpOBHE HMIYJILCH ONHHAKOBHMH AJs OBOHX
NONYKAAPOB, X0 H NOC]e COGCTBEHHO KaIpOBOTO HMNYJLCa BBO-
AST TaK Ha3blBaeMble <«NOJYCTpOUHBIE» («YpPaBHUTENLHEIE») HM-
nynLChl M KaAPOBHH wMIYJEC IPODC3alOT Fe yepes LENylo CTpo-
Ky, a uepe3 noactpoku (dur. 81). Ilocne Takoro ycnoxuHeHms
ofa moNyKaJpOBHIX MMOYJbCa COBEPLUIEHHO ONUHAKOBHL y OCTa-
HYTCS ONAHAKOBEIMH K MOCJE YacTOTHOTO (UABTPA.

Xouy Bac ycnokouts TeM, uro 3ta dopMa CHrHasna — OKOH:
naTeJbHass u SoJiblle HHYero K Hell [po6aBasATb He OyAeM
(dur. 82).

Bul 3amerus, 94T0 A5 KaAPOBBIX HMHYJLCOB MBI BMECTO
KPYTOrO IepelHero Kpasi DOJIYYHJH MOCJe pasfesenus NOJOTYIo
dopmy. OxasniBaercs, YTo TOYHOCTh CHHXPOHHK3ALUH MO Kaapam
Npk H3MEHEHHH aMNRUTYLBl HMIyJabca OyleT TeM BhHIIe, 9eM
Kpyue ator nepenHuit kpafl. Caenate ero Gonee KLyThiM MBI MO-
JKEeM, YMEHbUIHB HJIH eMKOCThb, HJIH CONPOTHBJIEHHE, HJIH TO H
Ipyroe BMeCTe H TeM CaMbIM [PefOCTAaBHB KOHIAEHCATODY BO3-
MOXKHOCTL 3apsiKarbest GeicTpee, Ho npu 3TOM CTPOUHBIA HM-
yJAbc Ha BHIXOLE KaApOBOTO (PHALTPa MOMKET BHIPACTH LO TaKOH
GeJUYILHE, Y70 3aCHHXPOHH3HPYET K3APOBLHIA reHepaTop paHblle,

dyr, 82. OxoHuyarensHas ¢opMa NOJAHOTO CHrHaja,
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dur. 84. Kagposwf umoyasc

nMeetT KpyToH QPOHT H CTpoy-
BBIH UMIOYABC Mad.

dur. 83. Croxubifl kagposslil GuALTP.

yeM. IPHACT KaAPOBBIH WMIYJALC, H TEM KAPYLIHT NOPSAOK CHH-
xpounsauun. TakuM o6pasoM, ¢ LOMOIILIO TOJNBKO OLHOH eMKO-
CTH g OLHONO CONPOTHBJIEHHS EEJb3si OAHOBDEMEHHO NOJYYHTHL H
KpyTo#l nepefHHH Kpall KaJpoBOrO HMOyJbCa H  JOOCTATOUHO
CHJIbHO NOJA3BHTh MMMOYJbCH CTPOUHOK CHEXpOHH3auuH. [losTomy
IJs1 BHOEJNCHHs KaApOBBIX HMDYJIbCOB Hallle NPUMEHAIOT CXeMy,
COCTOSIILIYIO H3 HECKOJIEKHX 3BeHLEB, OOHYHO H3 Tpex (dur. 83).

ToBanwsitr ummyrse

— 'L_..._..___
Lsrfenennsid cmpoynsid
! | ummnse
!
| I — L
|- "

$ur. 85. Tleppas moaysolHa COGCTBEHHHIX KoneGauuil ucnolnsyercs As
CHHXPOHH3ANHH CTPOUROIO reHepaTopa.

B Tako#i cxeme NpHIOMKEHHBIM HMIIYJbCOM cHAuaNa 3apsiKaercs
nepBhIii KOHAEHCATOP, 3aTeM, 1O Mepe 3apsila NEepBOTO, BTOPOH
H, 0o Mepe 3apafa BTOpOrC, — tpeTHl. Koraa mepsble ABa KOH-
HeHcaTopa MOJHOCTHbIO 3apaAsTcs, TpeTHH OyleT 3apsaKaTbCs
TaK, Kak OyATo KpOMe Hero HAKaxkHX JpYTHX KOHAEHCATODPOB
Her. IlosToMy cHauana HanpsiKeHue Ha BbIXOJe LENOYKH pacTeT
OUeHb MEIJICHHO ¥ CTPOUHBIH HMIYJLC [OUTH He JaeT Ha
TpeTbeM KOHJEHCATOpe HHUKAKOro 3apsifad, a 3aTeM HampsiKeHHe
Ha BbIXo[e Bo3pactaer ObICTpo, W nepeanufi Kpall XaapoBoro
HMIyJibCca MOJYyYaercs AOCTaTOUHO KpyTeiM (dur. 84).

Hna Bolgesenuss CTPOYHBIX YMIOYJBCOB YacTO [PHMEHSIOT:
KpoMe paccMOTpeHHOH Lenouku KoJieGaTeNbkbli KOHTYp ¢ G0Jb-
wuM 3aryxanueM. Ecan na Tako#l KOHTYp nonaTh CTPOYHBIA HM-
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OynkC, TO B KOHTYPE BO3HHKAIOT COOGCTBeHHble KoJjeGaHus, nep-
Basl TOJYBOJIHA KOTODHX H #CMNOJb3YeTCS] NJAA CHHXPOHU3AIUHH
redeparopa cTpox (¢ur. 85). Hame smecto KoHTypa GepyT Ha-
cTpoeHHbl TpancopMaTop, KOTOpHH yao6Hee KOHTypa TeM, 4To,
MEHSIs1 KOHIB! BBIXONHOH OOGMOTKH, MOJXKHO MEHSTH [OJAPHOCTDH
NOJYYeHHONO UMIYJaLCa, a MeHAs CBA3b MeXay oOMOTKaMH,
MOXHO nonofpath HEOGXOAUMYIO AMOJHTYAY uMIyJnca.

BECENLA LECHATAA
NOJIHAY CXEMA NMPUEMHHUKA

Hamwu Gecenhl MOAXONAT K KOHIY H H3 3JIEMEHTOB TeJIEeBH3HU-
OHHOTO NpPHEMHHKA HepacCMOTPEHHHIM OCTAJCs TOJBKO ONHH BBI-
npsMureds. Ho OH HnueM, KpoMe DOBBHIIIEHHOH MOIIHOCTH, HE
OTJIMYAETCS OT BBUIDSIMWTENS IS pajHONpHEeMHUKA H o HeM o
He MOTy HHMYero CKasaTh TaKoro, 4to He Gbuio 6nl Bam u3BecTHo.

Mtuoree ellle u3 TOro, 9To BCTPEYAETCa B IDAKTHYECKHX CXe-
Max, Bam ocraercs uenoHaTHEIM. 51 CO3HATeNbHO ONYCKAT MHO-
rge NMOApOGHOCTH, 9TOOH He 3aTEMHHTb HMH OCHOBHOe COfepKa-
HHe pacCKasa O TOM HJIH HHOM 3JieMeHTe TeJeBH3HOHHOro MNpH-
emuuxa. Konwas uamy Gecefinl, 1 X094y BOCMOJIHHTB 3TOT NpoGed,
HO cAenaTh 5To me B OflleM BHAe, a paccMoTpeB ¢ BaMu KkoH-
KpeTHyIc cxemy. BospmeM Ins 3TOH LeaH CXEMY TEJEBH3HOHHO-
ro npuemHuka TtHna K-12 (¢dur. 86, cM. BkJefiky B KOHUE
GpoLops) .

Ienepatop KaapoBO# pa3BepTKH

B namne JI, Be, naBepHoe, y3Haau OJOKHHI-TeHepaTop ¢
paspsaaHoil samnol. Iasa sTofi nenu o6blYEO npUMeHseTcs ABOH-
woii Tpwon tuna 6H8M. Conpornenenue Re CAYKHT 1J1s peryJ-
POBKY UacTOTH TEHepaTopa W BMecTe ¢ CONpDOTHBjIeHHeM R
u eMgocThlo C) cOCTaB/sieT CeTOUnY0 Lelib GJOKHHI-TeHepaTopa,
ompenessolilylo BpeMs upsMoro xona. R;Co— oGniuHass awox-
Has pa3Bs3ka; R, BMecte ¢ Rs npeacrasisioT cofodl 3apsiHoe
conporvBienue; C3 — 3apsuinas emkocTh; Rs peryJqHpyer aMIuiH-
TyAy NOAY9aeMOro MujooGpaskoro HampskeHus; Rs BKJIIOTeHO
IJISl HeKOTOPOrO yMeHbllleHHs BpeMeHH OGpaTHOro Xonaa.

JI; — BhHIXOAHAst jaMna, HanpuMep 6P5 B TpHOLHOM peXKUMeE;
C, — nepexoaHas eMKOCTb y R; — COUpOTHBJeHHe yTedkd. [lo-
TEHIMOMETp Ry MO3BONISeT PEryJHpOBATH CMELIEHH® Ha CETKe H
TeM noao6paTh HAUBHIOAHEHIIE® HojaoxkenHe pabouedl TOUKH.
OTkJoHAOM e KAaTYIIKH BK/'OYEHBl B aHOAHYIO lienb Jepes aBTo-
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tpancthopmarop Tp,, nocsienosa-
TEJBHO C KOTOPHIM BKJ/IOYEHO CO-
nporusiaedue R,.

M3 Bcell cxemnl renepatopa
KaApoBOH pa3BepTKH HaM Heu3s-
BECTHa  TOJBLKO IeloYKa U3
Rio, Ri1, Ria, Cs. Hasuauenne ee
COCTOMT B cCJelyiouleM. Jlerko
BUJETBb, YTO NPH TakOM BKJIIOYe-
HHH 4epe3 OTKJDHAIIHE KaTyuw-
KH, KpOMe YMCTO JlepeMeHHOro
nua006pasHoro TOKa, mnpoiixer
ellle ¥ HEKOTOpasl 1JOCTOsIHHAS CO-
crapaawmas. [lone, cosnaHHoe
3TO# cocraBisiomleldl, BEI3OBET
HEKOTOpOe [OCTOSIHHOE OTKJeHe-
HHe Jiyya y CIABHHET BE€Ch pacTp
(HaNOMHHM, uTO pacTpOM Hashl-
BAEeTCH CeTKa CBeTHALIUXCH CTPOK)
BBEPX HJH BHHM3 OT LeHTpa 3kpaHa. KpoMme Toro, pactp moxer
0Ka3aTbC CABHHYTHIM Y 0O KaKof-THGO Apyrofl npuyuHe, Ha-
npUMEp H3-3a HETOUHO LEHTPAJIBHONO PacloOJOMKEHHS 3JeKTPOLOB
B TPYOKe HJH H3-3a BIUSHHA KAKUX-JHOGO NOCTODOHHHX MOCTOSH-
HEIX nogefl. PaccmarpuBaeMasi nenb N03BOJISIET YCTAHOBATH H30-
OpaxeHue Ha 3KpaHe B HeoGXOLHMOM noJaoxkeHuu. [loTeHuno-
serp Ri; Ha3HBaercs NO3TOMY NOTEHIHOMETPOM &I E€HTPOBKH»
HIH «nepeMelleHHs N0 Kaapys.

Has BrsicHeHUs paGoThl CXeMbl I@HTPOBKH HADHCYeM ee B
cneaywowem pune (dur. 87), rae R, — BHyTpeHHee COUPOTHBJIe-
HHe jaMull Jlp; OCTaJbHBIE deTaau sicHh H3 o0o3naueHufl. Takas
CXeMa Ha3bIBaeTCA «MOCTHKOM» M ofJjiafaeT TeM CBOHACTBOM, 4TO
BCETZa MOXKHC HAalTH Takoe COOTHOLIGHHe MeXIY BeJIHUHHAMH B
CTOPOHAX NOJYUEHHOTO YeThIPEXYTOJAbHEK3 (Ha3blBaeMbIX <«IJIe-
9aMH» MOCTHKA), UDH KOTOPOM Uepe3 OTKJOHAWOULMe KaTYyIIKH
(BKJIOUEHHBIE, KaK TMOBOPAT, «B AHaNoHAJL» MOCTHKA) He GynxeT
HHKaKOro TOKa, HeCMOTpS Ha TO, YTO K MOCTHKY NPHJIOXKEHO MOo-
CTOSHHOE HaNpsiXKenue sunpsaMurend. Eciau ke 310 cooTHOIIe-
HHe HapymaTh, TO uepe3 AHaroHaab DOHAET TOK B Ty HAH ApY-
IYI0 CTOpDOHY B 3aBHCHMOCTH OT TOTO, KAK MEHRETCS CONpOTHBJE-
HHe nJjey. B gaHnoM cayyae Takoe HapylleHHE co3zaercs No-
TeHIHOMEIpoM R);, OXHa 4acTb KOTOPOTO BKJICUEHA B OLHO [Jje-
90 MocTa, Apyrasi — B fApyroe. IlepemelleHueM ABHXKKa 0016u-
paloTcA TaKue HalpapJeHHs U BCJMYHHA TOKA depe3 AHANOHaJb,
KOTOpBIE [IO3BOJIAIOT YCTAaHOBHTb pacTp B UeHTpe 3KpaHa. §l He
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oroBapuBaj; CHeuuajbHo, 4To Mbl paccMaTpuBadm paBoTy sTOM
CXeMbl TOJBKO IO NOCTOTHHOMY TOKY, CUMTasi 3TO CaMo CcoGOH
nodATHbIM. [lo nepeMeHHol CcOCTaBAAKLICH HUKAaKONO MOCTHKA
HeT, TakK KaK 3Ta COCTaBJfiollas 3aMbiKaercst depe3 Cs Hemo-
CPeNCTBEHHO HaA KaToH JaMIH.

[FenepaTop cTpouHOH pasBepTKH

Jlamiia JI3 u BCe ee Helii — TOT Ke reHeparop NUI0OGpasHO-
ro Hanp:-KeHHs, HA TOH XKe Jjamne ¥ [osCHeHHH He Tpebyer.
Otauuie OT pacCMOTPEHHOTO KagpoOBOro TeHepaTopa, Kpome Ia-
[aMeTpPOB CXEMBl, 3aKJIOYacTCd B TOM, 4To MOCAELOBATEJNbHO C
3apsanHoii eMKocThl0 Cs BKJIIOYEHO He NOCTOSIHHOE, a NepeMeHHoe
W 3H53YHTEJbHO GOJblLee O BeJHYHHE COLPOTHBJEHUE Rjs. ITO
BhI3BAHO TeM, YTO JaMmna pafoTaeT B pexuMe 3alupaHHs BO
BpeMst o6patuoro xomxa. Llenun Cio, Ryp v Ciy, Ry HMetoT OGBIU-
HO8 Ha3HAYeHHe: MepBas—aBTOM3THYECKOe CMellleHHe, Bropaf—
nuTaHue 3KpaHHO# cerkd. OTkJOHSIOUIAE KaTYHIKH BKJIOYEHH
yepes TpaHc(hHOpMATOpP, BBIXOAHaA OGMOTKA KOTODOTO ILIYHTHPO-
BaHa JAuoAoM. [TonoxuTesnuble MMNYJbCEl HanpseHHs, BO3HH-
Kawlllne Ha aHo#HoH oOMOTKe BO BpeMms 00paTHONO XOfla, YyCH-
JUBAIOTCH ¢ MOMOULPI0 TOMNIHHTENbHOH OGMOTKH H IOC/® BhI-
npamgaesus Jamnofl Jlg mopaioTcst ¢ KoHaencaropa Ciz Ha aHoX
KiHeckona. Hakan 5Tofl JaMIbl muTaercs OT 3TONO ke TpaHC-
dopmaropa Tps.

Paauorpakr

Cama cxeMa Bam zoaxna GbTh NOHATHA. B cocras ee BXo-
JUIT: ONHOKACKaAHBIH YCHJMTENb BBICOKOH 4acTOThl, CMECHTeNb H
OTIeNbHE DPeTepo/inH, ABYXKACKaLHBIH YCHIMTENb MPOMENKYTOU-
HOH 4acToTHl, ABYXNOJYINEPHOAHBIH AHOAHBIH NETEKTOD W OAHOKa-
CKAAHBIH BBIXQAHOH YCHJHTENb. ¥YCHJAHUTEIH BBICOKOH W MpoMe-
KYTOYHOH YaACTOTHI COOpaHBl Ha OAHHOYHBIX KOHTypaX. Bmixon-
HOH YCHJIHTEJb UMEeT DPOCTYI0 @HOAHYIO KoppeKuuio. Ilorenuno-
MeTp Ry CAYRHT MJs PYYHOH peryJHpDOBKM YCHJEGHUs NyTeM
yBeJHueHusT CMelllenus Jamn JI7 u Jle.

OcTaHoBUMC HECKOJIBKO Ha BONpDOCE MOAYJIALUH TPYOKH H
yIpaBJeHUs CPEAHEH APKOCTBIO CBeueHus 3KpaHa, Bel momuuTe,
9TG CHUTHAJB CHHXDOHH3AUHH AOJIKHBI [IOCTYATb Ha CeTKy TpyO-
KH B OTpHLATeNbHOH (ase, yTo6Gel BMecTe ¢ GaaHK-CHTHAIOM
racuTh JAyY Ha BpeMs obpaTtHoro xoma. B cxeme K-12 stu cm-
THaJbl Ha aHOAe BBIXOJHOH JIaMOBl HMeIOT HOJOMXHTRJIBHYIO HO-
JAPHOCTL (Ha COTKY BBIXOAHOM JaMObl OHY CHHMAIOTCA C aHOAA
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JleTeKTOpa B OTPHLATEJbHOH (ase) H MoZaHH HA KaToOA TPYOKH.
Takas cxeMa BbIOpaHa H3 CJAEAYIOIIHX COOGpPaKeHH:

1. Ana HOpMaJbHOTOG pacCMaTpHBaHHA NPHHATOro H3005paxKe-
HHA HeoO0XOAuMOC BBIGpATh pPaGoyyld TOUKY Ha XapaKTepHUCTHKe
TPYOKH TaK, 4TOObl CPEAHSS SPKOCTh He ObLla HU  CJIMUIKOM
GOABIIOH, HY CAHUIKOM MaJod, ITO MOXKHO CIHEIaTh HEeCKOJBbKH-
M4 coocoSami. IlpeanonokuM, YTo CiUrHaJ HOAQeTCH Ha CeTKY
TPyOKH Yepe3 HepeXomHOH KOHJeHCATOp (IOCTOSIHHAA COCTaB-
AtlCIUAsT ge NPOXOAMT). Torda HOCTOSIHHBIA NOTEHLHAJ CeTKH pa-
BeH HYJIO U 117 Bbi6opa pafodeli TOUKH AOCTATOYHO NOAATh HEGOMD-
Ioe IMOCTOSHHOE HallpsXKeHHE, HaPHMED ¢ AeJuTe I HaNpsKeHH s,
NOAKMIOUEHHOTO K WCTOUHHKY nuTaHus. Eciy cHATb nepeXxonHoH
KOHIASHCATOP 1 OTKPBITh NYTb NOCTOSIHHGIH cOCTaBAsIOLIeH, TO NO-
TeHIHaJ ceTkd GyldeT paBeH MOTEHIHAJy aHONA BHIXOAHOTO YCH-
autedis. PelylHpoBKa sspKoCTH B 3TOM cayyae OyAer ocylue-
CTBAATBCA 33 CUET PABHOCTY MexJAy HanpsKeHHeM Ha aHoOLe
YCHJAHTENR y Hanpa)KeHWeM BBINPSIMUTENSA, CO34aBaeMbiM HA
aHoAROH Harpyske ycuawrens. Hnas nponyckarus IIHpOKOE NO-
JOchl 3Ta Harpyska Gepercs paBmo#t | 500—3 000 om u nadenue
HaapsiXKeHnst Ha Hel MOXET OKa3aTbCd HOTOCTATOYHEIM IJg MO-
JlyueHHA HeOOXOAMMBIX NPELesOB DETYJHPOBKH [OJOXKOHHS pa-
Gouell Touky Ha XapakrepucTuke TpyOku. Ilpu nopnawe curxana
Ha KaTon TpYOKH [OCTOSIHHBIA MOTEHIHAN CETKH MOJIKeH OHTh
HMXKe [OTOHLKasa KaTofa U [Js 3TOTO B HaUleM DaclOpaXKEHHH
HMeeTCsl MHOTO OOJBIIMHA 3anac HaNpsKeHHs, deM INpH Noxade
CHCHaJla Ha CerKY.

2. Bu noMHHTE, YTO Ha CETKY aMINIHTYIHOrO CENIeKTopa CHH-
XPOHH3KPYIOUHEe HMNYJALCH HYMHO MOAABaTh B NOJOXKHTENbHOH
tdaze [Ipu monynasnun TPYOKH ya CeTKY TaKHe UMIYJILCH GYAYT
NOy4aTbCsl Ha Harpys3ke HeTexTopa. BelHuuHA HX MOXKeT OKa-
3aThC HEJOCTATOYHOH H moTpelyercsl AONOJNHHUTEJNbHOE yCHJIeHHe,
HpHIeM YCHJIUT®Nb HOMKeH OBThb JBYXKaCKalHbIM, TaK Kak
HYXKHO CCXPaFHTh a3y UMOyascoB. B paccMmarpusaeMofi cxeme
HMIYJBCH UMEIOT NOJONKHTeNbHYIO a3y B aHOAHOH Leny BBI-
XOIHOTO YCHJIHUTENs, C KOTOPOTO M MOZAITCA HENOCPEACTBEHHO
Ha aMIJHUTYIHBIH CEJEKTOp.

Bce ocrambHOe B paccMoTpeHHOll ¢xeMe Bam mo/KHO OBITH
HJIH 3HaKOMO U3 PaAHOJIOGHTEJAbCKOH NPAKTHKH, HJId NOHATHO M3

MOHX paccKasos.
* *

*
Ha sroM 2 3akamunBalo cBou «0ecefbl O TeJCBHAEHHH».
B HEX caesaHa [OMLITKA BO3MOXKHO IpOIUe H KOpOYe paccKa-
3aTh 06 OCHOBAX TEXHUKH Nepeauy M30CparKeHus Mo Paino H O
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TeXHHUECKHX CPOJICTBAX H cnocofaX, ¢ NOMOUILIO KOTOPHX pe-
aeTcs 3Ta HACTOJBKO JKe CJOXHAas, HACKOIBKO B HHTepecHas
sagava. HeT BO3MOXHOCTE B KOPOTKOM paccKase mepenarts
fosbille ¥ noupobHee XOTd Gbl NOTOMY, UTO ellle OYEHb MOJIOAASA
TeJIeBH3UOHHAS TEXHKHKa DA3BHBRETCH HACTOJNBKO OBICTPO, 4TO K
KOHIYy pacckasa ero HadajJo MOXKeT NpPeBDaTHTBCH B HCTOpHUE-
CKyl0 COpaBKy. 3ajgada MOKX pacCKa3oB -— CO3JaTh Yy HENOCBS-
IIEHHOrO pajgHoobuTessl IpeAcTaB/JeHHe 06 OCHOBAaX TEXHHKH
TeJIeBHACHHA H TeM NOMOUYbL eMy CAeJddaTb NepBHU WIar Ha «NYTH
8 TejesuneHHne».[losToMy B psne BONpOCOB MPHXOAUJIOCH BbIGH-
parb MpOCTOTY NOHHMaHHA B ylleplG (H3HUeCKOH HJIH TeXHuue-
cKOfl TOUHOCTH. ABTOp wacTo YKasbiBaJk JHIIb OCHOBHBIE, @ HHOT-
Ia U YHCTO BHeUINHE NPH3HAKH «ODHEHTHPOB» HA «NYTH B TeJe-
BHACHHE» Y NMYCThb He NMOCTABAT eMy B BHHY, eCJU NpH GaHXai-
ey paccMOTpeHHH HAHAYT B 3THX «OpHEHTHDAX» Govlee CJIOXK-
Hoe codepiKaKie. 3a BCce e 3aMeuaHHs, COBETH U NOXKeJaHHA
aBTOp 3apaHee G6JaronapeH.

Pedaxmop A. 1. Cuupros Texped I. B. dosvauanm
Gaano B nponss. 31/VIl 1948 r, Toanucaxo x nedarn 14/V 1949 r, O6bem 5 n. A. 5 y4.-aBT. X.
Gopuar 6ymara 84X1081/4,. Trpax 100,000, IMepaufi sasoa £0.000, 3ax. 1218

Tanorpa¢rs Tocswepronazeta. Mockea, Lao3opag raé., & 10.
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llena 2 p. 65 K.
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|

FTOC3HEPIron3aAAT

Mocrsa, Llawososan Habepexcnas, dox 10,

MACCOBAA PAOMOGBMUBIIMOTEKA
nod obwei pedaxyueii arxacemurxa A. M. BEPIrA

BllNH H3 NEYATH W NOCTYNUNH B NPOJAHY

K. H. IPO310B. PagrosaMnu OTe4ecTBEHHOrO MPOH3BOACTBA.
24 cTp., n. 75 K

I'. A. CHHUEPEB Pacuer TpaHcdopMaTOpa IO HOMOrpaMMaM.
16 c1p., . 65 K

B. K. AJAMCKHA u A. B. KEPIIAKOB. Ipremune ato6utensckue
aHTeHHbl. 48 crp, . 1 p. 50 K.

H. K. CTIMXEBCKH. FaabBanuyeckne GaTaper H aKKyMYASTOPEL
72 c1p, u. 2 p. 25 K.

Annapatypa sykosanuch (dkcnounathl 6-fi BcecowosHoft saounoft
panHoBbicTasku). 32 cTp., w. 1 p. 10 K.

Pannoato6HTenbCKan uSMepHTeabHaA anmapatypa (SkcnoHatsl 6-ft
Bcecoiosno#i pannosbictasku). 32 cTp., . 1 p.

P. M. MAJIHHHH. CamonespHas HSMepHTe/AbHas annaparypa.
48 ctp., u. 1 p. 50 K.

P. M. MAJIMHHUH. Cauoneabibie OMMETPH H aBoMeTphl 48 crp.,
u 1 p. 50 K

E. M. ®ATEEB. Kak cieaaTb caMOMY BeTpOS/AeKTpHYeckHf arpera
€4 cTp., u. 2 p.

B. K. JIABYTHH. § xouy crath pannoaio6utenes. Y 1. Ilepsnie
uiaru. 56 crp., . i p. 75 k.

B. K. JABYTHH. Haraaansie noco6us Mo palHOTeXHHKe.
24 ctp., u. 2 p. 50 K.

C. KHH. As6yka paauoTexnuku. 254 cTp., . 10 p.

P DAXA B0 Bcex Kiwwnbix maraskiax Horus‘a u KHOCK:
Coto3neyars.
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