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Mpeaucnosue

Cperomy3bika' ABNAETCA HEOTheMJIEMBIM 3JIeMEHTOM COBpeMeHHOH KyIbTy-
PHI, POXIEHHBIM Mop GnaroTBOPHEIM BO3/eficTBMEM COLUMANBHOrO mporpecca. M XoTA He Bce
elle ONpedeNIWIoCk 0 KOHIA B CMopax o MpHpofe HOBOI'C MCKYCCTBA, YHTATENDb YXKE MOXKET
03HAKOMHTBCA C HCTOpPHER H CyllecTByioue# TeopHeft Mo BBILIEOUIHM B CBET HedaBHO MOHO-
rpacdmaAm, nonynApHeiM Gpougopam, o COTHAM cTaTeld.

H B obnacrv xynoxxecTBeHHOH MPaKTHKH — MYCTh €€ pe3ynbTaThl elle He BCeraa MoryT
OTBEYaTh BHICOKMM KPHTEPHAM 3CTETHYECKOR OLEHKH — CBETOMY3bIKa YXe BXOOHMT MocTe-
NeHHO B CHcTeMy o61leNoCTYMHBIX peasbHocTed. CBeTOMY3bIKANbHEIR CHHTE3 OCBaHBaeTcsd
B pPaMKaX CMeXHBIX HCKYCCTB — TeaTpa, KHHO, TeleBHAeHHA. CHATHI IKCNepUMeEHTAIBHbIE
cBeToMy3blKanbHele GUABEMEI — “1lBeT u mMy3bika™ (Kues), "Kocmoc — 3emna — Kocmoc™
{Mockga), "Tlpomerte#t”, "BeuHoe mBHxeHHe', "ManeHpKHR TpunTHX', "KocMHuecKas co-
Hara” (Kasaib). C nepexofoM TeeBHIEHHA K LBETY HAYATHCh HHTEHCHBHbIC IKCNIEPHMEHTHI
Mo OCBOEHHIO CBETOMY3BIKWIBHEIX 3¢dexToB. KpymiomacurraGHele CBeTOMY3bIKanbHBIE
npe[cTaBileHHA MPOBOOAT INaBHble KMHOKOHLEpPTHBIE 3anbl cTpadHsl — "Poccua™ B Mockase,
"Oxrabpecknit”, "l06uneftupiit™ B Jlenuurpane, onepHelit Teatp B T6unucu. Haubonee akTHe-
Hble ¥ [UTaHOMepHBIe H3LICKaHUA H MPaKTHYECKHe IKCMEePHMEHThl HOYT B KO/UTEKTHBAX, Clle-
UHAM3HPYIOLUMXCA B 3Toft o6nacTw MckyccTBa, — B My3dee A. H. Ckpabuna (Mockea), raoe
B TeUeHHe HeCKOJIBKHMX JeT paboTan 3an cBeTomy3nikd, B CKB “Tipomereit” (Ka3aHckoro
aBHAIMOHHOIO HHCTUTYTA), OpPraHH30BaBllleM IOPOICKYI0 CTYOHMIO M NepBhIf B cTpaHe Myaeft
CBETOMY3bIKH. Bceobluylo H3BeCTHOCTB MONYyYWIa OeATebHOCTE XapbhbKOBCKOTO 3a1a CBETO-
MY3BIKH, CTYOHHM cBeToMy3klku MI'Y, omecckoro xny6a um. M. K. Ulopnetnca, Memopuane-
HOro My3ed KOCMOHaBTHKH M Ipynmel "AHOpomena’ (Mocksa). M3BecTHBI NOMEITKH Co3/la-
HHA cTyOu#l cBeTOMY3BIKM B AnMa-ATe, UkanoBcke, MuHcke, Yxropome. HekoTopble W3 HHX
CTamM NpogecCHOHATBHBEIMH KOJUIEKTHBAMH M Hayalu NpOBOAMTE perynfpHble CBETOKOHIEp-
Thl A1 ILMPOKOR ayIMTOPHH.

MoBcenHeBHOH HOpPMOR CTaHOBMTCH HCIONB30OBAHHE CBETOMY3BIKATBHOI'O COMPOBOMKIE-
HHA H3BECTHBIMH COBETCKHMH BOK&ITBHO-HHCTPYMEHTA/ILHBIMH aHCaMGIIAMM, MHOTHE M3 KO-
TOPHIX A/1A 3To# Lenu o6paTHTHCE cefiuac K J1a3epHOH TexHHKe.

OpHako 1A GONBIMHCTBA MpENCTaBJIeHHe O CBETOMY3bIKe OIpaHWYMBaercs MpHoGile-
HHeM K noGoyHoMmy, NpPHKIAJHOMY €€ HaMpaBJIeHHIO, OTIHPAKUIEeMYCH Ha BO3MOXHOCTH aB-
TOMaTHYECKOTO COMPOBOKIEHUA MY3BIKH CBETOM H OTHOCALIEMYCH K IeKOpPaTHBHO-0(OpMH-
TENLCKOMY MCKyceTBY. Cyns M0 MHOIHM TEICAYAM MHCEM, KOTOpBIE [IOJ1y4aloT aBTOPbl KHHIH,
HMeHHO B 3To# o6nacTd pabGoTaer nopaBnAnuiee GONBUMHCTBO pamHonmoGHTeNeH, 3aHHMAal0-
IHMXCA KOHCTPYMPOBAaHHEM CBETOMY3BIKAIBHBEIX YCTPOHCTB B LIKONBHBLIX, BY30BCKHX KpYX-
xax ¥ naGopatopuax, B [1TY u nBopuax nuoHepos. [loBbILeHHbI! HHTepec K 3TOH GopMe Tex-
Hu4yecKoHd caMopmesATenbHOCTH Habniodaercs B CBA3M C IUMPOKHM pasBHTHEM HOBOH opmel

! HauMeHOBaHHe HOBOrO HanpaBleHHA B MCKYCCTBe ewle He cOPMHPOBAIOCH OKOHYA-
TenbHO. HMcrnomb3ysa TepMuH “’cBeTOMY3BIKa', aBTOPbI aKNEeHTHPYIOT BHUMaHue Ha MaTepuane,
KOTOPbIM B HeM MONB3YITCA (He Kpackw, a ceer). CTonb e pacnpocTpaHeH TepMuH “uBero-
My3sIKa”, IIe B KavyeCTBe Cyuiec TBEHHOrO NMPH3HAKA BbideneH LBET, noHHMaeMbld Kak o6a-
3gTenIbHOE M TFIBBHOE CPEACTBO XVAOKECTBEHHOI'O BO3[eiiCTBMA B HOBOM MCKYCCTBe (Takoi
BepcuH MPUILePKUBALTCA, HanpuMep, XKypHan ""Panuo”). — Ilpum. pen.



OpraHH3AUMH MOMOAEKHOTO A0CYra — TaK Ha3blBAeMbIX OMCKOTEK, B KOTOPBIX BOCNPHATHE
MY3bIKH COYETAeTCA CO CBOeOGpa3HbIM "MMpLUECTBOM CBeTa™.

ABTOpBI HH B Koefl Mepe He OTPHLAIT MpaBOMEPHOCTH H HeoGXOOHMOCTH CYILUEeCTBOBA-
HAA “aBTOMAaTHYeCKOH CBeTOMY3blkH'. B CBOMX KHHIax OHH B paBHoOM Mepe YOENANH MeCTO
H CBETOMY3BIKATBHLIM HHCTPYMEHTAM M aBTOMATHYECKHM CBETOMY3BbIKaNnbHbIM yCTpORCTBAM
[24, 25]. ABTopB! y6GexneHbl, 4To OMBIT paGoThl B 3ToH OBNACTH NMOCHYKHT MOATOTOBKE M-
po}(Oﬂ MAacchl MOJIOAEXH K OCBoeHHI0 Go/ee CMOXHBLIX BO3MOXHOCTE# OCHOBHOTO Hamnpasne-
HHA, pellaeMoro ¢ nomouplo koHuepTHeIX CMH H cBeTOMYy3BIKaNbHBIX (PUIEMOB. MBI XO-
Tend Gbl OTOBOPHTH TOJIBKO TO, YTO HeOGXOMHMO pa3NHyaTh 3TH NBA Hanpas/eHus, He CMellM-
BaTh HX H, Y BO BCAKOM Cnyvae, He OpaHHYMBATL BCe COMepiaHHe HOBOTO HCKYCCTBa Be-
CenbIM NepeMUTHBaHHEM OMCKOTEUHBIX (oHapeit.

CBeToMY3bIKa — C/IOXHOe AB/eHHe COBPEMEHHOTO HCKYCCTBA H TpeGyeT COOTBETCTBYIO-
Lero YpoBHA BOCIHTaHMA H KyNbTyph! NpH obpallieHuH c Helo. [IpoaHanu3HpoBaB CloXKMB-
WIYIOCA CHTYAllHI0, 03HAKOMHMBLIMCh CO BCelf JOCTYNHOM IHTepaTypofl, H3YUHB NPeITONKEHUA,
BBICKa3aHHble MHOTHMH YMTATENIAMH MPOLUTbIX H3aHKH, aBTOPB! PeLMIM NPHAATE KHUTE HO-
BYK, COBpeMeHHYI0 HampaB/eHHOCTh. [leno B TOM, YTO, XOTA MepBble MaTeHTHI MO aBTOMAaTH-
HYeCKHM CBETOYCTaHOBKaM MOABHIIMCE ellle B KOHLe NPOLIOro BeKa, HX CXeMbl He HCIBIThIBA-
I0T [0 CHX MOp NMPHHUMNHANBHLIX H3IMeHeHHH. Bce oHU, Kak NMpasuno, paGoTaloT MO NPHHUMIY
pa3fielieHHA YaCTOTHOH MOJIOCH! 3BYKOBOI'O CHTHala Ha HECKOJIBKO KaHAOB C MOCTelyoLMM
3aKpervieHHeM 3a HUMH olpefle/ieHHOro uBera. MHorHe COTHH crarteft Ha 3Ty TeMy B paHOTex-
HHYeCKHX XypHamax pa3HbIX CTpaH COepXxaT CXeMbl, OT/THYAIOUTHECHA JTMLIE TeM, YTO 3M1eKT-
POHHBIE JIAMIILI H/IH THPATPOHBI 3aMeHAIOT, [OJI0XKHM, TPaH3UCTOPAMH HIIH THPHCTOPAaMH, BBO-
BAT MHKPOCXEMBI [23T- OyHKUMOHANBHAA CXeMa ocTaeTcs B ofuMX YepTax OQHON M TOM XKe.
Ins OMBITHEIX PaHONIOGHUTeNnel yxKe NaBHO CTANO OYEBHOHBIM, YTO, CKOMBKO HH YCNOXHAN
CXxeMy 8BTOMAaTa, Ha XY[0XeCTBEHHBIX PelyNbTaTax CBEeTOMY3blKAIHOIO CHHTe3a 3TO 3aMeT-
HO He CKaXeTCH, eClTH He COBEpLIEHCTBOBATH MPH 3TOM IKPaHHO-ONTHYECKOE YCTPORCTBO yCTa-
HOBKH. JT0 MOATBEEPXAET H MPAKTHKA COBPEMeHHOM *MCKOTeYHON! CBETOMY3bIKH"".

YyuTeiBas, uro B OOGNACTH pa3BHTHA ABTOMATHYECKMX CBETOMY3BIKANBHLIX YCTaHOBUK
(ACMY) He MPOHCXOMHMT HHYEro CYLUCCTBEHHOIO, ABTOPHI PellUH Booblle MCKIIOYHTL M3
KHHTH BOMpOoChI, Kacawumeci ACMY, H LeHKOM CKOHIUEHTPUPOBATh BHUMaHWe Ha Mmanopas-
paboTaHHOH nNpobemarHke KOHCTPYHPOBaHHA CBeTOMY3bIKANBHRIX HHCTpymenToB (CMH).
YuuThIBaA TaKxke, YTo cepitHo CMH He BRINYCKAIOT ellle HY B OfHOl CcTpaHe M YTO BooGuue
clydyad OPOMBILUIEHHOrO HX HITOTOBJIEHHA €IMHMYHBI, MBI XoTend 6Bl MpHoGLMTE COBET-
CKHMX pagHomioOHTenelt K camofesTenbHOMY KoHcTpyupoBaHuw CMH, u MM, HaeeMcs, Kak
Bcerna, Gymer Mo ruledy peuieHHe BOIHHKAOUMX B Xofie paGoThl TpyAHBIX 3a1ay.

B uMCTO TeXHHYeCKOM OTHOLLUEHHH pelleHHe MHOTHX 3apay, B(_)!!HHKI.IOI.I.U{X B X0[de IKChne-
pumeHToB co CMM, HenmpencrasnseT ocoGol TPYOAHOCTH H NMpPAaKTHYECKH BMOJIHE MOCWIBHO
TpamoTHOMY pagHomoGHTeno. Ho, Kak MokaspiBaer OMBIT, 3T0 BOIMOXKHO JIHIE NMPH OIHOM
HenpeMeHHOM YCMOBHMH: KOHCTPYKTOpP CBETOMY3BIKAIBHBIX MHCTPYMEHTOB MdoJkeH paibu-
paTeca He TONILKO B PalHO3NEKTPOHHMKE H CMeXHbIX ¢ Hell o0/1acTAX, TaKHX, KaK CBeTO-
TeXHHKa, KONOPHMETPHA, ONTHKA H [p., HO K obnanate ompefAeneHHbIM BKYCOM, XeldHHEM
npH HeoGXOAHMOCTH CaMOCTOATENBHO YITMYGNATECAB TEOPHIO MY3BIKH, XXHBOMHCH H APYTHX
HCKYCCTB, HIM, YYMTRIBaf, YTO CO3aHHe CBETOMY3bIKWIBHLIX MpoM3BedeHuHt — npobnema
KOMIUTeKCHadA, CMeNo MPHUBMEKATh K TBOPYECKOMY COAPYXKECTBY MY3BIKAHTOB H XYIOX-
HHKOB.

Heno B ToM, 4To cama npobnema B ee unocopcko-3¢TeTHUECKOM acMeKTe 0 CHX Mop He
nonyudna onpefeneHHoro peleHus. Jla u B Oyoyiuem He CNedyeT OXHMOaTh OfHO3HAaYHO-
ro obienpunaToro OOGBACHEHHA, KoTopoe Morno Obl CIYXHMTh KOHCTPYKTOPY B KauyecT-
Be 06GA3aTENBHOIO ¥ e[HHCTBEHHOIO PYKOBOJICTBA K AEHCTBHIO. He cnepyet oxumats u TOTO,
YyTO CAMH [eATe/ld HCKYCCTBA MyTeM YHCTO YMO3DHTeNbHBIX PAaCCYyXOeHMHA CMOTYT KOrma-
Hu6yOb NpecTaBHTh, TeXHHYECKoe 3lafaHHe, Mo3BonApllee CO3JaTh HekHit yHMBepCaIbHBIA
ceeToBOf MHCTpYMeHT, NMPHIOOHBIH BO BCe BpemeHa M Ha BCe Cny4aH H3IHH. Tonbko NMpu
MOCTOAHHOM B3aHMOEeHCTBHM CHEUMANUCTOB pa3Horo MpoQHAA MoryT NoCneAoBaTeNBHO
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H YCMEIUHO PajBHBATLCA TEOPHA, XYHOXKECTBEHHAX M KOHCTPYKTOPCKAA MPAKTHKA HOBOI'O
HCKYCCTBA.

EcrectBeHHo, Gonblueft pe3ynbTaTHBHOCTH B paGoTe moMorno Gbl DOGHTLCA 3HAKOMCT-
BO C OCHOBHBIMH 3CTeTHYeCKHMH Mpe[NoCEUIKAMH, ONpeleNIiollMMH CTAHOBNIEHHE CBETOMY-
IBIKH, C HCTOpHeR ee pa3BHTHA. JTO MO3BOJIHT KOHCTPYKTOpY H3a6exaTh MOBTOpPEeHHA ''Ler-
CKHX Gone3Hefl” HoBOro MCKyccTBa. M, cynsa no HallemMy MHOroneTHeMy KOHTaKTy C YH-
TaTeNIbCKOM ayHTOpHEH, YKe MOCTeNeHHO 0CO3HaeTCA oOLMG0UYHOCTE pacpoCcTpaHeHHOT'o MHe-
HMS 0 BO3MOXHOCTH OJHO3HaYHOTO TlepeBOoJia My3hIKH B CBET, B TOM YHMC/IE€ H aBTOMATHYECKO-
ro. [To3ToMy MBI peumIH He OCTAHABIHMBATECA MOApo6HO Ha KpHTHKe MOoOoOHBIX MaeH, a
TeX, KTO MHTEepecyercd TeopHei CBETOMY3hIKH, OTChUIAEM K HAIMM MPOLUTHIM M3[AHKAM.
KpoMe Toro, HMeloTc yxke cretHanbible Gubnnorpacuyeckre yKasatens, rae cobpata npak-
THYECKH BCA JIHTEPATYpa O CBETOMY3biKe Ha pyCCKOM fA3bIKe! .

KoHeuHo, ocBoeHHe HHopMalnH H3 06/1aCTH 3CTETHKH, HCKY CCTBO—3HAHHA H ICHXOTIOTHH,
cofepialueica Bo Bcell 3TOR nUTepaType, Hellb3A HA3BaTh MPOCTBLIM [IENI0OM.

3aT0 TeM, KTO OCBOHT 3CTeTHYeCKHe OCHOBHI Mpo6nemMsl, KTO CyMeeT MOOYMHHTH CBOH
"KOHCTPYKTOPCKHH 3yA" NOCTOHHBIM XYHOXeCTBEHHLIM LieNAM, TeM CKOpee BCero OTKpoeT-
¢ uyno “ceeTsierocs 3yxa”. Cama e CBETOMY3kiKa focie obpalleHus K Hell IHPOKOTo
KOHTHHT€HTA TaKHX HEYTOMHMEIX 3KCIEpHMEHTaTOpOB, Kak panHonioburend, Gynem Ha-
HeATsCA, coenaer ewe Gonee 3ameTHBIR war B cBoem paisutuu. Hauty paGoty mpomomxaer
OCBellaTk Hallexaa, YTO0 COBMeCTHBIMH YCHWIHAMH XYNOXHHKOB, MY3BIKaHTOB, PBJJ.HOIIDGHTE—
NeR-KOHCTpYKTOpoB GYAYT CO3[aHKI TakHe CBETOBble HHCTPYMEHTRI, KOTOpble LIMPOKO BOH-
AYT B MPAKTHKY COBpeMeHHOH XyMoXeCcTBeHHOR KynbTyphl.

Inasei 1, 2 ¥ 3aknoueHne HamucaHbl B. M. aneeBriM, 7. 3 u naparpader 12, 14, 16 v
17 — coBmecTHo ¢ P. ®. Calidyrmusim, naparpagsr 10, 15 — C. M. 3opuneim, 11, 13 — tpemsa
aBTOPaMH.

OT3LIBL! H MOXENTaHHA 110 KHUT'e ClefyeT HalpaBnATtsh no agpecy: 101000, Mocksa, Ilou-
TaMT, a/a 693, uamarenscTBo "PanHo M cBA3L", Maccopas pagnoGubnHoTexa.

! CuHTe3 ucKycCcTR: Yka3aTenbs nutepatypwnl. — Opecca: Toc. 6-xa um. A. M. T'opsxoro,
1975.—24 ¢.; Caeromy3bikanbHble 3xkcnepuMenTsl CKB ’Tipomered’™: Bubnuorpaduyeckui
yxa3zaTenb (1962—1978). — Kasann: KAH, 1979.-34 c.; CeetomMy3bixa B Pocchu n B CCCP:
Bubnuorpacdudeckuit yKasarerns (1742—1982). — Kaszann: KAH, 1983.—46 c.



rMABA NEPBARA

IACTETUYECKUE U TEXHUWYECKWME OCHOBBbI
CBETOMY3bIKAINMbHOIO CUHTE3A

1. CucTeMHanA KnaccuuKaumA UCKYCCTB

Jo xonHua XIX Bexa Ha [lapHace, rpe no npepaHuio npeGbIBalOT B rapMOHH-
YeCKOM COo03e MY3bI, MOKPOBHTE/NBHHII BCeX MCKYCCTB, ObUIO BCe CrlokoiHo. CeMbA My3
Kasanack NMoJHOH M 3aBeplieHHoH. CyILECTBYIOUMX MCKYCCTB CYMTATOCH JOCTATOMHBIM IS
Toro, YtoGbl Y1OBAETBOPATL BCe 3CTeTHYECKHe MoTpeGHOCTH niofelf H BOMUIOWIATH MO0LIE Xy-
JI0’KeCTBeHHbIe 3aMpockl o6GLIECTBA.

Ho moTtpeGHOCTH NMpOMOMKAIH pacTH, M KaK MpPOAYKT ¢IMHOH pa3sBUBaIOLIeHCA KyIbTYpbl
BO3HHKAQIH HOBBIE TeXHHYECKHEe CpelcTBa, crnocoBOHbIe YOOBIETBOPHTE BO3pOCILUNAE 3aNpOCHI.
Tak, B nocnenHee cToNeTHE POJMINCE H GypHO pa3sBHBAKTCA HCKYCCTBA KMHO, XYIOXKeCTBeH-
Hofi cdoTorpacdun, pagmo, TenesuieHua. Mx nosAsnenue GbUTO MOArOTOBIEHO BCEM Npelbl-
AYUMM MepHOAOM Pa3BHTHA XYHOOXeCTBeHHON KyMbTYphl. PocT ceMBM My3 mpofomkaeTcs
Ha Hammx rinasax. QopMHUpYIOTCA B 3KCIIepMMEHTaxX M CNOpax TaKMe HOBLIC XKaHpbl M BUIBL,
KaK 3MeKTPOHHAA MY3blKa, CBeTOBadA apXHTEKTypa. CBeTOMYy3biKa H T.A. [Ipu BceM pasHo-
06pa3nu ux ocoGeHHOCTel CYLIECTBYeT OAMH 06Ul 0GbeMMHAIMIA WX TIPU3HAK. B oTauuMe
OT MpeXHHUX TPAAMUHOHHBIX MCKYCCTB, MCIONB3YIOIMX eCTeCTBEeHHbIe, 'HaTypaibHble’' cped-
CTBA, BCE 3TH HOBBIe BMIbI K XaHpPbl HCKYCCTBA XX BeKa OMepUPYIOT MaTepHANaMH HCKYC-
CTBEHHOT'0"' MPOMCXOXKACHUA — 3BYKOM, BOCMNPOH3BOIMUMBIM 31eKTPOAKYCTHYECKHM CIIOCO-
60M, H CBETOBLIM H300GpaXKeHHeM, Mony4YaeMbIM MeTOJOM MpPOeKUMH Ha 3KpaHe. U B ocHoBe
cBoel "MCKYCCTBEHHBIe” 3BYK M H3o0paxeHue BBICTYMNAKT B efMHeHHH, NO3ITOMY GONBIUMH-
CTBO M3 HOBBIX HCKYCCTB H OTHOCAT K paap;my CHHTETHYECKHX.

Ecte nu KakadA-nH6Go 3aKOHOMEpPHOCThH B BO3HHKHOBEHHM 3THX HOBBIX UCKyccTB? UMeloT
JI¥ OHM MPABO HA CaMOCTOATEIbHOE pa3BHTHe? TeopeTHKOB UCKYCCTBA 3TH BONPOCHL BOJIHYIOT
YK€ O0aBHO, Bedb conpemeHHaﬂ TeXHHKa [aeT B PYKH XYyOoXXHHKA DFPOMH}:]ﬁ apceHana HOBBIX
cpencrs. [TanuTpa McKyccTBa KaxeTcd HeoGo3pumMoit — HOBLIe HCTOYHHKH 3BYKa, CBeTa, na-
3epbl, CHHTE3aTOpkI, KOMIILIOTepbl, roforpammal! [lonynapHele X ypHanbl NecTpAT HAWMeHO-
BaHHWAMHM HOBBIX XYHOXeCTBeHHBIX ABIEeHHH — JladepHoe, romorpadmuyeckoe, KHGepHeTHYEC-
Koe, KHHETHYECKOE, MEeKTpHYECKoe, OITHYECKOE HCKYCCTBA. . .

Onupasck Ha XH3HeYTBepKIAolMe MoJ0XKeHHA MaTepHaTHCTHYeCKOH HayKH, MoMbITaeM-
cA OMpeeNHTh pPeanbHyd ponb TeXHHKH B MCKYCCTBE M MOKa3aTh, KAK NPOABNAETCA OHA B
pa3BHTHH XY[I0XKeCTBEHHOR KynbTypbl. [Tpe[icTABUM B CBA3M C 3TMM B OYeHb YMpPOLLEHHOM
cXeMaTHYCCKOM BHOE, KaK MPOMCXoauno (GopMHpOBaHME CHCTEMBI HCKYCCTB — OT ApeBHHX
BpeMeH [0 Haumx gHe#t (puc. 1). Knaccudukaums cylwecTBYIOLMX MCKYCCTB 37eCh Mped-
CTaB/ieHa B BuOe HarnAgHoH OBYXKOOPAHHATHOW Tabnuubl- OHa, KoHe4yHO, He MOXeT npe-
TeH[IOBATh HAa TAKyl0 Xe CTPOTOCTh M OHO3HAYHOCTh, KAK, MONOXHUM, MepHOAHYECKAA CHC-
TeMa MeHpneneesa. Ho omnpeleneHHyo AcHOCTb B BhIABAEHHH NMPHPOALI HOBBIX HCKYCCTB OHa
BHECTH MOMOXeT. B cBeTe HALUIMX HMHTCPCCOB KOOPAMHATAMH TIOC/YXAT TaKHe HW3BeCTHble
MPHHUMIBLL pasfeneHHs HCKYCCTB, Kak "crnocol BocnpuATHA™ (3pHTenbHBI H ciyXoBoi) M
"tan obpasHocTH' (M306pasuTeNBHEIR MM BhIPasuTenbHbIA). K M306pasuTenbHbIM, Kak
H3BEeCTHO, OTHOCATCA Te HMCKYCCTBA, KOTophle MONB3YIOTCH 00pa3amu, COXpaHAKIUMMH MO-
no0He npeaMeTam M ABJEHHAM [JeHCTBHTENBHOCTH (KMBOIMCh, CKYNBITYpa U T.7.) . B BhIpa-
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CNBILLMMBLIE HCHYCCTBA
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Puc. 1. Cucrema TpaIHUHOHHBIX BHIIOB MCKYCCTBA

IUTENILHEIX HCKYCCTBAX CBA3D C lel CTBUTENBHOCTRIO He MpAMaid, a onocpefoBaHHas (My3klKa,
APXHTEKTYpPa H T.11.) .

B ueHTpe cHcTeMbl MOMECTHM CHHKPETHYeCKOE HCKYCCTBO IPEBHOCTH, KOTOa BCE BHALI
KYFI.O)KCCTBEHHOﬂ OeATeNnbHOCTH CYLIECTBOBAIM B CINHTHOM €0HHCTBE. U cnoso, 4 MYy3blKa
TOrga BOCAPUHHMANMCE KAK CIYXOM, TaK M 3peHHeM. 3pHMBIM CloBoM GbUT aKTepcKui
#ecT, a 3pHMoll My3bIKoft — [IacTHKa TaHua.

Ho o6uiecTBo, Kak H3BeCTHO, MOINO PAa3PHBATBECA JIHLIL B pE3ynbTaTe pPa3lelieHHA TpY-
I3, C COOTBeTCTBYIOWMM BHUIBNEHHEM MPodecCHOHANBHEIX CKIIOHHOCTeH KaX[doro dernoBe-
Ka, pacnpepaeneHdem oba3aHHocTel B oOiuecrBe. 3aTpoHyn 3TOT MpOLECC W HCKycCcTBo. B
pe3ynbTare MepBoOBITHLIA CHHKPETH3M pacnasics, # B KOHIUE KOHLOB 00pa3’oBaJuch H3IBECT-
Hblc HamM CaMoOCTOATENbHbIE BHAbI HCKYCCTBA. Kaxdoe W3 HMX CnyXwio uensim Gonee riybo-
KOT'0 y[OBNETBOpeHHA OMNpefdeneHHBIX XyOoXKeCTBEeHHbIX noTpeBHocTe#t yenopeka. ITo ropu-
30HTANEHOR OCH, KaK MBI BHOAHM, PacCnmoNOXKeHBI CNYXO3PHTeNTbHEIE HCKYCCTBA, a IO BEPTH-
KalbHON — MCKYCCTB2 NPUKIIAAHOTO XapakTepa. B HuX B HauGonee 3ametHo#t dopme coxpa-
HHAHCE “criefbl™ NpexHero CHHKpeTHdyecKoro eawHcrna. Ho ¥ ocTanbHble HCKYCCTBA, IOCTH-
rasg CBOHMX BeplUMH, He YNYCKaIH BO3MOXHOCTH XOTHA 6b1 KOCBEHHOI'O BCCCTaHOBMEHHA ¥T-
PaycHHOTO €OMHCTBA, eCTECTBCHHO, YXKe Ha HOBOM YpOBHe, B HOBOM KayecTse. OHu ueie-
Hanpap/eHHO BCTYNanH B COK03 OAHO ¢ OPYruM, ofpasys CUEHHYeCKHe M [Apyrue (opmsl
CHHTe3a: JpamMaTHYeCKH# H MYIBIKANBHLIA TeaTp (onepa, Ganer), MOHYMeEHTaNbHOE HCKYC-
CTBO, BOKANBHAA My3blKa, KHHXHAA rpadnka u 1.4, CHHTeTHYecKHe CBA3IM TaKoro pofa B
Tabnmuile YCNOBHO MOKa3aHb! CTPETKAMH.

Kpome 3THX OMEBMIHBIX CBA3EH CYLIECTBYIOT U CleurduuecKHe BIAUMOACHCTBHA MeXIy
HCeKyccTBamH. Peub MOeT o B3aHMHOM MOAPKAHHM HMCKYCCTB, 3aMMCTBOBAHHHM CHOXKETOB,
NpMeMOB ¥ 3aKOHOB KOMMNoauunu. TakuM 0Gpa3oM, BCe HCKYCCTBA Kak Obl CTpeMATCA mpe-
NeNbHO MCNLITATL CBOW ClieuddHKy, NOPOK MbITAACE JOCTHYL HEBOIMOXHOIC, BIUIOTHYI
MOMACTYNaA K CBOHWM TpaHuuam (mpumepbl: "My3bikaneHan’ xusomuce M. K. Wopneduca
u B. B. Kanguuckoro — puc. 2, ““KHBOMACHAA™ My3nika K. [leGioocew u H. A. Pumckoro-
Kopcakosa, "n3obpasutenshan” noasus I'. AnnonuHepau A. A. BozHeceHCKOTO).

CoBOKYIHOCTb BCEX 3THX CBA3ed, OYEBHIOHBIX M HeoyeBMOHBIX, KAK pa3 MOMOraer co-
XPaHHUTH UeNIOCTHOCTE Hallleft CHCTeMBbl, XOTH OHA COCTOMT M3 MHOXECTR2 CAMOCTOATENBHEIX
ITeMeHTOoB.

C pasBuTHEM "MCKYCCTBEHHBIX' CBETO3BYKOBBIX CpeCTE BO3POCIME XYIOXKECTBeHHbIe
noTpebHOCTH TMONYYHIH BO3MOXHOCTh OBITH PEaTH3OBAHHLIMH B CepHH HOBBIX BHIOB XyHdo-
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Puc. 2. BecnpegMeTHas KOMNO3HIMA PYCCKOTO XYHNOXHHKA
B. B. Kanmuuckoro

KecTBeHHOM [eATesibHOCTH. MBI He cTadem 3dech NModpoGHO OCTaHABNMBATECA Ha METOOMKE
NMOCTPOeHUA BHelllHero pAfa sueeK pacliMpeHHOH# cucTeMbl HCKyccTB (pHC. 3). OTMeTHM
JIMLIG, YTO M0 CHCTeMHBIM KOOPAMHATAM COOTBETCTBYIOLMX SUeeK MOXHO ONPENe/IHTb CeUH-
UKy, 0cOBEHHOCTH KaXIOTO W3 ITHX HOBBIX BUIOB.

HayHem 0630p uckyccts 3noxu HTP ¢ paxHe#umx n 3Hakomeix Bcem. Mckyccrso cro-
Ba, NOJYYHMB BOIMOKHOCTb ObiTh 3anucaHHBIM M TpaHcIWpoBaThed, ob6peno HoBoe KauyeCTBO
B pagnokckyccTBe. [ToTpeBGHOCTE M cMoCOBHOCTh XY[0XKeCTBeHHOro oToBpaKeHHs HeHCTBH-
TENBHOCTH B 3PUMBIX OPMax Halllna HOBOe BoIUlolleHHe B doTorpaduu K B ee “'oxusllueM™
BapHaHTe — HeMOM KHHO. (B 3Ty e siMef Ky creflyeT MOMECTHTE M rosorpaduio.) AKTepcKo-
ApaMaTHYeCKOoe MCKYCCTBO JIEXKMT B OCHOBE MCKYCCTBA TeneBHOeHHA. Kak MBI BHOHM cerof-
HA HAa MPAaKTHKe, HOBbieé BHAbI OTHIOOL He ABMNAKTCA MPOCTHIMH TeXHHYECKHMH KOMHAMH
cBoMX cocemeft no Tabnuue. HMcrmonk3yds BO3MOXHOCTH HOBOTO MaTepHana, OHH OTpaXaloT
[eRCTBHTE/TLHOCTL HHAYe, XOTA H COXPaHAIOT 6TH30CTE K CBOMM MpeLIecTBeHHHKAM.

O6umMM NpU3HAKOM pPAacCMOTPeHHBIX HOBBIX BHOOB ABNAETCH HX TPHUHAUIEKHOCTE K
Kyaccy ¥300pasHTenbHbIX HCKYCCTB. AHANOIHYHbLIE NMPOLECCHI MPOHCXOMAT, MYCTh M He CTOJNbL
aKTHBHO, B MpaBo# MojioBHHe TabNHMLLl, TOE pacnonoXXeHbl Bhlpa3uTenbHble HCKYCCTBA. 3a-
poXaaeTcAd 3INeKTPOHHaA My3bIKa (HCKYCCTBO IpaM3amMcH H T.[.); CBeTOAMHAMHYECKoe
HCKYcCTBO (GecrnpeaMeTHOe KHHO M T.[l.) ; CBETOMY3blKa KOHUEPTHOT'O HCIO/THEHHA.

MonpoGublfi aHanH3 no3BonsieT YKalaTh Ha COMEpXaHMe OCTANBHBIX AYeeK, e Haxo-
IATCA TPOMEXYTOUHBIE XYHoXKecTBeHHble HABJIEHHA: TeaTpaNH3OBaHHbIE TMpelcTaBIeHud
"3pyk H Cper™; "JlaTepHa maruka”, coyeTaiowias KHHoM30GpaXeHHEe C #HBLIM aKTEpOM;
“NpocTpaHCTBeHHAaR MYy3klKa™ ¢ [BH)KeHHWeM 3BYKa B 3ajie; CBeTONpPOCTPAaHCTBeHHble 3pe-
numa (THNA “nabuMpHHT”, “nasepHyM’ M T.1.) ; 3BYKO0O(OPMHTENBCKOE HCKYCCTBO H (DYHK-
uHOHanbHad MYy3bIKa (ClOOa BXOOMT M MNOM-My3blKa) — CHMMETPHYHO HM BHHM3Y CXeMbl
pacnonoxeHbl CBEeTOO(QOPMHTENBECKOE M BLICTABOYHO-IKCIOIHUHMOHHOE MCKYycCTBa (MONH-
3KpaH, CBeToBad apXMTeKTYpa H T.11.). B BepxHeH u HHKHeH AYelikax, cyls Mo Bcemy, pasMe-
LUeHbl 3BYKOBOR ¥ CBETOBOH [H3aiH, XapaKTepU3yIOLHe 3CTETH3ALHIO OKpYyXalollel »utol
H NpPOH3BOJACTBeHHOH Cpefbl.

MHorue U3 3TMX XY0XXECTBEHHLIX ABJIEHMHA, KaK Mbl YBHIAMM [anee, HAXOOATCA B CTAIMM
3KCNepHMeHTa, M colep:aHHe HX B GynyuteM Gyaer, KoHeYHO, YTOUHATECH. A NOKa OTMETHM,
TO, YTO OYeBHAHO yXKe cefluac. B 3ToH pacumpsAoleics CHCTeMe 3ameTHee, YeM Tpexie,
[OecTBMEe CHHTeTHYeCKHX CBA3el. M caMocToATensHble Ku3HecnocoGHple BHILI HCKYCCTBA
o6pa3yioTca NHUL NpH CHHTe3e COOTBETCTBYIOLMX XYAOXECTBEHHBIX GOPM M3 3pHTENbHOM
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Puc. 3. PacumpenHas cicTema BHIOB MCKYCCTBa

H cnyxoBo#t obnactu. Tak, kHHemarorpad BKIIIOYAET B CHHTE3 BO3IMOXHOCTH “oXuBLuef”
doTorpadu¥ M pAIHOMCKYCCTBA; COK3 CBETOOHHAMHYECKOTO HCKYCCTBA M 3NeKTPOHHOH
MY3bIKH pOXaeT CBETOMY3hIKNbHEIR Guibm. [IoCTOAHHO CONMYyTCTBYIOT ApYT APYry CBeTo-
oOpPMHTENBCKHE M 3BYKOO(OPMHTENLCKHE IEMEHTH (K MpuMepy, oGecneunBas X yHoxXecT
BeHHoe ocdopMneHne nuckoTeK) . CHHTeTHYECKHe CBA3M, OTMeYeHHBIE H Ha 3Tol cXeMe CTpen-
KaMH, KaK pa3 H oNpelenfloT UETOCTHOCTh CHCTEMBI HCKYCCTB, daXxe MpH ee pPacLUHpeHHH.
Ilpu 3TOM OYEBMAHO, YTO CHCTeMa HMCKYCCTB NpPONO/KAET BEIMOJHATL CBOH COLMANBHEIE
GYHKUHM — XYOOXECTBEHHO-0Opa3’HOTO OTpaXeHHA YWIOXKHAOIIEACA HeHCTBHTENBHOCTH.

[loHMMaTE 3TO BCeM, KTO 3IKCIEPHMEHTHpYeT C HoBoO# TexHHKoft B HCKYCCTBE, HYXHO
o6a3atensHo. HHave sxcnepumenTaTop Gyner obpeved Ha GecruiomHocTs H GecCMBICTeH-
HOCTh pE3Y/IBTATOB, KaK 3TO MOXHO BHIETh B "'aBaHrap[uCTCKHMX NOMCKAX' JAMAMHKIX Xy-
MOXHHKOB. A B paMKax Hamle KHHTH AHAMH3 CHCTeMBI HCKYCCTB [O3BO/IHT TOYHEe ofpe-
LenuTh CBoeobpa3ne HOBOro 3BYKOBOTO M CBETOBOTO MHCTpyMmeHTapHA, HeoGXxonumMolt anext-
pomlon H ONTHYECKOH amnmaparyphl, KOTOPAA HCMNONL3IyeTcA NMpH pealiH3alHH CBETOMY3bIKH
M APYTHX, GTH3KHX K Helt, XyNoXecTBeHHEIX (opm.
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2. TexHuKa BOCNPOM3BeAEHWA CBETOMY3bIKanbHbIX KOMMNO3UUUA

Bce TO, Ha YTO MbI CMOTPHM H YTO Mbl MOXEM BHIeThb, HOCHT Ha3BaHHe BH-
syanpHoro o6bexTa. TakoBoi sBnAeTcAd M JI00aA CBETOMY3bIKATBHAM Kommo3uuud. Kakx
OHA BBITTIA/IMT, B 4eM €€ OTIHYHe OT APYIMX BH3yanbHbix o6bextoB? Jlerye scero 3to obn-
ACUHTB, OTOCNAB K KOHKPETHOH CBETOMY3blKAILHOR KOMIIO3MUHM, Hallpumep ''BeuHoe ABH-
KeHMe”, CO3IaHHOM aBTopamH KHUTH (cM. puc. 35, ). A uTo6bl NpeacTaBuTh 3TH 06pa3el
B ABWXKEHHH, 0GpaTMMCA K CIOBECHOMY ee OIMCAHHK — TAK 3TO BBLIMMIANMT B WU3JIOXKEHUU
noaTa-

BoT Ha 3KpaHe — LBeTa CHHel paHH —
Kpuctannos nepenuByaTsie FpaHu
[MonugoHYHO 3a3By4anH BApyT!

W Buzen f, Kak B UX UIpe CNeKTpPATbHOM,
[IneHAA Qylm CBA3LI0 H3HAYAJIBHOMH,
LiBeT haHTacTHYHO NpeBpalLAICA B 3BYK.

U BOT, CKBO3HYIO TeMy pa3BuBasf,
liBeTHAas reoMeTpHS KHBAA

B urpe 3pyvaumx ¢opm nepenaer
MuKkpomne#3axHu KIeToOYHOro cpe3a
M cMMMETPHYHOCTE aTOMA Kene3a,
M KBaHTOB CBeTA pajly KHbIi [OMeT.

CHAHKME MANTHHOBOIO 3BOHA!

Ceityac 3xpaH pacKpacky MaxaoHa
BhicBeunHBaeT NpH3MaMH HacKBO3b,

A BOT OH N1ynmo#H ¢Tan ThICAYEKPATHOH,
Y106 TaiHbIA pUTM BcenleHHOH HeoObATHOR
Tebe yBHOETh B KpacKax yaanock'.

[Tomo6Horo popaa crnoxHbele 06pa3bl CO3OaKT MOCPENCTBOM CBCTOMHCTpYMeHTOB, nubo
KHHOTeXHUKH. OHM He cilyyailHbl, OHY — IUI0M Tal1aHTa, TpY/a U TepreHUA XyaoxHuKa. YacTo
3a0a0T Bompoc: “A Henb3d 1M NpHAYMaTb TaKoe YCTPOHCTBO, HAanpHmep C MO3IOBLIMH
fHoNaTMHKaMH, KoTopoe yiaaBnuBano 6kl Bce MHMoNeTHble 06pa3bl Halllero BooGpaXKeHHA H
TYT e BOCIpOM3BOAMI0 Bbl HX BoOUMIO Ha 3kpaHe?” Ho nopymaiite — pasee cran 6b1 KMHO-
dunemom “BoitHa M mup™ HaGop BallMX CMYTHBIX HeY/JIOBHMBIX MpefacTaBieHHH, KOTopkle
peanu3oBanyck Obl Ha TAKOM YyIo-3KpaHe B XOJie YTeHHA TolcToBCKoro pomaHa? KoHeyHo,
HeT — mo0oit XynoxHHK paGoTaeT BCeraa HelOCpeNCTBEHHO ''B MaTepHane'', npedBapUTenb-
HO 06OyMbIBAET KOMIMOJMUUMKIO BO BCeX ee [HeTaNAX, OpraHu3yd ce IpH ITOM M0 3aKOHaM
csoero Mckyccrsa Cpasy, cam no cebe, HOBBIH XyH0OXKeCTBeHHbIH pe3y/ibTaT BO3HHKHYTH
H3 HHYEro He MOXKET.

Toraa MoxeT ObITH MOXHO CO3HATh TAKOH CBETOMHCTPYMEHT, YToOBI YenoBek caguics
33 MyAbT, HAKMMAN Ha OJIHY K/aBMWY — W HA 3KpaHe MelJleHHO BCILIXHBAET 3aps, BO3HH-
KaeT MynbCHpYIOLLAs, ¢ MupHadamu uckp, ranaktuka? [pw Haxamuu Ha Opyrylo KIaBuiLy
rUlaKTHKA NpeBpallaercd B Oyliyouee IU1aMA, ele HAa ONHY — BCe CKMMAETCA B TOHKYIO
CMHpanb, CBEPTLIBAETCA B TOYKY M T.J. Kopoue, KaK 'oBOpHTCH, o 6o# 06pa3, KOTOPBIi NOSB-
nseTcs B BoOOpameHHH XyJAOXHMKAa MoXeT BO3HMKHYTb H3 3KpaHe IIpH HAXATHH COOTRET-
cTByouled knasuum. PeansHo nu 5T0? YBbI, HeT! ONLIT CBETOMY3bIKANEHOLO CHHTE3IMPO-
BaHMdA, BK/OYaA M Hauw coOGCTBeHHbIR, yOGexaaeT, YTo CYLUECTBOBaHWe TAKOTO YHHBEpCalb-
HOr'o HMHCTpYMeHTa BO3MOXHO JIHWE B Mieale — KIABHATYPA ¥ 3TOro HHCTpYMEHTa [OJIK-
Ha GbITh GeckoHeyHoMH. . . JInA Toro 4TOOBI peanH3oBaThk HA IKPaHe KaXJLYI M3 TAKUX Kap-
TMH, Hallo 3a710XHTh COOTBETCTBYKILMEe BO3IMOXHOCTH B CBETOMHCTpymeHT 3apaHee. U Gec-
KOHEYHbIMH OHH, 3TH BO3MOXKHOCTH, GbITh HC MOTYT.

"NMunuuwuk 0. B. CeeTtoMmy3sika. — TexHHKa MOTOdeXH, 1975, N° 1 1,c. 17.
10



Ho kak 1e Xouelcs, KdK TPYyOHO OTKa3dTbCi OT TakoW meutsl! Beas putenio ceero-
KOHILEPTOB  KUKCTCH, 4TO HCHONHWTenb obnupder uonHod cuobogoit B BeiGope W yn-
papjienny JOObIMKU 0Bpasamu, MOOBIM MX ABWKeHHeM. YBbl, 3pHTeNb NPOCTO He BCerna
3H4ET, YTO KaKAOMY HCHONHEHHI NpefulecTBYeT KpOoUOT/IMBBIA TPYA 110 TexHu4eckol non-
roToBKe ie TOALKO CaMOTO CBETOMHCTPYMEHTd, HO W CoOCTBERIO CBETOBOW KOMIIO-
spuuy. YToGbl cO3[aTh APYTYH KOMMO3IMUMK, HeoOXoAuMO CHOBA OpaTthCAd 32 NAANBHHK,
CKANbleNlb, OTBEPTKY. . . O3HAKOMHBUMCH C TeXHHWKOU, KOTOPOR MONb3YIOTCA COBpEeMeH-
Hble CBETOXYIOXHHUKH, HAaMBHBIA 3pHTenb pasBeser pyKamu. "A BoOT B GyayliemM HaBepHs-
Ka M306peTyT ApyrHe NPUHUMIBI, HAYKa BCECH/IBHA, MOXHO Gyaer oGoimucek Ge3 masnbHuka
i oTBepTKU". BO3MOXKHO H TaK, GYACT HHAA TeXHUKA, HO MoA06HO TOMY, KAK HAYKe HHKOIA2
He CO3[aTh BEYHOTO [IBHTaTens, He Y[AcTCA MepelliarHyTh W Yepe3 3aKoHBI HCKYCCTBA. Beer-
ga Hepo3moxwo Gyner oboiitucs Ge3 tpyna, 6e3 TsopyecTsa, Ge3 NpeABapuTeNEHOTO BhIHA-
[HMBAHKA 3aMbLICTA. A TIpHMEHHTeNBHO K Haiue#t npobneme — Henb3s MHHOBATH 3Tana nof-
TOTOBKH KOHKPETHODO TeXHuycckoro oGecmeveHus noboro xypoxecrsedtoro obpasa csero-
MY3BIKH.

U, uyTobLl MNpeAcTaRHTL peanbHbie BOIMONKHOCTH YelloBeka, HeoBXONMMO paccMOTpers,
KaKie Xe Crnocobbl CYUIECTBOBAHWA BH3YaNbHBIX 00BLEKTOB 3anoXKeHb! B CaMol npHpode
H YTO M3MEHWIOCH TIPpH OCBOEHMH CpPECICTB MCKYCCTBEHHOI'O MPOMCXOXICHHS, T.¢. HOBOH
TexHuku. Tonbko pa3oBpaBumick B 9ToM, MOXHO 00pecTH peansHyio BAacTb Hal GeckoHeu-
HO paJH()Oﬁpa!thM H [MEepEeMCHUYHBBIM MHPDOM BHAHMMBIX Kpacok, (bopM M ABHKEHHHA.

CHayana BLIACHHM, YeM MOT MONb30BaThCA HelOBEK Mpexie, T.e. H3yuuM “HaTypaib-
Hbie' CpelcTBa, KOTOpPbie OH MPHUMeHAN B Mpolecce OGLIEHHA M COOTBETCTBEHHO B Tpaiu-
UMOHHBIX McKyceTBax. Ilna ymoGersa GyzemM paccMaTpHBAThH Ay XHOBH3YaJIBHBIA MHCTpYMeH-
TapHd B €OMHCTBE CIAYXOBOTO M 3PWTENBHOIO BO3MEACTBHA (puc. 4). Ilna onucaHus 310
CXeMBI IIPHHATSI O1EAYIOLUHe COKpALIeHUus: Yea. — venopek; /1Y — nynsT ynpasmeHus (kna-
BHaTypa); BAY — BhIXOfHOe AKYCTHYeCKoe (3Byuailee) ycTpoitcTBO; BOY — BhIXOHOC
ONTHUECKOe YCTpoHCTBO (NpeameT HabnwoaeHus) .

B TpagmMuuoHHO# My3bIKe B3auMofeidcTBHe Mexay Hea. H BAY npocxooMT npakTHuec-
KU Hanpamyw, Mocpeactsom [TV, noasonsowero HauGosnee yfLoGHO M MOJHO peann3oBaTh
ynpapneHue BAY ANaIOrHYHAA CHTYAUMA W B BH3YAIBHOM KaHate. UenoBek cosgaet Heobxo-
OMMBIY BU3YAIbHLIR OOBEKT (CKYNBNTYpa, KapTHHA) MNOCPEACTBOM OMNpeefneHHbIX MaTe-
pHanoB (KaMeHb, Kpacku) W opyiuit ux oOpaboTkH (pe3eil, KHCTB), TAK Xe 3aMMCTROBaH-
HBIX K3 caMoit npupodsl. B wenax yHHdHKAUMM K 3[eCh NPUMEHAM HX 0803HaueHHe KAK iy
H BOY. B ofoux cnydadx uenopek obecrneyuBaeT MHCTPYMeHTapui cBoelt MexaHH4ecKOH
adepruedt, ynpasias uM. Tem Gonee OueBHAHO 3TO MojoXeHHe MpH QYHKUHOHHPOBAHWH

BuayansHsid Kanan
Nyast Buxoanoe
Yenosex - onTHYeCKO®
ynpasneduna yCTPORCTEO
] )
\ I Y
BuxoaHoe
Yenosex Myaer m=| 2HYCTHUBCHO®
ynpasneHua yc ’PO“CTIO
38yHOB0A HaHan

Puc. 4. B3aumopmeHcTBHA B CHCTEME HaTypasibHBIX CPeACTB ayJHOBU3YyalbHOR
KOMMYHHKALHH
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Puc. 6. OctoBHble (GOpMBI CYLLECTBOBAHHA BHM3yanbHbIX 00BeKTOB “MCKYyC-
cTBeHHOTO "' MPOMCXOXNEeHHA (CBeTOBaA MPOEKLM)

TAKOT0 LEJIOCTHOTO ay[IHOBH3YallBHOTO HHCTPYMEHTa, KaK 4elloBeK-aKTep, Koraa Bce ale-
MeHTBI Hauted cxembl 06BeniicHbl B OIHO (H3HYECKOe Leloe.

Bu3yanbHbId MHCTpyMeHTapu# pacnonaran Tpemsa cnocobamu cyuiecTBoBaHuMA (puc. §).
EcCTecTBeHHBle HCTOYHMKM CBETa He MOTJIH CaMH Mo cebe GBITH HCMOMBIOBAHEI KAK HOCHTENH
KHHpOpMaUMH, TAK KaK GbUIH HENOABNACTHEL B YNPaB/ieHHH HH 1O CTPYKTYpe, HH Mo OAHHAMH-
Ke. Tak YTO eAMHCTBEHHBbIM XYHOXeCTBEHHBIM ABJeHHeM, I[lc MPUMEHANUCH NpexIe camo-
cBeTALHECA BH3yanbHble o0BeKTHI, ocTapanca defepsepk (puc. 5, @). Penkoctsio GbUlo M
HCMONb30BaHHe cnyvast (puc. 5, 8) — BMTpaxH, NHopamel. OCHOBHBIM CrocoGOM, LMpPOKO
NpHMeHAEMBIM B HCKYCCTBE, #ABJANOCH MCIONL3OBaHHE OTPaXEHHOro cmera (puc. 5, 6).
3peck BU3IyanbHbIA 00BEKT CYIECTBYeT NMpPH YYacTHM BHelLHero MCTOYHHKA cpera. HocuTe-
neM HHgopmauuu o6beKT CTaHoBWICA NpH cooTBercTByWUIe# o6paGorke. puyeM W xu-
BOMKCb, B CKYNBNTYPa, H aPXHTEKTYpa OCTABATHMChL HeNMOABHXHBIMH. ENMHCTBeHHBIM yrpas-
nAeMbIM B OBHXEHHH BH3Y&IbHBIM 06BbeKTOM B HCKYCCTBe GbUI CaM YenoBek, 4TO H obycno-
BWIO OrpaHH4yecHHE BOIMOXHOCTH BHOETL My3bIKY BOCIPHATHEM IUIACTMKH XecTa B TaHue.

Pe3ko nameHUnach CHTYalHd C MOABJIEHHEM JTEKTPHYECKHX K HHBIX HCTOYHHKOB HCKYCCT-
BEHHOro cBeTa. Bo-nepBhiX, CTAI0 BO3MOXHBIM CO3[1aBaTh CAMOCBETALMECH BH3YallbHbie
06bexThl ¢ HeoGXxoauMoR CTPYKTYpoRt uaobpaxkeHus, MPHYEM C YNpas/isAemMofl ero OMHaMK-
KoH (HeoHOBasA pekiama, pacTpOBadA KapTHHa Ha 3KpaHe KHHeckoma). Ho OCHOBHBIM MpH-
eMOM 0Ka3alach CBeToBad npoekuus (puc.6,a —g).
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3pech BU3YATbHbBIM 00BEKTOM HABNHAETCA YXKe He CamMoO BelleCTBeHHoe M3obpaxeHue, a
3KpaH C Heo[HOPOOHBIM pachnpefe/ieHHeM OCBEILEHHOCTH €ro pa3iMuHbIX TOYEK, [1OCTHrae-
MbIM COBMECTHBIM [efCTBHEM HCTOMHHKA CBeTa M HOCHTeNel MHGOpMauuH (daule HeGonb-
wol'o pa3Mepa), MomellaembiX Ha NMyTH cBerda. CobGCTBeHHO MoJOGHBIE Cly4aH MpPOEKUHH
BCTpPEYAOTCA W B caMo#t Mpupofe (TeHb [epeBbéB Ha 3emse, GNMKH CBeTa OT MOBEPXHOCTH
pob! Ha Gepery u T.m.). Ho 4ucro BHenpHpoaHol cTana NpoeKUHA MpPH HCMONBIOBaHHH
NHH30BOR oNTHKH. HauGonbliee pacnpocTpaHeHHe MOMYYHN MpPEeM [OHaNpPOeKLUMH, XOTH
H3peKa MPHMEHAIOTCA U ApYyTHe.

Ins nmonydyeHUs TeHeBOR MPOEKUMH HCTOYHHK CBeTa JA0/KeH OBITH Mal MO CPaBHEHHI
¢ HOCHTeNneM MHGOpMalUHH, HAXOOALUMMCA Ha MyTH nyya (CM. NMpUMep KOHTYpHOro OTBep-
CTHA Ha pHc. 7, a). Ha skpaHe B [JaHHOM Cilyyae MpPOEUHPYETCHA TeHb 3THX KOHTYpoB. Eciu
YMEHBLIWTE OTBEPCTHE [0 TOYEYHOro paiMepa M YBEIHYHTh pa3Mepbl HCTOYHHKA CBETa, TO
Ha 3KpaHe HayWHaeT MpoeUMpOBAaThCA H300paxeHHe CaMOro HCTOYHMKA, BBIMOJHAKIIEIO B
paiHoM cnyvae ¢byHKUMM HocHTena uHdopmauuu (puc. 7, ). IToT ciyvall HCIONB3YIOT pell-
KO, TAK KaK Y[paBNATh CTPYKTYpPOH TAKOTO HCTOYHHKA [IOBOJIBHO TPYIOHO.

bonee yno6Ho 3aMeHHTh HCTOYHHK CBETa ApPYTHM HeGONBLIMM APKO CBETALUMMCA O0bek-
TOM, ClelHanbHO MNpeHa3HaYeHHLIM HIPATh poNk HocuTens uH@opmauun. UM moxer GeITh
nobo#t oNTHYECKH HEOMHOPONHBIA MpedmeT, Ha KOTOPOM CKOHUEHTPHPOBAH CBET OT MCTOY-
HUKa (puc. 7, ¢). [lo cyte nena, B 3ToM npHemMe oObeHHEHBI HOCTOHHCTBA 0GOMX npensi-
ayumx. Ho ToveyHoe oTBepcTHe nMadparMel Npofyckaer Majio CBeTa, M B YMCTOM BHIe
BApHaHTLI 6 H 8 HCNONB3YIOT penKo.

BriACHMIOCH, YTO ToYeYHOe OTBEPCTHE MOXKHO 3aMeHMTh 3KBHBAaJleHTOM, obnajaloumm
3HayuTensHo Gonblief cBeTocunoM, T.e. NHH30# (Ha puc. 7, 2 — oGbexTuB). [Ind KoHUEHT-
paUHH CBeTa BBENM JONONHMTeNnbHOe 3BeHo — KoHOeHcatop. Tak poaunace M3IBecTHas Ham
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nManpoeKuuA. 3aMeHa BelUeCTBCHHOroO BH3yanbHoro ofbhexTa npoexumei naet Gonblive npe-
WMyllecTBa. [lpoexumsa Mo3BojfAeT MONYUHTh NpakTHYeCcKH JoGoi maciutaG M3IMeHeHus
pasMepoB H3006paxkeHus, GbIcTpylo cMeHy H3o00paxeHWil, cnokeHue, yto obecrneyHBaeT LLK-
poTy H300pasHTeNbHOro M HIHHAMHYECKOTO [Mana3oHa 3TOr0 BMAA BH3VabHOA TeXHMKH.

Kpome Toro, ecTe eille oHa 0coGeHHOCTL CBETOBOTO H30GpakeHHs, KOTOPYIO MbI He-
NpOH3BONABHO OCO3HAeM, OTAaBas IIPeANOYTEHHE [HANO3WTHBHOMY BOCMPOM3BEeOeHHUIO Mefi-
3aXa MO CPaBHEHHIO C ero CHHUMKOM Ha (oroGymare. [Ipu BocnpHATHH peanbHoro Meit3a-
Xa IMpoTa APKOCTH, T.e. MHTEPBAN BO3MOXHLIX ee 3HaYeHHH, pa3nHYaeMbIX I71a30M, paBeH
npuGnusutensto 1 :1000. liupoTta xe spkoctu NmoGoro (oToCHUMEKA, MOGOA KApTHHBI B
nyymem cnyvae 1:100, nockonbKy camble TeMHBIE HX MCCTA He aGCOJIIOTHO YepHEI, a caMble

cpeTible — HECPAaBHHMO MeHee APKH, 4YeM CaMble ApKHe NpHpOAHbIe 06bekThl (ocobeHHo
caMmocBeTAIMecs) . PoTonw6HTeM 3HAT, KAK TPYAHO 'YMECTHTB'' BCE OTTEHKH CHHMAeMo-

ro ne#3saxa B WHpoTY ¢oToGymaru. ¥ AMarno3uTHBA e (eciiH CMOTpPeTh ero Ha IpoCBeT MK
IpoelMpOBaTh Ha 3KpaH) LIMPOTa HAMHOIO Beiule — npubauxkaerca K 1. 1000, nostomy oH
BOCMpHHUMaeTcsl kak Gonee ecTecTBeHHBIN, [BeTa Ha Hem rnyGie, coyHee, HachllLleHHee.

Juanpoexkuusi NeXUT B OCHOBE BOCHPCH3BENEHMA KHHOW300paKeHMA, TMle BH3yanbHbIH
06BbeKT Ha 3KpaHe BOCIPHHMMAETCHA MOMBMXKHBIM 33 CYeT AMCKPETHON MPOEKUWM MOc/eno-
BaTeJIGHOIO pANA CTATHYCCKUX M3o6pakeHHH Ha IieHke. B TeXHHKe CBeTOMY3bIKH yallle BCe-
TO HCMONB3YIOT MpHEM HelpephlBHOH MPOEKUHH [U1aBHO ABHXKYLMXCA HocuTeneH undop-
mauni. Kpome Toro, cneunuueckue Lein CBETOMY3bIKH 3aCTaBMIIM BHOBbL OGpaTHTh BHH-
MaHHe Ha 3a6biThie CMocoGbl NMpoeKUHH (pHc. 7, a—6), KOTophle PUMEHSIOT WL B TeaTpe,
H 1o M3penka. Kasanock 6el, Bce 3T0 BNOJIHE OYEBMAHO M MPOCTO, HO MOAOGHAA KIIACCH(HKA-
UMA, KaK YBHIMM [Oanblle, OTKPOET MHOIO HEOXUIAAHHOIO M MHTEPEeCHOTO UTS BIYMYMBOIO
KOICTpY KTOpa.

FNMABABTOPARA

NPUHUUMLI  KOHCTPYWPOBAHWA CBETOMY3bIKAINbHbIX
YCTPOWCTB

3. CTpyKTYpHaA cxema CBETOMY3bIKanbHOro yCTponcTea

Taxkum oGpazoM, B nocneaHee CTONETHE HA CMeHY HAaTypaJibHbIM ayIdHOBH-
3yanslibIM CpeCTBAM MPHLUIH HOBBIE, ~MCKYCCTBeHHOro™ npoucxoxiedua. W ecnu monep-
HH3HpPOBaTh, Pa3BHTb CXeMY Ha pHc. 4, TO Temepb B3aUMOICHCTBHE MEKAY HYelOBEKOM H
BHU3yalbHBIM oObekTOM OyleT BbIrnAAeTe cnedywiuum obpazom (puc. 8). Cxema ayauo-
BH3Y&JIBHOTO HHCTPYMEHTAapUs YCIOXKHHIACE (YYTeM. YTO MNOABWINCH M 3JIEKTPHYECKHE
MCTOYHMKH 3BYKa). M3meHuIHuch H QYHKUHH CaMOT0 Yel0oBeKa, MO3ITOMY Ha3dbiBaeTcd OH B
3TOMR CXeMe Tenepsb HHaye.

3meck B cBeTOBOM kaHaie: CO — cBeroonepatop; [IC — NyneT ynpapjieHUs cBeToM, obec-
NeYHBAKOLIMA KOHTAaKT MeEXIy MWCIONHMTeNnemM M MHCTpyMeHToM: 6Y — Onok ynpaeneHus,
GOpPMUPYIOLUMI CHFHAIBI yMNpaBieHUs CBETOBBIMH XapakTepucTMKamu; BYM - Gnok yn-
paBieHHA MOLWHOCTHIO; BOY — BbIXoAHOE ONTHYECKOEe YCTPOHCTBO, Ha 3KpaHce KOTOPOTO H
BOCMPOH3BOAATCA CBeToBhle 06pa3bl, meHAwwMecs Mo dopme, dakType, uUBCTY M ApKoc-
H. COOTBETCTBEHHO B 3BYKOBOM KaHane: 30 — 3Bykooleparop; /I3 — NynsT ynpasrieHus
3BYKOM (CMelleHHe, NpoCTpaHcTBeHHoe nepemelnenune): 3BY - 3pykonpoussopsliee
yeTpoiictBo: Y34 — ycunurenb 3pykoBo# uyacToTel; BAY — BhIXOJHOe aKycTHYeCKoe YCT-
pPOACTBO. BepTHKaIbHLIMH CTpenkamu o603HuueHbl BO3MOXKHbBIE CBA3M MeXOY CBETOBBIMH H
3BYKOBBIMH KaHanamu. [IpH MHOrokpaTHOM HCHOJHEeHWM OMHON M TOM e CBETOMY3bIKanb-
Hoit kommosuund yanel 30, CO, J13 u [IC 3ameHA0TCA 3aMOMHHAIOUMM yCTpoicTBOM 3V

B passepuyTom BHAe CTPYKTYpHas cXemMa CBETOBOI'O KaHana Ioka3zaHa Ha puc. 9, a.
B 3Tofi cxeMe WMEKTCA TpH TMAPAINENBLHO AHCTBYIOLIME UeNH: YIpaBneHusa ApKocTeo (A,
A.), dopmeobpasoBanuem (@, — @,) u usetHoctblo (I, — II,). Kaxaan u3 3Tux uenei
npeJIcTaBeHa COOTBETCTBEHHO CBOMMH He3aBHCHMBbIMK 3f1eMeHTamu B [IC, BY, BYM n BOY.
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Puc. 8. CrpykTypHasa cxema ayIHOBHM3YalbHOIO MHCTPYMEHTap U

PacemoTpum mpexiie Bcero BOY, B KOTOPOM COOTBETCTBYIOIIME 3MeMeHTBI MOTYT pac-
NoNaraThCa TAK, KAK MOKa3aHo Ha puc. 9, 6. A, comepXHT HCTOYHMK CBeTa ¥ ycTpolicTBo
QNS peryNMpoBaHUA CBETOBOro MoToka (Auadparma, suedka Keppa, onTHYeCKHe KITHHBA
W T.1.), ynpaeasiemble ¢ nomouwnio A,. HapoGHocts B AnadparmMMpoBaHuy oTMajlaer, ecli
HCTOYHHKOM CBETd MOXHO YNpaBnfTh 3MeKTpHuecKu. B meppom cnyvae A, MOXKHO MEHATH
mecTamu ¢ @, 1 I], UNu COBMELIATL €ro C HUMH.

[poceeunBaeMelit miuockuit WM ob6bemHbIH 06beKT @, BbINONHSAET QYHKIHH CBOeob-
P43HBIX ONTHYCCKHX 3aNOMHHAILMX YCTpoHcTB (Tpadaper, KuHodoTOLUIeHKa, Aedopmu-
pyouas ¥ HanpapnsAoW@d oNTHKA | 7./.) . MIX nepeMellianT ¢ noMoubio pasmHuHbIX 3MeKT-
PMYCCKMX MCIOJTHMTENLHBIX MEXaHW3IMOB (3MeKTpolBHratefied, CONCHOMIOB, CeNLCUHOB H
T.Jl.), MHTaeMbIX ¢ Buixojaa @,. Cefiyac NMOABMNACE BO3MOXHOCTh H3IMEHATH CTPYKTYpPY He-
NOJABHAKHOLO MPOCEEYHBAEMOro 00LEKTa HENoCpeJCTBEHHO 3/1eKTPHYECKHM CHIHANOM.

B cnyuae HeoOXoaumocTH MepemewneHuA cneTodunbtpos L, (abGcopGuuoHHble, HHTep-
(pepeHLMOHKbIE, HOJIAPHIAUMOHHRIE) MIH [MCOEPCHOHHBIX M AM(PAKUMOHHBIX YCTPOHCTR
A pasnoxkeHus Gefnoro CBeTa B CMeKTp (MocneloBaTeNbHOCTh MPH3M H T.[.) TaKXe MpH-
MEHAKT COOTBETCTBYIOWMHA ateMeHT [],.

[IpH MCMOMB30OBAHMM PACTPOBOM ONTHKH CXema, NOKA3aHHAA Ha pHC. 9, HeCKONbKO M3-
MeHACTCA. DTO CBA3AHO € Tem, uTo Gopmoolbpasopanye B JaHHOM Clyude NPOMCXOOMT pas-
BepTKOM Iyya MM KOMMYTanHeli MHOXeCTBA NapainenbHO COefHHEHHBIX YCTpOHCTB Mo-
no6Ho NokasaHHelM Ha puc 9 M paGoTalolMMm Mo ypouieHHo# cxeme. OrpaHuuenue npo-
LO IMMOTO aHAIH3A APOEKIHOHHEIM BAPHAHTOM He CKaXeTCA Ha Xofle paccyskieHnd

VoTpoiAcTBa, YNpapBIAnILIMe NTeKTPHYeCKod MoluHocTeio A,, @,, [{,, BLIIOMHAIOT Ha
peOCTATaX, aBTOTPAHCHOPMITOPAX, MATHHTHBIX YCHIMTENSAX, Ha JCKTPOHHBLIX JIAMIEX H
TpaHIUCTOPAX, THPATPOHAX I THPHCTOPAX.

MHTepecHbie 3aKOHOMEpHOCTH BBIABNAKTCA NPH 2HATH3e OCHOBHBIX CMOCOBOB TeXHM-
yeckof peanusauMu cBeroMy3bikd. [IpM pelieHHM 3Tofl 3ajauu cpe[lcTBaMH KMHemarorpa-
da uenu I v @ copmemwaoTca (00HA IUIEHKA, OJMH JTIEHTONPOTAXKHBIA MEXAHH3IM, HCTOYHHK
cBeTa padoTaeT B focTosHHom pexnme) . Kpyr manunynauui onepartopa na 6noxe ITC cysna-
ercA 0o MHHHMYyMa (BKJIOUeHHe W BBIKIIIOYEHHE aNnapata), BMecTe ¢ TeM Ha 3KpaHe MoXeT
6bITh BOCIPOM3BEIEHO criokieiliee codeTaHe Kpacouwix gopm Ho 3ToMy [omkHa mpei-
LWICCTBOBATH OTpOMHA® mpelpapuTenbHas paboTa no cospaHuio usetoopmoobpasywiiero
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Puc. 10. MHOroKaHaNbHbIH CBETOMY3bIKAIBHEIH HHCTPYMEHT MPOCKUHOHHOTO
THIIA

aneMeHTa — [eMOHCTPHpYeMOll KHHOMIeHKH (C YeM CBA3AHO, KAK H3BeCTHO, NONIHOE HTKIIIO-
yeHHe 3deKTa MPHCYTCTBHA) .

HanpoTHB, OpH KEM2HHH NpefenbHO YBENHYMTh HCHONHHTENBCKHA MOMEHT H HMeETh Ha
3KpaHe CHIOMHHYTHYK BHIYATHIAUMD 3aMBIC/Ta, MOXHO HCIONB30BATH HHCTPYMEHT C pacr-
poeoit onmmuko#i. Bnok IIC rakoro uHCTpymeHTa OGBMHO MOBTOpAET CTPYKTYPY pPacrpa,
YTO MPHBOAMT K GONBUMM TPYIHOCTAM B YMpaBlieHHH CBETOBOR KApTHHOM MpH YBeTHYEHHH
ero paspeumiomet crocobHocTd. MMosToMy, UMes faXe HACATRHEINA PACTPOBEIH HHCTDYMEHT,
NpH HenocpeACTBeHHOM HCMONHEHHH MY3ILIKAHTY-OMepaTopy OYeHh TPYMHO MONMYUMTH HA 3K-
paHe KapTUHY TOR CIOXHOCTH, KAKYI0 MOXHO MONY4YHTh C MOMONMEI KHHOMIeHKH. Takum
o6pasom, MpH PaIHEIX TexHHYeCKHX cnocolax peanH3amMM CBETOMY3EIKH, KOMIO3HTOP HON-
MeH YYUTRIBATE UX 0COGEHHOCTH H HanGosee NOAHO HCMOJNIB30BATE MX [10CTOMHCTBA.
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CpeToMy3bIKa KAK HCKYCCTBO BPeMEHHOC MOXET GbITh MCMONMHEHO HA CBETOBLIN MHCTPY-
MeHTax, KaK HCKYCCTBO MPOCTPaHCTBCHHOe — 3a()MKCHPOBAHO HAa KMHOIUIEHKE M, YTO elle
CYLIECTBEHHEN, CO3[aHO CPEICTBAMM M METOaMM KHHO. Ho BHe COMHeHMS, METO Henocpen-
CTBEHHOI'O MCHOJIHEHHS H MeTO/J KMHO He MCKIIOYAT O[HH [pPYIoro, Tak Xe, KAK HMEIT
Npaso Ha COCYILECTBOBAHHUE HENOCPe/ICTBeHHAA P4 aKTepa B TeaTpe M MIpa akTepa B KHHO.
Jlna kaxagoro U3 3THx MeTodoB OyayT Co3[aBaThCA CBOM, ClelH(HYECKHE CBETOMY3bIKallb-
Hble TIPOMU3BECHUA.

B npomMexyTo4HOM MNONOXEHHH HaGXOOMTCA TeXHHKa ~[IMHAMHYeCKOH CBETOXHMBOMMCH™
Onepatop HMeeT BecbMa GoNbIIOH, HO KOHeyHbIH Habop ycTpoHCTB, pafoTalolmX Mo cxeme,
H300paxeHHOH Ha puc. 9, M coeHHeHHbIX TaK, KaK MoKa3aHo Ha puc. 10.

Bece 6inoku [IC 5Tux yCTpOHCTB CBA3AHBI OJHMM KOMMYTAUHOHHBIM ycTpoHcTBOM KV
(knaBHatypo#t W T.1.). U onepatop mooyepedHO MAM OAHOBPEMEHHO, COTTIACHO MAapTHTYype,
BOCMpPOM3BOJUT Ha 3KpaHe HeoOXoaumbie CBETOTEHEeBble MPOEKUMH, MCMONB3yA 3apaHee
noarotosieHHble dopmoobpasyolme 31emMelTel. Ho 1pH 3TOM HCNOMHHUTENL MOKET Me-
HSTh CKOPOCTh W XapakTep NepemelleHHA GUTYP, WX UBET M APKOCTh, MO-PA3THYHOMY KOM-
6MHMpOBATL MX. B cnydae, eciiu CBeTOBAA NMapTHA OKAXKETCA CIIOKHOH B WCIIONHEHUM, YIPaB-
neHHe MoXeT OBITh [OpYYeHO Cpa3y HEeCKOJIbKHM OllepaTopaMm WM 3aloMMHAILCMY YCT-
pOHCTBY, KoTopoe GYAeT BOCIpPOM3IBOAMTE MOATOTOBI¢HHBIe 3apaHce ()parMeHTBl CBETOROH
NapTHH

4. CneuuchKa B3aWMOOTHOLLEHWIA B CUCTEME XYAOXHUK—TexXHUKa
npy CBETOMY3bIKanbHOM CUHTE3WPOBaHWK

Hrak, ™Mbl onpefenunu oO6iiMe NPHHUMIBL CO3[AHMS TEXHMYECKOTO HHCTpY-
MEHTapHs, KOTOpLIH Mo3BonAn Obl peanu3oBaTh HeoOXOAMMOH croxHOCTH cBobomHo yi-
paBfsieMble CBETOLIBETOBbIC KAPTHHbI, MEHAIOLMECH BMECTe C MY3BIKOH 10 APKOCTH, PUCYH-
Ky, ¢akType, rny6GuHe M uBeTy. B uem 3axsioyaercs cnelM(MKa HENoCPeACTBEHHO CAMOro
1pollecca KOHCTPYHMPOBAHHA M HCMONB30BaHMA 3TOH TeXHWKM? KakoBBI B3aHMOOTHOILUCHUA
MEXIY XYJOXHHKOM H TeXHHKOM IpY peanu3auuy CBeTOMY3blKaJIBHOIO CHHTe3a?

Bonpoc 2T0T, OKa3dkIBaeTCA, HEMPOCTOH H MMCET, Mo KpafiHel mepe, nBa acnekTta. OcTa-
HOBMMCS BHayasie Ha IMEPBOM M3 HMX, CBA3AHHOM C BBIACHEHHEM MpEAC/IOB aBTOMATH3aUKH
CBETOMY3BIKATBHOI'O CHHTE3a.

Cpean HeKOTOpPbIX KOHCTPYKTOPOB M YYEHBIX CyLUECTBYeT MHeHHe, YTO CBETOMY3bIKa —
3T0 U €ecTh TO HCKYCCTBO, B KOTOPOM Heé TOJIBKO BO3MOXHO, HO MpOCTO HeoOXoIMMO Hc-
MOJIb30BATh MPHHIWIIB MAalMHHOrO counHeHus. OHH cuuTaloT, uTo "CKpAOGHHBI — ABICHHC
BpeMeHHOE M YTO B KOHILE KOHIOB MX MOXHO 3aMeHHMTh aBTOMATaMH, KOHEYHO, He TAKMMH
NPOCTBIMM, KaKHe CYLIECTBYIOT Ceiiuac, a Gosee CIIOKHBIMH, COBEPUICHHBIMH.

PaszymeeTcs, MpH CO3[JAHHH OPHIHHAIBHBIX CBETOMY3bIKANbHBIX MPOM3BEAEHHH 3Ta TOY-
K4 3peHUs ABNAETCHA CTONb X CIHOPHOM, KaK M B OTHOLUEHHH JPYTHX BHIOB HCKYCCTB Bo3s-
MO¥HO, — cuuTaeT akagemuk A. H. KonMoropos, — uTo aBToMar, cnocoBHBIA NMHCaTh CTHXH
Ha ypoBHe GONBLIMX [OJTOB, Helb3s [OCTPOHMTH IMPOIUE, YeM IPOMOMECIUPOBAB BCC PAIBH-
THE KYNBTYpHOMR KM3HH Toro ofLUecTBAa, B KOTOPOM MO3Thl pealbHo paspuBaiorea’ Ho mo-
skeT BBITH MpH peleHHH Gosice CKPOMHOH 33J1aUM — CO3[aHHHM CBETOBOTO COMPOBOXKACHHA K
yKe CYLIECTBYIOLIEH My3blKe — ONPABALIBAOT cefd HaMepeHHA “'MAalMHONOKIOHHHKOB"
(tepmut H. Butepa) ?

K npumepy, B YCTaHOBKe 110 CheMe PHC. 9 MOXHO Ha Bce Gnoku BY noiasath ynpasis-
joliHe CHTHANIBI, KOTOphIe CPOpMHPOBAHEl AHANM3ATOPAMH MY3BIKH &, — dj., OlPEACIAIOLIH-
MH M KJIaCCHQUUHPYIOLMMHE B K@XIbIH MOMEHT OCHOBHBIe XdpaKTepHCTHKH 3Byuauiei my-
3pIKK — TemOp, PpHTM, IPOMKOCTh, BBICOTY, TEMI, TOHATLHOCTL H T. N OLlMPasCh Ha W3BeCT-
HbIE CNYXO3pHTENbHBIC COOTBETCTBHA, HCIONb3YA CTATHCTHYCCKUE COOTHOUICHHA (C KAKHMH,
HanpuMep, UBeTaMH H GopMamu yalle BCEr0 ACCOUMHPYIOTCH KaXAbli TeMOp, TOHAILHOCTS,
MENTO[HA M T.[..), MOXHO aBTOMATHYCCKH BOCIPOM3BECTH Ha 3KpaHe TAKOE CBETOBOE COIpO-
BOX/EHHE, KOTOpoe MOCToAHHO obecllieunBano Ovl cobmiopenue 3¢pdeKTa CBETO3BYKa -
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CNYX03pHTenbHOI'0 CHHXPOHH3MA, HE npomsopeqamero CNYXO3pHTe/IBHEIM 2aCColHALHAM
GosnpumHCTBA MogeH.

Ho Takoe cBeTOBOe CONPOBOX/[eHHEe HHKAK He MOXeT ObITh BbICOKOXYIOXECTBEHHBIM,
H He TOJILKO MOTOMY, YTO OHO Peanu30BaHO JIMIUE Ha "'CNVXO03pUTeNbHOM YHHCOHEe™. OHo He
CPaBHHMO C “MeJIOBEYeCKHM™ COUHHEHHEM, MOCKONBKY B Ipollecce TBOPYECTBA I JOCTH-
KCHHS OTpefeneHHOro XyHoXeCTBeHHOTo 3(deKTa KOMIO3UTOp BONEeH OTCTyNaTh oT Haubo-
flee BEpOATHBIX, NMPUBBIYHEIX NpoABNeHUH 3¢deKxTa CBeTO3BYKA H BhIGHpATE M3 ManoBepo-
ATHBIX, HeGaHaNbHLIX Te, KOTOpble [ Hero HernoBTOPHMBI M eJHHCTBeHHO HeoOXOIHMBI.
B cyumHoCTH, MOBTOPAETCA CHTYAallMA, CNOXHBIUAsica ceffyac B obnacTH kubepHeTHYecKoro
VcouMHeHHA " oObIMHOM MYy3bIKH. "UeM mone3Ha Takas My3blKa? — CHpalIMBAeT COBETCKHH
yueHbi# B. B. MBaHoB. — OHa npekpacHbIil NpHMep TOTo, KaK He JOJKHBI TIHCATh JIIOOH.
C noMoUILI0 MAlIMHBEI HMHTHPYETCA YemoBeYecKasd MoCpeAcTBeHHOCTh. Mbl Kak Obl nonyyaem
TOUHYIO MaTeMaTHYeCKY10 (OPMYNIHPOBKY TOI'O, YTO YXKe CTAI0 CTAHZAPTOM, MO0 KOTOPOMY
paboTaloT peMecNeHHHKH .

KoHeyHo, BO3MOXHO M YNpaBlieHHe KOMMYTallHOHHBIM ycTpolicTBoM (cM. puc. 10) no-
py‘{lﬂ'b MalliMHe, Koropaﬂ, HMHTHpYA TBOPYECTBO, BpeMﬂ oT BpEMeHH crana Gbl MOenupo-
BaTh M PeAKO BCTpeyaloumMecs mpossieHUA 3¢d¢exTa ceeTo3pyka. Ho ecnu y KoMnosuTopa
3TH “OTCTyDJ’!BHHH oT npasnn" 0CO3HAHbl, NMOAYHHEHbl eJHHOMY XYHNOXeCTBeHHOMY 34aMmbIC-
a1y, To ¥ kMGepHeTHUecKOro ycTpo#cTBa, He obnagaouiero sceli 6Monornyeckod H ColManb-
HOM NaMATHIO YellOBeKa, OHH He Mor'yT GbIThb He Cly4aiHbIMH H No3ToMY GeclienbHEL.

Tak uyTo Haxe cO3/laHME CBETOBLIX COMPOBOXKICHUH, €C/M CTABMTCA 3a/1aua JOOGHTBCA MX
BBICOKOH XYHOMeCTBeHHOCTH, OCTaeTCA 3a YenoBeKoM-TBopuoMm. Ho BMecTe ¢ TeM BO3MOX-
Ha camocToATe/lbHad 0051acTh aBTOMATHYECKOI'O CHHTE3MpOBAHWA MY3bIKM M CBeTa, Koraa
MYy3bIKd CaMa ynpasnsieT AMHaMHKoH MMeowerocs Habopa cBeToBhiX 3¢dexToB, NycTh He
MOOYHHEHHBIX B CBOEM pPAa3BHTHH eIHHOMY XYOOXKeCTBEeHHOMY 3aMbICNy, OMpedensdieMoMy
MY3bIKOMH, HO CO3MALMX 3penHlHbli 3¢deKT B paAMKax [1eKOPATHBHO-TIPHKIIAAHOI'O HCKYC-
CTBaA. QHBMEHTH ABTOMATHKH HBHEIYT NpHMeHeHHe U B HHCTpYMeEHTax Hel‘lOCPeILCTBeHHOI‘O
ucronHeHusa. Koraa 310 He NMPOTHBOPEUMT NAPTHTYpe, MY3bIKAHT-UCIIONHUTENE MOXKET C 110~
MOILLBIO KOMMYTALHOHHOIO ycTpolicTBa KV nepexodHTh Ha aBTOMaTHYeCKUHA peHM YMpas-
JIeHHA HEKOTOPLIMHM CBETOBBIMH NapaMeTpamH (HanpHMep, YacTO MCHONB3YIOT B HHCTPY-
MeHTax (MKCHPYeMYK CBA3b 'TPOMKOCT: — APKOCTB''), C BO3MOXKHONH KOoppeKuMe# U non-
HBIM TIEPEXOOM Ha aBToHOMHOE “pyyHoc” yrpasnenue [24].

OctaBuM 3a coboiff MpaBo MeuTaTh: KOIAa-HHOyOb KubepHeTHuecKoe YCTPONCTBO, YXKe
PaBHOUEHHOE YeTOBEYEeCKOMY MO3I'y, BO3MOXHO, H CYMEeT CaMO COYHHATHL H MY3bIKY, H CBC-
TOBYI0O MapTHio. Ho mMoka, Kak OTMeYaloT HCCIe0OBATE/H, eCliH FOBOPHTH O 3BYKOBOH MY-
3blKe, MaUMHbI MOJAENMPYIOT 'UIMLUL HOTHBIE TEKCTbI, HO He CaM Mpolecc KOMIO3Hluu’'
M, anamoruyHo, B CBeTOMY3bIKE AaBTOMAThl MOTYT MOAENHPOBATE JHIIE 3P(HeKT CBETO3BY-
Ka B pa3jIMYHbIX ero NpoABJIeHHAX, HO OTHIONB He CaM MPOLECC CBeTOMY3BIKAIBHOI'O TBOP-
yecTBa [25]

HMrak, paccyxpas o CBeTOMY3BIKAIBHBLIX YCTpOHCTBax, CleAyeT TOYHO OTOBAapHBaTh, K
KaKOMY BH/1Y HX OTHECTH.

CBeTomy3blKaneHele HHCTpyMeHTel (CMM) MMelOT fynbT ynpaBieHUs W KIaBHaTypy
[ MCMONHAKILEro OPHIMHAIBHYI CBCTOBYI TMAapTHIO, HAMMCAHHYIO CHeLMansHo [Ans 3To-
ro ﬂpOHBBE,U.eHHH..

ABTOMATHYECKHE CBeTOMYy3bIKanbHble ycTaHoBKH (ACMY) paBotaloT no 3anoxeHHo# B
ee ON0OK YNpaBJeHHA NMpPorpaMme (NOCTOAHHOR MM CMEHAEMOH, C HMHTalMell TBOpYeCTBa)
[penHa3HadyeHbl OHHM JUIA peHICHUS foJiee CKpOMHBIX 3a/1a¥ NpHKIAJHOIo HalHayeHHA (ue-
KOpaTHBHbIE TPHCTABKKM K MarHutodoHaM, paavonam, yCTaHOBKH UIA 0(OopMITEHHA HHTeph
epoB, NpHOOPOB U1 HCCNENOBAHHA B 001aCTH NCHAOIOIMH H IKCIIEPHMEHTANBHON 3CTETHKH) .

B kHure OCHOBHOE BHMMaHHe, KakK yXe oTMedanock, yaeneHo CMM. Ho, maxe ecnu oc-
TaBHTh B CTopoHe npoGieMy ACMY, oka3piBaeTcsA CYIIECTBYIOT euie WHOTo poja ocoGeH-

'Mepenep3en JI. b. Hekycerso u kubepHetuka. — M.: MekyceTBo, 1966,¢. 101.
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HOCTH BO B3aHMOOTHOLUGHHAX MEXOY XYOOXHHKOM M TexHMKo#, KoTopele oTnuyaor CMHU,
MOJIOXKHM, OT BCEM H3BECTHOMH annapaTtypel KMHO M TejleBHOEeHMA. Bbl He 3ayMBIBanuch
HaJl TAKHM BOIMPOCOM: CaMO MOHATHE ''CBETOMY3bIKA™ MOABMIOCE HAMHOIO paHblle, Yem
"KHHO", 2 pealbHO KHHOHCKYCCTBO yXe [1aBHO 0GOTHANO CBETOMY3BIKY B CBOEM Pa3BHTHH.
KaxoBbl npHYMHLI 3TOro mapagokca? HexoTopble TEOPETHKH MCKYCCTBA BMOSAT 3[eCh He-
COBEPLUEHHOCTE H [aXe HeCOCTOATENBHOCTE CaMOW H/IeH CBETOMY3BIKanbHOTO cHHTe3a. Ho
peaibHo 0GbACHEHHE 3aKIII0YaeTCA B IPYTOM.

DyHKUHMA TeXHHKH B HOBBIX H306pa3HTeNnbHBIX MCKYCCTBaX (CM. puc. 3) BhonHe onpe-
HeneHHa — 3ANOMHHATB, THPAKHPOBATH, PENpPONAYUMPOBATE M TPAHCITHPOBATH TO, YTO YXKe
€CTh B HAJIHYHH, T.e. B camol pelictBuTenbHocTH. KuHokaMepa, Tenekamepa, doToannapar,
MHkpodioH uMeloT nepen coboit nuGo XKHBYI HaTypy, YenoBeKa-akTepa, 6o Npou3pelle-
HHA OpYTHX, TPaHMLUMOHHBIX BHIOB HCKycCTBAa (COGCTBEHHO CaM XYIOKeCTBeHHBIR Mpo-
uecc cBA3aH 30ech ¢ BbIGopoM 06BbeKTa CheMKH H TMOCTENYIOLHM MOHTRKOM 3aMKCHPOBAH-
Horo martepuana). H ueM TouHee BhINoNHeHbl QYHKUMHM 3alHCH, PenpoAyKIHMH, TeM Gonee
COBepIIeHHOH CYHTAT TEXHUKY 3TOro Knacca HckyccTa. Creumduka 3tux QpyHKuMi o6s-
3pIBaeT MpefeNbHO YHH(PHUMPOBATh ¥ CTAHOAPTH3HPOBATH AMMAPATYPy C TeM, 4ToObI GUILM,
CHATHIA, K nMpumepy, B MockBe, MoXxHo ObUIO MOKa3bIBaTh B JTI0060M ropole H Mocenke, 4To-
6bl Tese- ¥ pafHONpPOTpaMMbl BOCIPOH3IBOAINCE OIMHAKOBO BCEMH NIPHEeMHHKAMH IJ1aHeThI.

WHaye oOcTOMT [eno ¢ BRIpa3uTeNbHBIMH HCKYycCcTBamMH. (DYHKIHHM TeXHMKH 3[1ech He
OrpaHHyYeHbl JMUIL 3AaMUCLIO, penpolykKuueH, TpaHcnAuueH. Tak, B 371eKTpOHHOR MY3biKe
OYeHb YacTO W OXOTHO HCHONB3YIOT TaKOe HOBOE KauecTBO, Kak cBobodHOe H3MeHeHHe Temb-
pa. [lpuyem 3TH BapHaHTH TemMGpa OTIHYHBI OT TeMGPOB 3BYYaHHA NMPHPOIHBIX, TPATMLIMOH-
HbIX MHCTpYMeHTOB. ECNM MHAHHCT, MOMOXHM, NpHHHUMAaeT TeMOp CBOero HHCTpYMeEHTa Kak
MAHHOCTE M MOXeT BOBCe He 3HATH (DMIMYECKHX OCHOB 3IBYKOH3BJEYeHHA 3Toro Tembpa,
TO KOMIIO3HTOpP 3MeKTPOHHOH My3bIKH Yauie Bcero paboTaer BMecTe ¢ KOHCTPYKTOpOM,
npenenbHO BHHKasd B YCTpOHCTBO MHCTpymeHTa. M 4eM TecHee KOHTAKT C TeXHUKOH — Tem
6onbllie LWAHCOB IlOGHTbCﬂ 3HAUUTERJIBHOI'O XYIOOXeCTBeHHOTI'0 peaym:'rara. Gonee ToYHOTrO
BOIUIOILIEHHS CBOero 3ambicna. [loxasaTenbHo TO, YTO HHCTPYMEHTBI [JI1 CHHTe3a 3/eKT-
pOHHOﬁ MY3bIKH — TaK Ha3blBaemkble cﬂH‘re&a‘mpbl — BO MHOI'OM YHHKAanbHbi, H €CIIH HX
THPAXHPYIOT, TO CpPaBHHTeNbHO HeGONMBUMMH cepuAMH. H 3To ABnsAerca MX cneuMdpHyecko
0co0eHHOCTBIO, TAK KakK KoOJIMYecTBO “HeGbiBanbix’' TemGpoB npaxkrTHyeckd Ge3rpaHuyHo.

Elle TecHee KOHTAaKT XYHOXHHKA C TeXHHKON TpH CO3[JaHHH H 3KCIUIyaTalHH CBEToan-
naparypbl, ¥ He TOJIBKO NMPHMEHHTENIBHO K CBeTOMY3bIKe, HO KO BCeM BHLAM BbIPa3HTeNnb-
HBIX MCKYcCTB Benb 3ajava 30ech, Kak y»Ke OTMEYanoch, HHafA, HeXKelnH B KHHO M TeleBHIe-
HUM. Ha skpaHe [0JKHO BOCIPOM3BOAMTE TO, YeMy HeT HeloCpeACTBEeHHBIX aHTOTOB B
npHpoe, 4TO CYLIECTBYET JIMIIbL B BooOpaxeHuH xynoxHuka. M noaromy anmnapatypy, npea-
CTaBJIEHHYIO Ha pucC. 8, OH HCTONb3yeT MHaye. B KMHO BCe J/IeMEHTBI MHCTpYMEHTapHA H
CBA3M MeXIy HHMHM MpelelbHo YHH(QHUHPOBaHbl, PUKCHPOBaHBI M0 Ha3HaYeHHIO, H MaHHUIY-
NIALMK OTIepaTopa CBeAeHbl K BKITIOYEHHIO W BBIKITIOYEHHIO aNnapatyphl. BMewatenscTso xy-
JIOXHHKA B TeXHHKY, 3aMeHa Y3/I0B M T.[. NpocTo HexelaTeNnbHo. B ceeTomyakike e Haobo-
POT, CBETOBOH KaHA CleUHalbHO '‘paciueruied” Ha CamMOCTOATENbHBIE KaHajbl YNpaBJieHHs
Mo pasnuyHbiM napamerpam (puc. 9). M XyHoXHHK yxe o6A3aH BMelmBaThca B BbIOOp H
B paboTy He TOJBKO KDKIOIO M3 3THX Y370B, HO M TeX 3JIeMEHTOB, UTO MNpeiCTaBieHbI Ha
puc. 7. H3obpaxeHHe Ha sKpaHe. KaK Mbl YBHIOMM [lajiee, 3aBMCHT OT TAKHX “’HEOXHIaH-
HocTef”, Kak BbIGOp HHTH KaHasna, ee pasmMepoB, YTNIa NOBOPOTA, PACCTOAHHA ee OT JIHH3,
oTpaxarens, TpacdaperoB, cBeTOGWIBTPOB, OT XAPAKTEPHCTHK 3JIeKTpojBurartenc, kpa-
Ha, GMOKOB YNpaBleHHWA M MOLHOCTH, MynbTa W T.[. [Ipaktuuecku GearpaHHyHoe YHCIIO
cTeneHel cBobGolbl B cBeToBoM MaTepHale obyClOBIMBaeT NMpaxkTHYECKH HeHCYepnaemoe
YWHCI0 BAPHAHTOB BMeLUATeNbCTB B 3TH y3nbl. Takum ofpasom, B KapTuHe AHHAMMYECKOH
CBETOXHBOIHCH, B OTNHYHEe oT oOLMHOW XHMBOMMCH, “manuTpa’, “"xoncT” M "KHCTE” CITH-
Tl BoeIHMHO! M XYIOKHHMK, KOTOPBI KaK M BO BCEX MCKYCCTBaxX TBOPMT ''B MaTepuane”,
31eCk H¢ TOJIBKO MBICIHT CBETOBbBIMH 05p333.'M14, HO H [ojeH 3HaTh B MeNibYai umux aera-
NAX, KAKHM crnocoBoM MoXHO noinyuyuTs HeobGXoMMEle 06Gpa3bl.
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MMeHHO MO3TOMY BO BCEX CBETOBBIX MCKYCCTBaX (DYHKUMM XYOOXHMKA H KOHCTPYKTOpa
HepasphlBHBL. M cam Mpollecc CO3NaHMA CBETOMHCTPYMeHTa Apnsier cobo#t, nmo cyTH nena,
HCXOJIHBIH, MepBHYHBIA @KT TBOPYECTBA, Bollowas B ccbe omnpeleneHHYI0 Xy[O)KeCTBeH-
HYI0 KOHLEMUHI (onpedeneHHbI CTHNb, HanpasjieHue). KaxIbI HHCTpYMeEHT, Takum o06-
pa3oM, YHHKaieH, Nofo6HO ToMy, KaK HeMoBTOpUMoO oboe Mpou3BelieHe MCKyccTBa. B
sroMm yOexnaeT BCA pealbHad MpPaKTHKa CBETOMY3BIKH NMpedblAylUMX HAeCATHICTHA BO BCeX
crpaHax. ECTeCTBeHHO, OTCYTCTBYET MO3TOMY M HEOOXOIMMOCTb, M BO3MOXHOCTE YHHpHKA-
umu, cradpaptusaumn CMH. KoHeuHo, MOXHO KOMMpPOBATE MHOI'OKpaTHo Haubonee ypau-
Hpie CMH. Ho B 3TOM cnyyae npuumock Gkl MOBTOPATE OAMHAKOBBIMH BCE Y3IIbl, BIUIOTh
no ¢opmoobpasoBatenedl ¢ PUCYHKOM, H B pe3dynbrare 6yAyT nonyyeHbl OJHOBPEMEHHO H
KOMHH CBETOMY3BIKAIBHBIX KOMIO3HUMA, 3anoxeHHblXx B BOY pavHoro CMM. Ecnu npy-
rofi TANMaHTIHBBIA CBETOXYNOXHHK 3axoyeT co3laTh Ha 6a3e atoro CMH cBou cBeTokomrIio-
3ULUKH, OH [10/KeH Gy[deT BHOBbL 3aHATBCH TeXHHYecKo# paboTo# Mo M3roToBieHulo Tpada-
peToB, CMeHe y3loB M T.[. Tak uTo co3maHue nwboi HOBOR CBETOMY3IBIKATBHON KOMMO3N-
UMK OTHIOb He CBOAMTCA MPOCTO K "HOBOH™ MIpe Ha KiaBMLIAX, HeoOXoMMMO 3apalee BIO-
MHTb BCIO MpOTpaMMy MNOABIIEHUA 3TOH CBETOKOMIIO3HLMHM B umetouieecs BOY. A camo
HakaTHe Ha KJIABHIUY eCTh He 4YTOo HHOe, KaK BCero-Hapcero M3BJIeYeHHC H3 MAaMATH 3TOro
BOY Ttoro, uto 6bUIO MOArOTOBIIEHO B HeM CBeTOXYAOXHHKOM. Takum obpa3om, nonHo#
YHHOHKAUMK 3[eCh MONYYMTh Heb3A, XoTd OMddepeHuMauusa No onpeeneHHbBIM K1accam
CMH yxe cknaabiBaercs.

[Mopgo6Had cuTyauus HeoGblMHa [N XY[OOXKECTBEHHOH KYNbTYpbl. B YCIOBHAX CIIOXMB-
wreifca creuuqanu3auuy npodeccHit ¥ MPOKW3BOACTBA TAKOr0 CIMAHHA (YHKUMIA XyOOXKHMKAE
H KOHCTpyKTOpa B O(HUMaNBHBIX paMkax obulectBo ofecrneydTb B LUIMPOKHX maclutabax
noka ete He MoxkeT. UMeHHO MO3TOMY peanbHbIX pPe3ynbTaToB B O0MACTH CBETOMY3BIKH
BO BCEX CTpaHax MOOCTHIAT WIH TATAHTIHMBBIE OAMHOYKH, CMocobHble BBICTYMATh B 3TOM
"CHHTeTHYeCKOM " amIulya, WiM HeGoNblMe CaMOJeATeNbHbIE KOJUIeKTHBBI, I[le B TeCHOM
e[MHCTBE paboTalT MY3BIKAHTBLI, XYIOXKHHKH H HMHXeHepbl. M He cremyer 3/ech CTeCHATH-
s CJI0Ba "'CaMOJIEATENBHOCTE ™', OHO OTHIONb He ABIAETCH NPU3HAKOM YEro-To JerkoBecHoTo,
He eCTb [POTHBOBeC MOHATHIO “mNpodeccHoHanuam”. HaoGopor, oHo 6nM3ko K camopes-
TeNIBHOCTH B TOM TOHMMaHHH, KaK 3TO MBICIHIH KIACCHKH Map KCH3Ma-eHHHH3Ma, MoTo-
MY, 4TO B MoAoGHOR “CHHTeTHYeCKOR™ CaMOMeATENBHOCTH PEaNH3yITCA CTpeMIIEHHE H BO3-
MOJXHOCTh BCECTOPOHHEr0, FapMOHHUECKOTO pPa3BHUTHA NHYHOCTH, ABJAWLIEIOCH, KAK FOBO-
pun K. Mapkc, camouensio obuiecTBerHoro nporpecca. M nokasareneH yxe cam GakT pa3BH-
THA CBETOMY3bIKH MMEHHO B Halle BpeMs, KOI[a COUHANBHEIN mporpecc ofecneyuBaeT BO3-
MOXHOCTb MpoOHBaThcA pocTKaM 3Toi "rapmoHMueckolt camomesiTenbHoctd™. Tlo cyTu ne-
na, camMo pa3BHTHE TAKHX (DOPM HCKYCCTBA SBJACTCA OJHHM M3 “"MHIMKATOPOB' BXOX/IEHHA
ofuwecTsa B HoBYIo a3y cBoero pa3sutha. M Kaxmpiit U3 Bac, KTo NOCBATHT cebs 3KcnepH-
MEHTaM B 3TOH HOBOH 06nacTH 1EOCTHOrO XYHOXKEeCTBeHHO-TEXHHYECKOTO TBOPYECTBA, MO-
»eT TOPAHTBLCA TeM, YTO ABJIAETCH 'pasBeMyMKoM” Gyayluero.

Ho Gymyiee He MpHAET caMo, ecld He BKJIA[ALIBATL TPY/ B OCBOEHHE TOTO, YTO JIOCTHIHYTO
pasJIMYHBIMH Hay KamMM, Pa3NHyYHBIMH 06N1acTAMHM TexHHKH. Ham B pamkax Hauweii komIiexc-
Ho#t NpoGnemMaTHKM MPUICTCA HAYATE ¢ HeOGXOAMMBIX IaHHBIX (PHIUKH, CBETOTEXHH KH, NICHXO0-
TIOTHH. 3aTeM 3aKOHOMepHbIM GyIeT mepexof K BOTMpPOCaM, CBA3AHHBIM C pagMOTEXHHKOI,
FEKTPOAKY CTHKOA. M yxke NMocne 31oro, 03HaKOMHBLIMCh C ONMCAHHEM KOHKPETHBIX KOHCT-
pYKuMil, MOXHO OYeT BepHyThCA K peKOMEH[IAUHAM M0 XYI0XECTBeHHOMY OCBOCHHIO BO3-
MOXHOCTEH CBETOMY3bIKAIBHOTO HHCTPYMEHTApHS.
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rrmABA TPETbLA

OCHOBHbIE 3NEMEHTbLI CBETOMY3bIKAITbHOIO
WHCTPYMEHTAPUA

5. BeixoaHoe oNTUYecKoe YCTPONCTBO

Kaszanock 651, BOY — camblil IpoCTOH B CBETOMY3BIKAIBHOM YCTpoitcTBe GNOK.
MMeHHO 3Ta MPOCTOTAa W pacXxojaxHBaeT oOBMHO KOHCTPYKTOpa, 0coDeHHO, ecnu OH HMeeT
cMYTHOE MNpeAcTaB/icHHE O XYA0XKeCTBeHHOH uend 3KclmepuMeHTa. MMEHHO OHa 3acraBiisieT
KOHCTPYKTOpa HWATH Ha HeBepOATHBIE YXHILUPEHHA NpH paspaboTKe 3NeKTPOHHOTO GNOKa U B
TO € BpeMA [IeNaeT yBepeHHsIM B ToM, uTo ¢ BOY tpyaHocTedi He Gyner.

Bo MHOTHMX TeXHHYECKHX CTaTbfiX O CBETOMY3blke (HalmpuMmep, B kypHaiax “Pagmo”,
"lOHBIA TexHHWK™ M Op.) AaHel nMonpoGHeiilMe cxeMbl BCeX IEKTPOHHBIX Y3NIOB, HHOTTA
BeCbMa C/IOXKHBIX, 4 Ha BLIXOJAE — FpH ManeHbkHe namibl. M Gonblwe o BOY — HH cnoBa,
KakK 0 YeM-To BTOPOC'I‘CIIEHHOM, HEOEXBBTEHH’IOM. 44 pameHlOﬁHTﬂllb aaqa(.'ryro YAOOBIIETBOpA-
eTcsl 106pocoBeCTHEIM MOHT2XOM 271eKTpoHHOro HNoKa W yclokauBaeTcs Ha stom. Ho meas
He 3THM ke OII0KOM [IoJikeH JoGoBaThCA 3pHTENb, 4 TOH KpacoyHoH KapTHHOMH, KoTOpas
BOCMPOH3BONIMTCA Ha 5KpaHe BOY!

HmeHHO 3TOT y3en TpebyeT HaWGoNblIEro BHUMAHHA KOHCTPYKTOPOB. JNIEKTPOHHKY ke
HH B KOEM Cly4ae He HYHO NpeBpallaTh B caMolenb. JHa JOMXKHA CrocoBCTBOBATH pellie-
HMIO TOCTaBJIEHHBIX XYIOXHHKOM 3aday. Bemp cymectsyeT Hemano CMMH, ocTpoymHBIX TO
CBOCMY KOHCTPYKTHBHOMY peLIeHHI0 A BIIGUATIAWLUMHX [0 BO3OeHCTBHIO, B KOTOPBIX HeT
HH OJIHOTO TPaH3MCTOPA MIH NMEeKTPOHHO#H namnel. M Ha06OpPOT, H3BECTHBI CAYYaH CO3[IAHMA
CTIOKHEHLIMX 3JIeKTPOHHBIX YCTaHOBOK, KOTOpbIe XOPOLUO CNpaB/IAITCA ¢ OIHOM JIMILUL 3a-
nmavyedt — pa3lfpaxarh 3peHHe . . .

B nyuimmMx CBeTOMY3bIKAIBHBIX YCTPOHCTBAX 3MeKTPOHHKA H CBeTOTeXHHKA BBICTYMAlOT
B E[HHCTBE, B PaBHOH Mepe CoeHCTBYA MOCTHXKEHHIO HecOX0IMMOIo XynoxecTBeHHoro. ad-
dexra. Ho, HaynHad paboTy Hal CBETOMY3BIKAIBHBIM YCTpOHCTBOM, Npexie BCEro cleayer
npooyMark KoHcTpyKuuio BOY, kortopas B Gonbiuod mMepe onpefender (HYHKUHOHAIBHYIO
CcXeMy IeKTPOHHBIX ¥y310B BY U BYM.

MaTepHanoM, KOTOpbIM IOJIb3YETCH B CBOEM TBOPYECTBE CBETOXYIOXKHHMK. ABNAETCH
UBETHOH CBET, OpPraHW3OBaHHBINH B onpeneneHHble GOPMEI pPa3iHYHON AKTYpEI, H3IMCHSIO-
lpeca BO BpeMeHH. PaccMoTpum JeficTBMe npocTefiiuero anemenra BOY — cBetrodunbTpos,
IIpHMEHeHHe KOTOpPBIX Heu3bexHo pH HCIONB30BAHHH MCTOYHHKOB CBE€Ta CO CIUVIOLIHBIM
CHEKTPOM H3JIYYeHHS {T.e. MCTOYHMKOB Oenoro ceeta). BCTpeyawTcs, HO OYeHb PEAKO, H
CrIyyan NpUMEHEHHST MOHOXPOMATHYEeCKMX JCTOYHMKOB CBETAa (1a3ephbl, ra3opaspiAfHble
1py6KH, TOMHHO(OPBI) -

UTo6bl 0OBACHHTE NeHCTBHE CBETO(HILTPOB, HANOMHHM HEKOTOpBIE CBEedeHUS W3 KoJo-
pUMeTpHH. B KauecTBeHHOM OTHOLUCHHH CBETOBBIC NMOTOKH MOTYT OTIHYAThCA MO UBETHOCTH,
KoTOpas 3afaeTci ABYMs NMApaMeTpaMu — UBETOBBIM TOHOM W HAaCBILIEHHOCTHIO (YMCTOTOR
useta). llseToBoH TOH onpelenAeTcA AJIHHONH BOMHEI A CBETOBOIO M3jIYYEHHH, H3MEPACMOM
B HaHoMeTpax. HaceieHHoOCTh XapaKTepH3YeT cTeneHb pa3baBneHHOCTH uBeTa GenbiM cBe-
ToM. OCHOBHEBIE UBET2, UMellHMecs B [pHpole, NpeCTaBlIeHbl CleKTpoMm, HabnooaemMeIM
npH DANIONKEHHH Genoro (CONHEYHOro) CBeTa MPU3MOH WM IMQPAKUMOHHONR PCILICTKOM.

Teilepb 06paTHMCS HeNOCPeICTBEHHO K TeXHHKE MONYYeHHA UBeTHOTO cBeTa. CBETOQHIET-
pbl KaK YCTPOMCTBA, BBIIOIHAWUIHE ITY (YHKUHIO, [OMKHBI MMeTh Da3/IMuHble 3HAYEHHA
Ko3(HIUMeHTa NMPONYCKAHUA 7) B pa3HBIX 30HAX CIEKTpa. HauGoneluee pacrnpocTpaHeHHe
npu koHctpyupoBaHud CMM monyuniu abcopOuHOHHBIe (DMNETPERI, T. €. TAKHC, KOTOphIE B
32B,CHMOCTH OT CBOEI'0 XHMHUYECKOIO COCTaBa W3OMpaTeNnsHO MOMIOLAIOT U3IyUYeHHe OHO-
o UBeTa M MpONYyCKAT Apyrde usera. CBOMCTBA CBETO(MIBTpA OMHMCLIBAIOT KPHBBIC MPOMyC-
KaHWi, NOKA3bIBAIIME KAk MeHAeTCA KOIPOHUMEHT 7, no oTHOWIEHHIO K pa3HYHLIM
UBETAM.
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Puc. 11. XapakTepuCTHKH NpPOMy CKaHHs Habopa WBETHLIX CTEKIAHHBIX (HIb-
TpOB

Mnowiank, 3aKN0YeHHas Mof KpUBOH NMPONYCKAHMSA 7,, xapaKTepH3YeT KONHYECTBO CBe-
TOBOTO M3/YUEHHA, Mpolleuiero Yyepe3 (GHILTPp. JTa IUIOLANb, eCTECTBEHHO, YMeHbIIAeTcH,
KOrOa, cTpemsck No6uThes Gonblued n3bGupaTenbHo# cnocobHocTH uneTpa (T.e. Gonbluel
HACBILIEHHOCTH MpOLUEMIIEro cBeTa), YBE/JIWYMBAIOT TOJUMHY H TEM CaMbiM ONTHYECKYIO
MNOTHOCTE GunbTpa. IS cBEeTOMYy3BIKANBHBIX YCTAHOBOK JTy¥LIe BCEro MCMONb30BAaTh CTEK-
nAHHele GUIBTPEL, BHIOpaHHBIe MO cneuManbHOMY KaTanory UBETHOro CTeK1a, B KOTOpOM
YKa3aHbI UBETOBEIC XADAKTEPHCTHKH H KPHBLIE H3IMEHEHHA T,

Yame BCero MpHXOOMTCA NMPHMEHATH CTAHOApTHBIE TeaTpaNibHbie (DHUIILTPBI H3 CTEKSIA HITH
mweHKH (HX XapaKTepHCTHKH MoKa3aHbl Ha puC. 11). [IpH HarpeBaHuH CTeKNAHHBIE QHIBTPLI
(ocoGeHHO CHHHe MMpH HCMOMB30BAaHHHM B KayecTBE MCTOYHHWKA CBETa JTaMMbl HAKAITHBAaHHA)
GAnBHO MeperpeBaloTcd H NONATCA. Jlna npeaynpexaeHHs 3TOro ABJEHHA HeoGXOAHMO
palpe3aTh CTEKN0 Ha y3KHe NMOAOCKH MM MPHHMMAThL [PYTHE Mephl MO OXJIAKIEHHIO CBETO-
¢duneTpa. Brinyckaercd BECbMa LIMPOKHH acCOPTHMEHT MieHoYHsIX ¢(unbTpoB. OHH BhbIOep-
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JKHBAIOT ellle MEHBLIYIO TeMIEpaTypy, YeM CTEeKIIAHHBIE, H [IPH NONToBpeMeHHOH paboTe BbI-
uBeTaT (0coGeHHO CHHHE) .

IlpH OTCYTCTBMH CTEKJIAHHLIX H/TH TNIIEHOUYHBIX TPHUALETATHBIX (HILTPOB MOXHO HIrOTaB-
JIMBATh XMJIKOCTHBEIE - BOJHBLIE PACTBOPLI AHHIIMHOBBLIX KpAacHTenel B IUIOCKOI KIOBeTe WK
GunBTpHl M3 lennodana, oKpalleHHOTo 3THMH KpacuTensamH. Pagmonto6uTenu u3roTasnuBa-
10T M UIBTPBL H3 enaTHHbL. Pa3MOYEHHYI0 M NMOIOTPETYIo XeNaTHHY OKpPaUMBAKT BOOHLIM
pacTBOPOM aHWIIMHOBBIX KpacHTeneH, pa3nHBaiOT Ha CTEKNO H, BBICYILMB, CHHMAIOT B BHe
TOHKOM, OBOJIBHO XPYMNKOH MIEHKH.

HexkoTtopsle panuonioGuteny K npoGneme Brifopa cBeTO(HILTPOB OTHOCATCH BechbMa He-
GpeHO, OTpaHHYHBAACh OKPAUIMBaHHEM JaMIl pa3NMYHLIMH UBETHBIMH nMakamu. Ho mux
UBETOBbIE XapaKTEPHCTHKH OYeHb HU3KH, HMeEKT Gobliod pa3bpoc, NpHYeM accopTHMEHT
HX LBETOB HeBenHK. [103TOMY mpHMeHeHHe OKpALUEHHLIX NaMn ciefdyeT OrpaHHYHBaTh Mpoc-
reiiummMu ACMY. Tlpu nsrorosnennu CMU naku HCMONB3YIOT JIMLIE B CIELM(pHIECKHX CHTYa-
uMAX (py4Hoe M3rOTOBJIEHHE PHCOBAHHBIX LUBETHBIX CnalfoB W T.1n.). CnemyeTr MMeTb NpH
3TOM B BHIY, YTO MHOTHE JIAKH Pa3HOr'O UBETa IpPH CMELIWBAHWH MpPHOOpeTaloT IpA3HeIfi oT-
teHoK. [loatomy nyuine Bcero uMeTb Kak MOXHO 6Onbllie NTAKOB YMCTBIX LBETOB, @ €CIH
H pacﬂll[’b]BaTb Ha CMeELIMBaHWE, TO JIMLUIL C I'IpOBCpKOﬂ pe3yJibTaTa Ha CTaHH NOAroTOBKH
KpacHTeNA.

[Tono6GHoe cMelMBaHKMe KpacHTelleH, UBETHLIX [1aKOB, 2 TAKXKe COCTaBJIEHHE MHOTOCNOMN-
HBIX IUICHOYHBIX (PMIBTPOB BCErfa CBSA3aHO C yMEHbLUeHHEM MHTEHCHBHOCTH MPOXOAALLEro
yepe3 HUX cBeTa. BBHIY Toro, YTo UBETHOH CBeT MojyvyaeTcs 3/1ech MyTeM BLIUHTAHUA U3 Ge-
JIOTO, 3TOT CNOco0 UBETHOrO CMELUMBAHWA Ha3bIBAIOT CYOTPAKTHBHBIM  (BbIYMTATENIBHBIM) .
Ho cyiuectByeT M [pyroii cnocof cMelleHHsA UBETOB — A[MTHBHLINA, HeMoCpeNCTBeHHO Ha
3KpaHe, KOr/la Ha Hero MOJAIT CBETOBLIE NMOTOKM pa3sHOIo LBeTa. SIpKOCTH 3KpaHa, ecTecT-
BEHHO, YBEJIMYMBACTCA, a PE3yIbTHPYIOLLAA UBETHOCTh 3aBHCHT OT LBETOBBIX XapPAKTEPHCTHK
oIaraeMbIx MoToKOB. EcTecTBeHHO, alIHTHBHOE M CyOTpaKTHBHOE CMeLlUeHHe 1BETOB MpOHC-
XOIMT 10 CBOMM 3aKOHAaM, YTO HHOT[A YIyCKalT U3 BUOY NpH paboTe ¢ UBETOM Ha MajUTpe U
Ha 3KpaHe.

OnHO M3 pacrpocTpaHeHHBIX 3a0nyxJaeHUH moOHTeneH CBETOMY3BIKH — MOIMBLITKA TOmy-
YHTH BCe pajHooOpasue UBETOB Ha SKpaHe CYMMHpPOBAaHHEM TpeX OCHOBHBLIX UBETOB B pa3HbIX
nporopuHsax. Jla, TeopeTHueckH 3TO BO3MOXHO, HO eClTH TONIBKO UBeTa B3ATHl C MaAKCHMAallb-
HOH HacBhILIEHHOCTBIO (a ee MOTYT obecleydTs JIMILE Nasep, BbICOKOKaYeCTBeHHbIE JTIOMHHO-
¢opbt M KpacuTenH) . PeanbHele e CBeTOQMILTPE A1 3THX LieNeH yalue BCero HeNnpUIroaHel,
H CYMMHPOBaHHE BCerfa NpHBOAMT K GeslechbiM 1B ETOBBIM CMECAM.

INosromMy MHOTHME KOHCTPYKTOPBI He OrpAHHYMBAKOTCH TPEXUBETHLIMM MCTOYHHKAMH
cBeTa, a NoaGupaloT BO3MOXHO Gonbliee YHWIo GHUILTPOB pasHBIX LBETOB H MoouepedHo
HCMoNB3YIOT UX Ge3 ocoboro pacueTa Ha 0COGEHHOCTH aIJIMTHBHOTO CMEILICHHA. A eC/TH BO3HH-
KaeT HeoOXoAMMOCTb M3MEHEHHA LBETa Mo X0y NeHCTBMA ollpeleneHHOro cBeToBoro obpa-
33, TO MPUMCHAKT CJIOXKHBIC CBETO(MILTPHLI, HAanpHMep B BHAE [MCKA, COCTaBJIEHHOTO H3
Y3KHX CEKTOPOB pasHoro usera. ECNH OHCK Me[ieHHO Bpaluarth nepell o6beKTHBOM IHAIpo-
eKTOpa, TO TPAHHLLI MEX/1Y CeKTOpPaMH He GYIyT 3aMeTHBIMH, U MBI YBHIHM Ha 5KpaHe 1U1as-
HOE€ H3MEHEeHHe L[BETa Mo CreKTpY.

HM3BecTHbI M IpyrHe MeTObl IUIABHOTO H3MEHCHMA LIBETA NMyTeM B3aUMHOTO Nepemellie-
HHA 37IEMEHTOB COCTABHBIX (DHNILTPOB HIIM HMCHONB3OBAHHA PACTPOBBIX (UILTPOBEIX YCI-
poitcTB. MoxHO MonyyaTs UBETOBYK OMHAMHMKY Ha OCHOBe adeKTa XpoMaTHuecKoi Mons-
pH3aUMM — [IPH 3TOM LBET H3MeHACTCHS YXKE HEMOCPEACTBEHHO C MOMOILBI 3NMEeKTPHYECKO-
ro cUTHana.

CnegyeT HMeTh B BHY, YTO UBeT Ha BLIXOME CBETO(HIBTpa 3aBHCHT He TONBKO OT BHIA
KpPHBOH €ro NpomyCKaHWA, HO M OT XapaKTEePHCTHK CamMoro npoxofsulero 4epes GuabTp
ceTa. Bo BCex HalMX MpembiaywMx pacCyXkIeHHAX MMeNock B BMMY, 4TO uepe3 CBeTo(hHIBTP
nponyckanu Genblit CBeT. BoONBLUMHCTBO PeanbHbIX HCTOYHMKOB H3NyyaeT cpeT, B GonbiucH
MNHM MCHBIIEH CTeMeHH OTNAHYalouMiCcA OT TOTO, YTO [aeT Ham npupopaHoe cBeTHno — CoOMTHIIE.

A ecjid CMOTpeThb IUMpe, To BLIGHpATh HCTOYHMKH CBeTa NMpH co3faHdu BOY aienyer no
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Puc. 12. 3aBHCHMOCTE OCHOBHBIX NapPaMETPOB NAMIl HAKATHBAHMS OT HAMpPSA-
KEHMA

CNIe[lYIOLHM OCHOBHBEIM NPH3HAKAM: 0 XapaKTepy H3NYYeHHH U ero LBETOBRIM XapaKTepHc-
THKaM: POy HCHONb3YEMOTo TOKA; 2HAYEHHI0 HOMHHATBHOIO HanpsbkeHWA U, . - 3Have-
HUIO MoUHOCTH P (M cB#3aHHOTO C Hell cBeTOBOro MoToKa @, \.): cBeToBOH OTIAYe
¢ (T.e. OTHONIIEHWIO CBETOBOTO MoToKa @ K 3aTpaunBaemMoH 1A ero HONy4YeHHH 3INEeKTPH-
4eCKOH MOIHOCTH F); BONBT-aMNCPHOH XApaKTepHCTHKE; HHepUHOHHOCTH; Tabapuram W
dopme cBeTAlllerocd Tena (M CBA3aHHONW C ITUM KDUBOH CWBI cBeTa) . CleAyeT TakKe YuM-
THLIBATH HEOGXOMMMOCTE B MyCKOPETYNMPYIOLEH annapaType M ee CHOXHOCTb, XaPAKTeD W3-
MeHEeHHA CBETOBOTO [0TOKA OT W3MEHeHWsA HanpsxmeHua (WM Toka), cnocobbl W npeaens
YIpaB/I¢HUS CBETOBBIM MOTOKOM, W3MeHEHHe ULBeTOBBLIX XAPAKTEPHCTUK NpH YIpaBileHHH
CBETOBBIM [OTOKOM.

JInA XAapaKTePUCTHKH paclpede/eHHs MOLIHOCTH M3NYYeHHA 1O CNeKTPY HMCMONB3YIOT
macurabHoe oToOp@KeHHe (Yallle BCEro B OTHOCHTE/NbHbIX BEJIMYMHAX' MOILHOCTH W3yve
A Iy Ha TOA MM HHOR [YTHHE BOJIHBL (HITH B MHTEPBaJle BOJIH AX).

JlamMTibl HAKATHBAHHA — CaMbie eIleBbie H PacNPOCTpaHeHHbIe HCTOYHHKH CBETa, HMeEOT
Gonee THICAYH HAMMEHOBAHHH, PAIMYAIOWMXCA 110 HANPHXKEHHIO. MOILL 0CTH, rafapuTam,
¢opme OanjoHa, HaMONHAKILEMY HX a3y, (OpMaMm LOKOIA H HATH Hakana. OHM He Tpe-
SyIOT CTelHanbHOA MyCKOperynMpyolled anmapatvpsl d fOYTH Bee MOrYT paboTaTh B JK0-
Gom monoxeHHH. CpedHsas mponomrknTenkHocTs paboTel A = 1000 u. HHTh HAKana HexKoTo-
pbIX namnl GIH3Ka K TOUEYHOH ¥ MOXeT OBITh BBIMOJIHEHA B DHIe CIUIOUMHOIO CBETALIEro
NpAMOYTONBHHKA (KHHO- M NMpoXeKTopHble j1amMnbl). CBeTOBOH MOTOK MOXHO peryinupo-
BaTh OT HyNnd 40 MAKCHMYMa M3MeHEHHeM HanpsxeHus muranus UL XapakTep u3meHeHus
napametpos P, /. ®, ¥, H oT Hanpsixenns [/ nenuHelinpui (pre. 12).

HenHHeHHOCTE JNEKTPHYECKHMX XapaKTepHCTHE 06bACHAETCS TEeM, YTO HHTh HaKala Me-
HAET CBOE COTNPOTHBIIEHHE OT TemMepaTypbl (Y XOJoiHOH JamMilbl OHO B 814 pas meHblue,
uem y ropamed) C 3TMM, KCTaTH, CBA3AHO ABNCHHE GpPOCKA TOKA NPH BKIIIOUCHHH NAMIIEL
Y aamn weGomsuiof MOIIHOCTH HMTR HeBeMKAa M HarpesaeTcid OwicTpo, B JIONHM CEKVHIBI
(0,2 — 0,5 c). [lpy BKITIOYEHUH XK€ MOIIHLIX NTaMIl C MACCHBHOH CIMpAaNLId 3T0 BPEMS MOXET
JOCTHTATh CEKYHIBI.

Fie Gonbiiasg HelMHHEAHOCTb CBETOBBIX XApPAKTepHCTHK OGBACHAETCH 33KOHAMM TeIo-
BOTO W3NMYYeHHH, COrTIACHO KOTOPLIM CyMMAapHbIH NMOTOK W3JIYYeHMA (a 3HAUHT, W CBETA B
BHOMMOM [MANa30He) YBENHYHBAETCA OT TeMIepaTypbl B CTeleHHGH 3apucumoctH. Ocobel-
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HOCTAMH TCIUIOBOIO M3/IYueHHs OOBACHIIOTCH M HEKOTOpbIE ApYrue CBOHCTBA aMILl Haka-
nuBaHMA. Manbid sHepretyeckuit KI1J1 namnel, wanyvaoiied B BUIMMOH 4acTH crekTpa
guiub 1077 cBOeH 3HEpTHM, cpefiHee 3HaveHMe cBeTOBOH oTAauM  pasHo Beero 13 nm/B1':
cunbHoe Harpesadue (Gomee 100°C) GannoHa; GoNbIUAA PasHHUUA B 3IHAYEHWH MOILHOCTH
u3nydeHus £, qns kpacHo# M cHHed yacTH criekTpa (pHc. 13). M, HakoHel, riaBHbiA Henoc-
TAaTOK — JTO M3MCHCHHE CTEKTPATHHOIO COCTaBA H3/IYYEHHMH NaMIIbl [IPH H3IMEHEHHH Hallps-
sKeHHA [MTAHHA ('nokpacHeHue™ cBeyeHWS NMpH yMeHBLLUCHKH Hallpskedus). O6wiciseTcs
3T0 TEM, YTO MAKCHMYM H3NYYaTe/bHOH CHOCOOGHOCTH HHTH HaKajla NpH paszHo#h Temilepary-
pe T MDHXOMTCA Ha PASHYIO [UIHHY BONHBL AL

HecmoTpa Ha 3TM HenocCTaTKH (MHOTHE W3 KOTOPBIX, KCTaTH, MOKHO B ulpeieleHHON
Mepe CKOMIIEHCHPOBATh), 1aMIbl HAKATMBAHHA OCTAIOTCA MOKA OCHOBHBIMHM MCTOUHMKAMH
cBeTa /UIH JTIOOHTENBCKOTO CBETOMY3bIKAILHOTO KOHCTpyHpoBaHuA. [losTomy mnonesso 6Go-
nee NMoApo6GHO 03HAKOMHMTBCH CO BCEMM ApYTMMH CHeUH(pHYeCKHMH 0COBEHHOCTAMH 3THX,
Ka3w1ock OBl HECHOKHBIX, YCTPOHCTB A Npeolpa3oBaHNA IEKTPHYECKOH 3HEprHH B CBe
TOBYIO.

Hampumep, 2cnM MoCTaBieHa 3anaya nonyudTs BOY c© manc#t HHEpUMOHHOCTBIO MCTOYHH-
KOB CBeTa, TO Jyvllie BCeTo MoJoHnyT obbMHble OCBETHTENBHbIE CETEBBIE /1aMIIbl Ha HampH-
xeHHe 127 u 220 B. Ecnin HaoBopoT, HeobxomMo, 4To6sl BKITIOUEHWE H BEIKITIOUEHHE MTPOKC-
XOOMIIO ¢ HEKOTOPOHA 3aldepAkKo#, Gosnee 1aBHO, TO 1A 3TOH LENH Iyyllle BCero MoAXomaT
HH3KOBOTIBTHBIE 1aMMbl ¢ TOACTOH HUTBI. C ymMeHbLUEHMEM HOMMHANBHOIO HanpHAMeHHA
CBA3aHA M BO3MOXKHOCTE YMCHBUIEHHH TUTHHBI 9TOH HHTH, T. €. MpHOIHAKeHHe UCTOYHHKA CBe-
Ta K ToueyHoMy. M3 OObLIYHBLIX CeTeBbIX /1aMII MeHBIUME pasMepbl HHTH Y GUCIMPATLHBIX.
Ina nonyvenus obuied pasHoMepHOH 3ACBETKM 3KpaHa MOXHO NPHUMEHATH TaMMbl ¢ MaTo-
BOH KOIGOH., DKOHOMMUHBI ;1aMIlbl € 3epKaNbHbIM (MITH MaTOBRIM) OTPAXKAKIMM MOKp »I-
THEM, HaHeCeHHBIM Ha Ban/ToH BONM3IKM UOKONA: OHM MINTYYAlOT — B TenecHom vrne 80° BIO.1b
ocH He MeHee 30 % Bcero CBeTOBOTo NoToKa

o {1 - | LA
400 440 4AN  E90  SBO- - D -

Puc. 13, Pacmipeneneine JHEPI'MM M3NyYeHHA B CMeKTpe cemelicTBa ra3oHanon-
HEHHBIX JIAMIT HAKAITHBAHKS

! MakKCHManbHOE 3HAYEHMe Y 151 HOCANBHOIO HCTOYHMKA paBHo 683 am/BT. [Ina namn
HAKATHBAHMA Npenen ¥ = 50 nM/BT. 4 peanbHBLIH BEPXHHMH YpOBEHb, 10CTHIHYTHIA COBpemMeH-
HBIMH 1AMIMAMH HAKATHBAHMA ¢ ranoreHHbIM UKKIOM, paBeH numb 25-30 am/BT.
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[pumeHsieMble 0ObIMHO B GBHITY JaMIlbl o6u1ero Ha3sHayeHHs pasOendioT Ha CleaylMe
rpynmei: B — Bakyymusle, I' — rasoHanonHeHHsie, b - 6ucrmpansieie, K — Gucmpans-
Hele KPHIITOHOBBIe. ITH NaMiibl Ha HanpsixeHde 127 u 220 B HMel0T TAKYIO WKATY MOLIHOC
celt: 15, 25, 40, 60, 75, 100, 150, 200, 300, 500, 750, 1000, 1500 Bt (10 300 Br uoxons
E-27, 6onee 300 Br — E-40).

Kpome 3TOro, BBIMYCKAKT NaMmIbl TPAaHCIIOPTHBIE M CMELUMATLHOTO HA3HAYEHWS, CpeiH
KOTOPbIX MOXHO HaHTH MCTOYHMKM CBETAa He TONBKO Pa3sHoi MOUMOCTH, HO M Ha pajHoe Ha-
NpsixKeHue MUTAaHHA, YTO 0COGEHHO BAXHO TpH HMcnonb3oBaHMk BYM Ha TpaH3sHcropax. JTo
J1aMIbl HU3F OBOJILTHBIE MECTHOIO ocBellleHust — MO, xene3HonopoxHele — X, cyioBble —
C, aBToMo0.UIbHEIE M TpaKTOpHele — A, camoneTHele — CM, npoxexTtopunie — IDK, xuHo-
npoxekTopHble — KIDK, kuHonpoexuuoHHele — K, mist masgikos — MM, curHanbheie — CT),
MHHMATIOpHBIE HH3KOTO HampsokeHMs — MH u T. 1. B MOLUHBIX YCTaHOBKAX, IpeaHasHayeH-
HBIX 1A TOACBEeTKH 30aHHH M [Uid CBeTO3BYKOBBIX CMEKTaKiell Ha OTKPHITOM BO3MYXe,
NepCNeKTHBHO MCToNb3oBaHue 3epKanbHeix namn 3K, 3C u 311, a Tarke FaIONeHHBIX N1aMi
¢ hogueiM wHrtoMm — KU, KT, KI'M, KHM.

ITo KOHCTPYKTHBHOMY HCMNONHEHHIO J1aMINbl HAKAIMBAHWA Pas3lIHYaoT M0 BHAY UOKOMA
(pe3sboBoit, wTndToBR U T. 11.) . Hanmpumep, E-27 — peasbooit, nuametpom 27 mm; 21-15-
wrH¢TOBLIHA, IMaMeTpoM 15 MM, IBYXKOHTAKTHBIM; 1®-C-22 — ¢oKyCHp YIOIMHA, CeKTOPHBIMA,
nHaMeTpom 22 MM, OTHOKOHTAKTHBIN.

Xapaxrcpuc‘rmcu BCEX JlaMIl HaKaIHBaHMUA, KaK, BHPO‘ICM. H npymx, MOXHO HallTH B
creuManbHeIX Katagorax, Hanpumep CH-4 (“CBeToTeXHHYeCcKHe H3OENHA™), M CIpaBOYHH-
xax [28].

JlIioMuHecleHTHBIe namnel obnapaT Gonbluei, YyeM namnbl HAKATHBAaHHMA, cBeToOoTAaveit
WV (40-60 nM/BT), HMEIOT XOpoOllMe LBETOBbIC XapaKTEPHUCTHKH, HO HeydoOHBI U NpUMe-
Henuss B CMHM u3-3a Gonbumx pasmepoB M TpYOHOCTH yhpaBjieHHs spkocTeio. [TocienHee
cBOMCTBO MpHCYILle H KCCHOHOBBIM NIaMNaM, XoTA 6/TH30CTh MO CTICKTPY HX H3NYyYeHHS K Coll-
HeYHOMY cBeTy, Gonblllad SAPKOCTL NPH MaibiXx raGapuTax ¥ [enamT NPUTATATENbHLIM HX
npumMeHenne B CMH. KoHCTpyKTopbl HAXOOAT BRIXOJ, HCMONB3ya WX B Moumex CMH c onti-
KOMEXaHHYECKHM perynupoBaHHeM SPKOCTH.

IinAd HEKOTOPBIX CIeUMaTbHbIX CBETOBBIX 3¢pdexToB B CMHU ncnons3yor U UMIYNbCHBIC
rajopaspsafHbie TaMmIlbl B peXWMe OOWHOYHBIX BCIIBILIEK HWIH C’{'p06OCKOHH‘{eCKOM. EO]‘IEE
NMonHbIe cBefleHna 06 3THX HCTOUHHKAX CBeTa MpeCTaBTICHbI B 24, 25, 28],

[MogpobHee OCTAHOBMMCH elle Ha OJJHOM MCTOMHHKE CBETa, MOJYYMBLIEM B TNociefHee
ppemsA Gonbuioe pacnpoctpadedde B CMHW. Peus umer o nasepax, y KOTOpHIX H3NyueHHe, HH-
YLMPOBAHHOE BHELLHHM 3HEPreTHYeCKHUM BO3[IEHCTBHEM, B OTIIHYME OT H3NYYCHUA OBBIYHBIX
HCTOMHHKOB CBeTd, KorepeHTHoe (T.e. cornacosaHHoe no ¢ase ¥ HanpasjieHdio). C 3TMM
CBOWCTBOM CBA3aHAa MOHOXPOMATHYHOCTE W3NIyYeHHA N1a3epa H BO3MOXXHOCTh KOHIIEHTpaLHK
cBeTa B Y3KMH nyu. [Insd NonydyeHWA MHOYLHPOBAHHOIO H3NYy4YeHWS CO3[1aeTcsd aKTHBHas cpe-
ga — el MOXET CNY>XHTb TBepoe TeNoO HIIH ra3. AKTHBHYIO Cpefly TBepHOTeNEHLIX Na3epoB
B030YKIAT MMNYILCHBIMK ra3’opa3pANHbIMH Tamiamu. Takue nasepsl paboTalOT B OCHOB-
HOM B HMMIIyIbCHOM pexHMe. B HempepblBHOM pexkume paGoTaloT rasosble Na3depbl. 31ech
aKTHBHYIO Ccpelly Bo30y»OaloT reHepHpoBaHHeM 3/IeKTpHYEeCKOTO pa3psAla B raie, NpH 3TOM
MPOHCXOOMT MOCNefOBAaTeNbHOEe HHAYUMPOBAHHOE H3NMyYeHHe YXkKe KOIepeHTHOro cBeTa.

Koo ¢uuuenT nonessoro AeHcTBHA TBepAOTeILHEIX Na3zepoB 1-2 %, a y ra3oBbIX QOCTH-
raet 25 %. I'a30Bble Ta3ephl 4A0T H3NMyYeHHe pasNIMUHOTO LBETA " APTOHOBLIA — cHHMH (488 HMm)
U 3eneHbll (514,5 HM) ; renueBo-HeoHoBRIA — kpacHbili (632,8 HM). KpacHbil cBeT H3ny-
yaeT TaKXe J1asep Ha KpHNToHe. MmeHHo 3TH na3sepbl NPHTOOHBI 151 HCITONIL30BaHUA B BOY.

CnenyeT HMeTb B BHAY, 4TO paspaGoTuukoB BOY na3ephl MOKa NPHB/IEKAIOT He TeM, YTO
HX KOTepeHTHOe H3/IyueHHe MO3BOJNAeT MonyuaTs oObeMHbIe H300paxenusa. TexHuKa romo-
rpapuH, 0cOGeHHO sl MHOTOUBETHOrO MOABMXKHOTO M306paxenust, Boo6uie pazpaGotaHa
eme BecbMa cnaGo. Jla M HET M CBeTOMY3bIKH NPHHUWITHANEHON HeoB6XOMMMOCTH HMeTh
MMEHHO 0oGbemHOe H306pakceHHe. (XOTH MOXHO HAMeTHTb MHTepecHbI¢ HANpABJICHHA —
CHHTE3HPOBaHMe HCKYCCTBeHHbIX TONlorpamm ¢ momousld IBM u chemka Mx myneTcnoco-
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oM, YTO MO3BOJIHT MONY4YaTh HECYILECTBYIOLIME B NpUpoae (HIyphl M OBMxeHHA.) M Teat-
paibHasi CBETOTEXHHKA, H CBETOMY3bIKA HCTONB3YIOT MOKa Nasep JIHUG B KauecTBe ~¢hoHa-
pa”. Mpasaa, ¢onape aroT — co 100 %-HoH wHCTOTON UBeTa H OYEHE APKHM Y3KHM JIyYOM.
H yxe 3™H cBOicTBa caMH 1o cebe poxpaloT GpockHe, 3amomMHHaplMecs 3(PdeKTel — B
APKOM Ilyde CBETHTCS caM BO3AyX (NMLUIHHKH B HeM, [AbIM). A eC/IH MYCTHTE JIyu mexay
3epKajlaMH B oObeme 3a1a, Bee MPOCTPaHCTBO 3aMONTHMTCHA MayTHHONW CTpeMHTENBHBIX JIMHHIA.

Kpome Toro, cBOHCTBO KOrepeHTHOCTH JIa3epHOI'0 H3JIyUeHMA NpPOABJIAETCH [JIA 3pHTe-
A B TOM, YTO CBeT NpH OTpakKeHHH OT 3KpaHa HMeeT cBOeoGpasHyr MOABHXHO-3epPHHCTYIO
CTPYKTYPY, TOXOXYI0 Ha mNepenuBaiolueecs mapeBo. OObacHAeTcA 3T0 ABNEHHe CUMHTHI-
nAuMH augpakuMed W MHTepdepeHlUMed cBeTa TPH OTPaXKEHWH OT MOBEPXHOCTH 3KpaHa.
PasmMep HeoOwlUHO MepuUaolIEro NATHA MOXHO PpelYIHpOBaTh MOMeLUEHHeEM Ha MyTH Nyua
OTPHLATENBHEIX HITH MONOXHUTENBHEIX NHH3. Ecin nasepHblit 1yy HenmogBMiKeH, OH BBICBEYH-
BaeT Ha YKpaHe APKYI0 TOYKY, a MPH ObLICTPOM ABH)KCHHH BblYepuUMBaeT TOHKYIO TUHHIO (0J1s
3TOr0 JOCTAaTOYHO YMpaBNATh HeGONBLIMM 3epKanbliem OT pykH). MuTepecHsiit apdexT no-
JiydyaeTca IpH OOMONMHUTENbHON MOAYJIAUMH APKOCTH J1yya CHTHAJIOM BBICOKOI 4acTOTBI —
NUHHA pacnafgaeTcs B INTPHXOBOW PHCYHOK. JTOT MpPHEM MOXHO NMPHMEHATh TAKXKe NpH Oc-
uMorpagHYecKoit pasBepTKe JNyua, KOTAa npuHYyanuesle ¢Hrypsl Jluccaxy Ha Gomnbiuom
3KpaHe NpeBpalaloTcs B cBoeoGpa3Hoe aXypHOe KpYxKeBo.

MOKHO HCMONMB30BaTh JIa3epHbIH Jydy H B TeJIEBU3HOHHBIX CHCTeMax BOCIPOW3BEeHHA.
Ilpu >TomM Heo6XOOMMO YYMTRIBaTh, YTO B pe3yJibTaTe pa3BepTKH CBeTOBOH MOTOK Jlasepa
pacnpefiensieTcs MO IUIOLIAOH, B MMIITHOHBI pa3 MpeBpILIAONICH TUTOIIANs: MATHA OT Nyya,
a 3HAUMT, 3KpaH He OyneT oveHb Apkum. Hampumep, nns aproHoBOro Jlazepac MOLIHOCTBIO
uanyueHust 1 BT (a 370 NOBOJNBHO MOILLHBIR Nasep) cBeToBOH moTok GymeT paBHbIM 300 nm.
Ecnu nnowaak 3kpaHa 3 X3 M, koadgpHuMeHT ApKOcTH 1, To, Aaxe ecly AOMYCTHTB, YTO KO-
(MLMEHT TOMNE3HOTO IeHCTBHA ONTHYeCKO#! cHcTembl paseH 100 %, sSipKOCTL 3KpaHa He Mpe-
BeicuT 10 ka/M? (a 3T0 B HECKONIBKO pa3 MeHbLlUe HOPMBI APKOCTH 3KPaHa KHHO M Telle-
BHIOEHHSA) .

Tak xe, HCXO0OsA H3 pachnpefielieHuA CBeTOBOI'O IIOTOKA HAa 3KpaHe, clleayeT NOACUYMThLIBATE
ﬂpKUCTb H305p3ﬂ((§HHH TIpH YTIpaBJIeHHH Jla3epHOr'o CBeTa MPOCBEYHBAHHEM NPETOMITAIOLIAX
ONTHYECKHX cpell (KYCKa CTeKIla, KPUCTANJIOB, HATEKOB MpO3payHeIX CMOJ, KIOBETHI C M-
KOCTbIO H T.1.) . [IpH nnaBHOM nepeMelleHHH ITHX ONTHYecKHX dopmoobpasoBaTeneit Ha K-
paHe TIOSABATCA MOABHXHBIE 06passl, NpHYeM ¢ GONBUIHM KONHYECTBOM MONYTOHOB, CO3AaK-
X BheuaTneHHe oGbheMHoCTH M30Gpaxenua. UnTepecHble adexThl NMONy4aloTCA NpH Mpo-
NYCKaHMH JIa3e€pHOTO Nyua Yepe3 AM(PaKIMOHHYIO pelleTKy, ¢ pachpejeleHHem nyya B Mpo-
CTpaHCTBE C TNMOMOIIBI BOJIOKOHHOH ONTHKH. IIpH Heo6GXOOMMOCTH YNpaBNATh MHTEHCHB-
HOCTHIO JIa3epHOTO JIy4a MOXHO MPHMEHATh ONTHYeCKHE KIIMHBA WM (B CHCTeMax C pas-
BepTKON Nyya) MOAYMATOPLI C HCNOJNB3OBAHHEM NOJIAPHU3AUHOHHBIX CBETOBRIX KIIANlAHOB.
Bonbume NepcneKTHBEl OTKPBIBAIOTCH NPH OCBOCHHH BO3MOXHOCTeH TaK Ha3pIBaeMoOro Ja-
3¢pHOTO KMHECKONa, H306peTeHHOTO COBETCKHMH YUEeHLIMH.

Ho Bo Bcex cryyasx HCMoONb30BaHHA Jla3epa — 3TO Hafo 3aMOMHUTE — HeOGXOOHMO HCKITIO-
YMTE MONajaHKe JIyua, IPSIMOI0 WM OTpa)keHHOIO OT 3epKana, B I7a3a 3pHTeneli M HCIIONHY-
tene#t. Ocobyi0 OCTOpOXHOCTL Hamo COGMIOAATh NIPH 3KCMEPHMEHTaX B Xofle KOHCTPYHpOBa-
HMA na3epHoro CMH.

Kak MBI BMOMM M3 3TOT0 KpaTKoro o03opa, Nasep MOXHO HCNONb30BATH B HECKOINb-
KHX pexuMax (GopMHpOBaHHS BH3YaNbHBIX OOBEKTOB — MPOEKLMA CaAMOr0 HCTOYHHKA CBe-
ta, HaGmoaeHHe Oo6BEKTa B OTpOXKeHHOM CBeTe, MPOEKIMSA HA MPOCBET, KaK 3TO IOKa3aHO
Ha puc. 6, a—6. IlnA OGBIMHBIX K¢ HUCTOUHMKOB CBeTa OCHOBHbIM SIBJIACTCA BapHaHT &, B
pa’THYHBIX €r0 MOAM(HMKAUMAX peACTaBJIeHHbIH Ha puc. 7. PaccMOTpHM 3TH criocoGel co-
3aHUsL ¥ MCTIONB30BaHKsA (PopMO0GPa3yIONMX MEMEHTOB B OTACITBHOCTH.

Eciii MeXy MCTOUHHKOM CReTa M IKPaHOM [IOMECTHTE HEMPO3PauyHbIH P eMeT, To Ha 3Kpa-
He BO3HMKAeT TeHeBOe W3o0GpaceHHe AAHHOTO npedmera. KoHeuwo, TeHeBas, MIH, Kak ee
elll¢ Ha3bIBAKT, TPAHCIApaHTHas MPOEKUMSA, OCHOBAHHAA Ha NMoJoGHOM NMpHHUMNE (B OTIH-
yHe OT MHANPOEKUMH M 3IMHMPOeKUHH, HCMOMb3YIOLUMX JIMH3OBYK OMNTHKY), HE Mo3BonseT
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fONyYaTh Ha JKpaHe YeTKHX H3oGpaxeHuA. Ho BO3MOXKHOCTAMH 3TOrO MPOCTOrO B NOHKUMA-
HHM M AOCTYIHOIO B KOHCTPYKTHMBHOM DpellicHMM cnocoGa ¢opmooGpazoBaHHs OTHIOAbL He
cnefyeT npeHebperats.

Paimephl TeHH A, Kak BHOHO H3 puc. 14, 3aBUCAT OT PACCTOAHMA MEX[Y JIaMno# U Tpa-
dapetom cnenyiolmm obpaom: Afa =L /1.

Ipu maneix ! moBoe He3HaUUTenbHOe NepemellieHHe TpadapeTa OTHOCHTENIBHO MCTOYHHM-
Ka CBeT4 (WM HaoOOpOT) BBI3bIBaeT 3aMeTHble H3MEHEeHHS Pa3’MepCB TeHH H ee JBHXXeHHs.
CTeneHs Pa3MBITOCTH KpaeB TeHH ‘3aBMCHT OT TOTO, HacKoNbKO GlM30K MCTOMHHMK CBETa K
TOYeYHOMY, T.e. HACKOJIBKO Maibl pa3mepbl CBeTHllell NMoBepXHocTH. Ecnu pasmepsl 3to
0BEPXHOCTH 3HAUMTeNlbHbI, Kpafd H300paxeHHH Ha 3KpaHe OyayT pa3mbiTbiMu. OcobeHHo
Gonbillof M 3aMeTHOH CTAHOBHMTCH 30HA MONYTEHHM MPH CMeleHHH MCTOYHMKA CBeTa K Tpa-
thapeTty.

Ecnin HMTL HaKana MMeeT CNOXKHYIO dopmy u Gomnblie pa3Mephbl, Ha 3KpaHe MOTYT BO3-
HHKATh OYeHb WHTepecHBIe MOJIYTeHH HEOXHIAaHHOH KOHGMHTYpaUuuu, PHUYUTHBO MeHSIOLLM-
ecsi OT BpallleHWs W mokKauuBaHusa namnsl. Ho HaGmonaemebit npouecc opmoobpasoBanus
TNOYTH He MoJaeTCsi YNpPaRJIeHHIO, TaK KaK XapaKTep M3MeHeHMs (opM XeCTKo CBs3aH C
KOHCTpPYKuHeH nammbl. OnHako, MMes Hadop nmaMn C pasHbIMH HHTSAMM, KOHCTPYKTOP MO-
eT BuIOHpaTh HeoOXomMMY0, 3Had, KaKoH CBeTOBOH 2((eKT HOCTHraeTca OT KaXOooH M3
Hux. TonbKo MPH HCTIONB30BAHKHH J1aMN € ToYeYHOH HMTBLIO TeHeBsle 3¢deKTHI npeackasye-
MbI M [IOBTOPHMEI B JIIOOBIX YCITIOBHAX.

OcobenHo cunbHOe MCKaXKeHWe TeHell HaOmopmaeTcA NpH NPUMeHEHMHM JIaMI C OTpaXcaTe-
JleM WJIH C 3epKaTbHBIM MOKPBITHEM Ha Konbe. B HekoTophIx cnyuasx, npy paGoTe B pexwu-
Me puC. 7, 6, [UIS yBeTMYeHH A CTENeHH NMPUYYUTHBOCTH M0J1y4aloIUMXCsA TeHeBbIX (OPM KOHCT-
PYKTOPBI CO3HaTeJIbHO BBIOMPpaOT TaKMe JIaMIIbl, NPHYEM C 3aBeloMO HETOYeYHOM HHTBIO.
AMepHKAaHCKHHI cBeTOXyHowHHK T. Yundpen cam M3roTaBnHBai Namnbl ¢ 0CoObIMH HTYp-
HbIMM HUTSAMH.

TpadapeThl TeHeBOWH NMPOEKUHH MO CBOeH KOHCTPYKUMH MOTYT ObITh CAMBIMH pa3Hoo0-
pasHbIMH (pHc. 15). Bee oHM oCHOBaHBI Ha OOLLUEM MPHHLHKIE HATOXeHHUA TeHe#. LIMnuHOpH-
yeckHe (WIH kKoHuuyeckue) GapabaHbl 2 ¢ Npope3fAMM H3TOTABAMBAKT M3 XECTKOIO Hempo-
3payHoro AMCTOBOTO MaTepHana (AKpamoMuHHeBad ¢onera, Gymara, 37eKTPOKapTOH U T.1.)
MJIH M3 MpPO3payHbIX [UIACTHKOB M CTEKJIa, HA KOTOPble HAaHOCAT I'padHYeCKHMA pHCYHOK (pHc.
15, a—e). UcTouHukH cBeTa | yCTaHAaB/IMBAKT MK BHYTpu OapabaHa, MM BHe elo — B 3TOM
crydae CBeT IPOXOAMT Yepe3 TpagapeT OBaAbi, YTO MO3BONAET MOJNYYMTH TMPH B palleHHH
GapabaHa BCTpeuyHoe nepeMelleHMe TeHei. Ho, pasymeeTcs, TeHu oT OnMKHeH K namme 3o-
Hel OapabaHa OynyT oveHb pa3sMbITBIMH H PHCYHKA MPOeKUMH OHHM He onpefensioT. Ock Bpa-
JIeHHA MOXeT ObITh KaK TOPH3OHTANBHOW, TaK W BEPTHKAIBHOH, B 3aBHCHMOCTH OT Kena-
:MOr0 HalpaB/leHWs OBHXeHWs TeHedt. JIn# NpocTOTBI yCNOBMMCA HeMoOBHXKHBIN Tpadaper
J Ha3BIBATE flajiee CTATOPOM, & MOABHXHBIA 2 — POTOPOM.

Ha puc. 15, w noxasano, kak gopmupyer uzoOpaxenue AMCKOBBIH POTOP 2 B COYETaHMM
co cratopom 3 HHTepecHbIt d¢dexT HonyyaeTcs NPH OMHOBPeMeHHOM IPOCBEMMBAHMM Ta-
KOro TpadpapeTa HeCKOJILKHMH HCTOYHHKAMH CBeTa, OAHOIO MIIH Pa3HBbIX LBETOB. Pa3zHool-
pasMsi M HEMOBTOPAEMOCTH TeHeli [OCTUIal0T COBMEILEHHEM IBYX BpalLAlOLMXCH OHMCKOB
ipHe. 15, 3 WnmocTpHpyeT o0a 3THX mpHema). HanpasneHue BpallleHHA IHCKOBBIX POTO-
POB Z uaule BCero BbIOHPAIOT BCTpeyHbIM. ECIM paccTOAHME MeX/IY IMCKaMH CHenaHo MMHH-
MasbHbIM, TO Pe3KOCTh TEHEBBIX H300paXKEHHH 0T Kaxuolo W3 TpadapeToB MoYTH OOMHAKO-
Ba. Cnenyer yuecThb, YTO IPH OOHOH M TOMH >Ke YINOBOH CKOPOCTH NIMHEHHAA CKOPOCTE ABHXY-
wHXcs TeHed OyIoeT PasnMUHOM: YeM janbllle OT OCH BPALUEHHA, TeM Golblle CKOPOCTb.
JacToTa BpalleHHs OHCKOBBIX TpadapeToB (ma U OGapabaHHBIX ToXe) MomkHa OBITH OYEeHB
neGonbiiof — 0:5-3 mun™’. s 3Tofi LenM MOXHO UCIONBIOBATE NGO PelyKTop ¢ (hPHK-
UMOHHOM, 3y6uaToit MnM YepBAYHON nepejaveit. DIeKTPOABUTATENIH MOMELUAIOT MM Ha OCH
BpAILEHUA, WIH ¥ Kpas aMckoB (6apabaros) .

durypHbl¢ OTBEpCTHA B TpadapeTax BBLICBEPNHBAOT WIIH BLIMMIKBAIOT N0 pa3MeTke, a
B KapTOHHBIX “IM OYMaKHBIX — BbDKMTalOT MM Bbipe3aloT. [Ipu maroroBneHMu miockux
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Puc. 15. Pasnble BH/IbI TEHEBBIX CBeTo3ddeK THBIX NPOEKTOPOR
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TpacdapeToB 3dpeKTHBEH TaKoH MeTol — CTeKNO MOKPLIBAKOT HeMpo3pavyHol KpackoH, Ko-
TOPYK 3aTeM CHHMAIOT M0 KOHTYpPYy M300paxeHus. EC/IH Ha CTexJle Hallo YTO-TO HapHcoBaTh
aKBapeNbHBIMH KPaCKaMH MJIM TYLIBIO, €T0 MOBEPXHOCTh NOKPLIBAIOT BIHTLIBAKIMM CIIoeM,
HanpHMep XKelaTHHBI WM MPO3PayHoro LAnoHNaKa. YNoOHE! 1nd 3To# uenH GOTOMNaCTHHKH,
o6paboTalHble B 3aKpenuTene.

Ecni BO3HMKAIOT 3aTPYAHEHHA C BHICBEP/IIHBAHWEM B CTeKJe OTBePCTHA MO OCh Bpallle-
HMS, TO B LEHTPe JMCKa MPHKIIEHBAIOT MepeXofHYl0 BTYIKY, KOTOPYI HacaXHBalOT Ha KO-
HeLl OCH.

IuckoBele W GapabanHble TpadapeThl MONYYHIM caMoe LIHPOKOE paclpoCTpaHeHHe y pa3-
paboTWMKOB CBETOMHCTPYMeHTOB. ONBIT MOKa3bIBaeT, YTO ONTHMAIBHBIM SABJIAETCH COBMe-
LIeHWe 3THX MeTOHOB, YTO, KCTaTH, NMOATBeplaeTcd MHOroleTHeH NMPaKTHKON MX MCMOJb-
30BaHMA B TeaTpe’' .

Jlnanpoekuua npennojiiaraeT HAUTHYME YKe CHeUManbHOR annapatypsl. M3roTOBHTL ee B
MOGHTENBCKHX YCOBHAX [OBOJIBHO CJIOXKHO, /14, BEPOATHO, H Heuenecoo6pasHo. CyuiecTBy-
er 0onbllloe YHCIO pasHOBHIHOCTeH (HIBMOCKOMNOB, OHanmpoexkTopoB ("3Atioa”, Ceer”,
JI9TH, "Mpoton”, "Annda”, "Ceuraan’’, "uana”, "Meneur”, “Kues’’) 1 KHHOIIPOEKTOPOB,
KOTOpkIe Mocre HeGonblIWX nepefenok MoryT ObITh HCIONBL30BaHbl B KayecTse BOY ceeTomy-
3bIKANBHBIX YCTPOHCTB.

IMpuHUMn JuanpoeKunu oGpAcHAET puc. 16.

Paamepbl NHaNo3WTHBA @ ¥ H306paxeHHa Ha akpaHe A CBA3aHbI APYT C APYTOM COOTHOLLIE-
uuem: a/A =f, /L.

B 3aBHCHMOCTH OT TOT'O, YTO ABJIXETCA HCXOAHOH BeTMUMHOR, MOXKHO ONpeNeluTh HITH pa3-
mep A NpH 3alaHHOM L, HIIHM TIpH 3THX M3BECTHLIX JUIMHAX Tpebyemoe doKycHoe paccTodaHHe
[, obwexTHBa.

B cBeToMy3bIKANbHLIX YCTPOHCTBAX BMECTO HEMOABHXHOTO [IHAMO3IWTHBA B (DHIEMOBOM
KaHale NMoMeILAoT NoABKHXHbIe TpadapeTbl, KOTOPLIE B OTIIHYHE OT TpadapeToB TeHeBOH Npo-
eKIMH MOTYT GbITh He TONBKO rpadMueckKMMH U KOHTYPHBIMH, HO H CO BCEMH BO3MOXHEIMH
CBETOTEHEBBIMH MNepexofamu. [Ipumepsl MX pazMeuleHHA MeXOY KOHIEHCOpOM M OOBEKTH-
BOM [Ipe[icTaBJieHbl Ha pHc. 17.

B cucteme Ha puc. 17, a ock BpalleHns TpadapeToB coBNafaeT ¢ ONTHYeCKOH OChi0: Tpa-
thapeT 3aKpeIUIAT BHYTPH OXBAaThIBAIOLIEro ero Konbla. Opuu auck-Tpadaper moxer paGo-
TaTh Ha YeThIpe ONTHYeCKHe cHcTeMbl (puc. 17,6). B cucreMe Ha puc. 17,2 mnockHe Tpadape-
Thl COBECPUIAT BCTPEYHO-NMOCTY NaTeNnbHble KonebaTenbHble ABHXeHHHA, a Ha puc. 17,8 Tpada-
per B BuOe GeCKOHEYHOH JIEHThI NIepeMaTblBaeTCAa BOKPYT ABYX BanoB. BapHaHTsl Ha puc. 17,8
H € ABIAITCH HANMpoeKUHOHHBIMH aHATOTaMH TEHEBbIX MTPOSKTOPOB Ha pHC. 15.() H .

[lpn HUcrnonb30BaHUM [MANPOCKUMH OCOOEHHO MEPCHEKTHBHO [IPUMEHEHHME CTEKIISHHBLIX
TpadapeToB ¢ H30OpaxeHHeM, MONMYYeHHBIM NocpeacTBOM (GoToMoHTaxa. TS 3TOro Ha nMcr
KApTOHA HAKJIEHBAOT QOTOCHUMKH MHHEPIOB, XHAKHX KPUCTALIOB, 3Be3/HOro Heba, dpa-
CMCHTBI penpoayKUMA aGCTpaKTHBIX KapTHH, OPHAMEHTHI H T. 1., 06beIHHEHHbIE B KOMIIO3K-
LIHOHHO LETBHYIO TMOCIEA0BaTeNbHOCTh. ITOT KOJJIaX NepeCHUMAIOT Ha QOTOIUTEHKY, M3 KOTO-
poit 3ateM u Bbipe3aioT Tpadaper. Ouens cBoeobpastslit a(deKT Myapa NoyyaeTcs np Hac-
HCHHH ICHOK C pacTpOBbIMH PHCYHKAMU — TOYEYHBIMH HIIH JIHHCHHBIMH (06bIMHO HCMONB3Y-
€MbIMH B MOJIMTrpaduy HITH TaK HA3LIBAEMOM OMNTHYECKOM MCKYycCTBe) . “"MyapoBeiif a¢pdext”
HPO)IBJ’IHCTCSI KaK IMOsABIEHHE KPYHIHBIX CHMMETPHYHBIX CKOIUTEHHH AIEMEHTOB MEJIKOI0 pa-
CTpa. Bel camu cmoxeTe Habmonatb ero, [IBHIras [ABa ClOXeHHBIX BMECTE KyCcKa MeKoceTua-
TOH KanpoHOBOH TKaHH.

CrocoBpasubtit a(deKT NpH AHANPOCKUMK CO31al0T H penbedHble TpadapeTsbl, H3rOTOB-
JICHHBIC H3 ﬂpo]pﬂ‘ﬂ‘lblx MAaTEpHAJIOB C ]leOBHOffl NMOBEpPXHOCTRIO, Hal‘lpHMCp AeKOpaTHBHOTO
CTCKJIA HIIH JIMTOTO IUTACTHKA ¢ AYEHCTOH CTPY KTy poit 110BEPXHOCTH,

B HeKOTOpBIX CBCTOMY3BIKAIBHBIX YCTPOHCTBAX HCHOIBIYKT HaGop IUIOCKHX KIOBET
Npo3payHoi *HIKOCTHK. B KOTOPYI0 B HeoOXOJMMBLIA MOMECHT BCIPLICKHBAIOT KPACHTENb

' Bbpounukons A. Tearpansubie cpetobie 3ddexTe. — M : HMckyceTBo, 1962,
c.61-62.
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(TyLub, AHAIWH, YepHHIIA), YTO MO3BOJIAET MONYYaTh Ha 3KpaHe Pa3sHOro poja B3phblBoMono6-
Hble KapTHHbl. OcoGoift 3¢exT cosmaeT BlammoneHcTBME HCCMELUHBAKILHXCH LBETHBIX
wHAKocTe#. Kak M BO Bcex MpedbIAYILMX CIy¥asx u300paxeHHe HA 3KpaHe OTHOCHTENbHO
[HANO3UTHBA BOCIIPOHIBOIMTCH B NIEPEBEPHYTOM BHIIE.

Mpu pabote ¢ wuaKocTAMH yaobHee npeoGpalopaTh NpoeKTOp B MEPHCKOI, YTO6LI KIOBe-
Ta Haxo[OWNachk B TOPH3OHTaNbHOM IonoxeHun (puc. 18). B arom cnyvae onepatop Moxer
cpoboaHee yNpapnATh COCTOAHMEM ““KMAKOTO [Mamo3uTHBA". CMELUMBAA pa3Hble KpacuTe-
fH, PEAKTHBbI, OKPALUHBAEMBIE MPH COCAMHCHUW, WITM XMMHKATBI, 3aCTaBIIAKIIME XKHIKOCTh
VKUNET', MOATOHAA BPALUCHHE XHUIKOCTH B KIOBETC TOHKOH CcTpyed (M3 MeIMUMHCKOrO
LIMPHIA) , MOXHO NONYYHTL YAHBHTENEHEE CBeTOBEIe 06paskl, [IpoeKTOPhI TAKOTO THIIA BbI-
nyckawoTes cepuitio ("Tlonumoke”, "Jlextop-2000").

B 3THX TpHeMax NPOABIACTCA CTpeMIIeHHe UMETh AHANO3UTHB ¢ PHCYHKOM, MEHAILIMM-
csl M0 XeNnaHuK HcnonHuTensd. ONHAKO BOIMOXKHOCTH ONMHCAHHLIX BbILN METONOB, KaK 3TO
OYEBH/IHO, [1OBOJIBHO OrpaHudeHHbie. HO HHXEHeps! HALIM OpUIHHANBHLIA crniocob, no3so-
AAIOUME NONyyYaTh B DYKBATLHOM CMBICNe “KHBOMH" AHATIOINTHB, HIMEHACMBIA B OYeHb LIH-
pPOKMX npepenax. JTOT AHANOIMTHB M3TOTABIMBAIT H3 BEIUCCTB, KOTOPbIE MEHAOT CBOM
ONTHYECKHE CBOHCTBA MO NeHCTBHEM 3ICKTPOHHOTO MK ynbkrpadmuonieroBoro nyva. Jinano-
JUTHB MOMEUIAKT, Kak 06bIuHO, Nonepek ocH onTHYecko# cHcrembl. [loa HeBONBUMM yTIIOM
K OCH Ha Hero HaripaBjieHbl FCKTPOHHLIC MPOXKEKTOPLI (TAKHE Xe, KAK B KHHECKOIE) HIH
ynsTpaduoneToBslif nazep. Touka Ha [Mano3IXMTHBE, Hd KOTODYIO MAajaeT Iyy, nepecraer
MpONYCKAaTh CBET, HO CTOMT fy4y yOpaTh, KaK OHa CTAHOBHTCA CHOBA NpO3pauHol, — MMeH-
HO MO3TOMY TaKyl TEXHHKY HA3bIBAIOT cBeToKmanaHxoi. CkaHupys rocnepoBaTenbHoft pas-
BEPTKOH Nyya NMOBEpPXHOCTh [MANOIMTHBA H MOIYNHUPYA JIYY, MOXHO MONYWHTh noboe xena-
emoe u3obpaxenne. [lo takomy npuHumny paGoraer GONBLUIMHCTBO [1POEKUMOHHBIX TeNeBH-
jopoB. KoHeuno, panuonioGuTento He Mo CHIy co3flaHue noaoGHOro npoekTopa, Ho Gonee
MpOCThie CHCTEMBbI CBETOKNAMaHHOTO YNpaBIIeHWs, TNPeX[Ie BCEro C MCNONbL3OBAHHEM 10715~
PH30BAHHOI'O CBETA4, BIONHE NOCTYNHBI U LIKOJNBHBIX, a Tem Oonee By3oBckHX nabopa-
TOpUil.

CamocTonTenbHBIM TpHeMoM GopMo0oGpa3oBaHHA HABNAETCH HCIONb30BaHHe [MOABHX-
HbIX 3epKal (IUVIOCKKX, BBIMYKIBIX, BOTHYTBIX), JIHH3 W [Apyroro pofa AethopMUpPYIOILHX
H300paxeHHe IMeMEHTOB, MOMELLIAeMBIX Ha NyTH Jiyya, [ToBOPOTOM NIErKWX 3epKal, yCTaHOB-
TIeHHBIX Ha ITyTH JIY4Yd, MOXKHO lepeMelllaTh H3006paxeHne Mo IKpaHy fIpH HENOLBHXKHOM I1pO-
exTOope. Honbluue BO3MOXKHOCTH 3ajlokeHbl B NpUMeHcHMd B BOY nascaHoBoH 3epkanbHOH
TUTEH KH.
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Puc. 18. Cxema IHanpoeKTopa ¢ NoBopoTOM Jyya
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B nmopo6HBIX cnyvasx TpyAHO NaBaTh TEOPETHYECKHE PEKOMEHIALMH, U KOHCTPYKTOP valie
BCEro BEIHYX/IEH MOJIAraThCA HAa 3KCMEPUMEHT, B XOJIe KOTOPOTO M3 BCEX MONVYAUMACH CBe-
toBbiX 3ekToB 0TOHpPaeT HyxHble, COBMELLEHHE HX C BOIMOXHOCTAMH TPAHCITAPAHTHOH K
[IHaNpoeKLUHH TIO3BOJIMT BBECTH CTOMb Heo6X0oJHMOe U5l CBETOBOH KOMIIO3HUHM OLIYLIEHH?
OBHXeHUs CBeTa B rnyOMHY ¥ u3MeHeHUs (aKTypbl H3006paxkeHHA.

Be3 HCNONB3OBAHHA KPUBLIX 3epKajl, MOABHKHBIX JIMH3 OYEHB TPYJHO NONYYHTE BUXPeo6-
pasHbie MepeMelIeHHs CBEeTOTEHH, TPYAHO NMONYWMTE H IUTaBHOe “'MepeTeKaHHe™” O[HOH TIacTH-
yecko# GopMbl B OpyTyw. Bea Bcero 31oro ImiocKocTHOE JIBHKEHHE TeHeH Ha 3KpaHe 00bIYHG
HAUMHACT YTOMIATh, KAKHM Obl CIIOHBIM M pa3Ho0Opa3sHEIM PUCYHOK HH Obin.

Kaxnapif KOHCTPYKTOpP MOXeET OOTIONHHTE, Pa3BHTh ITOT MepeueHb npHemoB. CyLIeCTBEH-
HYK MOMOLUb OKAXKET U3VYCHHE W HCMNOb30BAHHE CBETOTEXHMYECKON annaparypel, IpHMeHs-
eMolt 06b1uHO B Tearpe. [IpOMBILLIIEHHOCTD BBINYCKaeT TAK Ha3biBaeMeble 3GexTHbIe NpHCTaR-
KH K CTAHIApTHLIM TeaTpanbHBIM AMalpoeKTopaM, B npucraBke [1P3-1 HaxonMTcs oMK aMc-
KoBbIft Tpadaper, YCTaHOBIEHHbIN TAK, KAK MMOKa3aHo Ha puc. 17,e. Tpucraska YIII-3® co-
Hep»HT [ABA COOCHBIX AMCKA, BPAallaeMBIX HIIM BCTPEYHO, HIIH B OJTHOM HAIpPaBlIeHHH C pasHoOR
CKOpOCTBI0 (MOXHO IpocBeuMBaTh TpadapeThl yepe3 aBa obbextHsa): I1I1-2 pabGoraer mo
cxeme, H300paxeHHo#! Ha puc. 17,2; [IP3-3 — mo cxeme puc. 17,0; OII-3 — no cxeme pus.
17, 6. K HuM npHnaraioT cTaHoapTHele HaGopsl TpadapeToB Ayis NMonyueHHs ulobpaxeHus no-
BHXHOTO IUTaMeHH, CHera, Ty, [0XMAA, MepUALMX 38e3ll, BonH, M3o6peraTenbible XVI0xk-
HUKHM BOCIPOM3IBOMAT C MX MOMOILBIO BIPhIBLL, dhefiepsepku, obnaka muutk, nyuy [17]. Tep-
neHHe MToc BooGpaxkeHHe — W 9TH NpHOopbl MpeBpaTATCA B BOY CBeTOMY3BIKATIBHBIX HHCTPY-
MEHTOB, CO3/ai0LLHMe CBeToBbIe 3DeKThI, KOTOPbIM YyiKe TPYIHO JaTh CIOBECHBIC OMHCAHHMA, . .

BrionHe BepOATHO, YTO Y HEKOTOPBIX UMTaTeNell MOXKeT BO3HUKHYTE COMHeHHe: "Pa3Be Bce
3TO MOXeET HMETh OTHOLUIEHHE K BBICOKOMY HCKYCCTBY — KIOBETBI C XHIKOCTBIO, JIAMIIBI, TPa-
dapetsl, MoTopbl?”” Ho Torna kaxk o6usacHUTD Hallle HeocntabeBalolliee BHHMaHHe, Hallle BOJTHe-
HHe, KOrla CKpHIay BOAMT TYFO HaTAHYTHIM KOHCKHM BONTOCOM [0 OBEYEMM XHIaM? A B KH-
HO — BCe Te e J1amnbl, MoTopel? . . . [IycTs Bac 370 He cmyiuaeT. [aBHOE B HCKYCCTBE — He
CTIOXKHOCTB M COJIMIHOCTh MIPUMEHAEMBIX CPe[CTB, 4 KAK H AN KaKHX Lefelf HX HCIONb3YIoT.

MHOro nose3Horo MoXHO MOYepnHyThk pa3paboTunky BOY ¥ B TaKHX NMepHOOMYECKHX HM3-
OaHuAX, Kak "CueHHYecKas TeXHHKa H TexHonorua”, “TexHHMKa KHHO H TelneBHIeHMA ™,
»CeerorexHuka” (CCCP); “Interscaena™, ™Acta scaenographica” (UCCP); “Leonardo™
(Aurnua) ; “International lighting review” (Tonnmanmms).

PaccMOTpHM Temeps Te YCTpoHcTBa, KOTOpble NPHBOOAT B ABHXKeHHe opmoobpasyiolme
31EMEHTBI.

JNeKTPUYECKHE MCIONHUTENBHEIE MeXaHH3Mbl MOXHO MOApAa3’e/THTh HAa TPH IPYNNbl —
COJIEHOMIbI, 3MeKTPOABHTATeNIH H CeNIbCHHAI.

ConeHouapl MOryT paboTaTh Kak Ha NepeMeHHOM, TaK M Ha NMOCTOAHHOM Toke. OnHako
COJIGHOM[ILI NEPEMEHHOT0 TOKA MMEIOT 3HAUMTENbHO XyIumMe napamMeTpbl (Gonblime pasmMepsl,
MEHBLIYIO YYBCTBHTENBHOCTE, G0Mee )eCcTKYI0 XapaKTepHCTHKY YIPABIeHAs H T. 11.) .

JIBHratend B 3aBHCHMOCTH OT KOHKPETHBIX Hejlell H BO3MOXHOCTe# BhIGHpAIOT MOCTOSH-
HOT'O HIH MepeMeHHOTo TOKA, C perynupyeMoH HITH NOCTOSHHOM YacTOTOM BpalleHHA poTopa,
pEeBEPCHBHEIE HITH HEPEBEPCHRHBIE.

KonnexTopHble ABHraTens MOCTOSHHOIO TOK2 ¢ BO3GY/IEHHEM OT NMOCTOSHHOIO MArHH-
T2 MMEIOT LIMPOKHE MpefleNibl PerylIHpOBaHHA YacTOTHI BpalleHHs, HeGonbillie pa3mepsl M
maccy. Ito cepuw JI1, 103, IIM, OIP. Tak, Hanpumep, y cepuu JITIM B MapkupoBk: uMd-
pa o3HauaeT AMamMeTp Kophyca B MHJITAMETpax, a coueTadue Hl mnu H2 — uMCI0 BRIXOAHBIX
KOHLLOB Baja, C OQHOTO WM 06euX CTOPOH Kopiyca (Hanmpumep, JITIM-20-H1) . Hanpsxenue
nuTanus geuratenedt IIM u JIIIP — 6, 12 1 27B.

HanGonee pacnpocTpaHeHb! acHHXPOHHBIE IBHTATENM MepeMeHHOro Toka. JImsa Haum» uc-
nei uenecooGpasHoO HCNONMB30BATH ONHO(A3HBIE KOHJEHCATopHble IBHTAaTenH cepuit YAJL,
JIAM. OOI', AKII, ANT, AY.

CHHXpOHHBIE IBUTATENIH MepeMeHHOro TOKA HMEIOT BBICOKYH0 CTaGHIBHOCTE YacTOThl Bpa-
wenus poropa (cepuu I', IC) u npH NUTaHHH OT ogHoga3HoM ceTH TaKxe TpebylOT KOHIIeH Ca-
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TOpPHOTro BKmoYeHHs. H3MeHeHHe 4acTOTHI BpALUEHHA POTOPa BO3MOXKHO MpH W3IMEHEHHH ua-
CTOTHI MUTaKlerc roka. KoHerpykTtopsl BOY He Bcerma MMelT BO3MOXKHOCTh HCIONIB30BATh
3TOT cnocol perynHpoBaHHA M3-3a ero CroXHOCTH. OHM value NpHMeHAIT pelyKTop B BHIOE
Habopa WIKMBOB pa3sHoro OMamerpa. Bce 3tv nBHratend o6nagawor Gonbilo# yacToToH B pallle-
HHA pOTOpPA — GOTHH H ThICAUH 0GOPOTOB B MHMHYTY. [IpOMBILUIEHHOCTD BBINYCKAET HECKONb-
KO cepHi [IBHTaTenefl cO BCTPOEHHBIM pelyKTOpoM — acHHXpoHHble PII-09 (c yacToTo#t Bpa-
LICHHA BhIXOHOro Bana 192; 77; 30,8; 16,8; 8,75; 4,5; 2,54 1,8 MHH™') H CHHXPOHHRIE
PC, ICI v ACM (1,2, 15, 60 mur ).

Muorna tpe6yercs oueHL Me[fieHHOe BpallleHHe HIM TlepeMellieHHe anemenTos BOY c ne-
PHOOMYECKMMH OCTAHOBKAMH — HallPHMep, [MCKOBOTO HIH MOMOCYATOrO CBETO(HIBTPA Ie-
pen 06LEKTHBOM NHanpoexTopa. B arom ciyuae ciieflyeT NPHMEHATb TaK Ha3bIBaeMBle LIAro-
BEIe IEKTPOIBHTATENH, NMpeobpasyloilie CHTHAN B BHIE HMITYILCOB B MOBOPOT Bana Ha (uk-
cipoBaHHEIA yron (cepwn UIIA, WP, WIM; HanpsokeHHe MHTaHMA value Bcero 27 B).
Yron (war! noBopoTa peTOpa OT ONHOTC HMIYNbca 06bMHO paBeH 3—20°. PesymbTupyoumi
YTONl CTPOTO COOTBETCTBYET YHCIY MpOLIEIUIMX MMITYJIbCOB, KOTOpOe 3aflaeT KOMMYTAarop,
paboTaolHii B KOMIUIEKTe ¢ TAKHM JBHratenem. Hanpapnetme nosopoTa Bania cBA3aHO C MO-
PAOKOM IepeKymoveHus oGMOTOK yNpaBileHHs [BHrarefs, a YacToTa BpallleHHS 3aBHCHT OT
YACTOTHI IIepeKIIIoYeHHA.

IIns Me[/IEeHHOTO M IUTaBHOI'C BpallleHMsS NHH3, TpadapeTos, 3epkan B BOY moxmo npume-
HATH M CENbCHHEL JTH HHIY KIMOHHEIE YCTPOHCTBA CIyXaT O Nepelayd Ha paccTOAHHE yT-
NIOBOTO MepeMellleHis (Mpeobpa3oBaHHOro B yTJIOBOE MeXaHHYeCKMM NpeobpazoBarenem).
Mexay omHHM CembCHHOM, 3aJAIOLIHM YTON (JATYHKOM), H OPYTHM (IIPpHEMHHKOM) HMeeTCH
MMCTAHUMOHHAA 3eKTpHYecKad CBA3L. CelbCHHLI OTNHYalT Mo mapkuposke — BI n BC
(wm OEC). Byksa B o3HauaeT GeckOHTaKTHHIH. [[NA KOHTAKTHBIX CENILCHHOB — COOTBeT-
creedHo HII (wm OH) 1 HC. OmMH OaT4HK MOXET YNpaBNIATh HECKObKHMH NMPHEeMHHKaMH.

Ecru mepememaeMsidt anement BOY He TpeGyer Gomblumx ycuiMH, To Bo3moxHa pabora
CenbCHHA B HHOMKATOPHOM peXHMe, KOTTIa IIpH NOBOPOTE Basja [aT4HKa (CT PYKH, ¢ NMynbTa
CMH) man nmpHMeMHMKa CHHXPOHHO MOBOpAaYHBAaeTcHd Ha TOT Xe yron. B npoTusHoM cnyuae
HeoGXOOHMO HCIONB30BaTh TpaHcdopMaTOpHEI! peXdM paGoTel celbcHHA, B KOTOPOM Mie-
pefaBaeMblft MO THHWAHM DHCTaHIMOHHON CBA3H MAJOMOIUHBIA CHI'HAN YCWIHBAeTCA H B HTOl'e
NPHBOOMT B NBH)KeHHe MOLUHBIH CeNbCHH-MPHeMHHK. Ban mpHeMHKMKa NoBOpayHBaeTcs 00 TeX
nop, NOKa yToJl paccoracoBaHHA MexIy AaTYHKOM H [IPHEMHHKOM He CTaHeT paBHEIM HYJIK,
CrnieiyeT y4ecTh, YTO CeJI.CHHEI, pacCYHTaHHEIe Ha paboTy B ceTH c yacroro#t 50 I';, moBOBLHO
rpoMO3AKH. MankiMi raGapuramu o6nanaloT ceikcHHEl, paGoTaloume Ha yacrore 400 mm
500 'n.

Bcd KpomoT/MBafd, Kaxk B Tom yOelMica yxe udrarens, paGora Han BOY moxer GuITh
cBe[jeHa Ha HeT, eCIM Y KOHCTPYKTOpPa He XBaTHT TeplieHMA BhIGpars Haubonee MOMXOMAUAN
3KpaH, Ha KOTOpoM OyZeT BOIUIOLUEH B 3pHMYI0 peaNbHOCTh KOHCTPYKTOPCKHM, a 3aTeM H
XY IOYKeCTREHHBIIT 3aMBICel,

JKpaHbl pasfe/fioT Ha OBa BHOa — npAMoH (dpoHTanbHo#) u obpamdo# (pup) mpo-
EKIHMH.

[Ipy GpoHTaNBHON MPOEeKUWH HENMpo3pauHBIA 3KpaH OCBELLAeTcs, KaK B OGBLMHOM KHHO,
M3 34713, CO CTC POHBI 3puTeneli. PasymeeTcs, B 3TOM ClTyYae UeNecoobpasHO MaKCHMAIBHO He-
MONMB30OBATE ONBLIT KHHONMPOEUMPOBaHHA. B 3aBHCHMOCTH OT KOHKPETHO MOCTABJIEHHON 3a0aun
(ycnoBHit IeMOHCTPALMH, PasMepoB 3ana H T. M.} MOXHO HCIO/BL3OBaTh 3KPaHbl C pasiny-
HBIM BHIOM PAacCesHHOIr'o OTPaKEHHA.

IMpumeHenHe 3KpaHOB ¢ GenomaToBo#i mnoBepxHOCTEIO, ofecneunpatouied nuddyaHoe
OTpKeHHe, HHOITIAa MOXeT OKa3aThCA MAaNIO3KOHOMMWYHBIM. 3aTo [UIA 3puTens, CHIALIErO B
3ane M, K Npumepy, Ha 6ankoHe, skpaH Gyner BUIeH OJMHAKOBO ApKHM. [TpH HCNOMB30BaHMH
3KpaHOB HaMpaBJIeHHOTO OTPaXKEHMS 3pHTENH B 3anme GYAYT B NYYLIHX VCIIOBHSX. YeM CHASA-
ume Ha GamxoHe. AHTepecHBIH apdexT co3galoT Tak Ha3bIBaeMbie KeMUYXHBle 3KPaHBI,
MOBEPXHOCTE KOTOPBIX NOKPLITA GIOEM MEJNKOr0 CTeKJSTHHOIO GHcepa. CTolb Xe BIEYaTIiA-
IO1LA MPOeKUHA Ha Seblit dapxar.
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Ilna mpenymnpexneHHs MelUalolued camo3acBeTKH, BO3HHKAIOILEH W3-3a BO3BpallleHHA Ha
9KpaH CBeTa, OTP@KEHHOro OT MOTOJIKA H CTeH, WHTepbep 3ana MONMXeH GuITh 0coGeHHO
odopMIeH, a Bce MpeMeThI CO cBeToR H GnecTamei TIOBEPXHOCTBIO YO aneHbl.

Ipu pHpmpoexuMs u3oGpaxeHne Ha MONMYNPO3pauHLIA 5KpaH NMPOELMPYIOT ¢ OGpaTHOM
no OTHOLIEHHIO & 3PHTE/IO CTOpOHEL Kak H B CiTydae OTP@KAIOILETO 3KpaHa, 3Mech clemyeT
YYMTBIBaTE H3MEHeHHEe APKOCTH ero NOBEpPXHOCTH OT yrna Habmopenus. [Ipu paGote c mare-
pHAIAMH, Y KOTOPBIX 3T0 M3MeHEHHe pPe3KO BEIPDKEHO, Ha MPOCBETHOM 3KpaHe MOSBNAETCH
TaK Ha3kiBaeMas ’‘TOpAYad TOYKA', NepelBHIAONIAACA BMECTe CO 3DPHTENeM, MeHSOLMM
yron HabimofeHHs. JTo HCKaxaeT H306paXkeHHe H BMECTE C TeM CTaBHT B HepaBHOICHHEIe Y C-
JIOBHA 3pHTENIed, HaXOOAUMXCA B pasHBIX Mecrax 3ana. [o3roMy Heo6XoOMMO WK ILITaThCs
9KpaH cHenate Goniee MUIOTHEIM, YTOQ YaCTO YMEHBILAET ero 0GIyI APKOCTb, MTH OTpaHHYH-
BATE YTON HaGmooeHus.

TlonGupas marepHan [JiA 5KpaHa PHPOPOEKUMH — a HM MOTYT CIY)KHTh OpTaHHueCKOoe
CTeKJIO, marmMpocHas Gymara, Oymaxciasi M NaBCaHOBasA KaylbKa, lienk, obpabGoTaHHBI! cre-
IMAMBEHEIM COCTaBOM (HampHMep, TIJMUEPHH ¢ TalbKOM), apKo307b M pa3Hble MNAcTHKO-
Bble IUIEHKHM LIHpoKoro norpebnenns, o6paboTaHHble HaxnauyHo# Gymaroi, MeHAs ToOMILM-
HY 3THX MaTepHallOB, [0 Pa3NHYHOMY KOMGHHHpYS MX, MOXHO MONyYaTh pasiHuHEle addex-
1 [30, 34].

Cnoco6 pHpNpoeKIMH NMPHMEHIOT HHOTTA B KHHeMoTorpade, ellle uallie B TeaTpe, B pex-
J1aMe, Ha BRICTaBKaX. B CBETOMY3BIKANBHBIX e YCTaHOBKaX, 0COGEHHO B KaMepHBIX W HHIH-
BHJLY &ITBHOT'O Ha3HaYeHHd, OH 0coGeHHo yno0eH. B yem ke 3aK/IOYAOTCA ero NpeHMyIlecTBa?

Tlpn arom cnocobe MpoeKUHH He BHOHBI CaMH HCTOYHMKH CBETa WIHM JIy4, HOYIUMHA OT HHX
K 3KpaHy. 3pHTeNH He MOTYT MoOMeILaTs AeMOHCTpaukn. M rmaBHoe, ecru KadecTBO ppoHTAE-
HOR NPpO€KUHH CHITBHO 3aBHCHT OT l'lOCTOpOHHEH 3aCBeTKH, YTO He [103BONAET COYETATh €€ C aKTep-
cKO# HTpoi H OpYTHMH OEACTBHAMH, TPeOYIOIMMH BBEeICHHA NONOIHHTENEHOT0 OCBellieHuA,
To pupnpoekuus cBoboaHa oT Iroro Hedoctatka. KoadduimenT oTpaxkeHHs 3KpaHa co CTO-
POHBI 3pHTeelt MoDkeH GBITE KaK MOXHO MEHBUIHM,

HemocTaTkoM ke pHPNIPOEKIMH ABIAETCA HeoGXOOHMOCTH NMPOCTPAHCTBA 33 SKPaHOM —
LIAXTHI, AJMHA KOTOPOM MOMi¥HA GLITE 0COGEHHO 3HAYHUTENLHOH NpH MCIONBLIOBAHMH QHANpO-
eKTOpoB. Ee MOXH0 COKPATHTE ¢ IOMOLLI0 060pZUMBAIOLIMX 3epKall.

YacHbiM, crielM(pUYECKHM CITy4aeM PHPNPOEKUHH ABJIAITCA CBETOMY3bIKalbHble yCcTpoit-
CTBA C MOJCBEYHBAEMEIM HIHYTPH 0GBEMHBIM 3KPAHOM, BHIMONHEHHEIM B BHIe chephl, KpH-
CTa/na, pacTPOBOTC MOMA H3 CTEKIAHHBIX TPy6 HIM cTepxHeH H T. 1., 4TO MPHMEHHMO, B OC-
HOBHOM, TIpH COMPOBOXICHHH MY3bIKH 6eCHOPMHBIM CBETOM.

MHOrna cBeTOMY3LIKY HCMOMHSIOT B OGLIYHBIX [IOMELUEHHAX ¢ IWIOCKMMH 3KpaHaMH
(cerorearp T. Yundpena, A. Jlacno, ®. Bexrama, 3ami B Xapskose, Mockse, ¥Yxropone,
CTYOMA CBETOMY3LIKH B KasaHckoM [lome monopexu). Ho Haunyunme ycnosusa mis ee
IeMOHCTpalM¥ MOTYT ObITh, BEPOATHO, CO3[AHBI B CMNELMATHHBIX 347X, B KOTOPBIX 3KpaH
He TWiocKHiH, a cepuueckuit, OXBaTHIBAIOLWMA 3PHTENA CO BCEX CTOPOH, KaK 3T0 MedTall BH-
nets CxpaAGuH, Opemnonaran CTpoMTs I'maoHH, mpemnaraer coenars lleddep Bo ®painy,
M YTO HeOIHOKpaTHO 6RO peayM30BaHo Ha BpeMeHHO fAeficTBylonmx BhicTaBkax (JKCIIO-58,
3KCI0-67, IKCIO-70, IKCII0-75, IKCIIO-85) .

B onpeneneHHo# Mepe Ghina BOIUIOLUEHA B X¥H3HE MeyTa Cxpabuna B MockoBCKOHR cTymuM
3MEeKTPOHHOK MY3bIKM, Iié B CBOe BpeMA (DYHKIMOHMPOBAN 3all B UeTBepTsh cdephl BMeCTH-
mocteio 30-50 venomex. CorpynHuku CKB “Tlpomereli™ yGemunmch B mnepcleKTHBHOCTH
ckpsabuHCKOH WOen mer 20 Ha3zan, [BITAACE MPHCTIOCOGHTE NN MCTIONHEHWS CBETOMY3BIKH
noMeliteHHe mnaderapus. Ha ocHope sroro omkita CKB coBmecrHo c apxuTexTopamu Kasa-
HM pa3spaboTano IpOeKT IMHICOMOHOIO Mo dopme 3aNna co croGOmHON MPOCTPAHCTBEHHOM
MMHAMHKOM 3BYKa, KOTOPEIH COBMECTHO CO CBETOBBIMH 3(eKTaMH MOXeT OIMCHIBATH
" 1MHHMK" Ha IUIOCKOCTH 3KpaHa (cM. p#c. 80). IIpoGHBle CBeTOKOHLEPTHI HAYaJH IIP OBOIHTE
HefaBHO B MOCKOBCKOM Mnaneraput [45].

YcBOHB OCHOBHBIE CBeIeHHA 00 HCTOYHHKAX CBeTa, CBeTO(MNETPAX, 3KpaHax, MOXHO Mo-
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MBEITATHCH YCTAHOBHTH 3HAYeHHe UTeKTpHYecKoH MOLIKOCTH P HCTOYHHKOB, obecleunBaolllee
Tpeby eMyIo CBETOBYIO MOLLHOCTB.

KoadduumeHT nozne3Horo AefcTBHs ONTHYECKOH CHCTeMBl Ay ONPENENAETCA OTHOLICHH-
eM TI0JIE3HO HCMONBL3YEeMOI'0 CBETOBOI'O IMOTOKa d’non K noroxy &, HaTyuaeMoMmy JlamIoit.
OTciofla eclTd M3BECTHa CBeToBad oTaaya ‘¥ HMCTOYHHMKA CBeTa, TO 3HayeHHe MCIIoNB3yeMoTo

MoTOKa

Pron =Kont P =Koy WP (m
H ApKoCTs B, Ka/M?,
b k. ¥n P
le E= _l nom - onT [+3 .
nna ﬂ,nu: s S e 2)

3neck 1, — xoadHUHEHT APKOCTH KPaHa, 3aBHCALMA OT yrna HabmopeHus &; E — ocse-
LLeHHOCTD, JIK; @ _ cperosoit notok, S — NNIOLIAIE, M’, P — anexTpuyeckas MOLUHOCTSB, BT.

[pu TpaHCapaHTHOM MPOEKLMH, eC/IH CUMTAaTh HCTOUHHK CBeTa TOYeuHBIM, K . onpenens-
eTCH OTHOLUIEHHEM TeNleCHOTO yITa w, B KOTOPOM 3aKiiouer @ -, K 4w,

Ilpu muanpoexin K- o6bMHO paBeH NPHOMM3HTENEHO 5—8 %, T. e. MOMHO CYUMTaTh,
YTO Y JIAMIBl HAKAMBAHHA Ha KaX[IbIA BATT ATEKTPHYECKON MOIUHOCTH NPHXOOHTCH MPpHOH-
3UTENBHO 1 NIM CBETOBOIO MOTOKA, NOLIENIIEro N0 3kpaHa. IIpH 3IMIPOeKUHH APKOCTE elle
B 10-15 pa3s meHblue, 4To, MO CYTH [ena, U orpaHHuMBaer oGnacTe ee MpumeHeHus B BOY.

B 060HMX cnydasx He yyTeHbI NoTepd B cBeroGHILTpe H dopmoobpasyroumx Tpadaperax,
BIMAHHE KOTOPAIX MOXHO 380aTh COOTBETCTBYIOUMMH KO3hdHIUHEHTaMH MpOITYCKaHHs.
Y TpacdapeToB OHM 3aBMCAT OT CTPYKTYDPHI H IUIOTHOCTH PHCYHK2, ¥ CBETO(DMIILTPOB — OT HX
CNeKTpanbHoH XapaKTepHCTHKH H TOMUMHEL K MpuMepy, ¥ TeaTpanbHbIX CTEKIAHHBIX QHILT-
poB TonuMHOH 2 MM K03(UIHEHT NponyckaHus T [JIA KpacHoro upera pasei 0,16, ans
xenroro — 0,87, semeHoro — 0,22, cunero — 0,18.

Boo6iiie e, TAK KaK CBeTOMY3bIKaJIkHbIe YCTpOHCTBA ellle He YHH(HUHPOBAHEI H ONLIT B
3TOM OGNACTH elle HeB MK, KOHCTPYKTOPY MOKa NMPHXOOHMTCH OPHEHTHPOBATLCH Ha aHaNoruy-
HEIe 06TIACTH TeXHHKH, B KOTOpBIX nono6Haa HHGopMalMa yxe HMeeTcAd H 3aHKcHpoOBaHa
(xunemartorpad, TeneBuieHHe, HHAMKauMA) . Ho nydme Bcero mis BelGopa ypoBHA SPKOCTH
skpaHa B,  pyKoBOACTBOBaThCA Golee OGUMMH COOGPaOKEHMAMH: TpH HeoGXOIHMOCTH
ponyuuts u3o0paxeHHe ¢ NpopaGoTKOH BceX MONYTOHOB, KOHTPACTHOCTH M300paKeHHA
K pnomxsa GeiTe He MeHee 100. Ecim mpu 31oM nocTopoHHAA 3acBeTKa ()oHa paBHa Bq;,'ro
B, momx¥ma GuITe He MeHbiue 100 Bq,. Ecmu mocraTouHo MpopaGoTKH ITPHXOBOT'O PHCYHKA,
TO BSK =25 Bq, (npepen oA TeneBHACHAA) . Tak 4TO, OPHEHTHPYACH HA OIBIT MHIMKALMH,
TeNeBUAEHHS, HA KOHKpeTHble CBeTOMY3hIKaJIkHble yCTPOHCTBA, CnefyeT MMeTh HeKOTOPBIH
3anac no MolHocTH B BYM wiH npu orpaHHyeHHOH MOILHOCTH NOHMXATh JIOOLIM ciocoGom
YpPOBEHb BHEILHEH 3aCBETKH.

Ecnu Bonpoc 06 a6coMOTHEIX 3HaYeHHSAX APKOCTH He HMeeT OJHO3HaYHOro OTBeTa, TO pas-
JMYHE OTHOCHTENILHBIX 3HAYeHHH CBETOBBIX (M 3MEKTPHYECKMX) MOUMOCTell B pa3NHUHBIX
LBETOBBIX KaHanax cnefyer obA3aTe/TBHO yuMThIBAaTh, YTO O0coGeHHO BaXHOo mnpu pabote c
NIaMIIAMH HAKQIHBAHHA, ¥ KOTOpPBIX (cM. pHC. 12) MOLMHOCTE CHHErO H3NyuYeHHs, HallpHMep,
¢ A =480 HM B 6 pa3 MeHblIIe MOLUHOCTH KpacHoro ¢ A = 680 um. [To3roMy B KaHane CHHerv
cBeTa HeoGXOAHMO HCMONB30BaTh Gonee MOLMHbIe NIaMILI WM 3aCTaBNATh Namisl paGorars
XoTs Gbl ¢ HEOONBLUIMM MEPEKANIOM, YTO BEAET K 3aMETHOMY MOCHHEHHIO CIHEeKTPa H3NyJYeHHA
(HO, yBBI, K TAKOMY K€ 3aMeTHOMY COKPALUEHHIO CpOKa cNyXXOhI J1aMITkI) .

YuuThIBaA 3TH M ApYTHe GaKToOphl 714 OGBMHBIX CTEKAHHEIX TeaTpabHBIX CBeTo(HILT-
POB M NIamIl HAKaJMBaHHA, KpacHble M 3elleHble JIamIlbl Hago Opars MpuGTM3HTENEHO OIHOM
MOLIHOCTH, XeNThie H GeMble — B 2—3 pa3a MeHblile, 4 CHHHE M (pHonerosbie — B 3—4 pasa
Gomsielf. OGEMHO BMECTO CHHHX GepyTcs CBeTJIOCHHMe WIH Tony6ble (MILTPEI, 4TO MO3BO-
nser npHGIM3UTE APKOCTD 3TOr0 KaHasa K 3e/1eHOMY M KpacHoMy.

3apeplias 3Ty rnaBy, NPHBENEM KpaTkue [aHHble CTAHOAPTHON TeaTpaibHol CBeToamma-
PAaTypBhl, NpHrogHo# and ucnonk3oBaHus B BOY,
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HMeeTcA pAL MMH3OBBIX MPOXEKTOPOB, CO3JAIOLMX CBETOBOE MMojle pa3Horo OHaMeTpa:
[1P-025-100, IIP-05-115M, IIP-05-150M, TIIP-1-212M, IIP-3-250M (mapkHpoBKa O3Hauaer:
1P — npoxexTop, 025 — MolMHOCTs namiel, KB, 100 — gMaMeTp CBETOBOT'O OTBEpPCTHHA, MM) .
MHOTHE H3 3THX rrpuﬁopon MOT'yT paﬁora'n. KaK [HAMpPOEKTOPRl B KOMIUTEKTE CO CheMEBIMH
KOHMeHCOPHBIMH o6oAimamu OCK-150 M 11 OCK-200, a Take ¢ ynmoMAHYTBIMH BhIllle CBETO-
apdextabiMH Hacankamu. [Ipexne scero, 310 [IPY-1-212MY — yHuBepcamuibiit), KOTOPBIA
coBMelliaeTcs ¢ npucraskamu [P3-1M, MIM-2, YII-3®. Ero MonudukauMAMH ABIMOTCA
npoxekropbl [TKIT-1-250M (namna OKdil-1000-2), MMpTJI-1 (namna KITX220-1000) . Hana-
JKeH BBIMYCK ClellManbHBIX TeaTPaNbHLIX OMANpoeKTopoB, paGoraloumx co cnadipamu 13 X
X 13 em: IIM-1 (c ranorenHoit nammo# KI'M48-1000), OT-05 (c nammo#t KI'M-220-500).

YacTe MNpPOXKEKTOPOB H3TOTAaBIHBAOT C YCTPOHCTBAMH IMCTAHLUMOHHOrO YTMpPaBIICHHS.
B arom cnyuae MeHsercs MX Mapkuposka: IPIY-1-212M, TPOY-1-150M, TIPIIY-3-250M.
Mono6Hble TPOXEKTOPBI N0 CHIHAMY C My/LTa MOXHO NOBOPAaYHBATEL MO FOPHIOHTATH H Bep-
THKaM (B cnyyae HeoGXOJHMOCTH BMeCTe C YCTPOHCTBOM CMeHB! YeThipeX CBeTOdWILTPOB
KYCC-4).

He cnepyer oxMpaaTh, YTO MCNONL3OBaHHE 3THX MOUMHEIX H NOPOrOCTOALMX MpHOGOpOB
rapaHTHpyeT momydeHHe TpeGyemoro pedysmbrara. Ckopee Ha060pOT, KOHCTPYKTOpP MODKeH
BHECTH CBOK 0O H306GperaTeNbHOCTH, YTOGHI NMpPEeBPaTHTL 3TH IPOEKTOPHl B BEIXOIHOE
onrHyeckoe ycrpodicteo CMH, 3acrasnsas paGoTaTh MX B HeOGBMHBIX KpPaeBhIX pEXHMaX.

KoHcTpykTop mOMKeH TNOMHHTE, YTO NPOCTHIE MO YCTpOHCTBY TpaHCIapaHTHLIE MPOEKTO-
phl, OYEBHOHO, OCTAHYTCA OCHOBHEIM 3JIEMEHTOM CBETOMY3LIKAIBHBIX YCTaHOBOK. JIMampo-
eKLMA BCE XK€ CTPAMIaeT HAaNeToM NMPUMBBIMHOCTH, “'¢oTorpaduima’, “'BeLlecTBEHHOCTH, B TO
BpeMs KaK TeHeBas NPOeKUHS B COYETaHMM C MOABHXHBIMH JIHH3aMH, IPHIMaMH, 3epKaJlaMH
N03BOJIAET NONYYHTE HeoOrluHEle, (haHTacTHYecKHe 06pa3bl, BLUTo Gbl HEMPOCTHTENTBHBIM CHO-
OH3MOM OTKa3bIBaTECH OT OTPOMHBIX BO3MOXHOCTel, 3aK/IIOYEHHBIX B TEHEBOH MpOeKIMH,
OTKPHIBAIOLIMXCA JIHIUEL TepHe/IHBOMY W NBLITIHBOMY yMy. CnedyeT oXuaTk, 4To cefivac, ¢
NOABNEHHEM MOIIHEIX HH3KOBOJNBTHEIX Jlamn cepun TTK-24, nasepos, 1apOBLIX KCEHOHOBAIX
namn ¥ ranoreHHBIX HeTouHnkoB KK u KI'M, 6ynyT paspaGoTaHbl MpoMbIlLNeHHbIe Npu6o-
Pbl TpaHCNapaHTHOMH MPOEKUMH .

Korpa-ro koMno3surop I'ektop BepnHo3 mican, 9T0 My3BIKATEHEIM HHCTPYMEHTOM MOXKHO
cyHTaTe MoGoH 3ByYaumi npenMer, He paspyluaoumitcsa NpH H3gaBaHKWHM 3ByKa. [Ipomomxus
€ro UIYyTKY, MOXHO OTHECTH K CBETOMHCTPYMEHTApPHIO BCE, YTO CBETHT H CBETHTHCA — JMIL
6BI IPH 3TOM CBETOBBIE aNNapaThl He Pa3/leTaMCh Ha YacTH NpPH H3NY4YeHHM CBETOBBIX Mpo-
EKLIHH.

A ecliH Bcepbe3, IKCIEPHMEHTEI cO Beelt aToft Mol ol TexHHKONH HeoGxomMMO MIPOBOOHTE
¢ cobmopmeHHeM oGuIenpHHATHIX NpaBun GesomacHocTH. B eme Gornbluelt Mepe 3ro npemy-
MpeXeHHe OTHOCUTCA K KOHCTPYKTOPAM CAMOMNENMBHBIX YCTAHOBOK [OMAUMEro NoL30Ba-
HHA — OCTOPOXHOCTH 3[1eCh JIONXKHA BEIXOIHTD 32 PAMKH COG/IONEHHA NpPABHN NPHBLIYHLIX
pammomoGuTembokux pabor. CMH ¢ GonbllM BhIENEHHEM Tellla HHOTTIA coGHpaioT B HeGoms-
wux yrnApax, nogobHo TenepH3opaM. CBeTOQHIIBTPHI Xe H SKPaHEI yallle BCETro HeTermio-
cToMkH H ropioyH. UtoGel He NpeBpPAlLliaTE CBETOMY3BLIKALHOE YCTPONACTBO B caMOMENBHY
6om6y 3ame[liieHHOTO NeHCTBHA — 3ANO0XKEHHYI0 B COGCTBEHHOM MOMe, YTOGEI IpenOXpaHHTh
OT BLIrOpaHus cBeTOUIBTPE], KpoMe OGA3ATENMBHBIX KOHBEKUMOHHBIX OTBepCTHi, HeobXo-
[MMO Npefy CMAaTPHBATL NPHHYOMTENBHYIO BEHTHNAWMIO. M BooGlue, mepen Tem, xak 3amyc-
THTh NMpHGop B IKCIUTy&TalMIO, CleAyeT MPOBECTH OCHOBATENBHYIO NMPOBEPKY ero “Ha ro-
provects’.

6. Bnok ynpasneHWA MOWHOCTLIO

Kak yxe oTmeuanock Bhllle, BYM #Bnfercs HeoTheMIeMbIM 3NIEMEHTOM BO
BCeX LEMAX CBETOBOrO MHcTpymeHTapHA (cM. puc. 9). Yto6ul csobomHee ONEpHPOBATh MpH
BbIGope ITOTO 3NEMEHTa, paccMOTPHM, KAKHe CYUIECTBYWT crniocobhl perynHpOBaHHA Moll-
HOCTH.
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MeToas perynHpoBaHHs
B ONTHYECHOM HaHane

CaeToxnananise MexaHn4ecHKe
v T i 1
3 HO Hamenennem HameHeHuem
ACHTPON a WOTOXPOMHBIA Ho3HumeHTa nAoWAaax
ONTHHECHHWH nponyCHEkMA APONyCHAHHA

Puc. 19. MeTo/ab! ynpapieiiis c6CTOBBIM MOTOKOM

McToYHHKAMH CBETA H NEKTPHYSCKHMH MALIMHAMH MOXHO YNIpaBiATh ABYMA criocoGami:
B IMeKTPHYECKOM KaHajle M HemoCpeJCTBEHHO Ha BhIXoZe ycTpoicTBa. OcHoBHBEIE MpHe-
MBI YNpaBieHHs CBETOBLIM MOTOKOM B ONTHYECKOM KaHane yKalaHbl Ha pHC. 19. Ipocreti-
1K “'MexaHrueckHil” cniocob — MepeKphITHe CBETOBOTO JIy¥a KpYIJOH, Mie/leBol M HHOTO
BHoa nuacdparmoit. Hpyroft nomoGHEI mpuem — H3MeHeHHe KO3(HLMeHTa Mpoly CKaHUA
ApKOCTHOro GHIETpa. ITO HIH NMepeMellaeMblii NoNepex nyya ONTHUECKHH  KIMH (2 valle —
IBa [BHKYIIMXCA BCTPEYHO KJIMHA) MM Napa NoNApH3IAaTOpOB, BPALUAIOIUMXCA OIHH OTHOCH-
TENBHO Apyroro. Takue NpHeMbl W3BECTHBI yXe JABHO. A NMOSBHBLIAACA B MOCNeOHEe BPeMA
CBETOK/AMAHHAdA TeXHHKA NO3BOMALT, KaK YKe OTMe4aIOCh Bblllle, HIMEHATL HellocpeAcT BeH-
Ho caM KoxbOHUHEHT MpOMyCKaHHA ApKOCTHoro ¢pumeTpa. B doroxpomHom crocobe atoro
JOCTHTalT BbIGOpOM MaTepHana, peardpylllero Ha onpeneneHHbldt BHO MamyveHud. CyTb
INMEeKTPOHHO-ONITHYECKOTO CMocoba COCTOMT B TOM, YTO Moj HAeHcTBHEM 3neKTpHuecKoli
SHEeprMM MeHATCH HEeKOTOphle CBOWCTBA MaTepHanma GHNBTpa — MMINEKTpHYECKas Mpo-
HHIIaeMOCTh, KO0hPHIMEHT MpenoMIeHHA, cTeleHk aHW3OTPOIMHOCTH U T. M. ONTHUecKas CH-
CTéMa y CBETOBLIX KJIalaHOoB MOCTPOEHAa TAK, YTO 3TH M3MeHeHUs BH3YATHIUPYIOTCH H Mpen-
CTAl0T KaK H3MeHeHHA onTHYeckol MIoTHOCTH GUIbTpa.

Bce arn cnocoGbl pery/MpoBaHus MPUBJIEKAIT TEM, YTO OHH He BIMAIT HA CEKTPATBHYIO
XapaKTEPHCTHKY CBETOBOIO MOTOKA. MexaHudyeckuit c¢moco6 K TOMY Ke HOCTYIeH W MPoOCT.
ITpy HeoGXOOHMOCTH MHCTAHUMOHHOI'O YNPAB/EHHA B yCTPOHCTBAX MeXAHHYECKOro NepeKphl-
THSA CBETOBOTO MOTOKA MOTYT OBITE HCIONBE3OBAHBI PA3HOTO POHA 3MEKTPHYECKHE MAILMHEI
BeChbMa MaJIoH MOLHOCTH, TAK KaK HX QYHKUHMH — NepeMelliaTh PbMaXKH IHadparmsl, NoBo-
pAYHBATBL Ha MYTH JyYa JIHCTKH (QOMETH, BPAllATh NOMAPH3IATOPBI H T. . — He TpebywT GoMb-
umx ycumult. [IpaBaa, y 3THX MeXaHMYeCKHX YCTPOMCTB ¢CTh HEOCTaTOK — HHEepUHOHHOCTD.
Ho TeM He MeHee OHH ye HallUIM NpMMeHeHHe B pa3muHbIXx CMH.

Pacemotpum Tenepk peryiypoBaHMe MOLMOCTH B 3MeKTpHYecKoM Kaitane (pue. 20).

Mpocreftumi cnocob — UCMOME30BaHUe TpaHchOPMATOPHBIX PETYNATOPOB HaNpAMeHHA —
oGecrieynBaeT ynpas/ieHHe MOLHOCTH [0 HECKOIBKHX KHIIOBATT (B OCHOBHOM BpYUHYIO).
OneKTpHYeCcKHe YCHITHTENH NMO3BONAT YNPAB/ATL 3HAUHTEMBHON MOLUHOCTBIO B Ll Harpys-
KH C [IOMOLLBIO 04eHb ¢1a0kIX CHIHANoB. Cpeau Moy nNpOBOIHHKOBLIX YCHIIMTENeH TPAHIHCTO-
phbl obecneduBaloT peryMpOBaHHe MolHocTH o 2,5 kBT, THpucTopk mo 100 kBT, Bepxuas
peansHas rpaHHua 3MeKTpOHHLIX YCHITMTeNe Ha BAKYYMHBIX MIAaMNax WKHPOKOro NpuMeHeHHA
100 Bt, tupatpona npumepHo 10 KBT, MarHuTHLIC YCHIHMTRTH ~ CpaBHMMBI M0 MOLHOCTH C
TUPUCTOPaMIL,
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Pervanposauue
MOWHOCTH B
3NBHTPHUECHOM HaHane

Perynaropel BnenTpuyecKue
HaNpPAMEHMA YOHARTENH
1 T I |
Y ¥ \ Y Y \
B Tpancdop - ™ Ha anexrpon- Ha moxnmix Monynoo-
@ANCTHBHBIE MATODHBE Ariarye HeX namnax npubopax BOAHHKOBLE

Puc. 20. Crmocofbl perynHpoBaHHA MOIUHOCTH B 3NeKTpHYECKOM KaHane

Cnioco6b! ynpaBfeHHA ANMeKTpHYecKOoH MOLUHOCTHO MOMXHO pasfelHTh Ha JBa OCHOBHBIX
BHI2. AMIUIMTYJHOE PETVIMPOBAHHE — 3TO H3MeHeHHe aMILTHTY/Ib! HANPSKEHHE HIH TOKA B
Harpy3ke. Ero peamiyvioT NMOCpPelCTBOM IepeMEHHLIX Pe3HCTOPOB, PETYMMPOBOYHALIX TPaHC-
¢opMaTOpOB, MarHHTHEIX, JIEKTPOHHLIX (B TOM YKC/E M MOTY NP OBOMHHKOBLIX) YCHIHTeNeH,
HmnympcHoe peryTMpoBaHHe OCHOBANO Ha NMEepHOOHYECKOM NpephbIBaHWKW TOKA, NpOTeKaloLie-
ro uepe3 Harpy3ky. IIpH ynpaBneHMM MCTOYHMKOM CBeTa MDH 4acTOTe [penbiBaHus Gonee
50 T'u #3-33 HHEPUMOHHOCTH 3peHHA H CAMOr0 HCTOYHHKA MyNBbCAUHK APKOCTE CTAHOBATCH
He3aMeTHbIMH. H3MeHAs COOTHOLUeHHe MKy BpeMeHeM INPOTEKaHHA i* OTCVICTBHA TOKa
WM, HHAaYe roBOpsi, MeHAA CKBAXHOCTL HMMYJIECOB, MOXHO MeHATh CDEMHIOK MOLIHOCTh, &
CNEeNOBATENbHO, M APKOCTh HCTOYHHKA CBET2 WIM CKOPOCTh 3/leKTponsHratent. UMnynscHoe
perynxposa.!me peayM3yioT ¢ TMOMO LI THPATPOHOB, THPHCTOPOL, 37IEKTPOHHBD: JIAMII, TPE.H-
3MCTOPOB M MATHHTHBIX Y CHITHTeNed, paboTAIOIIMX B KIIOYEBOM pexume.

3toTt BHI yxrpannem NO3BONAET MOJNHOCTBIO HCNOIB30BAThL JHCpreTHYeCKHe BO3MOX-
HOCTH 3MeKTPOHHLIX NPHOGOPOB 33 CYeT CHIDKEHWA PACCeHBAEMOM H2 HHX MOILHOCTH, OHHAKO
no cxeme BYM mnomyuaercs croxdee, YeM [pH aMILTMTYOHOM pery munosaHuy. Kpome ToOro,
npi GOMBIIOM TOKE M3-33 KPYThIX (D)POHTOB H CHANOB HMIY/LCOB 3T+ DECY/ATODH! CO3NAKT
3HAYHTeNbHbIE CeTeBble H PATHOMOMEXH, WA GopBObI ¢ KOTOPBIMH HEOOXONHMBI! TILATEIBHAA
3KPaHHPOBKA BCEro YCTPOACTRA H NMpHMeHEHWe 3arpalMTe/HBIX (MILTPOB Ha BXOJE H BbI-
xoze BYM.

[Tocie aroro kparkoro 063opa clelyeT yKalaTh Ha OCCOEHHOCTH YNPABNeHHs pa3/THUHbI-
MM HCTOUHHKAMHK CBETa M AeKTPHYECKMMH MallHHaM:,

In% namil HaKaMBaHWA OOHHAKOBO NPHTONHBI H AMIUTMTYIHbLIF M WMIIYTLCHBIN METOMNBI
YUpap:eHUA MOIMHOCTBI0. H3-32 BOHHKHOBEHHA GPOCKOB TOKa NpH BKIIKYEHHW ITHX JIaMIl
BYM B TeucHHe HEKOTOPOro BpeMeHH HOIDKeH BHUIEPXHBATh TOK, 3HaYMTEBHO NMPeRbILan-
umft HoMuHambHBIE. 3T0 ocobeHHo HeOOXOMMMO YYHTBIBATE B cnyuae MpHMeHEHHA NpHGopon
¢ MA70i Neperpy3ouHol cnocobHOCTEY (TPaH3HCTOPOB, THPHCTOPOE). JTC XKe ABNCHHE cy-
WecTE 2 THO VCIONHAET pacyeT MMIIVIIBCHEIX pEryNATOPOR. JlpH yMeHBIUSHHMH IUTHTEIILHOCTH
FMITY T5C08 CpefHee 3HaYeHHe MOLUHOCTH, MOIBOMMMO X Jlanlile, HEBENHKO, CMeNOBaTeH O,
HHTb padoTaer NIpH MOHIDKEHH Ot TEeMIIPAType H COMPOTHBIIeHHe ee nanaeT. Tak Kak NpH 3roM
aMIUMTVIHOE 3HAYEHHE HANPSXKeHW: B HMIYJbCe COXpaHsercs, aMIUMTVIHOE 3HaYeHHe
TOKa 32MeTHO BO3pacTaeT (B Z-3 pasa) mo cpasHeHuio ¢ HoMyHamsHBIM. [penynpexneHmio
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ITHX HelpHATHBIX ABNEHHRA cnocoﬁcmye'r NOMITHTBEIBAHHE NTaMIl NOpOrOBLIM HallpAXeHHeM
Uhop = 10 — 15 % Uyopy, KOTHA HHTE HAKAZA YXe Harpera, HO ellle He cBeTHTCA: R ~ (2 —
—~3) R, [28].

lina uameHeHud APKOCTH /HOMHHEeCUEHTHOH JIAMIIbI TaKXe MCIONMB3YIOT 00a mMeTosa pery-
MpoBaHHA. Perymupymolliee 3BEHO BKITIOHAET B CeTh NMOCNENOBaTeNbHO ¢ namnoft u Garlact-
Hoit HarpyakoH. Ha IoCTOSHHOM TOKe NocCne 3KHTaHHA JTaMIIbl ee APKOCTb MOXHO HIMEHATE
OOBMHBIM PEOCTaTOM OT MaKCHMATBHOH [0 OMpe/leNeHHOTo HMKHETO MpedeNna, 33 KOTOphIM
2e I'CpeHHe CTaHOBMTCH HeyCTOoMYMBBIM. B kadecTBe GannacTHoro 3BeHa HMCMONB3YIOT pe-
2uctop. [IpH NogKIMOYEHHH K MCTOUHHMKY MepeMeHHOTO TOKA B JIaMIle B KDKIOM MOy epHofie
TPOHCXOOMT odepe[HOe BO3HMKHOBeHHMe pa3psnma. B srom ciyuae GannacTHo#t Harpy3koi
CTIYXKHT Jpoccent (MpH 3aMeHe JIpOCCENd PEe3HCTOPOM OTa¥a YMeHBILUAeTcs TMOYTH BIBOE,
H OnA BOCCTAHOBJIEHHA APKOCTH HEOGXD,ILHMO YBEIHUYHBATE HaﬂpH)KeHHE) .

Y KCCHOHOBBIX NaMIN M NMPH aMIUTHTYJHOM, H TIPH HMIIYJIbCHOM YNpPaBlieHHH MIHOBeHHOe
3HayeHWe TOKA He [OJDKHO OMyCKAaThCAd HIDKe oOlpeleNeHHOro 3HayeHWA — TOKa TallleHHsd.
[losroMy YMeEHBLIATh CBeTOBOR NOTOK [0 HyJA NPHXOOMTCA MOCPENCTBOM NHadparMel.

Y UMOyJIBCHBIX JIaMM, paGoTaAIOLMX B CTPOGOCKONMHMYECKOM peXHMe, MOXHO YIpaBiATh
cpefHel MOILHOCTBIO H3J/IyYeHHsA yBelHYeHHeM YacTOTh! creloBaHMA Bembimek. Ho cnenmyer
HMETh B BHIY, YTO MpeBbIllieHHe HEKOTOpOR NpeaesbHoNi YacToThl CONPAXKEHO ¢ YMeHbLIEHHEM
SHEpTHH KaXIOH BCTBILIKH, 2 flafiee — ¢ NOABNICHHEM CAMOTIPOH3BONTBHAIX BCILILIEK.

YrpasneHHe HHTEHCHBHOCTBIO J1a3€pa OCYILUECTBIIACTCH C IOMOLBIO CEIMATBLHBIX Ge3bHep-
LIHOHHBIX C])DTOBJ'IEKFPOHHLD( MOOYJIATOPOB, MO3BOAIOLIMX H3IMEHATE HHTEHCHBHOCTBL JIyua
cornacHo /mo6o# yacToTe YNpapIAKOLIErc CHTHANA.

O6patumcst Teneps K OCOGEHHOCTAM YNpABNeHHA HCIOMHHTE/BHEIMH MeXaHH3IMAaMH.

Jns coneHOHWAOB H3MeHeHHe HampaBlleHHA ToKa B 0oOMOTKe He BNMAET Ha XapaKTep
pabotbl. Crioco6 perynupoBaHHs MOIIHOCTH MoOXeT GhITE MoGbIM. B 3aBHCHMOCTH OT KOH-
CTPYKUMH XapaKTepHCTHKA COJIEHOHA MOXKeT GhITh MHeHHOH MM HenHHelHOH.

YacroToft BpallleHHA pOTOp2 INeKTPOOBHraTened MOCTOAHHOIO TOKA YMpPAaBIAIOT peryH-
poBaHHEM MOLUHOCTH MHGO B lem poropa, G0 B IelMH OGMOTKH IJIaBHEIX MOIOCOB MpH
MOCTOAHHOM HaNpsKeHHH Ha porope. [IpHueM AL pOTOPHOT'O yIpaBiieHHs NOOXOMAT W ami-
THTYOHBIA W MMNYNBCHEIA crnoco6bl perynmMpoBaHuia. HMnynbcHoe perynHMpoBaHHe B COYeTa-
HHM C MeXaHWYeCKHM HIIM 3ICKTpPHYECKHM TOpMOXXeHHeM obecnedHBaeT BRICOKYIO CTaGHITL-
HOCTb ¥ TOYHOCTB paboThl.

JIng acHHXpOHHEIX IBHTaTenel NMPUMEHMIOT aMIUMTYOHbIR M (hasoBbii criocoGrl yrpase-
HHA 4acTOTOR BpallleHHs poTtopa. IIpH aMIUTHTYZHOM YNIpABJIEHHH YacTOTA 3aBHCHT OT Hamps-
JKeHHA Ha o6MoTKe BO36YXIeHHA, NpH (aszoBoM — oT casura ¢a3 ToOkoB B 06MOTKax BO3-
GyxaeHus u ynpapneHus, Cosur ¢a3 obecneunsaer dasoperynsarop. 3Tor cnocob No cpasHe-
HHIO C aMIUTHTYIHEIM o6ecriednBaer GOMBIUYIO JTHHEAHOCTE peryIMpOBOYHON XapaKTepHCTHKH
MpH MOCTOAHHOM JKECTKOCTH MeXaHH4eCKOH XapaKTepHCTHKH.

PaccMoTpHM ocHoBHBIe BHOB! BYM, orpaHuinBas 0630p MoNnyNpOBOMHHKOBLIMH Y3NIaMH
(mpyTHe mpHMeHsloT cefivac B CMHU pmoBombHo penko; moapoGHee O HMX MOXHO Y3HATH
B NpensIyLMX W3mamuax [24, 25]).

Cpenu TpaH3ucropHbix BYM HauGomeluee pacnpoctpaHeHne B mpakTake CMH monyummu
GNoKH, paboTaloUMe B HMITYILCHOM pexcdiMe. B HUX yTpaB/sioUmMH CHTHAN ¢ BRIXOJA IeTeK-
TOpa npeo6palyerca LMpOTHO-HMIYMECHWIM MonynaTopoM (ITHM) B HMNymmch! ¢ nepemeH-
HOH DJHTENBHOCTBIO, COOTBETCTBYWILeH ynpasisioulemMy HanpskeHmo. CcopMHpOBaHHbIe
HMIYJIbChI NTOCTIe YCHIIEHHA MOLUHOCTH IOCTYNA0T K MCTOYHHKAM cBeTa. Ecim wacrora cnemo-
BaHUA HMITYIBCOB HAXOOHTCA B mpedenax 50-400 I'u u $pOHTH HMIYILCOB KPYThIe, pacceH-
BaemMasd Ha TPaHIUCTOPAX MOLHOCTH OMpeENendercs, B OCHOBHOM, COMPOTHBIIEHHEM TpaH-
3UCTOPOB B PEXHM € HaCHILIEHHA.

Tlrpucrap — 3T0 NONMYNMPOBOOHHKOBLIA aHANMOr THPAaTPOHA, NMPHMeHAeMbIH U1 HMIY/BC-
HOTO YNpaBlIeHHsS MOLIHOCTBIO B UeNAX nepeMeHHOro ToKa. THpHCTop BHIGMpPAOT 1O cpedHe-
MY 3HaYeHHI0 TOKa B Harpy3kKe M 3HauyeHwAm npAmoro H obparHoro HanpsxeHu#t. [Ipeperns-
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Hble 3HaUeHHS TOKAa M HaNpAXeHHH THPUCTOPA CHITBHO 3aBUCAT OT HPPHeKTHBHOCTH OTBOJA
Tenna oT ero KPUCTAIUIA, [103TOMY BaXHO 0GecNeyHTh ero HaeHOoe OXIKIeHHe.

THpHCTOPOM, KAaK H THPaTPOHOM, YTABIAIOT, HIMEHAS BpeMs ToHayM HanpMKeHHA Ha
yNpaBiAOIMA  371eKTPOIl OTHOCHTENILHO Hayana MojIylepHoa IMTAILIEro HANpaXXeHs.
ITocie OTKpLIBAHUA THPHCTOpA LENs YIPABIIEHHSA YiKe He BIMAET Ha erc COCTOSHHeE, IOITOMY
B KayecTBe YIPABJIAIOLIEIO MOXHO IPHMEHATE MyJLCHpYIOLee HITH HMMITYIIbCHOe Hanpsxe-
HHe. OGBMHO MCHONB3YIOT OIMH H3 YeThIpeX OCHOBHLIX cNOcOGOB yNpaBlieHHS THPHCTOPAaMM:
aMIUTHTY OHEIH, ¢a3osbli, da3o-uMIyLCHBIA H TaK HA3BIBaeMBbIil BepTHKAIBLHEL

YnotGree ucnonbszosaTh B BYM CHMMETPHYHBIE THPHCIOPbl — CHMMCTOPbI, KOTOpble
MO3BOIMAIOT IIPONYCKATL M G1I0KHPOBATh TOK oGO NONAPHOCTH IIPH OIHOM H TOM JKe YIIpaB-
nALEeM HanpsKeHuH. CHMHCTOp ABJISieTCS COBMeIeHHEM B OITHOM KOpTyce BYX BCTpeuHo-
NapanenbHO BKINOYEHHBIX THPHCTOPOB. CXeMbl BKINOYEHHA CHMHCTOPOB He OTIIMYAIOTCH OT
THPUCTOPHBIX, HO 3fieck TpeGyercs GNBIUMH TOK B LeMM YIPaBIAILLEro 3NeKTpoja.

B Hacrosulee BpemsA B CBA3M C NMOSABNEHHEM HOBBIX MONYNPOBOOHHKOBBIX NpPHOOPOB,
MOABHIIACE BO3MOXHOCTBL YIPOCTHTR CXEMB! YNpaBlleHWs! TWpHMcTopamH. B kavecTBe ympas-
NAIOLLETO JJIeMeHTa LIMpOKOe pacnpocTpaHeHke MOJNYy4YHN OTHONEepeXOOHBIH TPaH3HCTOp WIH,
KaK ero elle Ha3bIBalOT, ABYX06230BLIA OHOMA — cBOeoGpasHBIl aHAMOr TUPATPOHA TIELIErO
paspana. Cxema BYM ¢ ero ucrnone3aoBaHxem NpHBefieHa Ha puc. 21.

PaspaGoranneit 8 CKB “TIpomere#t”, sror BYM ponroe BpeMs HCNOMb3OBAICA B Pa3jiHy-
HBIX YCTaHOBKAX KAK OCHOBHOHM MOIYTILHBIA 3NeMeHT yNpaBlleHMA APKOCTBIO. YMpaBsollee
HanpsDKeHHe MoXeT GBITh JBYX THIOB: IepeMEHHBIM M NOCTOAHHBIM. B mepBoM ciyuae ero
nofaloT yepe3s cornacyrmoumyo uems CIRI u nwon VDI na 6asy yCHIMTENBHOTO TPAaH3IHCTO-
pa ¥TI. Bo BTOpOM cryyae — Ha 3anemeHThl RIR5 pesucTHBHOro MocTa R2 — RS5, B nuaro-
HaTh KOTOpOro M BrmodeH avon VDI, HameHsIOT ypoBeHb HaNpsAXKeHMA CMELUEeHUA B [e/THTe-
ne R4R5 nepemeHHbIM pesucTopom R0, NMpHOTKpPHIB HIM, HA06OpPOT, 3aKPBIB TPAHIHCTOP
VTI. B 3aBHCHMOCTH OT 3TOr0 W3MeHsieTcs Bpems 3apsfa KoHaeHcaropa C4 Do ypoBHA OT-
KphIBaHUA O/IHONepeXofHoro TpaHaucropa VT3. B aror mMoMeHT KoHpeHcarop C4 pasps-
3aeTcA Yepe3 ITOT TpaH3HCTOp M o6MoTKy I uMmymbcHoro rpaHcgopmaropa T1. ®opmu-
pyembilt B 06MOTKe J MMIYNbC OTKPBIBAET TpHHUCTOp V'SI, NMOCNENOBATEBHO C KOTOPBIM
sxymoyeHa namna ELJ. Bo3MoXeH H KOMOMHMpOBaHHBIH crnoco6 ynpaBneHHA: NMOCTOAHHBIM
HanpsixeHHeM ¢ pe3ucTopa R0 3afaioT HCXOMHBIH MOCTOSHHLIA YPOBEHb CBEUEHHS HHTH Ha-
Kana namiel £L1, a H3MEHAOIMMCA N0 aMIUTHTY I¢ NMepeMeHHbIM HalpsiKeH HeM MOJEMpyIoT
apkocTh namibl [lepementbie pe3ncTOpsl RI0 — Rj BHHOCAT Ha TIEPE[HION MaHeNs MyIETa
ynpapnedus BYM ¥ MMM yNpaBnsioT yxke AMCTaHIMOHHO APKOCTHIO TamMn BOY.

VY3en ynpaBieHuss CHHXPOHM3HDYET ¢ YacTOTOH CeTH TepeMeHHOro TOKa MOCPEACTBOM
crynenn Ha TpaH3uctope VT4, paGotalomei B kmoueBoM pexume. Ha Gasy Tpan3ucropa ro-
HAIT MyTbCHpYOlUee HampsxeHue ¢ 6noxa muraHus BII, a ¢ konnekTopa cHUMaloT MpAMo-
yroNmbHbIe WMIYIBChl, KOTOpBle Nocie AH(QepeHIMPOBaHHA MAYT Ha 6aly CHHXPOHHM3H-
pymouiero TpaHsuctopa VT2, B MOMEHT NMPHXONA CHHXPOHMINYIbea — B Hauane KaKIAOro no-
JIYNepHONa — TPAH3UCTOP OTKPHIBAeTCs, paspshkaeT KoHAeHcaTop C4 M BO3BpallaeT BeCh
y3en ynpaplieHH:! TPHHHCTOPOM B HCXOIHOE COCTOSHHE.

Yucno perynaropoB Ry paBHO UHCIY KaHaNoOB ympaBiieHuA. [lepeMeHHBIM pPe3HCTOPOM
R1] ycraHapmMBaloT HayansHY! NOPOroBYI APKOCTL BO BCeX KaHasnax ofHoBpeMeHHO. TpH-
HucTop V'SI M namna nopkiodeHs! K BHIXOMY BRINPAMHTENBHOro Mocta VD2 — VD35, Ecmu
MX BKTOYMTE Ge3 MocTa, cllefyeT BHIGMpaTh Nnamnbl HaKaNMBaHWA Ha HanpsokeHue 127 um
110 B. Jlyulle Bcero B y3ie HCMo/Ib30BaTh cHMucTop. Cxema BYM ocraercs npH 31oM Ge3 H3-
MeHeHHH.

Heo6X0IMMO TNIOMHHTL, YTO THPHCTOPHI O6NafaloT YyBCTBHTEIBHOCTEIO K TOKOBBIM Nepe-
rpyskaM. EciM TpexkpaTHoe MoOBBILICHHE HOMHHANGHOTO 3HaYeHHWS TOKa HAPY3KH OHH MO-
TYT BLIIEPKMBATh B TedeHHe LeNOft CEKYHMBI, TO NMPH KOPOTKOM 3aMLIKaHHMH HapacTaHue

! 3tk cnocobel Nogpo6ro OMMcaHbl B cTaThe KpbotoBa B. MeTOOb! YNPABIEHMA THPHCTO-
pamu. — B ku.: B noMowms paguonoGurenmo, Bein. 43, M.: JIOCAA®, 1973, c. 4454,
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Puc. 21. CxeMa yana ynpaBneHus THPHMCTOPOM H2 OIHOMEPEXOIHOM TpaH-
IUCTOpE

TOK2 32 [ONNEepPHONAa (COThle [OMK CeKyHIbl) [PHBOOMT K MpoGoro THpucropa. OObMHEre
NIapKHe TIpeflOXPaHHTeNH He yCTeBaloT cpaboTaTh 3 CTOM: KOPOTKHH MPOMeXyTOK Bpemekit.
3anMIIAIOT THPHCTOPEI OT KOPOTKOrO 3aMbIKAaHHA [yTeM aBTOMATHYECKOIO HMX 3aKpBIB2HKA
¢ MOMOLGBI pee MAKCHMANBHOTO ToKa (TOKOBBIN TpaHcdopmMaTop Ha Beixome EYM nt. 1)
HIH GBICTPOIeHCTBYIOWMMH [UTABKHMH TP e[0XPAHUTENIAMH.

CyuwecrseHHo 00neryuTs pabory wanm CMH morker MCTONB3OBaHKe I'OTOBBIX CepMiTHBIN
THPHCTODHBIX CBETOBBIX DETYNATOpoB GhITOBOro Ha3HaYyeHHHA (Hampumep, “'Cserou-3007,
¢ sbixomHo# moumocTeo 300 BT). IIns MOLMBIX CBeTOMY3BIKANBHEIN YCTAHOBOK KOTIIK-
THBHOTO TONB30BaHHA MOTYT ObITh mMpHMeHeHb! NMPOMBILUTEHHBIE THpUCTOpHble BYM cepri
PT, npemHasHayeHHBie [UIA PErYIHMPOBaHHWA HCTOMHHKOB CBET3 B TeaTpe [16, 41, 45}. Mpu
OCHALLEHUH CTELHANEHBIM YCTPOHCTBOM 3aLMTE! OT [YCKOBBIX HMIYIBLCOB 10KA, BO3HHKAK-
LUX MpY BKITOYEHHH NaMIl HAKANMHRAHHA, B KavecTee bYM mMoXHO nenonms3oBats ¥ perynaTo-
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pb! cepuit PHTO, npenHa3sHaueHHHble 11 yNPaBlieHHs 3MeKTponpHsonom. Kparkue xapaxre-
PHMCTHKH BCEX 3THX peryJsaTopoB NpuBeeHsl B TabMN. 1.

Tabnuua 1

Perynartop Ucerws B Umrp. B Iyarps A Pgrix» KBT Uynp, B
PT-3-220 260 220 13,5 3 0-6.3
PT-5-220 260 220 22,5 5 0-6,5
PT-10-220 260 220 45 10 0-6,5
PHM-3 220 214 14 3 0-35
PHT-5 220 214 23,3 ) 0-5
PHTO-190-63 220 190 63 12 0-6,5
PHTO-330-63 380 330 63 21 0-6,5
PHTO-190-250 220 190 250 48 0-6,5
PHTO-330-250 380 330 250 83 0-6,5

IMIpuMeu aH ue. Perynatopsl cepun PT KOMMIEKTYIOT NOBLILAK UMM TPaHchOpMaTOpoOM.
Cefuac HaYaT BBIMYCK MX Yy4lleHHOro papuaita — PT0O-3 u PTO-5.

Hcnoms3oBanue TpexdasHbix THpHCTOpHLIX BYM, Hanpumep PHTT-330-250, PHTT-330-600
U T. 0., NO3BOJIAET YNPABIATE ellle Golbliuelt CBeTOBOH MOIHOCTBIO (B ¥ CTaHOBKAX CBETOBOH
apXUTEKTYPHI, B clieKTak/ax "3Byk H Ceer”).

CyllecTBYIOT ClelMalbHble MHOTOKaHAMBHbIe TEaTpalbHbIE PeryNIATOphl OCBELIEHHS (KakK
Wi MOMHHECLEHTHbIN, TAK M UL NIaMI HAKAIMBaHHUA), cofepiKallMe B KOMIUIEKTe QHCTaH-
LMOHHBIE NY/LThI YIIPaBIIeHHA ¢ PYYHBLIMH PeryIATOPaMH HITH BXOLAMH IS BHELLHeEro eKT-
PHYECKOTO CHIHaNA.

TupucTopHble ycTaHoBKM cepuu “Crapr” Beinyckator Ha 60, 120 u 200 perynupyemsix
ueneif, MOLLHOCTh HarpY3KH B LMK KaXIOTO M3 KaHAJOB MOXeT GbITh paBHo# 5 u 10 kBT
B 3aBMCMMOCTH OT THINA cunosoro perymaropa (PT-5-220 wm PT-10-220). Bo3MoxeH Ipeg-
BapuTeNbHbIH HaGOp YeTHIpEX CBETOBBIX MPOrpaMM C NMOCNeNOBaTeTEHBIM BOCTIPOH3BEACHHEM.
BhIMycKaeT NpOMBIUUIEHHOCTE H 3KCIEPHMEHTAIbHBIE MHOTONPOTPaMMHbIe peryJATOpEI
»Cer'”. YHMQUUUPOBAHHBIY THPHCTOPHBI# perynsaTop ApkocTH ''ChexTp’ npemHasHaveH
i paBoTel ¢ TpYNMaMH JEOMHHeCUEHTHBIX Jlamn obuied moumocrsio 10, 20, 30 1 50 kBT
Bo3MOXHO TakKe yNpaBlieHHe M Namnamu HakaMeaHuA. Perynatop “CnekTp’ KOMIUIEKTY-
JOT TpeMs IMCTaHIMOHHBIMH IMyJTAMH YIpaBlieHHA. MarioraGapHTHEle THPHCTOpPHBIE peryns-
Topbl "CHyTHHK-12" 1 "CnyTHUK-24"" UMEIOT COOTBETCTBEHHO 12 ¥ 24 perymupyemsix LeTH
MolHocTH 3 kBT Kaxkpas.

lMocnenHue pa3paboTKH TeaTpaNbHBIX CBETOPEryNATOPOB, NMPHIOHBLIX OJA HCIONB30BA-
Hug B CMH, — opHonporpammusie PO1-6, PO1-12, PO1-24 u gpyxnporpammuste PO2-30B,
PO2-60b cooTsercTBeHHO Ha 6, 12, 24, 30 1 60 KaHANIOB yNpaBmeHus. ¥ BCceX JTHX peryid-
TOpPOB MOLLHOCTE OZHOrO KaHasa yIpaBieHua 3 kBr.

7. MynbTbl ynpasneHna 1 3aNOMUHAOLWKWE YCTPONCTBa

[TymeTh! ynpapnenns 3 CMU MHOIZIA BBINOMHAT B BHIe 0GBMHOM HOPTeNMMaHHOf
KJIABHATYPBI, YUUTBIBAA NPUBLMHOCTE MX LA MY 3bIKaHTa-UCMoMHKTeNs (o1s. 22). Ho B 31oM
Cllyyae KOHCTPYKTOPBI BBIHYXIEHEI BBOOHTE JOHOJTHUTEILHEIe pery niTophbl, BBIIOTTHAEMbIC
B BHIIE HOMHBIX H KOJICHHBIX nepaneft, C nomoGHOH cHTYaimelt cTOTKHYIMCh H KOHCTPYKTO-
pBI IEKTPOMY3BIKATBHBIX MHCTPYMEHTOB. H TIIOITOMY HaM HeoOXOAHMO MAaKCEMAJIBHO
YUHTBIBATB OMBIT co3maHHs nymsTor IMHU [36].



Ho crneuuduueckne cBOACTBa CBETOBOTO MAaTEPHana HKTYIOT HEOGXOOHMOCTE KOHCTPYH-
posaiua ans CMH ocobbix NymsToB, NO3BONMOLIX AOGHTECA HauGonee rHEGKOro ympasie-
HHS AP KOCTBIO, L[BETHOCTRIO, HACBIILIEHHOCTHIO, BEIGOpOM (JOPM K IBH)XeHHEM HX MO 3KpaHy.
Bor Kak, HampHMep, pellieH MyNBT CBETOperynATopa “"XpoMOH", HCMOME3YeMOro A CIeK-
Takne#t “'3syk u Ceer”. Ha naHemu mynsTa nomellleH uBeToBo#t rpadHK B BHIE KPHBOJHHEN-
HOTO TpeyroibHHKA, N0 KOTOPOMY ONEpaTop MepeMeliaeT PYYKy YNpaBiieHus. DTa pyuka
cafi3aHa ¢ TpeMA LEeNAMH PeryiMpoBaHMA HCTOMHHKOB TpeX OCHOBHLIX mBeros. [Ipu mono-
JeHHH DYYKH B LeHTpe TPeyTONBHMKA paboTaloT MCTOYHMKHM BCeX TpeX LBETOB, B CYMMe
naoume Genslf cper. [IpH nepeMellieHMH PYYKH K BepLIMHAM TpeyTONLHMKA YBeNMHYHBaeTCH
[OMA COOTBETCTBYIOLIETo 1BET3, 2 OCTANbHBIC NMPOMOPLUMOHATEHO M IDIaBHO racHyT. Kaxmoit
TOYKe TpeYTONBHHKA, TakhM 06Gpa3oM, COOTBETCTBYET CBOS LBETHOCTh CBETOBOTO IOTOKA.
OcTpoyMHOe pa3sBHTHE 3TOT NPHHLHAN Tonyuun y uaobperarena I'. JI. Kypmomosa, KoTopsii
yMpaBIAeT PeTyATOPAMH NOCPENCTBOM HHTeH, KaK B Tearpe MapHOHETOK. .

B ofbmHbIX TeaTpalbHBIX PETYIATOpPaX CBeTa BLHIGHPAIOT KaHAT M H3MEHAIT APKOCThL
MNOABHMMHLIM pPLYATOM, CBA33HHBIM ¢ GeCKOHTAKTHEIM HHOYKTHBHLIM [JaTYHKOM HIH Tiepe-
MeHHBIM Pe3HCTOPOM YTpPaBIIeHHA, 3aJal0LMM YPOBeHb CHIHana Ha Bxoakl BYM. Kpome To-
ro, perymiTophl cHaGXawT MporpaMMaTopaMH, NO3BOJIAIOIMMH NPeIBaPHTENBHO YCTAHOBHTE
NOpANOK IeHCTBHA Bcex UeNefl peryIMpoBaHMA B Kaxaol nocnemywoiueft cuexHe. Ho Ha ux
npuMeHerdne B pexxuMe CMH pacCUHTHIBATE He CTOMT, TAK KaK OHM Y[NOOHE! JIMLUEL IIPH CTaTH-
yecKkoM ocBellleHHH cueHkl. B CMH, xak ysuoHM panee, yaoGHee HCNomk30BaTh HHOR criocob
NPOrPAMMHPOBAHHA C ONEpPaTHBHOH KoMMyTalMe# CBETONMPOEKTOPOB HA BBIXOIE KaXIOro
kaHana BYM.

Mym1er CMH no cNoXHOCTH H JlaXe NO BHelHeMY BHAY HaNOMHHAlOT HHOTNA OpTraHHble
KoHcom (puc. 23). Ecnu mymeT coBmeltte ¢ BOY, oH moxer npencrasnats cofoft oGurHbIe
MexaHHuecKHe pBMMATH, CTanmkHble TPOCHI, rHGKHe Nepemayd W T. ., CBA3BIBAIOLMEe OPTaHL
ynpaBneHus Nymbra ¢ guadparmamu, ceerodumerpamu, Tpadaperamn B BOY. [omoGHmif
NPHHLMI KCMONB3OBAN B CBETOMHCTpYMeHTe "KnaBHMOKC” aMepHMKaHCKHH KOHCTPYKTOp
T. Yundpen (puc. 24) [23].

TMoxa cpeny Bcex nomo6HeIX CMH, ecrmu He cuMTaTh TeX, YTO MCNOMBIYIOT CTaHIapTHble
TeaTpayHbie CBETOPErYIATOPEI, He CYIIeCTBYeT YHMHKAUMH MymsToB. Kak OpHIMHATBHBIH
H ynoGHeIR B paGoTe MyJLT CledyeT OTMETHTh KOHCTPYKLMIO XapbKOBCKOIO 3a/a CBETOMY-
3bIKkH (mpoekT I0. A. TlpaBmoxka).

“ Puc. 22. CMH "Mysnckon” H. lleddepa (1961 r.)



Puc. 23. IyasT cBeToMHCTpyMeHTa ['OCYHAapCTBEHHOTO UEHTPAIBHOTO KHHO-
KOHLEPTHOr'o 3a1a

TNpumep pewerusa nymsta CMH ¢ pacTpoBhIME H306paXKeHHeM MpHBefeH Ha pHc. 25. Kna-
BHILAMM BBIGHPAIOT 30HY 3aCBETKH 3KpaHa TeM HIJIH MHBIM LBETOM, & APKOCTHIO YNpPAaBJOT
MOCpecCTBOM HOXHEIX MeaaneH.

CyluecTBYIOT GecKOHTAKTHBIE MYARTHI ¢ (POTONATYMKAMH, yMpaBnsiemble cBeToM. Hx
yno6Ho NMpUMeHATh B OCHOBHOM B pacTpoBbix CMH, xorma mymeT Takdke NpencTaBiideT co-
Goft pactpoBoe moe AaTyMKOB. JleficrBie (hOTOAATYHKOB MOXMHO HACTPOHTE Ha OTKPLIBaHHE
WITH 3aKphIBaHHe doToKImOYeH pH NMonanaHWH Ha HHX cBeTa. [lepexphiBas ceer, napaoumit Ha
NyasT, pyKo#, WTOpKaMH, (GHTYpHBIMH TpadapeTaMH HWITH KMHOTUIEHKOH, MOMyYaoT IBHXe-
HHME COOTBETCTBYIOILMX CBETNBIX HIIH TeMHBIX 06pa30B 3afaHHOH KoH(HIypauun Ha GonblioM
akpaHe. Kaxk yBugum B cnenyiomeli rnase, 3T0T cloco6 MOXHO HCMONB30OBATh M B TPaHcMa-
paHTHBEIX CMH.

Puc. 24. TMynst u npoexTopsl “knasumoxea™ T. Yundpena (1937r.)
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H3BecTHB! MHTepecHbie KOHCTPYKIMH TMYbIa C APYFHMM GeCKOHTAKTHBIMH YCTpOHCTBA-
MH — eMKOCTHEIMH [aTYHKaMH, paGoTAOLUMMHA 10 NPHHIMNY H3BecTHoro MU “tepmen-
BoKe". Heo6X0nHMO OTMETHTE H TaK HA3bIBaeMble ~"CEHCOPHbIe™ YCTPORCTBA, MO3IBONMIOLME
KOMMYTHpOBaTh Uem Ge3 MeXaHMYECKHMX YCHIHH, NMPOCTBIM NPUKOCHOBEHHEM K COOTBET-
CTBYIOILIEH TOYKE NOBEePXHOCTH NYNbTa.

MomuiTky yHudHUMpOBaTs NYILTh vipapneuus CMH npeanpuxsnu paspaboTui K4 ycTaHoB-
xn “"Mupax” [18]. Ilnn sroro CMH oHu paspaGoTany HECKONBKO Pa3HOBHIHOCTEH KIABHATY-
phl AHCKPETHOTO M HeNpepLIBHOTO efcTBUA.

K IMCKpeTHhIM KNaBHaTypaMm OHM OTHECNH TaKHe, NMPH KACaHHH K KOTOPLIM CKaiKOM
MeHAETCA COCTOSHHE KITOYEBOTO JNeMeHTa (KOHTAKTEI, TepKOHBI, “'ceHcophl” H T. ). [IpH
10 — 13 rpagammax GOpMHpPYEMOro yNpaBJAIOIIErQ CHTHANA MOMHO MOJIYYMTh NIIaBHOE
ynpaplieHHe APKOCTLI0 HCTOYHHKOB CBETa,

AHanorossle KNaBHaTyphl ofeclMeyHBaloT NNaBHoe M3MeHeHHe YMpPaBNAeMoro napamerpa
Ha BbIXofe MynbTa. K yrpaBnAoLMM 3neMeHTaM TaKOH KJIABHATYPB! HAlo OTHeCTH npeobpa-
30BaTeNH “'nepeMellleHHe—HaNpAKeHHe ', MArHHTO-pe3HcTophl. CrefyeT OTMeTHTh, YTo mobyio
HeNpPEPBIBHYI0 BE/IHYHHY MOXHO TPEACTaBHTL B BHOE JHCKPETHOR C HEKOTOPLIM MAallbIM Lua-
TOM CKaHHMPOBaHHA.

Cremmdyyeckyio Tpynmy COCTABINIAIT KIIABHATYPE! C YNPaBNAILMMYU MeMeHTaMH Npeob-
pazoBarenst “'BpemA—HalpsXKeHHe'', T. €. BLIXONHOH napaMeTp 3aBMCHT OT TOTO, KakK HOJI0
HCTIONTHMTENIb KACaeTcsd opraHa ynpaBneHH#A. Bee T BHIOBI knasuarypsl ona CMH "Mupax™
B3aMMO3aMeHA eMBIL.

CBeroBY0 KOMMOJMUMIO BOCHPOM3BOMAT Ha MyJbTe 1O CBETOBOH NMAPTHTYpe, KOTOpas
ABJIACTCA CBOETO DONA MAMATHID ONEPaTOPCKHX MaHWNyMAUMHA. 3apaHee crenyeT OroBOPHTE,
YTO, B OT/IHYHE OT MY3BIKM, B CBETOBOH NMapTHH YHHOHIUHMPOBAHHOH HOTHOMH 3aMHUCH CYLIEeCTBO-
BaTh He MoXxeT. B arom yGex/laeT oTcy TCTBHE eqHHLIX 0603HaueHH# maxe ONsA TaHIa, Iie 3ama-
ya HamHoro mpoue. Ho mns kaknoro xoukperHoro Buaa CMH cBos ycnoeHas 3amuchk BO3-
MOXHAa H uenecoobpasHa. EcTecTBeHHO, HOTHBIMH H/IH OPYTHMH 3HAKAMH MOMHO 3alMcarb
AMILE OBHXKEHUA pYdYeK Ha nynbTe, CaMa dXe OCHOB2 KOMIIO3MLMH BOIUIOLIEHAa B Tpadaperax
BOY. Ilna Ttoro, yrofsl 3aPMKCHPOBATE BCIO KOMIO3MLUMK B €€ 1eNOCTHOCTH, HeoBX0omumMo
obpauteine M0 K KHHO- H BHOEOChEMKe, GO K CrEUHaBHBIM 3allOMHHAIOUMM YCTpod-
cream 3Y, KoTopkle MOX#HO0 coBMewaTs co CMH, ecnn y Hux BYM BhinonHeH B aneKTpoHHOM
BApHAHTE.

Puc. 25. Omr w3 nynsros CMU "TlpomeTeii-2"
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Hrak, mpu pabore ¢ oObNHBIMH ONTHKO-MexaHuueckimMu CMM cyuiecTByer mpoGnema
3aMIOMHHAHMA cHTHANOB Ha BXofe CMH cornacHo TpeGyemMoMy NOPALKY BKIIOYEHHS COOTBET-
creyioux BYM u ynpaenesuss umMm no ofipemeneHHo# Nporpamme. YacTHYHO 30eCh MOXHO
3aMMCTBOBATh OTBIT PaboThl ¢ MHOTOMPOrpAMMHBIMH PETYNATOPaMH CBeTa, NpefHa3HayeH-
HBIMH 715 renecTy[uit u TearTpa. Y MPaB/IAIOLLME CHTHATIB! IUIL HUX 3AMMCHIBAIOT B BHIE CHCTe-
MBI OTBepCTHI Ha MepdoKapThl UMM NepdONEHTHI. ITH OTBEPCTHA ABIMIOTCA, N0 CYTH Iena,
IBOMYHBIM KOIOM 3HayeHHH APKOCTH, YCTaHOBIIEHHBIX B Xofe pemervumit, [Ipu Bocmpowus-
BefeHuM MNpeobGpa3loBaTesb KOO —HaNpsXeHHe GOpMUpPYET CHUIHAll, KOTOpPLIH BBOOAT B
MOCTOBOE YCTPOHCTBO CpaBHeHMA, I'le 3TOT CHTHAN BO3CHCTBYeT Ha 3NMeKTpOMAarHuTHhIe
My Tl pBNATOS yIpaBlIeHUA.

B HeKOTOpPBIX clyyasx JOCTATOYHEIM OKAa3bIBAETCH MCMONBLIOBAHME H OPYTHX MpOCTEeHIIMX
NPOrpaMMHLIX ycTpoHceTB. PaccMoTpuM, HanpuMep, Takyio 3afiaqyy: 3allOMHHTB CHTHaJI cpaba-
THIBaHMA KOMMYTaTopa 4718 NOOK/IOYeHHA onpeleneHHOH KomOuHauMuM Heckombkux BOY
H3 HMEIUEro HX YHCNTAa Ha BHIXOMe ofHoro motmHoro bYM. B kavecTBe KOMMYTalHOHHOTO
YCTpOHCTBA MOXHO B3AThL LIAroBBIA MCKaTelh, CKOMMYTHpOBaB HeoGXxogumeiM oGpazom
€ro KOHTAKTAMMW COOTBETCTBYWOIMe KomOuHawu BOY, kak 310 TpeGveT MCIIONHeHHe CBETO-
MY3BIKambHOH KOMMO3MUMKH. CMTHANEBI YIIpaBJIeHHA WIAroBBIM HCKaTeleM MOXHO ¢opMHpo-
BaTh C NOMOLIBI0 GOTOINEKTPOHHOrO YCTPOHCTBA, KOTOPOE pearHpyeT Ha OTpaKeHHLIH cBeT
(3epkaneHad MIeHKa, HakJeeHHasd Ha MarHMTHYIO JIeHTY) MM mpsAMo# cBeT (CMEBIB NpeaBa-
pHTeNBHO (peppoOCnof ¢ yyacTKa MarHMTHOW JEHTHI) , MpHYEeM BCe 3TH YNPaBIAKIUME YYACTKH
HaHOCAT Ha cpoOomHBIe MOPOMXKH TOM e MATHHTHOM JIEHTBI, Ha KOTOPOH 3alMcaH 3BYK.

YnpaBnsoIMA HMOYITEC MOXeT ObITh 3aMMCaH HEeNoCpelCTBEHHO W Ha CaMOi MarHMTHOI
nente. Insg 3TMX uene# MoryT OBITE MCNONB30BaHbl W3BECTHBIE CXEMBI [1€PEKITIOYAOIIMX
YCTPOMCTB, CHHXPOHH 3H PYIOILHE MAarHHTO(OH H aBTOMAaTHYECKHH IHANIPOEKTOP.

Fonee cnoxHOH ABNsercAd 3alHCh Ha MAarHHTHYK NeHTY TiepeMeHHBIX CHTHAnoB YNpaB-
JICHHA, HallpHMep M3MEHEHHA APKOCTH JIaMI HITH CKOPOCTH aieKTpoaBHrarenehd. Hmeercs He-
CKONMBKO TeHepaTopoB C HEKPaTHBIMM Y4CTOTAMH. AMIUTHTYHa CHTHala Ka)[Ioro U3 HHX Me-
HHETCA B 3aBHCHMMOCTH OT YPOBHA CHIHana ¢ BBIXO[a COOTBETCTBYIOIUErO 3MleMeHTa MyJkTa
(HexpaTHOCTE HeoGXoMHMa IUIA MCKINOYEHHS COBMaeHHs FapMOHHK OJHOrC reHeparopa c
OCHOBHF'MH YacTOTaMH OpYTHX). Hecyllme 4acTOThI 3aNHCHIBAIOT HAa OHY HOPOXKKY BO BpeMs
NpeNEapuTeNbHOA NONTOTOBKH CBETOBOH Mporpammel. B pexxume BOCIPOH3IBEAEHHA CHIHAIBI
¢ NIeHTHl [OCTYMAlT Ha BXon neidparopa, copepiallero pe3oHaHcHble GUIBTPEI H [eTeK-
Topbl. Kaaei#t GuILTp Bbinenser CBOH CHTHAJ ynpaBlieHHs.

IIns 3amMcH ¥ BOCIPOH3BEIEHHA 3BYKOBOH MPOrpamMMbl H CHTHANOB YIPaBJleHHs Ha OHY
MArHMTHYIO JIEHTY HCIIOMB3YIOT CMellHaIbibie MHOTOKaHaAITbHEIE MArHHTO (OHBI M60 06GbMHEIE
cTepeopOHHYECKHE MAarHHTOgOHEI, NMpeNBAPHTENBHO IEpelenaB HX TaK, YToGbl MOXHO GbUIO
npy HeoGXOOHMOCTH OTHOENMBHO Ha KOKAOHK HOPOXKE CTHPATh, 32MHCBIBATh ¥ BOCIP OM3BOIHTD
HYXMHBbIe CHIHAITBI.

Tlo cpaBHeHMIO ¢ paccMOTpeHHOH aHANOroBOH CHCTEMON NMpeHMyILEecTBO MMeeT LMppoBas
CHCTeMa 3alHCH, MONYYHBLUAA B HACTOfLIee BpemsA OYeHb LIMPOKOE paclpocTpaHeHHe H 103-
BO/IOLLASA MCNOB30BATh OBITOBEIE MArHMTOGOHEI. [IpeHMMYIUECTBO COCTOMT, KaK Mbl YBHOMM
Oaiblile, B GONbIUeH NMIOTHOCTH 3alMCH HHGOPMALMH, BHICOKOH MOMeX03allMILeHHOCTH, TOY-
HocTH. CHIHasbl yNpaBleHHH, 3alMMCAHHBIC HA MATHMTHYIO JIEHTY, MOXHO NepelaBaTh OfHO-
BPEMEHHO Ha HECKONbKO CBETOMY3BIKABHRIX YCTPOHCTB, Ha GoNMblUoe pacCTOSHUE, HANpH-
Mep, MO TPAHCHALUHOHHOH ceTH. PeallbHO 3TO BO3MOXHO I HeC/CHHBIX YHH(HUMPOBAHHBIX
CMH GeITOBOI0 HA3HAUEHMA.

8. OcobeHHOCTHM 3BYKOBOro KaHana

TBETOMY3BIKANbHEIE KOMITO3HUHH MOXHO HCTNIONHATL KaK B CONMPOBOMIEHHH
OPKEeCTpa, TaK M M0f (poHorpammy, BOCHPOUIBOOUMYIO 3/1eKTPOAKY CTHYECKHM YCTPOHCTBOM.
OpHako Heo6XOOMMOCTE paboThl B TEMHOTE 3aCTaBiisieT OT[AAaBaTh NpeloyTeHHe (OHOrpaM-
+e. He CTOMT, KOHEMHO, FOBOPHTE O HEOGXOIHMOCTH BBICOKOKAYECTBEHHOrO 3BYKOBOCIpO-
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w3seneHusd. JleicTRHe CaMbIX MHTEPECHBIX CBETOKOMIIO3HUMA MOXeT OBITH cBENeHO Ha HeT
W3-3a LLMIs1LeH TPaM3alMCcH HIIH YCTpoHACTBa BOMpOH3BeOdeHHA HH3KOTO Kilacca.

Ha puc. 8 3BykoBOH KaHail BbUIE/CH B CAMOCTOSTE/BHYIO LTk, CONePXALLYI0 CBOH aHasio-
I'M IeMeHTOB cBeToBOI'o KaHana. Ho ecnu anemeHTaM cBerosoro kaHana (BOY, BYM u IIC)
GbITH NMOCBALLEHE! OTJeNbHbIe PasHerbl, TO AJ18 OMHCAHUA BCEro 3ByKOBOr'0 KaHaJla JocTaToy-
HO ofHoro He(OMBLIOrO pas’fena, Tak Kak TpeOOBaHMA, NpedbABliAeMble K 3TOMY KaHamy,
B OCHOBE CBOEH Te ke, 4To M K OOGBMHBIM 3BYKOBOCTIDOM3BOMSAILUMM ycTpolictam. [losromy
OCHOBHOE BHHMaHWe oOpauieHo Ha HeKoTopble crelMduyeckHe TpeGOBaHMA K aMemMeHTam
3BYKOBOI'0 KaHana, 06yc/IoB/IeHHbIe CHHTOTHYCCKHM XapaKTepOM CBETO3BYKOBOI'O BO3[lei-
CTBHA H COBMecTHOH pa6GoToft 060HX KaHa/loB B €AHHOA KOHCTPYKUMH.

[Ipexkne Bcero HeoGXOOHMO MCKIMOYHTH BITHSHHE NMOMeX 3NeKTpoHHBIX BYM ceetoBoro
KaHajla Ha aKYCTHYECKHH TpakT, KOTOpoe MPOABNAETCA B BU/Ie HABOJOK MO LEIH NHTAHHH
WM 3JIEKTPOMArHWTHEIX HABONOK (B OCHOBHOM BbICOKOYAcTOTHBIX). Kpome pa3sA3xu
3BYKOBOT'O M CBETOBOI'0 KaHAI0B 110 UEMH MHUTAHUS, HCTIONB30BAHUA 3aLMTHEIX GUIBTPOB M
IKPAHUPOBAHHA BXOMHBIX ueneH ycumurens 3Y, HeoGXxoaumMo GIIOKH ITHX KaHAJIOB MPOCTpaH-
CTBEHHO Pa3HECTH OIMH OT ApYToro. MCcTOUHHKH 3BYKa HeOGXOAMMO paclonarath Kak MOXHO
6mumxe k BOY, uMHaue mpou3oiijier HexenarenbHoe paspylueHHe apdeKra eHHCTBA CBeTO-
3BykoBoro sosfekcrsus. Ecim skpan BOY Benuk, To ero Heo6xoaumo fenath (npu ¢poH-
TIBHON IPOEKUMH) H3 aKYCTHYECKM MPO3payHOTo MaTepHana, a FPOMKOTOBOPHTENM IoMe-
ATH 32 HHM (KaK NPHHATO B KHHO3aNaX, IJe 3KpaH BBINOJHEH H3 IUICHKH ¢ GONbLIMM KO-
nHYyecTBOM Menkux oreepcTuit). [IpH pHpNpoeKlMH IPOMKOTOBOPHUTENM NMPHXOMMTCH yCTa-
HABJIHBATL Y OCHOBaHHA WIH MO KOHTYpY 3KpaHa. [locKONMBbKY NOBBILICHHE BBICOTHI 3BYKa
NCUXOJIOTHYECKH acCOLMMpPYETCH C MOIbeMOM, BhICOKOYACTOTHBIE IPOMKOIOBOPHTEH 06bIY-
HO NMOMEUIAIOT Hajl HH3IKOYAcTOTHBIMH, HAll, 5KPaHOM.

B Gomplmx 3ajax MpejlyCMAaTpUBAIOT 3ByKOBbie OTPAXAaTeNM I YNyYlLIeHHs aKyCcTHYec-
KHX XapaKTepHCTHK NoMelleHHs. B cmeumansHBIX 3anax ciepuyecko#t dopmsl, roe obssa-
TENBEHO HyXHO GopoThcs ¢ HexxenaTenbHolM ¢oKycHpoBko# 3ByKa, OTpakaTemd NOMEILAKT
He B 3alle, a 33 IKPaHOM (B C/Iyyae, ecJIM 3KPaH aKyCTHYeCKH NPO3pauHbIi, HCTOYHMKH 3BYKa
TOXE MOMEIIAIT 33 3JKPaHOM) .

3sykoso# mymsT npu pabote co CMU pmoimkeH GBITh He3aBHCHMBIM B KOHCTPYKTHBHOM
pelleHHH H PACCYMTAHHBLIM Ha OGCIYXKUBaHKE OTHENBHEIM HenoMHHuTesNeM. Crieunduka paGoTsl
3BYKOOIMEPAaTopa COCTOWT B TOM, YTO NMOMHMO €ro TPaJHUMOHHBIX obGa3aHHOcTeH (ympaBne-
HHe TPOMKOCTBI0 W KauecTBOM 3BYYaHMH, 3BYKOBbIMH 3(dexTamMu H T. 1) eMy HYXHO
COBMECTHO CO CBET0OMepaTopoM (OPMHPOBATH CAMHYIO XYOOXECTBEHHYK) CBETO3BYKOBYIO
KOMITO3ULMI, 0COGEeHHO NMpPH HCMONB30BAHHH CHELUHAIBHBIX /IEKTPOAKYCTHYECKHX YCTaHO-
BOK MpOCTPAHCTBEHHOTO 3BYKa, KOIJa 3ByKOOMNEpaTop TMOMNyYyaeT BO3MOXHOCTE YIPaB/ATh
OBHXXEeHHEM 3BYKa B o0GbeMe 3ala HIH MJIOCKOCTH 3KpaHa H COBMelUATh B MPOCTPaHCTBE
ONHOBpPEMEHHOE IBHXKCHHE CBETOBOT'O H 3BYKOBOro o6pa3os.

IIpHeM NpOCTPaHCTBEHHOTO pa3feneHHs M ABUXEHWS PasHBIX 3BYKOBBIX I'OJIOCOB, MeNo-
HH, HHCTPYMEHTOB PEOKO HCMOJNIL3yeTcA caM Mo cebe, 0OBMHO OH CONMYTCTBYET QHHAMHKE
csera. [Ipu 3roM B mapTHType JoNmxHa GLITh 3aHKCHPOBAHA CBOMMM YCIIOBHBIMH 3HaKAMH
MApTHA JBHXXeHHA 3ByKa. Pajymeercs, 3ByK He 06f3aTeNIbHO NODKeH MOCTOSAHHO *'Gerars’ 3a
CBETOM, CMOCOGCTBYS CO3MAaHHIO MIUTIO3MM NMepeMellleHMA HEKOero 3Byvauuero Tena. Hapsmy
¢ nmofoGHBIM YHHCOHHBIM CHHTE30M TpPacKTOpPHH 3BYKa M CBETa MOXHO NpegHaMepeHHO
paspensTs 3TH TPACKTOPHH M nonvdoHWYECKH NPOTHROMOCTABNATEL HX APYT ¢ OpyroM. Mox-
HO OeCKOHeYHO pa3sHOOOpasHTh coueTaHHe MPOCTPAHCTBEHHOH MY3bIKH H CBETOBOH MapTHH.
lIpefcraseTe — CKPHNAY CTOMT 3a NMPOCBETHBIM 3KPaHOM M MIpaeT nepef MHKpO(OHOM.
CaeroBbie MPOEKTOPbI BHIPHCOBBIBAIOT HAa 3KpaHe er0 MHOTOUBETHYIO TeHb, a y CHIIGHHELIE 3BY-
KH CKPHIOKH ONHMCHIBAIOT MO 34Ny IIABHbIE KPHBLIC C IOMOLILID YCTaHOBKH MPOCTPaHCTBEH-
HOM My3bikH. ONTHMABHBIC YCIOBHA [7I COBMECTHOTO BOCIPOH3BEdeHHs M'MPOCTPaHCT BeH-
HOH'' My3LIKM M CBETOBOH NapTHM, N0 MHEHMIO aBTOPOB, MOTYT GLITH obecledeHsl B CIIELH-
aNBHBIX 3a/1aX 3aMKHYTOH GOPMBL, Iie BcA onMcaHHasd BBIIUE anmmapaTypa GyeT HCNOJBL3OBa-
ThCH BO BCEM €€ MHOT00OpaInu.
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U3HAKOMHBIIHCh CO BCEM 3THM KOMIUTIEKCOM CBETOBOH M 3BYKOBOH TEXHMKH, MOXHO
y6euTsCH, YTO MPOLECC YNpAaBIleHHA el BO BpeMA CBeTOKOHLEpTa He Tak NpocT u Tpeby-
eT CNaKEeHHBIX MNEHCTBMH 1eNnoH TIPYMIL CBETOMY3BIKAHTOB-ONEPATOPOB, YNPABISAEMEIX
PEXHCCEPOM-IMPIKEPOM, JEHCTBHA KOTOPOrO HECXOXH C TEMH, YTO Mbi BHIMM ¥ TpA/IHLKOH-
HOro HHpiDKepa. EMY Haflo yNpaBlAThE He OOBIHBIM, 3 CBETOBLIM OPKECTPOM, NIpHYEM B TeM-
HoTe. YoGHee BCEro 3T0 C/IENATh MOCPEICTBOM PeYeBbIX KOMaH, MOJaBaeMbIX H3 3aCTeKIeH-
HOrO 3BYKOH30JIMPOBAHHOIO NMOMeLIeHHS B MHKPOGOH. CHIHanbl Mo MPOBONAM IOCTY AT
B rONOBHBIE Tene(OHbI ONepaTopoB. MoXHO 3amicaTh peyeBbie KOMaHIbl Ha MHOTOKAaHalb-
HbI}i MArHHTO(OH B Mpollecce peneTULMiL. A B Hieale, KAK Y)Ke OTMEYaIoCh BRILLE. HA TIEHTY
crefyeT 3alMChIBATE BMECTe ¢ My3biKOH 3aKOIMpOBaHHBIe 3IeKTPHYECKHE CHIHAMLL VIIpaBIie-
HHS BCeMM NMPOeKTOPaMH K TpaeKTopHeH [IBWKEHHA 3BYKa.

9. UcTopuueckuid 0630p TEXHUKN CBETOMY3bIKanbHOr o
CHMHTE3UMPCBaHKUA

Ieppan nombiTka co3maHuss CMH cBszaHa ¢ HMeHeM (paHUY3CKOTC MOHAaxXa
JI.-B. Kactens (1688—1757). Ero unest "My3eIky uBera’ 6bUa BecbMa HauBHO#M. C HaXaTHeMm
KIABHLIKM KIaBeCcHHa Iepel I7Ia3aMM BbICKAKHMBANIM OKpAallleHHble LBeTHble JeHThl Kaxmas
KnaBuua 6bLIa CBS3aH2 C ONpeMeNeHHLIM [BETOM MO aHanorud crnexTp-—ramma. OH mpeana-
ran TakXXe HCMONB3OBATh CBEYH CO INTOPKAaMH, MPOCBEYHBAKOIIME AparoleHHble KAMHK pasHo-
ro usera. Poccufickas Axapemus Hayk B 1742 r. moceATHNa KpuTHKe upeft Kacrens cne-
mmamhHoe 3acegaHde. B koHue XVIII 8. nonoGHblA HHCTpyMeHT peammsosan K. Oxkaprcray-
3ed B [epmanmn: "5 3akasan cebe UMNMHIPUMECKHE CTAKAHYHKM M3 CTEKJA, paBHOH BeJlHYK-
HBI, B MONmoiiMa B nonepeyHuke. Hamun ux pa3HoUBeTHRIMH XHIKOCTAMH 10 T€UPHK LB ETOE,
PACTIONOXAT CHH CTAKAHYWKH KaK CTPYHbI B KIIABHKODP/AX, pa3fernss NepeMBb! LIBETOB, KaK
mensATcs ToHEL Ilo3ann cHX CTaKaHYMKOB clenan s MedHble KJANaHLbl, KOWMK OHH 3aKphiBa-
nuck. CHHM KManaHIbl CBA3AN 5 [IPOBOJIOKOIO TakK, YTO NpH YAape MO KIaBWIIAM KIaNaHULI
NOIHUMAJIMCh M LIBEeThI OTKPHIBATHCE. C3aM OCBETHII A CHH KIIABHKOPIBI BLICOKMMH CBEYaMHU.
KpacoTy ABNAIOIMXCA LBETOB OIMKCATh HeJb3s, OHAa NPEBOCXOMOMT CaMble IparolieHHble Ka-
MeHbA. . . ' TlomoGHEI! HHCTpyMeHT Obin moBTOpeH B 1844 r. aurmmuanunom [ Jhkehmco-
HoM, a 3arem JI. H. Xmensuukum — B Poccur. Korma noABHIMCE MacisAHbIe JIaMITbi, HX He-
MEJIEHHO TIPeUIOXKHII MCITONB30BATE V1A MCIO/IHeHHs UBETOBLIX Menoauii 3. JlapBHH: HcToy-
HHKOM cBeTa’ . . . ABNAETCH nMamMna ApraHpa, CBeT 3TOT NpOXOIMT Yepe3 LIBeTHble CTEKIIA U
nagaeT Ha ollpellelleHHOe MECTO CTeHBI; Mepell CTEKJIAMM I1OMELUAIOTCSH MIOOBMNHELE peLeTKE,
coeIHHeHHbIe ¢ KJIABHIUAMH KJaBHKOpPJA, ¥ NPOH3BOOAT OOHOBpPEMEHHO CITHILIHMYIO H BH-
TMMYI0 MY3BIKY B YHUCOK IpYT ¢ Apyrom™?,

[lepBhle ke 3MeKTpUMeCKHC MCTOYHHKH CBETA CPa3y MPHBJIEK/M BHHMaHHe CTOPOHHHKOB
My3bikH LBera”, [lok: He OBUTO NaMI HAKAMMBAHHA, NpeINIarand KCloNL30BaTh paspsil-
HHKH K3 Da3HbIX MeTasyioB, MAONIH¢ HCKPHl pasHoro usera. beuio mocrpoeHo apa “usero-

GIX OpraHa” ¢ NMpUMeHeHHcM 3eKTPHMEeCKOi Oyrd — aMmepHKaHueM B. Bullioniom 3 aHTmM-
yaHHHOM A. PemuurToHOM (prc. 26).

Msl He cTanu OBf MPUBOAMYS 371eCh CTOJIb NOJPOGHOE ONMCaHHe BCeX ITHX 3a0aBHLIX CBe-
TOBBIX HHCTPYMEHTOB, B JTyullleM Cliydae HallOMWHAIOUIAX OTpoMHble cemacdophl K yOexnaio-
Li4e Ha MpaKTHKe JMIL B OecCMBICIEHF OCTH RHANIOIMM CNeKTp—raMma, ecilk Gbl M celfuac
He TOABIBNMHCE 3ano3gambie npoextst CMHW. KoTopble OTMMualoTes 0T “LBETOBOIG KJABECH-
Ha'' KacTens MMUEL TeM, YTO B HKY KCTIONB30RAHB! COBPEMeHHbIe NamMIlbl-HAKATHEBAHHUS, UEeT-
Hble KHHECKOTLI M N1a3ephl.

KoHerpykrop “usetoBoro posna” @. W. I0psen cuMTaer, yro okpammsag 3xpai B mobok
¥3 12 UB2TOB LBETOPANA, MOXHO CO3MABATD, CNEAYs aHATIOTHH LIBETODA1—3BYKOPA/, HEMY O
“my3pIKy UBera”. Kpome takorc “UBCTOBOTO posna”, @. K. KpbeB ¢ HACTOMUMBOCTBIO

l3kxapTeraysen K. KmoykK TaMHCTBaM Hatypot. — CTI6, 1804, ¢. 277.
2Oapsun J. Xpam npupops:: [lep. ¢ aurm — M.: AH CCCP, 1950, ¢. 150.
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Puc. 26. ligetoopras b. Bumona

Puc. 27. Iiuckosulli Tpadaper csetoBoro uucrpymenta “Ontodon” B. J1. Ba-
panoBa-Poccune (Haxomutes B llentpe uckyccrs M. K. Momnuny, Mapux)

Kactens BHOBB NHpeiaraeT NpOCKTH “LBETOBOH BHONOHYENR™, “'UBETOBOrO KcunodoHa’ u
1. 1. [13]. Ho HOBOE HCKycCTRO TPeGOBANO HOBBIX HHCTPYMEHTOB, He TIOAPAKAOUMX 3BY KO-
BBIM, @ CBOMX, OCOBBIX, ¢ OpraHu3aimedi cBera B clioxHbie GopMbl pasHolt daxrypbl. M rakue
CMM nosisunuch. Eute Bo Bpemena Kactena xygoxuuk U.-JI. Todman miacan: “Ecmm 6b1 kpac-
KaM LBETOBOTO KJIaBeCHHa COOGLMTB H PHCYHOK, TO H306peTaTens 3acnysxun 6b 3010T0H Na-
MATHUK. PaccmoTpum fanee paboTel TeX, KTO Mor Gbl MpeTeHIOBATh HA TOT NMAMATHHK.

Bekope mocne Oxrabpbekoft pesomoumu xyaoxiuk B, Il Bapanos-Poccuiie npoBogut
CBOM KOHUepThl “onrodonHofl my3eikn” B Bombluom Teatpe u Tearpe Meftepxonbaa. s
yToro UM 611 cosmgaH auanpoexkuoHHblf CMH ¢ muckoBeiMu Tpadaperamu (pue. 27).

B 1920 r. I'. M. Tupoun (Ilerporpan) Geper naTeHT Ha “'cBeTOBblE AEKOPALMH ', NONYYeH-
HbI¢ ¢ TOMOIILIO TeHeBLIX Tpacdaperos. OH co3paer cBeToBble napTHu K "WHTepHaumonany™,
k JlepsaToit cumconu BerxoBeHa, k ctuxam A. C. [lywmxuHa, 8 1928 r. npoBoauT nokasa-
TeNbHbIEe CBeTOKOHUEpThl. CaMbIi rpaHIMO3HBIH ero NNpoeKT — CBETOBOH NMaMsATHUK Pesomo-
LMK, K COXATeHHIO, He peaJM30BaHHbIH H3-3a TeXHHUeCKHX TpyaHocTe# (puc. 28) . OrpomHslii
MONYTPO3PauHBIf Wap-TNo6yc ABASETCA 3aN0M HA HeCKONBKO THICAY YeloBek. CMOTpeTh
CBETOKOMIIO3MUMHK 3PUTENH MOLYT M CHApYWH, HAXOAMACh HA MOCTaMeHTe, MpPeICTaBoLeM
coBof KOHCTPYKIUMI0 H3 OTPOMHBIX Ceplia, MoTloTa M wwecTephu [4]. Kcraru, mono6usie cae-
TOMY3bIKATIBHBIE COOPYXEHHS! BIIEpBhie INOSBMIMChL JHLIL B [OC/EHHE TOABI — 3TO MABUTIh-
oH Ha JKCIT0-67 B r. Monpeane (Kanana), DKCIIO-70 8 1. Ocaka (Anouus).

M3 coBeTCKHX 3IKCMEPHMEHTAaTOpPOB [MOBOEHHBIX JIeT MOXHO oTMeTuTs C, 0. Maiizens,
A. M. Ievimua, M. B. Matiounma, I1. T1. Konngpaukoro, paGoTaonmx B 061acTH KOHCTpPYH-
posanna CMH. Cpemn paGot 3apyGexHbIX coBpeMeHHHKOB [MIOHH 3acnyuBaeT BHHMAaHUA
uHCTpYMeHT Benrpa A. Jlacno. OcHoBo# ero CMM cnyxaT YeTblpe [HanpoeKTopa co cMeH-
HBIMH CTATHYCCKHMH M OHHAMHYECKMMH TpadapeTami, BKIIOMAA M KuOKocTHble. B cepe-
muee 20-x romoB Jlacnmo NMpOBOMMI CBETOKOHUEPTH B PasHBIX ropojmax Eppomel. [Momke
¢ nopo6usiMu CMHU Havan paborars B crnieumanmbsHOM 3ane aHTTHYaHHH @. BeHTam, HCTONHHE-
wuit B 1937 r. suepssie B 3anamHolt Espone “Tlpomereit” CkpaGuna co ceTom.

Ho HauBombum# unTepec BhI3biBawT CMH amepukanua T. ¥Yundpena, o6venunennsie o6-
MM Hadpanwem “Knasumoxc™. Ero nepseifi CMHM 6bin nocrpoed 8 1919 r. B npennoetHsle
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roms! Yundpen seictynaer B ClIA u B EBpone B ocHOBHOM ¢ KOHIepTaMH Ge3aByuHoH *'my-
3pikH cBera” (puc. 29). B 1926 r. coBmectHO ¢ mupuwxepoM JI. CTOKOBCKHM OH MCIIOJHAET
co ceerom “lllexepesany’ H. A. imckoro-Kopcakosa. [lynbTel ero MHCTpYMeHTOB oGBbMHO
coBMelueHbl ¢ BOY. B pupnpoekimoniom CMH yerhipe mpoexropa, ocHallleHHBIX CMeHHbIMH
[epeMeIlAeMbIMH N1AMIaMK ¢ (PHUI'y pHBIMHM HUTAMH, HaGOpOM NOBOpaYHMBAEMBIX JIMH3 Ha NMYTH
nyya cBeTa W pajHoro pona TpadapeToB: IUIOCKHX M 0OBeMHBIX, BpalllaeMbiX, 3aMKHYTEIX B
Konbiio ¥ T.4. "Knasumokest” T, Yundpena no cnoXkHOCTH KapTHH ¥ THOKOCTH ynpaBiieHUs
apnAoTcA obpasuamu CMHM u mo ceit neds. HesaBepuleHHbiM octancs npoekT MHcTuTyTa
cBeTa co “CBeTOBBIM Konokojnom' B yrioBo# Gamne (puc. 30). C 1967 r. 3xCnepuMeHTEI
T. Yundpena npoponxkaoT ero yuednkn B. Cupenuyc, 3. Peitbak, a ¢ 1971 r. — Hbio-fiopk-
ckmit "Ancambnb cBeTomy3biku " (puc. 31).

B nocneBoeHHble rofibl cefyeT OTMeTHTh AKTHBHYI nedremsHocTh Mysea A. H. CxpaGu-
Ha, rae npH copeHceTsuM akanemuka C. M. BaBunona 6bUl CO3aH CBETOMHCTPYMEHT CO CTaTH-

Puc. 28. [poexT 3ana I'. K. Tunonu
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Puc. 29. Kommosmums “XKap-nmruua™ T. Yundpena

ueckpMu TpacdaperaMmi i HeCKOIMBKO MaKeTOB CBETOMY3BIKANBHLIX 32J10B. B coTpyaHuuecTBe
¢ My3eem paGotator A. U. Kupuneko u B. II. Bopucetiko. B 50 romsr B. [1. Bopuceako
MPOBOMAWI CBETOKOHUEPTE! Ha HeGombllom CMHM ¢ peocramisiv BYM u BOY Ha ocHose
0o6bMNHOrO WAapOBOro nnagoua.

B 1962 r. B Ka3aHCKOM 2BHaUMOHHOM HMHCTHTYTE B CTY/IEHYECKOM KOHCTPYKTOPCKOM
6iopo (CKB) "Ilpomerelt” Ghina H3roTOBJICHA CTalMoOHapHad ycraHoBka 'Tlpomerrd-1"
(xoucrpykrops! 0. M. Kosanenko, I'. B. Ilposun, O. B. llopaukoB). 3a nonynposp .4HEIM
IkpaHom pasmepami 30X6 m Grlno paBHoMepHO pasMelueHo Gonee 1000 naMn HakaMBaHHA
no 15 Br, oxpaureHHBIX B ceMb BeToB. KaX/ILIM IIBETOBBIM KaHAIOM VIDABIANH ¢ NYNETa
nocpeacTeom aBToTpaHchopmatopos JIATP moumoctsio 3 kBr. Ha arom CMU 6so10 npose-
neto nepsoe B CCCP konueptHoe ucnommenue “TIpomerea™ CkpsAGuHa CO CBETOBBIM CONpPO-
BOXIEHHeM o aBTopcKol naptutype [7].

il
]
: .. 'rdﬁ"?—?ﬁ"ﬂﬁﬂ,i

Puc. 30. [TpoexT Unerutyra ceera T. Yundpena
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Puc. 31. Ceercsas xomno3uuus I, Peitbaka

B 1963 r. B CKB "Tlpomereii” KAH 65112 pazpaGorana ycraHoska "Tlpomere#i-2" pactpo-
BOI'O THIA C NPCCTPAaHCTBEHHOW NHHAMHMKOR cBera. 3a 3KpaHoM pasMepaMH 24X5 M HaxofH-
nuck 120 xacceT ¢ IATHI IaMNaMH HAKATMBAHHA pa3HOro UBeTa B KaXno#. C NOMOLLBIO MATH
ny1sToB (pHC. 25) omeparophbl (GOPMHPOBANIH MATHA pa3WYHBIX OMEPTAHMH M TepeMeLANH
HX [0 3KpaHy COTJIACHO MapTHType. BYM BhInoymeH Ha asrorpaicdopmaropax. B 1963 —
1964 rr. Ha 3TOH yCTaHOBKe OBUTH HCIOJTHEHBI CBETOBBIe KOMMO3HLIMH Ha My3biKy A. H. Ckpa-
6una, H. A. Pumckoro-Kopcakosa, M. [I. Mycopreckoro, M. ®. Crpasusckoro, ®. 3. Apyn-
nuna. OcHoBHoON HepmocTaToxk sroro CMH — uM3kad paspemawinas cnocob6HOCTBE pacTpa.

B 1966 r. CKB "Tlpomereit” nemoHcrpupyer Ha BIIHX CCCP CMU mMenbLmX rabapuTos —
"Kpucrann”, BGY KOTOpOro BEINOJNHEHO B BHJe DKTA3Ipa M3 MPO3PaYHOTO OPreTeKna (KOH-
crpykropel B. M. 'anees, P. @. [lamuHoB) (puc. 32). BHyTpH ero pasmelileH Ky6 u3 maro-
BOTO CTEKJI4, BHYTPH KOTOPOI'O, B CBOIO OYepe/lh, CMOHTAPOBAH OKTa3[Ip ¢ HCTOYHHKAMH CBe-
T4 IMATH UBA1TOB. C noMoLLBo KIIaBHATYPhl HCIIOJIHHTEE MOI' HE3ABHCHMO MEHHATH UBET KaK-
no# rpaHu "Kpucramna®. ApKOCTEI0 MOXHO YMPaBJATL aBTOMATHYECKH JIMG0 HOXHBIMH Ile-
panamy. eppeiii BapnanT BYM BRINONHeH Ha THpaTpoHax, BTopofl — Ha TMpHcTopax. Mour-
HOCTB K&XJI0r0 LBeToBoro kaHana 600 Br.

Ceiuac CKB "TIpomereit” sKcnepMMEHTHDYeT B 3aJle CTYIMH CBeTOMY3bIkH Kasanckoro
MOJIO/EXHOr0 ileHTpa, rae cMonTHpoBad CMH "Tlpomereit-3". OHIBMBI M CBETOMY3BIKAIIL-
Hble VCTAHOBKH '‘pomMeTeeriieB’ 3xcnoHHposamuchk B I'IIP, Bonrapuu, Yexocnosawuu, Cu-
puu, Mramau, Aurnmu, Kanape, [peuwnn, CUIA, Ha KyGe. B 1984 r, marepuansi CKB "Tipo-
Merell” CBUNM IpelCTaplieHbl Ha Bh«CTABKE ~JJIEKTPHYECTBO M IMEKTPOHHKA B HCKYCCTBE
XX sexa” (My3eli coBpeMeHHOro HCKyccTBa, ITapwk). OHH oTMeueHBI COPOKa UATHIO
menansmu BJIHX CCCP.

D 1663-1966 rr. B JIeHMHIpaJIckOM HHCTHTYTe aBHAUMOHHOTO npuGopocTpoeHHA Gniia
paspaboTaHa cepu CMH dpouTansHoi mHanpoeKusu "Joke-1", "liokc-2”, “Ihoke-3" (KoH-
crpykropet M. B. Monsrun, 10, B. Komeso#) . “Jlioke-3" nemonctpuposancs va BOHX CCCP.
Ero BOY BeIMOmHEHO Ha kceHoHoBbixn MpoxekTopax ITKII-1-250 Mmonmoctsio 1 kBT, BHYTpH
KOTOpHIX (Ha MYTH j1y¥a) pa3meiueHb! IMa(parmMel H Tpadapersl 3 (ONLIH, NOBOPaYHBae-
MbIE C TOMOUIBIO CONEHOWOHOro NpHBONa (KAaTYLIKa OT rpomkorosopurens) . [lynsT Brinon-
Hed B Buae obbmHO# rhopremmanHoil KIABHATYDEIL [IpegycmoTtpeHa 3amich CBETOBOH NMapTHH
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Puc. 32. CreToMy3sIKanbHEIR HECTpyMenT "Kpuctann”

Ha MAarHHTHYK JIEHTY TIOCPE[CTBOM YaCTOTHOTO Pa3fielieHHs KAaHAJIOB ¢ aMIUTHTYIHO! Momy-
nALHel HeCyI1LMX.

B 1965 r. B MOCKOBCKOM aBHaIMOHHOM HWHCTHTYTe GbI1 CKOHCTpYHpoBaH CMH c opuru-
HANBGHBIM pellleHdeM NynbTa. My3bIKaHT YNpaB/ifNl APKOCTHIO CBETa B KAXKJIOM KaHane, Kak
B “repMeHBOKCe', MPHOMKEHHEM DYKH K YNPaBJAIONMM 3eMEHTaM — MeTATHYECKHM
IHCKAaM.

B CMH 3ana useroMyssiku”™ npu xapbkoBckom LIMKuO (3an oTkpeiT B 1969 r.) He-
MoNb30BaHA TpaHcrapaHTHas npoekuusA ¢ GapaGawHbiMM TpadapeTamMH B COYETaHMH CO CTa-
muveckumu. Ha 3tom CMH ero koHctpyktopom 10. A, TlpaBmiokom ucnonHsnuce "Tlpome-
Teli” A. H. Ckpsabumna, pox-onepa A. J1. PoiGHrKoBa “l0HOHa2 M ABOCK', CBETOBbIE HHTEpPIpeTa-
i npou3ssenenutt P, Baruepa, K. eGoceu, 11. 1. lllocTaxoBuya ¥ MHOTMX IPYTHX KOMIOO3MTO-
pos [37]. Beero Gsuio cospaHo okono 100 ceroxommosuuui. Cefuac XapsKOBCKHH 387
NMpH3HaH nHaepoM B OGNAcTH CBeTOMY3BIKaNBHOH KOHuepTHOH mesrensHocTH. C 1970 r.
MoOHGHUKAIMH XaPLKOBCKOI'O HHCTPYMEHTA € HECKOMBLKMMH MOAroToBNeHHbIMH 10. A, lpas-
MOKOM KOMIUTeKTaMH dopmooGpasosareneit HCIOMBE3OBANMHCE B MOCKOBCKOM] CTYIMH 3/1eKT-
POHHOM MY3BbIKH, 3aTeM B HAETCKOH CTy[MM CBETOMY3LIKH XaphKOBCKOro Jloma mHMoHepos,
B CTY[MH CBETOMY3bIKH I. UkanoBcka, AnMa-ATsl, B MOAMOCKOBHOM caHaropuu “'Epuno”,
B aHcambmax “"Cmepuuka’ u "TlecHaprr”,

CMH nonrarcxo#t "JlaGoparopuu UBETOMMHAMMYECKHX YCTPOHCTB (aBTOp mNpoexTa
C. M. 3opux) pmemoncrpupopanca Ha BIHX 8 1970 r. B HeM HcloNmb30BaHa TpaHCNAapaHT-
Hag pupnpoexinia. IToaBikHble Tpadapersl — mickoBble. MCTOuHHMKH cBera — TouewHLIe
NIAMIBI HAKATMBAHMA; CBeTO(MITPL! — mieHounsie [6]. MHoro mer dbyHKuMOHHpyeT Mol
Heift Bapuant Takoro CMH B mortene "Tlonrasa™, Jlpyras moaudukamus CMH cepun “Tlon-
Tapa-1"" pgonroe BpeMH 3KCIUIYaTHpOBaNachk B 3aje 3CTCTOTEPANMH MOAMOCKOBHOI'O CaHaTo-
pua "Epuno”, a CMH "Tlonrasa-2"" — B naGoparopiu HHTEHCHBHOro o6yyeHus MI'Y, B Kom-
Gunare 3gopoeka B T, KpacHoropcke. INMocneposarer B [lonTase ycosepiueHcTBOBamM 3rH
CMH nyrem ycroxHeHHs MyJNbTa yNpaB/ieHWS W BBeOeHHEM CHCTeMbl namsaTu (CMH cepum
"MHUCC” aBrop B. CxakyH). I'pynna uwxeHepos u3 Ofecchl HCIOB30BANa CBETOBBIE NPOEK-
Toph! ycraHoskH “'Tlontasa-1"" B lenom pane Bapuantos cBoero CMH "Mupax’’,
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HeobbHo pelueHa kpymHomacluTaGHas ycTaHOBKA “AHIpoMesa” ¢ BEPTHKAIBHBIM K-
PaHOM TIPAMOYTOMBHONR (Gopmel, paGorasuian B MamaiinoBckom mapke Mocksel ¢ 1971 1.
(aBTOpsl A. Il. Muxnenko W gp.). Ona comepswMT Gonbluoi nabop nIOCKHA M oObem-
HbIX TpahapeToB M3 MeETallla W CTeKJId, MCHOJNB3YEMBIX [UIH CONPOBOXKUEHHS PA3HUIIBIX
MY3bIKANbHbLIN  Upou3Benennit. Jkpan pazmepom 18X3 m cherdan M3 MOJOMHOTO Opla-
HHUECKOro cTexila, McnosiuuTeNlb HaXoAuTcs BHYTPH camoit GaliiM M KGHTPONHpYET
cBOH JeficTBust, Habmogaa 3a sKpaHoM HeGomblIOH, HIEHTHYHO NeHCTBYIOLIEH MOMIEmH ycTa-
HOBKH. Mcnonb3oBaHiue NOCTOAHHOIO KOMIUIEKTAa TpadaperoB OrpaHHYMBaeT BO3MOXHOCTH
YCTaHOBKH, HE MO3BOJNAA MONYYaTh 3aBeplieHHble B KOMIO3HIMOHHOM OTHOILEHHH CBETOBbIE
conpoBoMIeHHA. Ho 3aro sro mo3sonser Jerko nepesofuTs ee pabory B pexum ACMY.

ABTOMAaTHYECKOE COTIPOBOXEHHE OCYIUECTBIIAETCA C TeM e pe3ykTaToM, MpaBla Yyxe
MPHUMEHHTEJIBHO TONbKO K nerkol Mmys3sike.

Puc. 33. Jlasepusie komnosuuuu C. M. 3opuHa

55



Henoms3yoT 21eMeHTH CBETOMY3BIKH M B OT/ENBHBIX TEATPATBHLIX NOCTaHOBKAX, HANPH-
Mep B MockoBckoM TeaTpe Ha Taranke, B TGunHcckom onepHom Tearpe u T. A. Hexoropkie
TeaTphl NPOBOOAT M CIEUMATHHEIE KOHLUEPTH CBeToMY3bikH. B 1972 r. B NEHHHIpPaICKOM
KHHOKOHIepTHOM 3ane “Okra6pbckuit™ 6uin vcronHed Tlpomerelt” CxpabuHa ¢ ucnonk-
30BaHMEM OHANPOEKIMH (MOLMHbIe MpoeKTOpEl Ilpes/ien’™) M KHHOMPOEKIHH H3 HECKOIBKHX
snnapatoB (aBTopHl npoexta E. B. Tankun, B. B. Cunsvenckufi). ITocne npemsepnl “'Tlpo-
MeTes'’ CO CBETOM HAYaAlNach SKCIUTYaTauMA CBETOMY3bIKaMBHOH YCTaHOBKH B MOCKOBCKOM
KHHoKoHUepTHOM 3ane "Poccma’™ (1975 r., asropei npoexra K. JI Jleoutses, I'. . Aumxe-
Ha3H).

YcraHoBKa COOEPXHT MyJikT (cm. puc. 23) u THpuctopHble BYM; BOY B ocHOBHOM pac-
yuTaHo Ha obiylo GecdopmeHHYO 3acBeTKY 0OIBINOro 3KpaHa, KoTopasd OOMNOHeHa JauHa-
MHUECKHM UBETHBIM OCBeLIeHHEeM NOTOoNKa. [Ing co3maHHA (HrypHBIX 06pa3’oB HCNONB3OBA-
Ha KHHONpoeKUMA. B mynbTe mpefycmoTpexo nepexmovedHe Ha pexum ACMY mns conpo-
BOXIEHHA 3CTPafHBIX cleKTakned. CBeToBad MapTHA CO3[ABANach MO PyKOBOACTBOM JHpH-
xepa K. K. UsaHoBa, koTophli yuacTBoBan B ucnonHexun “Tlpomeres’ 8 1962 r. B KoHuepT-
Hom 3ane um. [, M. YalikoBckoro; Torga Gbina MCMOMB3OBAaHAa MeHee MOILUHAA YCTaHOBKA
xoHeTpykimu K. J1 JleoHTheBa ¢ NOAAPH3AUMOHHBIMH CBeTODHITETpaMHU.

Tlpnextuposadie CMH MockOBCKON 3KCNIEDPHMEHTALHON CTYIMH /IEKTPOHHOA MY3bIKH
(QCIM) rpu dupme "Menonua® 6bino HavaTo B 1965 1. H3oGperarenem HOTONEKTPOHHOIO
My3biKaIbHOTO cuHTe3laropa 3Byka "AHC” E. A, Myp3uHBIM, 3aKOHYEHO KOJUIEKTHBOM BO
rnae ¢ M. C. Mankosrim. Hcrnoms3oBanack B OCHOBHOM JHATNpOeKUMA ((ppOHTamBHAA).
B nocnemsue roapl 8 ICIM axcnepuMeHTHpoBamy ¢ 1asepHbim CMW (nasepsr JIT-36 — kpac-
wpiit, JIT-106 — zenensnif. JIT-31 — cunuit). [deficTBHEe HX COUETANIOCH C 37EKTPOHHOR MY3hI-
KO ¥ maHTomumMo#. Kpacounnle nasepHble koMno3suuuy nonvuan v C. M. 3opuH. ucnons3o-
paBMH X 3 MI'Y Kak cpefcTBO aKTHBHM3alMH B KypPCe HHTEHCHBHOTO ofyieHHs B o/ ot na
naGopaTophH (cM. puc. 33,4, 6).

J{asepHble TPENCTABNIEHHA NMPOBOMAT B NOCNeHee BDEMH B MOCKOECKOM MeMOpHAITLHOM
My3ee KOCMOHABTHKH, B MOTKOBCKOM Mnawetapwn |45], B npamariueckom Teatpe r. [l3ep-
KHMHCKa [42] : 8 TYNBCKOM LIMpKe, B JIEHHHIPACKOM aBople cnopra 0Gunefikbiin”. Masepb!
MCHOJIBAVIOT B COYETAHHMHM ¢ 0ObMHOM anmaparypoil ¥ B KOHLepTax cospaHHoit B 1983 1. cTy-
IOMK CBETOMYIBIKH I'. Yaarovoaa (puc. 34, pykoomuTens [1. A, Opuama).

Jlazephki Bce Yaile MPUMEHSIOT M 3apyGexmblie JCTIEPHMEHTATOPLI: NPH NOCTIHOBKE ONEDb]
Mouapta Bommue6Has dnerra” (MiohxeH, 1970 r.), 8 KoHueprax ¢ mMy3bikod Cxpatura

Puc. 34 Komnosuuus “Jlazepomantuka = (I Ykropomn)






Puc. 35. Kanpst ua
CBETOMY3bIKATBHbIX
dunsMos




Puc. 36. My3eil ceeTomy3siki (T Ka3zaus)

"

amepHKaHCKo# miaHHeTKH X. Comep, B [IeMOHCTPALMOHHBIX fporpammax ¢upmbl "Cumetc
Ha pagMoTexHwdeckoll Beicraske (®PT, 1971 r.), npu ucnonHenun Tlpomeres” B CUIA
(Heio-Xeftiged, 1972 r.), B xomnoszuuud 'Tlomron™ ¢GpaHuy3cKoro skcilepuMeHraropa
5. Kcenwakuca 1 1. A4. C 1970 ropa mHorue nnaHerapuu CIIA, SnoHwWH, AHTIIMM OCHAILAIOT
CBETOMY3BIKATBHEIMK YCTaHOBKaMH “Jlazepuym .

[lpu GymanewrrckoM nnaHerapuu geftcrsyer kiuy6 “llBeroMy3sika’, a B YeXOCTI0BAUKOM
ropofe BpHo ycmeumo dynkumoHupyer Gonee pecstu net “JlasepHui#t Teatp” (pyxoBopm-
termb . HoyGek).

N3 3apyGercibIXx OOBIYHBIX ONTHKO-MexaHMdeckux CMH nocnemmero BpemeHu creayer
ormeruts “"My3auckon” H. llleddepa (cm. puc. 22), a TakKe CBETOHHCTPYMEHTE! aMepHKaH-
uee T. JDxoHca, T. llycmuta.

Bruska x Texuike CMH annaparypa, HCHomb3yemMas NpH CbeMKE CBETOMY3bIKAIBHBIX
¢umMoB [2, 21, 22, 40]. Ho TexHONMOTHA KHHO NMPH 3TOM MpeTeprieBaeT 3HAYMTENbHbIE W3-
menenus. Tak, dwmMmbl CKB “Tlpomerelt’” cHATB! Ha YepHO-6enyro IUIEHKY, & KOHEUHBIH
MO3HTHB MONyYeH yXXe MHOrouBeTHRIM (pHc. 35: a — “TIpomereli”’, 6 — “BeyHoe ABHXeHHe”,
@ — "Maneunkuit TpunTHX, @ — "KocMirieckas coHara'). [lepcneKTHBHO MCTIOMB3OBaHHE B
kadectse BOY manoraGapurueix CMM M uBeTHeIX KuHeckonoB [20]. Cmbikaerca co CMH u
anmaparypa CBeTOMY3BIKAMBHBIX (OHTAHOB M HeOGBMHBIX TeaTPaM30BAHHBIX MpeACTaABIeHHH
"3Byk u Ceet™.

HHcopmams 06 HCTOpHM KOHCTpYHpOBaHMA M HerombiosaHua CMM Bo Becem Mupe oG-
LIMPHO TIPE[CTABNEHA HA CTeHI0BOA 3IKCMO3HUHH My3ed cRETOMY3BIKH, KOTOPLI# OpraHH-
30BaH B 1979 r. 4 HAXOOMTCA NpH CTYIMH CBETOMY3bIKH Ka3aHCKOT'0 MOJIOIEXHOr0 LeHTpa
(puc. 36).

FrMABA YETBEPTAR
COBPEMEHHLIE CBETOMY 3bIKANBHbIE UHCTPYMEHTbI

10. CMW TpaHcnapaHTHOW NpoeKuuK

Haynem Haw o63op co CMH, koropstit 3a 20 ner sKkcIUyaTauMi nokasan oueHb
XOpOLLUKE XYMIOXKEeCTBEHHbIE M HCHOJHHTENBCKHE BOIMONHOCTH, HA/IEHHOCTE M [ONTOBCY-
HOCTh M 3aCIIYXHIT TIPABO Has3eIBaThCHA “KHaccuueckum™ B cBoelf obrmactd. Iro CMU “Xaps-
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Puc. 37. Cxema CMH "Xapekos”

k0B, pa3paboTaHHbIA M MCNOJE3YeMbIH U3BECTHBIM COBRTCKHM CBEroXyJOXHHKOM
10. A. TlpaBglOKOM B8 KOHUEPTaX, MPOBOGMMEBIX B ~'3ajle UBETOMY3bIKH W XapbKOBCKOTO
LINKuO um. T'opekoro ¥ B CTYIMH NOJHTEXHHYECKOT0 HHCTHTYTA. CMH coueraer npocroty,
M3ALIECTBO KOHCTPYKIUMH M LMPOKHe n300pasuTenbHbIe BO3MOXKHOCTH.

B BOY nauHoro CMH ucnons3yercs TpayCriapaHTHas NMPOEKUMA C  LMIAHHIPHYECKHMH
poTopamu (cm. puc. 15,4, 6).

IMpuwHumn geicrenss CMU ""XapekoB' paccMoTpHM no cxeme Ha pue. 37. Ero BYM srinon-
HeH Ha ulectd apToTpaHcdopmaropax Tina JATP-IM (Ha cxeMe nokalaHbl TONBKO JBa
waHana ymnpaenedus). MoumocTs ogHoro kawana — 2 xBt. ¥ xaxpgomy aBrorpaHcdopmaro-
py BeIkmovarenamu SA! — SA4, SA5 — SA& u nocpencrBoM HaGOPHOH KOMMYTAUMOHHOM
nanerm HKIT moXxso nooxmouuTs MOOYH POEKUHOHHYK Avedky BOY umu rpymmy sdeek
(c mamnamu £L] — EL5) BO BCEBOIMOXHEIX KOMOGWHAUMAX. [laHeNb Mpefdcraeifer cobGoi
KOMMYTAIHOHHOE [0Ne, BEPTHKANBHBIE IMHMM KOTOPOrO IUTEKEPaMHM MOXKHO 3aMBIKaTh C
TOPH3OHTAILHBIMH.

HAcTouHMKH cBeTa B KaHaNax VIIPAaB/IeHMA — 71aMIbl HakalMBawuA ha 127 B, ApKkocTs Ko-
TOPBIX PETYIMPYIT W3MeHeHuem HanpsikeHus of 0 mo 170 B, paBorawT B pexcuMe nepeka-
aa. Tlpu ITOM 3HAYMTENEHO YReTWYMBAETCH CBETOROH INOTOK M CHHEeT CTeKTp H3NYYeHMA.
[ockoNBKY HaNpsiXKeHHe Ha IAMIAX HIMEHHIOT 1LIABHO, cpenHHi cpok cyMOBl MX CHHKACTCH
qeaHaunTe kHo. [IpeycMoTpeHsl ciue yersipe sdeiku namn EL6 — YLY9, xomMmyTHpyemble
BoIKIIOYATEAMM SA9 - SA412 4 paBoraoume B pexXHMe MIHOBEHHBIX BCIIBILLEK.

Pvxoarkn CMH crpynmupoBanil Tak, YT0 HCMOMHHTENS MOMXKET MaHHTYTHpPOBATH - IHOW
CYKOH O[HOBPEMEHHO TPeMS DYKCHTKAMH, IIPH ITOM Ha 3KDAH MOXHO BRIBECTH OT O;THO# 10
UIECTH HETIOOBMXHBIX HITH YMpaBNsieMbIX (DOPM KaK OTHENBHLIX, TAK IPYNMORLIX. {IpakTiika
CBETOMY3bIKAITLHOI'O HCMNOJIHUTELCTBA [IOKA3kIBaeT, UTO TaKoro 4YHcha fIpOELHpYEeMBIX
OTHOBDEMEHHO H300D@XEHHH BIONHE TOCTATOYHO. JTO TONOKEHHE MOOTBEPXkIAUOT [ICHXO-
JIOTH: YeNOBeK OJHOBDEMEHHO MOXET PACIO3HATH He {071ee IIECTH-CEMH CUMOCTOSTENBHBIX
o6HEKTOB B I10JIe 3D EHHA.

Hymst ynpagnesus ( MA "Xapekos" noxasan xa puc. 18. Ero KOHCTDYKLUUA COOEPXKHT
cllenylolme MeMeHTH: XOopNyc /3; xomMyTauuoMHylo NaHelms 4; kiaBHIUHBle TaHermd [0
© UeTBIDEMS BolKMouaTenAMH 7, pyKoaTky ynpasiieHus [/, aBTOTpaHC(oOpMAaTOphl 2 & Mexa-

s

AMYECKOH TATOH 5 ¥ [pOTHBOBECOM [; mMOMMTp 5, BBIKMOYATeqM (—& IMCTAHIIMOHHOTO
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Puc. 38. MyneT ynpasnenia CMH

yrmpaBneHHs CBETOM B 3ane, MaIHHTO@HDM, ABHTATENAMH IlpUEKIJ.HDl{HHX AYeeK COOTEET-
CTBEHHO; MeJalTH BKIIOYeHHA MTHOBEHHBIX BCbIiLeK /2.

[TymbT HAXOIMTCA Tepel IUIOCKHM 3KpaHoM pasmepaMu 4X3 m. Ha mynsTom, Ha BLiCOTe
3,5 M NOMeILACTCA KACCeTa C [eCATKAMH CBETONPOCKIMOHHBIX AUeeK KBAJPATHOTO CEdeHIR
(puc. 39). PaccTosHHe OT MPOEKTOPOB [0 3KpaHa 5—7 M.

PaccmoTpuM ycTpoitcrBo mpoekumoHHGH gueiikn CMU "Xaperos™ (puc. 40). Kopnyc [
W3TOTOBNEH W3 JHCTOBOH cTamu TomumHo# 0.5 . . . 0,8 mm. Ha Topue narpowa 3 ¢ nmamno#t 10
YKpenneH NOCTOAHHBIH MAarHuT 2, Mo3BONAIUMHA GHKCHPOBATE NaMITy B NKGOM MONONEHHK
B mo6om MmecTe sueiiku 32 Bpaumpoummces GapaGaHom 8. BO3MOXHOCTL TAKOI'O Nepemelile-
HUA NaMTbl OueHh BAKHA, TAK KAK TIOTIOXECHHe HWTH HAKANA JIAMILI 110 OTHOIIEHW® K Tpo-
pe3sM Ha GapabaHe onpedenser XapaKTep PHCYHKa CBETOBOH NMpOEKUMH Ha 3kpaHe. bapaGar
& BpalliaeT 3MEKTPOOBHTATEN: 4 NOCTOAHHOrO TOKA Yepe3 IIDOMEXYTOUHRIf IPHBOM, COCTOH-
oMl ¥3 OBYX MHCIOCTYMEHYaThIX LIKMBOB 5 C NMAaCCHKOM, M PelYKTOpa 6 OT 3MeKTpPOBITa-

Puc. 39. KacceTa ¢ MPOCKUMOHHRIMH sueii zaMH
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Puc. 40. ®opmoolbpa3ymouas npoekunonHas suefika CMH "Xapekos™

Tena ACIH-2; y penykTopa npeaBapHTelbHo o6pe3aioT 3aHION YacTh KOPIYca M OTKpPLIBAIOT
BXOIHYI0 OCh, Ha KOTOpPYIO M YCTaHaBNHBaiOT WIKWB. Ha BeIxooHO# OcH pemykTopa, Haxoos-
wiefics BHYTPH KOpIyca, MMeeTcs NeTiif I Kpervlenus GapaGaHa, a Ha camMux GapaGaHax
CBepXY M CHH3Y MpeaycMoTpeHbl KpiouxkH. Takas nonsecxka GapabaHa pacumpsier BO3MOX-
HOCTH [HHamHyecKOR cBeronmpoexkimH Ha BbIXole MpoekTOpa ycTaHOBNeH cBeTOGHIBTP 7
u cTaTHdeckuit Tpadaper 9.

Ha puc. 41 nokaszaH npuHuMD GopMooGpa3oBaHns B CBETOMpOeKUHOHHON syeltke, Bna-
roaaps TOMY, YTO NPOTHBOMOJIOXKHBIE CTeHKH DapabaHa [BHXKYTCA BO BCTpeYHBIX HalpaBslie-
HHSX, JIYYH CBeTa OT JIaMITbl IPOXCAAT Yepes Ilielb, 06pa3soBaHHY0 OBYMSA [POTHBONOIONHEI-
MH Bbipe3aMu. lllent HenpephIBHO W3MeHSeT KOHbuTypawmo. IpuxeHHe ¢dopM Ha 3KpaHe
NOJIy4aeTCA pUTMHYHBIM, TaHLeBATBHLIM. Hamuuue Taiofi neofiHoft Mopyniumu nyua csera
no3BoliAeT TONMYyYaTh CBETOBBIE MPOEKIMH, 3aMETHO OT/IHYAIOLMecs OT PHCYHKA BhIpe3oB Ha
camom Gapabane.

Dupaw

Henoaowsinwi Tpadapert

Puc. 41. ®opmMa 4 IBHXeHHE CBETOTEHH
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HenonswxHbil Tpadaper (CTaTop) HIpaeT Takxe NBOHHYIO POJL; OH NTM60 OrpaHWYMBaeT
o6nacTe pa3BuTHA HaHHOH (OPMEI Ha JKpaHe, 3AMBIKAA €¢ B KaKoH-To ONpeeNeHHBIR KOH-
Typ, Mo ewe Gomnee TpaHcHOpMUPYeT HCXOMHYK (OpMY, NMOJNY4EeHHYIO OT poTopa (B ToMm
cilydae, eCliM OH caM COMAEPXKMT MeJIKHe MpopesH) . BOIM3K cTaTopa KpemuTes CBeTOMHIETp.

®opmoobpasyioliiie poTOPEl B CTaTOPE! H3TOTOB/IEHE! B OCHOBHOM M3 IUIOTHOT'O BATMaHa,
ITpope3n aubo BeIpesaoT cKambnenem, 460 BLIKUFAIOT, TIPHYEM NPOPE3d MOIYT GBITh H ¢
NPAMOMHHEHHBIMHY, H C KPUBOJIMHeHbIMU KOHTYpamH. Beixkuranue — npuem Gonee TexHo-
JIOTHYHBIH, TAK KaK NMO3BONTAET OAHHAKOBO CTIPABHTHCA H C KPYIHbIMH BhIPE3aMH, H ¢ M-

KHMH aXypHBIMH y3opamu. [oToBbic GapabaHbl ¢ BIITEEHHEIMH C IBYX CTOPOH KphIILIKAMH
KETATENBHO [HOKPACHTh B YEPHBIM LBET /UlA YBEIHYCHHA KOHTPACTHOCTH H3006paXeHUs Ha
IKpaHe H IPOMHTATH CIEUHATbHLIM COCTABOM, MPEIOTBPALIAUMM Bo3ropaHHe. Kpome
UMITHHAPHYECKHX MOXHO NPHMEHATL (GopMoobpa3oBaTeIH KOHMYECKOH, NPHIMATHYCCKOM,
JIUTHNTHYEC KON, KapaMouaHo# u npyrux dopm (puc. 42, a, 6). Honsii 6apaban MokHO 3a-
NONHATL NOJIOCKAMH UBETHOH Npo3pauHolf MieHKH (CTEPXHAMH, BOJOKHAMH M [p.), YTO
M03BONALT MEHATH (aKkTypy cBeToBOro obpasa.

"TamaTpy™ CBETOXYHOMHHKA CYLICCTBEHHO oGoramaiT o6beMHble (GOpMOOGPa3OBATEITH,
BBIMOJTHEHHBI€ B BHJ1e TPOCTPAHCTBEHHBIX CTPYKTYP, BIHCAHHBIX B KOHTYpEI GapaGaa (puc 42,
6). 3T0 MOryT GBITh TakKe MOMBElICHHbIC TOHKHE CTEPHHH, KOMeS/OUMECS IPH BpallleHHH,
H TOTO2 B 3aBHCHMOCTH OT HX [IHAMETpa, YHCNA M YacToTh! BpallleHusA dopmoobpaszosarens
nonyuaeTcd Meplawliee W3obpaxeHWe, KOHTYPhl KOTOPOrQ 3aBHCAT OT PHCYHKa Npope3eft
B HenofsmxHoM Tpadapere. Takoe MeplaHHe HeNB3A 3aMEHHTD EKTPHYECKOR Moy AuMelt
caMor'o MCTOYHHKA CBeTa, Tak Kak nmonobGHi ¢dopmoobpasoBarens, kpome addexra Mepua-
HHUSA, CYIIECTBEHHO H3MEHMAET CTPYKTYPY CAMOTO CBeTOAMHaMHuecKoro obpasa.

Taxum 06pa3oMm, I'IaBHBIM [IOCTOMHCTBOM omMchbiBaeMoro CMHM MOMXHO CYHTATH OYeHb
LIMPOKHE BO3ZMOXHOCTH B 7 03[aHMM Pa3HOOGPa3sHbIX CBETOBBIX Kommoduuuit. ®anTasus,
yMEHHE W ONBLIT MO3BOJIAIOT ''pUcoBaTh” ¢ momoumkio Taknx CMU moGele TaHIB! NeTaoLmMX,
KnyGAUMXCA, BEAYLWMX Mexay coboit Gopsby ofpasos (puc. 43, a, 6). Kapmuna sra Bo
MHOI'OM 3aBHCHT OT HM300peTaTeNnbHOCTH CBeTOXYIOXHHKA, No3BonsAoluel caenats dopmo-
ofpa3oBarenem MoYTH Bee, YTO HMEeTCs Y Hero Nof pyKo#.

Jlns 3TOro, eCTeCTBEHHO, HAlO XOPOLUO MPEAcTaBNATh KOHEYHYKO Uellb, BHIETE BHYTPEH-
HHM B30pPCM BCK CTPYKTYpPY BooOpakaemoll cBeroBOH KapTHHBI B 1BIDKeHHH. B sTom cnyuae
ool mpeameT, ocBelllaeMBIft LIBETHEIM CBETOM M NepeMellaeMBIf B MPOCTPaHCTBE, MOXET
cnecoGCTBOBaTE BOTUIOHIEHHIO Ha 5KpaHe y6GequTelkHOro XyaoxecrsesHoro obpasa.

Puc. 42. Bapnaintel KOHCTP YKLUMH poTopa
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Puc. 43. Komnoanuui 10. A. lpasmoka

EcTecTBeHHO, ONMMCAHHLIA 3/16Ch NMyNLT YIPaBNeHUST TaK Xe. KaK M MPOEKUNOHHbIC HUeh-
KW, JIIOOMTENH MOTYT MOJEpHM3MpOBATH, ABTOTPaHCGHOPMATOPh! 3aMEHMThH THPHCTOPAMIL,
Boobulc MPUMEHHTh CaMYK COBPEMEHHYI 3MeMeHTHyo 0a3y, BMECTO BaTMaH2 HCilob3o-
BaTh (onely W T.T. Ho 3T0 GynvT NMLIL TeXHHYECKHE YCOBEPLUCHCTBOBAKUH W HOBLICCTBE,
Hen3aMeHHbIM OCTaHETCA CaM MPMHUMI (DOPMMPORAKMA CBETOIMHAMMYECKOR KOMIIOZHLIMH,
npenosxenHsnt 0. A. [TpaBmjokom H 3aciyKKRaIOIIM;i caMOH BhICOKOf oleHKI, GnarcaapHoc-
TH H ﬂpM3HEI‘BJ'H:HOCTH Y BCex, KTo NPHYACTCH I HOBOMY HCKYCCTBY.

Gonblune BOIMOXHOCTH OTKPBIIMCE M MpH MCMwiL30BaHuK B BOY Tekeno#t npoexkuui
1O MPHMHUMIY, [IPEICTABIIEHHOMY Ha puc. 15, % v 3 ¢ JHCKOBBIMM potopamr. C 1963 r. akc-
nepumentupoBa ¢ HuMu C. M. 3opun. monoxkesmuii MX B ocHoBy cepun CMI! "Tloarasa™
pa3HoOi MOLUHOCTH M pasMepoB. B obuuix uyepTax KoOHUenuus H3obpertarens "Tlomrasbi™
6nuara Kk nosuumsm K. A. llpaBmoka, ¢ xoropeim C. M. 3opin coTpyLHMuaer vike OKOND
20 net. Bee ero CMH coueraloT NPOCToTyY ¥ MpOKLL ANANAI0H BOIMOMKHOCTE!,
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Paccmotpum mnompobuo manorabapurheit CMH  "Tlonrasa™, uaroToBieHHe KOTOpPOro
BMONHE [OCTYMHO AaXe HayHHaolleMy panuomoburemio, MHCTpYMEHT COCTOMT H3 Kopmyca
¢ HabOpOM NMPOEKUMOHHBIX sMeeK M BBIHOCHOI'O AMCTAHUMOKHOIO NynbTa ynpasneHus. Kol-
CTPYKUHA NMPOEKUMOHHON SYeHKH ¢ y3NaMH UBeTo- ¥ HopMoobpa3oBaHus NMpecTaBieHa Ha
puc. 44. Ha ocHoBaHMH 6 3aKpenneHa BTynKa /5, Ha KOTOpYIO HafleT MMCKOBLIA NaMIonepxka-
Tenk /4 ¢ YeTBIpbMA ManoMOILHLIMHM NlaMNaMM 7. Bo BTynke BpalaeTcs ock /3, Ha oflHCM
KOHLle KOTOPOH NMpywHHHOH 1wanbolt 9 ¢purcupoBaH dopMoobpasyoluit QHCKOBLIA poTop
8, a Ha gpyrom — mck I8 dpukuMOHHOTO BapuaTopa. Mexny auckom I8 M kopnycom 6
BJIOXEHa NMpy»XHHa /6 mexny mByMs (roponnacrtoBeiMu wwafibamu /7. TpexcTyneHyaTsift
WKHB ¢ OMCKOM . BapWaTopa NPHBOJMTCA BO BpallleHHe OT BHELUHEro 3/1eKTPOIBHIaTeNns
yepel pe3MHOBBIN maccuk 4, BapuaTop COCTOMT M3 BeAymlero AMcka 2, ofpe3wHeHHOro po-
nuka 3, u Begomoro micka /8. Ponuk 3 MoXeT mepeMerlaTeCs BIOMb OcH J, H3IMEHAS Mepe-
[ATOYHOE YMCIIO BapMaTopa. TpexcTyneHuaThifi LIKMB BPALIASTCA HA ONope S5, BRHHYEHHOH B
ocHoBaHHe 6. Taxkoe coBMellleHHE MIABHOTO M CTYNEHYATOr0 WIMEHEeHHMs YacTOThl BPAlEeHHS
Bana 13, a Takxe ympassieHHe YacTOTOM BpALUEHMA POTOPA 3NIEKTPOABMIATENH JOMYyCKaeT
BapMaLMIO YacToTh! BpaiueHus dopmoobpazopaTens B umpoxkux npegenax (Gonee uem B
100 pas). B sueiike mpuMmeHeH pesepcuBHBN geuratens OCIP-2 (220 B, 50 Iu). Yacroty
BpALUEHHUA €Tr0 poTOpa PeryiMpyIOT NyTeM H3MEHeHMs YacTOoThl MMTalollero Toka or 20 mo
200 I'w, BeipabaTeiBAEMOro reHepaTopoM.

Ha mucke naMnopcpxarens yCTaHaBIMBAKT YeThipe namrbl. MX MOXHO ycTaHaBIHBaThL
Ha PajHOM PacCTOAHMM OT LeHTpa pucka (ompepensercs sxkcrnepumenTtansvo). Korpa ropat
[Be [MaMeTPaIbHO MPOTHBOMOMOXHbIE JIaMIBI, TO MPH BpalleHdH ¢opmoobpaloBaTens Ha
3KpaHe BMIHBI [BIXYLIMECS HaBCTpedy OpyTr Opyry cBeroBhle oOpa3nl. [lo dopme oHu cy-
LLUECTBEHHO OTIMYAKTCA OT mpopeaedt ia dopmoobpasoBarene, TAK KaK HHThb JTAMIbl WHMeeT

Puc. 44. Ipoexunonnan syetika CMH "Tlonrasa™
53ax 4177 65



Caetoprnetp

Tpadaper

Aucn

Puc. 45. Mpurnun dopmoobpaszosauus 8 CMH 'Tlonrasa-1" (2) u "Tion-
Taga-2" (6)

ONpeNeNleHHYI0 NMPOTAKEHHOCTh ¥ KoHburypaunio. Henoapiokubie ¢opmooGpasopatenu 12,
Tak XKe, Kak M cBerounsIpbl [/, HAXOOATCA B cheuHansHo# Kaccere 10, pacmonaraemo#t
B6MM3H Bpallaouicroca gopmoobpasosarens.

JlamvnionepxaTenk BUHTOM (GUKCHPYIOT Ha BTynke /5 B mio6om nonoxenun. Paccromnme
ot namn oo ¢wpmoaGpasosatens & ompedender Kak pasmep (GopM Ha IKpaHe, TaK M HX
peskocTh. Ecni¥ npemycmoTperh yIpaB/IeHHE OCEBBIM [epeMellleHHeM JaMroJepiKarerns,
MOXHO peanuz.oBaTh 3¢dexT “HawieiBa'’ W “oTwhe3ma', T.¢. H3IMEHeHHe pasMepoB ¢opm
(nonoGHo geficrsuie TpancdoKatopa MPH KHHOChEMKe) . MOXHO NMPHBECTH BO BpallaTensHoe
IBIDKEHKE CaM JTAMMOMEMKATENb, YCTAHOBHB Ha BTYNKe /€ KONblEBhIE TOKOChEMHHKH, a Ha
namnonepxarene /4 — mpywuuAunie werku. [pununn ¢opmoobpazoBaus B paccmarpyBa-
emem CMH noxasan Ha pue. 45 ¢.

[y BT ynpaBnewusa MpOeKUMOHHLIMM sAueHKaMM B MOpTATHBHOM BapHanTe CMM "Tlonra-
Ba-1"" upessbMaliio mpocr (puc. 4€) . OH COCTOMT M3 NepemMeHHLIX pesucropos [MI1-2 compo-
Tupnenuen: 47 OM (MX 4HCIO paPHO 4MCIy KaHamloB YNPAaBIeHHS SPKOCTEIO) M CETeBOro
TpaHcdopMaTOpa. MOHWKaoulero Hanpsokenwe cetw ¢ 220 B 1o 8 B (xoTg M npumeHeHs!
NaMmIbl Ha Hanpskenke 6,3 B) . TNepemeHHBIME pe3ucTOPaMH BPYHHVIO PEryIHpYIOT HANpSIKe-
HHE Ha NaMIaX, 1A Yero Ha OCH KaXJ0:'0 Pe3HUCTopd JaKpelUleH OHck avameTpom 100 mm ¢
HAKaTKOH Ha UMIHHOPHYECKOH moBepXHOCTH g ynoGeTea nosopamaﬁwt OBIDKKA, JJHCKH
PacnenaraloT B psi Ha pacCTOAHMK 40 MM OJMH OT Opyrore (PaccTOSHHe 3TO 3aBMCHT OT pas-
MEpPOB Pe3HCTOpCB). BILE PYYeK ylpaBNeHHs pasmellaloT KHOMKH, MO3BONSIONUME Peanu-
30BaTh ECTIBILIKH opM HAa 3KpaHe, eciiM 3TC NOTpelyercs Mo XOOy PasBHTHA KOMIO3HLMH.
S3TH KHOMKH T['H HDKATHH 3aMBIKAICT NepeMeHHLIe pe3ucTophl. Ha nynbTe yCTaHOBnIeHbI TaK-
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e TymOneps! 3nekTpompHBonoB. TyMOnepbl MMEIOT CpefHee MNONOXEHHC H MO3BONAKT
HE TONLKO BKITIOYaTh H BbIK/IOYATh EeKTPONBHIaTeNIH, HO H peBCPCHPOBATD HX.

Eule omuu nepcrneKTHBHBIH BapxaHT CMM TpaHcnapanTHO# nmpoexkuuu "Tlontasa-2" ocHo-
BaH Ha NpHHuUMIE nMpumeHeHusa ABofiHoro GapabGana (cm. puc. 15, J). Ero koHcrpykrop
C. M. 3opux obpartin pHHMande Ha To, 4To B CMH 'Xapskos™, nanpumep, ceeToBoit no-
TOK, HanpaeleHHBIN Ha 3KpaH, OTPaHW¥eH NOBOJIBHO MAIbIM TeslecHbiM yriiom (yronm f,
puc. 40). ®opmynst (1), (2) nokaseisaioT, 4To KIIJL Taxoro mpoekTopa HeBeAMK, a Gonb-
1Ioe paccToAHMe OT MpOeKTopa Mo dKpaHa eule Gonee cuiokaer KITI (Bcnomuum, 4ro ocBe-
LEHHOCTE 3KpaHa oBpaTHO MPOMOPUHOHATBHA KBA[paTy PACCTOAHHA OT MCTOYHWKA CBeTa).
KouctpykTop 3apjanca Bompocom: Kak, He Tepas gocrouHcrsa GapaGauiHoro dopmoobpaso-
BaTeNdA, MOGHUTBCA CYIIECTBEHHOrO YBENTHUEHHWA APKOCTH dKpana! YBenwuMBaTh MOIIHOCTH
NaMmn He CTOMT BC/Ie[CTBHE NMeperpeBa NMPOEKTOpa, yBeNWYeHHs ero rabapHToB M rnasHoe —
pPa3MBIBAHMA KOHTYpa mpoeuupyemoro u3obpaxenns u3-3a Gonmbluod mnowaau ceeTsiucero
Tena 3THX namn. B pesynbTaTe nmouckoB u Gbina HafimeHa koHcTpykuus BOY Bupma neo#noil
Gapaban.

Ee nmpeumyllecTBa B TOM, YTO OHAa MO3BOJAET NONYYHTE GONBILOH YIoNl pacXxoxacHus
nyuel HCTOYHHKA cBeTa (CpaBHHTe, HaMpHMep, Yroll a, Ha pHc. 47 W yron § Ha puc. 40).
3710 faeT BO3MOXHOCTL 3JHAYUTENILHO YMEHBUIHTH PACCTOAHME OT NPOCKTUPOB Jl10 SKpaita
(8 CMH "XapbkoB™ paccTofiHHe MOXHO Obllio GbI YMEHBIUKTE B 4—5 pa3), Gnaronaps wemy
ApKOCTh 3KpaHa, eCTECTBEHHO, yBelnuyuBaeTc. Peseps APKOCTH SKpaHa Mo3BolsieT MCNoOfL-
soBaTh Gonee ruloTHbIE cBeTOGWIBLTPL! (101yYaTh Gonee HachillicHHBLIA 1BeT) , obecncyHBaTL
COBMEILIEHHE C APYTHMH BHIAMH NPOEKUMi Ha ToT e Jkpad. [Ipunumn dopmoobpasosanis
NMpoeKUHoHHON Mueltky ¢ gBoHbIM GapabaHoM HIMIOCTPHPYCT puc. 45, 6.

B pe3ynbTaTe MHOTONETHETO 3IKCNEPHMEHTHPOBAHHA ynanuck HahTH yiaobGuyw » obpanie-
HHH H HaJeXHy0 KOHCTPYKLUMIO NMPOeKUHMOHHON Aveliku ¢ nsBoiHbiM Gapabatom (pue. 47).
B uunuHaprHyeckoM Kopryce / ¢C CBETOMPOCKIMOHHLIM OKHOM (Crpana 1o PHCYHKY) pa3mc-
urens aBa opmoobpazyoumx Gapabana 7 H ¥ ¢ MUHHMAITBHO BO3MOXKHBLIM 3a30POM MOKILY
wwMHapaMu. Taxoe nonoxenne GapaGanop ¢ukcupoBaHo noHeAMK [0 v 1/, % KoTopeie 3TH
GapaGaubl ycTaHoBneHbl. JIHo BHemHero GapalGana mMpHMBOJMT RO BpalllCHHC "NICK [POABHIa-
Tens 16 (¢ pegyKTopomM) NocpeacTBoM oBpe3aHHeHHOTo poNiKa 7. KT e ABHTATE L TUap-
HHUPHO 3aKpervied B aepxartene /4, ¥ npywuHoft 15 pomuk 17 MGCTOAHHO HPIXKAT CHH3Y K

Puc. 46, Bapuautsl nynsroe CMU "Tlontasa-1 "~
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Puc. 47. ®opmoobpa3symowias NpoeKUMOHHaA Aueltka ¢ ABORHLIM GapabaHom

mHy 11 Breinero GapaGana. OT Hero k OHy BHyTpeHHero GapaGaHa BpallleHue NepemaeTcs
YyeThIpbMA 06pe3HHeHHBIMH poliHKaMK 2 (Ha pHMC. MOKasaHbl [Ba H3 HMX), YKpEIUIEHHBIMH
Ha Kayaioumxcs ocax /2.

06a 6apaGaHa BpalAOTCA B MPOTHBOMONMKHBIE CTOPOHBI BOKPYT obiuero Bana /3. Ilns
HafIeXXHOTO KOHTAKTa MeX[1y [OHLRAIMH OHH OKaThl mpyxuuoft 3. 3To obecneunBaeT paBHo-
MepHOe M IUIaBHoe BpauleHHe GapaGawos. BapaGaHkl MOXKHO Jlerko M3BJieb H3 [IOHBEB, ITe-
peBepHYTH Ha 180°,

Koncrpykuua aveliku “nBoitnoit 6apaban™ nossonser ynpasnsaTe maciutabom H3obpa-
MEeHUs TepeMellleHHeM JIaMTbl 8 OTHOCHTENBHO CTEHKM BHyTpeHHero GapaGana 9. Boamox-
HO TaKKe BepTHKAIBHOE MNepeMelleHHe [epiarens NaMIbl 5, 4TO HCNONb3Yercsd, Kak MpH
IOCTHPOBKE BCEX CBETONPOEKLUMOHHBIX fYeeK M NMPH CBeNeHHH H306paeHWs Ha OJHOM 5K-
paHe, Tak ¥ VIS KOMMNO3HIMOHHOI'O COBMEIICHHA CBeTOBBIX ofpasoB. MaHMNynMpoBaTh HC-
TOYHHKOM CBeTa NpH noaroroBuTensHoft paGore BOY MoxkHO BpyuHyIo, a BO BpeMs KOH-
UepPTHOTO HCTOTHEHMS JIyYLlle 3TO eNaTh AMCTAHUMOHHO. BTy/Ka 6 WA 3aKpervieHHsi HCTou-
HHKA CBeTa I1ep eMeLLaeTCs OTHOCHTENBHO BepXHel KpPLILKH 4 IPOeKUHOHHON SYelKH.

KoHctpykTHBHYI0 BeicOTy GapaGaHoB ompenenfioT HCXOOA M3 BRIGPaHHOro pasmepa 3K-
PaHa M PAcCTOAHHA [0 Hero, TaK KaK HY>XHO oBecneyHTs 3amoiHeHHe 3KpaHa PUCYHKOM IpH
mio6oM MonoeHUH HCTOUHHKA CBETa.

Kaxmpiit w3 GapaGaHOoB MOXHO BBITIONHHTE OBYCNOHHBIM H YNPaBNATH COBHTOM CJlOEB.
JT0 HeTPY[HO clienarh, Mo KpaifHel mepe, oA BHyTpenHero 6apabana, pacnofioXuB INeKTpo-
TPUBOJL C MOABIKHBIM KOJIBUEBBIM TOKOCBEMHHKOM B LEHTPE, Hafl MPIKHMHO K npyxuHot 3.
Takad KOHCTPYKUMA TO3BONAET CBETOXYNOXKHMKY H3IMEHAT: KOHOQHI'YPaUHI0 CBeTOBBIX
o6pa3oB, a TaloKe yNpaBJATL MX HCYe3HOBCHHEM WIM NMOABJIEHHEM MPH NONHOH APKOCTH
HCTOYHHKOB CBeTa (eCNH cHenats MPOMEXYTKH MeXay Mpope3fMHM, PaBHLIMH IO pa3sMepam
CaMHM MPOPEe3AM) .

Bce mepeyHclieHHLIe NMPHEMLI yrnpaBieHHA (opMoft MOTYT MOKA3aTBCA H3JIHILHE YCIIOXK-
HEHHBIMH WIH TPYJHO BBINONMHMMEIMH. Ho 3aTO MM conmyTCTBYET yBenwueHHe YHCNa cTeme-
Helt cBoGomel ynpasieHHs dopmMolt Ha 3KpaHe, BEIABJICHHOE CBETOXYIOKHUKOM Ha PaKTHKe.
B HexoTOpbIX KOHCTPYKUMAX M3oOpeTaTens BBeN OMCTaHUWMOHHOE yIpaBJieHHe CMeHOH LiBeTa.
CpenaTte 3TO HETPYAHO, IIOCKONEKY KOPMYC AYefKH UHIMHOPHYIeCKuH, a Haubonsuimi Heob-
XOOMMBEIH Ha NMPaKTHKE YTONl PacKpBITHA MO IOPH3OHTWIH OKasanca 95°. CnegoBaTenkHo,
Ha UMIHHOPHYECKHH KOpNycC MPOeKUHOHHOH suyeliky MOMHO Hanerh elle OOMH LWHIHHOp,
COCTaB/IEHHBIR W3 YeThIpeX MYTOBEIX CeKUHH, H3IrOTOBJIEHHBIX M3 uBeTHOH twienku. [loBopa-
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uMBas 3TOT LWIMHOP Ha 45°, MOXHO OKpaluMBaTh CBeT B moGo#t M3 4eThipex WBeToB. Bee
3TO0 TO3BOTIAET PeanH30BaTh AHHAMHKY CBeTOBoro obpa3sa No MHOMMM NapaMeTpaM, 4YTO He-
[OCTYIHO ApYTHM K3BecTHeIM CMH.

KOHCTPYKTOp MCHBITaN TakoKe HE3aBHCHMBIf MPHBOL JUIA HAPYXKHOTO H BHYTPEHHEro
6apabaxos. ITo No3ponseT BpalllaTs GapabaHbl He TOTILKO HABCTPEMY, HO H B OJJHY CTOPOHY,
MpHUeM CKOpOCTb BpallleHMS K@KIOTO M3 HHX MOXHO BaphHPOBATh B CaMbiX IIMPOKHX Npe
nenax. [Ip 3ToM Bo3HHKaeT cBoeobpasHulll 3¢peKT "HaGeranus " cBeTOBLIX (opM.

BHelHu#i BHJ NPOEKIMOHHOH Aueltkd MokalaH Ha puc. 48, a u 6 (HaBepXy BHHeH Mexa-
HH3M HIMeHeHHs Maclutaba). dopmooBpa3oBaTeNd H3TOTOBNIEHB! M3 NaTyHHOH (OMLTH,
Ha KoTopylo dotocnocobom Gbin HaHeceH PMCYHOK, a 3aTeM BBITPaBIIeH. TMocne TpaBneHHs
MPAMOYTONLHAA 3ar0TOBKA CBEPHYTa B LMIMHAP W Kpad criasHbl. [UIA yBelHYeHHA XKeCTKOC-
TH MO OKPYXHOCTH LAHHZPa CBepXy W CHHM3Y MpHNAsHA CTANBHAA NMPOBOJIOKA NHAMETPOM
1,5-2 mM. BapaGaHbl MOXKHO HITOTAaBNHBATh TAIOKE M3 UBETHOH IUIEHKH, MOXHO HCMONE3O0-
BaTh CTEKNAHHbIC UHTHHOPLI.

Omuu 13 BapuanToB CMU 'Tlonrasa-2" mna komGuuata 3n0poBka B KpacHoropcke Moc-
KoBcKoft 061, maroTosned B 1978 -1980 rr. CMU cHabxeH MynbTOM ynpasiieHHA (KOHCT-
pyktop B. X. Hecrepenko), BeimonHeHHsiM Ha 6Gaze wiaBuaTypsl anextpooprada “Jlens™.
IMon3yHkoBble perynaTopsl (nepemenksle pesucropsl CI13-23) mpenHasHaueHs! 41 IUIABHO-
ro ynpaBlieHHs SPKOCTBIO B K@HKIOM CBeTOBOM KaHane. KnaBuaTypy McCnone3yioT misi aMc-
KPETHOTO BLIBEICHHMA NMPOEKLMH HA 3KPaH, OJA BCMBIIEK M CBeTOBRIX “akkopmos'. MUmeer-
Cs Taxxe nejanb MIAaBHOIO PeEryaHpOoBaHMA ob1ell spKocTH Beell CBETOOMHAMHYECKON KOM-
no3HuMKH. He3aBMCHMO OT TOTO, CKONBKO B 3MH30M€ 3aHATO A4eeK, Bce H300pDKeHHA MOTYT
6uITh MNaBHO "yBegeHbl™ ¢ 3KpaHa oblueft negankio,

Puc. 48. poexiwonnas suefixa CMH “Tlontasa-2"
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Puc. 49. Cxema Gnoka ycunenus mounocry CMU

PaccMOTPHM HekoTophie 3MeKTpoHHble yanskl atoro CMUW. ¥Ysen ynpasiienWs ApKOCTBR
(puc. 49) cobpad Ha newaTHoO# nnaTe, yKpelUleHHOH HeMocpefcTBeHHO B IPOCKUHOHHO
syciiKe A TIpedellbHOI'0 YKOPOYEHHMs TOKOBBIX LeMeH. Y3en MWTaeTcs CeTeBLIM HalpsikKe-
HueM 220 B yepes pesucropbl R4 u RS, DTo HanpsXeHHe BBINPAMIICHO JHOHLIM MOCTOM
VD4 — VD7. Ha TpaH3ucCTOpbI MOCTYNAKT TpanelueHJanbHble HMNYTBChI HanpskeHuem 24 B,
Curnan ynpasyicHus Hanpsokenuem +(0—8) B nopsenen k Gaze ynpasnsioliero TpaH3ucropa
VT2. llapanncneHo 3MUTTEPHOMY Nepexoay Tpaksucropa V72 mnonawsiioucH TPaH3IMCTOp
VT! B monHoM BKIOYeHHH, 06pasys reHeparop Toka. [anee curHa rocrynaer Ha aHano-
THYHYIO TIapy TpaHsucTopoB VT3 u VT4, Ecnu ynpaBnsiolmit CHTHAN OTPHUATENeH, Mapy
VT1, VT2 MOXHO MCKIIOUHT.

C yBenMuycHHeM YNpaBMAIOLIEro CHTHaNa OTKpbIBaeTca TpaHauctop V74 M HaumHaeTcn
3apaa komneHcatopa C/. Kak Tolbko HamnpsikeHHe Ha KOHIEHcCaTope JI0CTHTHET NOpPOroBo-
ro ypoBHA cpabaThIBaHHA OMHOMEPEXOJHOro TpaH3ucTopa VT3, OH OTKPBIBACTCA, KOHJIEH-
carop C/ paspskaercs yepes nepsvuHylo ofmoTky TpaHcdopmaropa 7/ (IIpUMCHEH MMIYITb-
cHbtit TpaHchopmatop TMS-27, Ho MOXHO MCMIONB30BATE M MoGoH OpyToii ¢ KoadduUeHTOM
Tpanctopmannn 3 :1). Co BropwuHo#i 06MOTKM TpaHchOPMATOPa KOPOTKHC HMITYJIBCh! TO-
Ka NOCTYNaoT Ha yNpaBNAoUi 3MeKTpoll CUMHCTOpa, OH OTKPLIBAETCH /10 KOHUA nusiyre-
pvona. Takum obpasom pealiH3oBadHo (ha3pBOE YNPaBIIEHHe MOLUHOCTBIO HArpy3KH (J1amiibl
HakanusaHuus) . Tlpyu OTCYTCTBHMHM YNPAaBNAIOLIETO CHTHANA HA HUTh JAMIILI HYXKHO MOAABaTh
HayanbHOEe HANpPsDKEHHE, O0CTATOYHOE [UIA Toro, YToObI HMTH [IOBECTH [0 KpacHOro Kane-
HHH, — 23TO TO3BOJIAET JIWHEAPW3HPOBATE XapaKTEPHCTHKY ympasnerua. HavyansHoe Hamps-
seHue noabupaloT pesucropoM RZ. B HEKOTOPBIX MPOEKUMOHHBIX AYEHKAX BMECCTO /1amIl
Ha 220 B, 150 BTt npuMeHeHsl namimb! Ha 127 B, paGoTtaonide B poxuMe nepexana. Ha Hin
NnoaaT HanpskeHHe He Gosiee 160 B. [lpenensHbld ypoBeHb YNPaBIAAIOLIETO BBIXOIHOI'O
HanpsHKCHUA YCTaHaBITHBAaKOT noabopkoii pesncropa R 1.

¥3en ynpaBieHHA YacToToit M HanmpasiicHWeM Bpamlenus GapaGanoB opmooGpaszosate-
ne# noxasan Ha puc. 50. C gBwkka nepemenoro peaucropa R/ ynpasnsionmit curHan yepcs
peaucrop R+ mogacres Ha MHBepTHMpyioluMit BXxon OY DA, Hanpsikenue Ha HHBepTHpYIO-
UM BXOOe (PMKCHPOBAHO Ha ypoBHe okxoito 4 B memwrenem R2R3. K seixony OY uepes
peaucrop R 7 BKIOUEH YCHIMTE/1L MOLLHOCTH Ha TpaHuaucropax VT w VT2, ¢ puixona 31oro
YCHAMTENA TOK NOCTYMaeT Ha oOMoTKyY penepcuBHoro asurarens MKM-2 nocroaunoro Toka.
Pexum ynpasnenust YacTOTOR BpaumieHist BbIOpaH TaKHM, YTOBBI npu cpenHem MofoxeHUH
JBIDKKE MepeMeHHOro DEe3HCTopa R/ poTop 1CeKTPO/BHTATENS He Bpawanics [ipW 1oBono-
TC PYYUKM 3TOIC DE3HCTOPA, HAMPHUMen BIER. MNOTOr JO/DKEH BPAlIATLCT BICBO. NPHYCM
YacToTa BPALICHHA CTo TPAMO MPONOpPUHOHUIBHA CMEIICHUID JBIKKA OT CPOHCro Mono-
HEHM
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Puc. 50. Cxema y3na ynpasieHHs YacTOTOH W HanpasiieHHeM BpauleHus dop-
moobGpa3zoBaTens

Mo Tako# xe cxeme coGpaH M npHBOR y3na ynpasneHHa maciuTtabom. Pasnuua 3akmoda-
€TCA JIMIUL B TOM, YTO pesucrop RJI ycTaHOBNeH HEMOCPENCTBEHHO B AYellKe H ero ABIDKOK
CBA3aH C MEXaHHIMOM INepemelliedusi naMbl. Kak ToNbKo pyukoft yIpaBNAIILETO Pe3UCTO-
pa RI Ha mynsTe vopasneHHWs BBOJAT HeGOMNBIUOE PaccOTNIACOBAaHHE, IMEKTPOMABHTaTeENb

Puc. 51. Komnoauumu C. M. 3ophHa
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Puc. 51. Komnosuuuu C, M. 3opusa

M1 HauMHa2eT mepemellaTk NaMNy W OJHOBPEMEHHO MepelBHraTh ABHXOK peaicropa RJ3 no
Tex MOP, MOKa paccornacoBaHHe He Gy[eT CKOMIEHCHPOBAHO, W POTOP MBHTATeNA OCTAHO-
BHTCH.

3asepuras onucanne CMH 'TlonTaa-2", cienyeT KOHCTaTHPOBATh, YTO BIOJIHE BOIMOXK-
HO co3flaHHe TMGKOro CBeTOMHCTPYMEHTapHs, NYCTh M He MpeTeHAYIOIIero Ha YHMBEpCanb-
HOCTB, HO cnocobHoro peann3oBarh HeoGxoMMMoe MHOT00Bpa3He CIIOXKHBIX CBeTOMHaMHYeC-
KMX Komno3uuuit (puc. 51,4,6).

11. CMW Ha 6aze cTaHpapTHbIX CNananNpPoOeKTOPOB

B papMoTexHHYecKOH NHTepaType NOCIeNHMX lleT, PeXie BCero B XypHale
"Panuo"”, moABMIICA PAM ONMMCAHHMH NMPOCTeRINIMX TAK HAIBLIBAEMBIX LBETOMY3IBIKANMBHLIX HH-
crpymentoB (LIMH), oGecnevynBailMX NMHIIL W3MEHEHHEe APKOCTH M UBeTa 3KpaHa. B HMX
¢ TIOMOLLBI0 COBPEMEHHBIX MEKTPOHHBIX CPEICTB PEIUAloTCA, [0 CYTH fefa, Te e 3ajauH,
KOTOpbie craBHiH ceGe B Hauare BeKa IMHOHEPHbl CBETOMY3bIKH, OMPaHHYMBAIOLME BO3MOX-
HOCTH HOBOTro MCKyccTBa GecdopMeHHBIM LBETOBLIM CONPOBOX/eHHeM My3bik#. Ho pe-
LIEHHs 9THX NPOCTBIX 3afad H3obBperaTenH MOCTHTalT MPUMEHEHHEM NOBOJBHO CIIOMKHBIX
CXeM M KOHCTPYKUMH, KOTOpEIE HEONMPABJAHHO Y[OCTAHBAKTCA NOPOI0 HX ABTOPAaMH BBICO-
KOIO 3BaHMA “LBETOMY3BIKATHHBIA CHHTe3aTop ", “'LBeTOMY3bIKaNBHBIA opran” [15, 18, 19,
32, 33]. OMBIT MOKa3bIBAET, YTO YIOBJIETBOPHTENBHYI0 LBETOBYH OHHAMHKY MOXHO HOJY-
4yuTh Gonee AOCTYHHBIMH CDEINCTBaMM, MPERNoarall¥My, MpaBia, HEKOTOPhIE CIOXHOCTH
UPM MCIIONHEHHH, — C IOMOLIBIO ABY X 0 GbIYHBIX CTAHIAPTHLIX AHANPOEKTOPOB, HANPABIIEHHBIX
Ha omMH 3kpaH (puc. 52, a). Ipu 3Tom crenyeT monb30BaThed OMANPOEKTOPaMH, KOTOpbIe
MOryT paGoTaTh ¢ JHAMO3MTHBHBIMH KACCETAMH M ClIEUMANIEHBIM [BYKAHANBHBIM PerynfTo-
poM spkocTH, obecreunBalonmiM paGory B pexume “HarnkiBa', Eciu B gHanosuTHBHEIE
PaMKHM TOMECTHTh HE CTaltfibl, a YHCThbIe CBETOGMMNETPHI, H BKINOYATH OHANPOEKTOPHI MO-
OuepeHo, NNABHO MEHAS TPH 3TOM APKOCTh B KOKOOM H3 HHX OT MHHMMYMa [10 MaKCHMyMa
W obpaTtHo (pHc. 32, 6) , MOXHO MONYYHTE MPaKTHYeCKH Mobylo mHHamMKKy' UBeTa Ha 3Kpa-

1

CKOpOCTb CMeHbI LIBETA Ha 3KpaHe OrPAHMYEHA TEXHMYECKMMM BOIMOMKHOCTAMMN [Ha-
npoextopos. — [Ipum. peo.
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Puc. 52. PaboTa [BYX NHaNpOeKTOPOB B pexume "Hamieis™ (4) M rpadux
H3MeHeHHs HX ApKocTH (6)

Puc. 53. IInanpoexumonnsit CMU *"Mougpuan™

He. EctecTBenHo, cMeHa craltfla B K&KIOM JHANPOEKTOPE MPOHCXOOMT B TO BpeMA, KOTHA ero
MPOEKLUMOHHAA JlaMna BeIKMoYeHa. [JocneoBaTeNnsHOCTE CMeHBI UBETOB yCTAHABIMBAIOT 3a-
paHee BEIGOpOM NMOpSAMKa CBETOMHIBTPOB B KaCCETaX AHAPOEKTOPOR,

Taxko#t CMH ynoGen Tem, uTO lLBeTOBhle Ci1aH[Ibl MOXHO JIETKO MEHATh, MepecTaBNATh B
KacceTe, KOPPeKTHpPYs LBETOBYK NapTHIO NMpousBefeHus. Yucno cnalimoB B KacceTe mpo-
exTopa oObMHO paBHo 36 wiu 50, Tak uTO y[IBOEHHOTO HX YMcna, ecyiH yuecTs 06a gHanpoex-
Topa, AOCTaTONHO [ COMPOBOXOEHHS MOBOJNBHO MPOMOIKHTENBHEIX MY IBIKATBHBIX MPOM3-
BemeHn#l. CBeTodWIBTPBI HMCMONMB3IYIOT WIH IUIGHOYHblE TpHALEeTATHBIE, HIIM JKelaTHHOBbIE.

BoamoxkHoctH CMH Ha Gase cnafiAnmpoOeKTOpPOB, KaK Mbl BHOWM, OIPDaHMMEHbI, H €CIIH
yx pabGoTaTh ¢ Gec)OPMHBIMH LBeTHBEIMH ClaiilaMH, TO HamHoro 3d¢eKTHee BRIMAIMT Kap-
THHA HA 3KPaHe MPH HMCIONb3OBAHHM HECKOJIBKHX NHANPOEKTOPOB ¢ Pa3HECEHHBIMHM M Mepe-
KpBIBAOIMMHCH ONAMK nmpoekuuft (puc. 53}. MeHsAs spxocTs K@OXIOTO H3 NMPOEKTOPOB,
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MOMHO TIQNYUHTh MHTEPECHBIE COYETAHHS LBETOB B 30HAX MEPEKPHITHA MPOeKUMH. KapTunst
MONYHAOTCA MOXOXKHMH Ha KOMIO3HUMH TOJUIAHACKOIO XYyAOXHHKa I1. MoHppuaHa, 1Mo3-
ToMy mnopobBHoe ycTpoiicTtBo, ucnbiTanHoe B CKB 'Tlpomereit™ HecKonkKo ner Hasaj,
Tonyumno croib HeoGbuHoe HasBarKe (OHO omMcaHo B [25, ¢.125]).

Ho Bce xe puanpoexumonnbie CMH nyuure mcnons3oBaTh A Bocrpoussenedus Gonee
CTIOXHEIX CBETOBBIX KOMIIO3HIMH, COXPaHMB PE)XHM “HalUThIBa", TONBKO NPH 3TOM Heo6xo-
AMMO BHECTH B HUX 37TeMeHThl GopMbl, pHCYHKa (WA CBETOMY3LIKH 3TOT PUCYHOK 00BMHO
aGcTpakTHIH) . AGCTpaKTHEIE O PUCYHKY Claibl MOXHO H3TOTOBHTh B JOMALIHMX YCIOBHAX.
Hx 06bMHO pHCeyOT dromMacTepoMm, LBETHEIM NaKoM (LlaMOHNaKoM, IMH@TaNeBbiM) Ha (oTo-
IUICHKE CO CMBITBIM WIM OTHUKCHPOBAHHBIM Ge3 MPOABKH 3MyNBCHOHHBIM croeM. PucyHok
MOXHO HE TOJIBKO BBINONHATE OT PYKH”, HO M GOPMHPOBATE Pa3NIMYHBIMH XHMHYECKHMH,
MEXaHMYECKMMH W ONTHYeCKHMH cnocobamu. UasickaHHEIe cnaligkl MOPO3HBIX Y30POB M HHes
JIErKO M3rOTaBMIMBAIOT, HANPHMEP, C MOMOIBI PacTBOPA THNOCYNbGHTa HIIM MOYEBHMHBI,
HaHECeHHOT'0 Ha INeHKY (WIH Ha ToHKoe cTexso). [lociie BBICKIXaHHA 3TOT y30p ciedyeT
3aLUMTHTL BTOPBIM CJIOEM NMPO3PaYHON TUIeHKH. MHTepecHbIfi pe3ynkraT Jaer Mo3au4Has am-
MUIHKaUUs M3 HeOONBIIMX KyCKOB CBETO(MILETPOB, 3aXaTasd MEXIY NBYMA TOHKHMH cTexrna-
MH. B HEKOTOPBIX CNyYyasX €€ MOXHO KallleTHpoBaTh (PHTYpHOH paMKo#ft M3 uepHoil Gymaru.

H. xoneyHo, ynobxee Bcero cosnasarh aGeTpaxkTHble cnadibl oObMHEIM (poTocmocoGoM.
Ins aroro mnydlle BCero HMCHONB30BaTh oOpalllaeMyl LBETHYI IUTeHKY ~OpBoXpom’ MIH
"HO". O0BeKTOM ChEMKH MOTYT CIYXHTh He TOJILKO HapHcOBaHHble aGCTpaKTHBIE KapTH-
Hbl, Y30Pbl WIH OPHaMeHTHl, HO H 00BEKThl MPHpPONBI, CHATEIE B HeoObLMHOM BHIE, — KpYIl-
Hasi CTPYKTypa IpeBecHOH KOpBI, TPaHHTa, [lecKa, BoJHOH NMOBepXHOCTH, CBeTOBBIX GNHKOB
B JIMCTBE, MHKPOCPe3bl pacTeHHil, MHKPOCTPYKTypa MeTalia, XHAKMX KPHCTAUIOB M T, I,
Ilpu sTOM wicayeT NONB3OBATHCA Pa3fIMYHBIMHM CIELHAIBHBIMM ChEMOYHBIMH HacaJiKaMH,
(HNLTpaMH, NPH3MaMM, MPUMEHATE NPHEM ''CMa3biBAlOLIEro’’ OBWKEeHHA NpPH ChbeMKe, pac-
¢okycHpoBky. Bonbluoii 3anac BoamoxHocTe#t TpaHChopmauuy u3obpaxeHus Kpoercs H
B HCMONB3OBAHHH CNEUHMANBHBIX MpPHeMOB o0paboTKHM NNEHKH W TeYaTH — CONAPM3alMA,
OBOHHAA 3KCIOSHLMA TPH KONHPOBAHHM, HeraTHBHAs IepereyaTKa M T.[. — 3[ech OMOXeT
Bam B pabote xypHan "Coperckoe doto™.

BuumareneHbI#f B3TNAN CBETOXYHNOXHHKA MOXeT OTKPBITh BOKPYT NMpaKTHYecKH Gecko-
HEYHOC KOJIHYECTBO H300pasHTeNBHOrO MaTepHana — He TONbKO WA (OTOChEMKH, HO H INA
HENOCPEe/CTBEHHOTO [OMELUCHHsI B [MANO3HTHBHYI0 paMKy. BoibmuTe, K mpHMepy, o6bn-
HbIf OCEHHMH IHMCT. MporyiaabTe TemnbIM YTIOrOM, 0OMaKHHTE B MpPO3payHBIi LAMOHNAK,
utobBl "3adMKCHpOBaTL” €ro — M BOT Ha 3KpaHe MPHUYUIHBAA NayTHHAa TOHKHX NPOXMWIOK
NMCTa, KOTopasi B CBETOKOMITO3HIIMH MOXET W3MEHHTh lIBeT, TpaHchOopMHPOBaThCA B pAbb
BOIHON MOBEPXHOCTH M T. 1. BecbMa OCTOPOXHO, TONBKO TaM, TJe 3TO ONPaBNaHO XYHOXecT-
BEHHBIM 3aMBIC/IOM, MOXHO BBOMHTb B CBETOMY3LIKIbHYI0 KOMIO3HMUHIO M OTKPOBEHHO
y3HaBaeMble H300paeHHs pcanbHbIX 06beKTOB — CONHUA, UBETOB, MOAER H T. 1.

Bripouem, My3bIKanbHBIH MOHTRX MOXHO NMOCTPOHTH LETMKOM Ha PealbHBIX H306pae-
HWAX (BKIIOYAST M KOMWH KapTHH XyAOKHHKOB) . Peaynerars! nogoGHOIo aynHoBH3YaIEHOTO
CHHTE3a HAMOMMHHAIOT KHHO, TONBKO M300paKeHHe 3mecs Bcernma ¢ Gonblueft paspeluaroied
CnocoBHOCTHIO H HMCETCH BO3MOXHOCTH CHIOMHHYTHOT'O NEpeMOHTaXa KafpoB (cialimos),
IopoBGHas ¢opMa XYOOXKECTBEHHOI'0 BO3MEHCTBHA MONMYYKIIa CELHaNbHOe Ha3BaHMe “cnaii-
AOMY3bIKA/IbIbIC CHEKTAKIK ™' M LIHPOKO NMPUMEHAeTcH cedyac B MPAKTHKe OHCKOTEK, B Te-
arpe. Ha 3CTpane, Mp¥ oOpMICHHH BLICTABOK. OmnbIT paboThl B 3TOM XKaHpe LieHeH He TOMb-
KO cam no ccle HO MOXET MOOTOTOBHMTh M K Donee CIOKHOMY BH3YaNEBHO-MY 3BIKATEHOMY
CHHTC3Y B CBCTOMY3bIKE.

WHTepecibli 30D®eKT, NONOOHEI! HIBECTHOMY 3PCIHILHOMY TpHeMy “JlaTepHa maruka™,
NOIYUaeTes, ecn CnalI-KOMMOSKUMA CONEDHHT H300paKeHH AKTepoB, HAXONALIMXCA MPH
3ToM "KMBbEM ' Ha CucHe. B TeaTPaNBHBIX Caito-KOMNO3HUMAX MO CPABHEHMIO CO CBETOMY3bi-
KalbHBLIMK 3aIa4a Bee e obnervaercd., Tak Kak B “anceHan” H306pasuTeNBHBIX CpENCTB
MOXHO BKITIOUMTh M [OKVIHBIC Cllaliobi. Ho W B 3TOM Clydae ocTaercs MecTo s TBopYec-
KOH BBLINYMKY CBETOXyHOOXHHKA. Hampumep, oTmevarafiTe ¢ LBETHOro cnaftfa UBeTKa YepHO-
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Genblil MO3UTHB, BCTABETe MX B CMEXHble KacceThl — M Ha BalIMX Inaszax yepHo-Genas doTo-
rpadui po3bl Ha 3KPaHC MCUICHHO CTaHOBMTCA LUBETHOH. A 3To M30DpaKeHHe 3aTeM pacTBo-
PHTCA B YMCTOM LBETE H MoracHeT (B KacceTaXx COOTBETCTBEHHO — CBETOGMIIBTP, a 33 HHM —
Hemnpo3pauHeli cnain u3 YepHo#t 6ymaru) . lpocro, Ho 3ddexTHO! A ewIH OnYBaHUKK NpeB-
pallfaeTCs B CONHLE WM B JIMUO [OEBYINKH, H3 CTPYKTYpPhl KOPbl MeJICHHO "lpogBnacTca’
H3pE3aHHOe MOPLUMHAMH JIMLO CTapHKa, KOTOpPOe 3aTeM IpPEBpalllaeTCi B MOPIUMHBI Trop,
CHATHIX CO CIOYTHMKA WIH C CaMoOJleTa — HAJMHLIO APKMH M OYEBHOHLIN XYIOKECTBEHHBIR
0bpa3 IHOCTH ¥ BEYHOCTH.

OucHb BrCYaT/IACT B ClafOOMY3BIKAIBHBIX MPOrPaMMax coueTaHKe B peXkume “HalibiBa ™
abCTPaKTHBIX W pealbHBIX CAHNOB. M XOTA BO BCEX ITHX CTYYasAX HAa IKPaHe HET pealibHOIo
IABWXECHUA CBETOBBIX 00pa3oB B IUIOCKOCTH 2KpaHa, NpH yMeloM COBMEILICHHH CITAfiloB ero
3aMcHACT BPCMCHHAN OMHAMHKA H300paXeHHs — KOHEUHo, 3[ech HyxeH cBoeoOpasHbiil Ta-
JIaHT, BKYC, YMEHKC COIVIaCOBLIBATH MJACTHKY COBMelIaeMbIX H300paw cHMi, M HE TOJILKO
M0 KONTYPY PHCYHKA H CIOXETY, HO M 1O INOTHOCTH, H 110 KOJNIOPHTY . BripoueM, He HCKIIIONCHO
H [ONOMHEHHE CNANIOBLIX MY3LIKAIBHEIX KOMNO3HUMHA peatbHod IMHAMUKONA CBeTOBBLIX Onu-
KOB, NATCH, BOJIH, KaK 3TO feliaeT, HanpuMmep, cBeToXymoXHHUK C. M. 3opHH, OXHUBNAA pe-
AIBHLIC NCi3aKH ABIDKCHHWeM "obnakoB™, MepuaHWem Bompl, BCMbIIIKaMM MonHuit., [lis
3ITOr0 OH [AONOJHAET [HANPOEKUHOHHEIE MPHOOPEI CBETOXXMBOMUCHLIMH VCTPOACTBAMM, KO-
TOpbIE OIIMCAHLI B MpCObIAyuCM naparpade.

B nomoOHBIX ay[qMOBH3YyaJIbHEIX KOMIUIEKCAX KeNaTellbHO HCMOJB30BATh JIHANPOeKTOpPh
C JIMCTAHUMOHHBIM YMPaBIICHHEM CMeHOH cnainoB. (CBONHbIH NepedYcHb XapaKTCPHCTHK
OTCYECTBEHHBLIX JIHANMPOCKTOPOB CM. B [14].) Camu npubopsl HeoGXoaMMO HeMHoro jjopa-
GoTark - OT NPOCKIMOHHBIX JIAMII CAENATh OTACbHbLIC BRIBOMB! VIS MONKIIOUEHHA MX K pe-
rynaropy Hanpsbkenus. B "Tlpotone™ u “Kpyrosope™ 3TH mepegenikm MHHMMAanbHBI, TaK
KaK B HH\ YCTAaHOBI/ICHBI ITPOCKUHOHHBbIC namikl Ha 220 B. A B "Anbsde”. "CeBurase-asro”,
“Mesienre”™ MpUMCHCHLE MOIIHBIE HH3KOBOJBTILIC naMmbl (24 B, 150 Br), 1 noatomy B pe-
ryJsaTopax. B 2ToM uiyvac, Kokiablit BYM norkmoven x cwioBo#i obmotke TpaHcdopmato-
pa COOTBCICTBYWOUWICTO [ManpoeKTopa. B nHanmpoexTopax ¢ py4HOH CMeHOW cnaljloB HHKa-
KHMX nepeac/iok e TpedyeTcd. HX NMOAKIIOHAIT HEeMOCPCACTBeHHO K BBIXOOY peryisTopa.
Ho Bo Bpems O¢MOHCTpauHMH cnalijonporpaMMbl MX QoJpkeH obcmyXuBaTh cam OmepaTop.

B okcnepumentax, nposorupuimxes B MIY (r. Mockea), C. M. 3opuH Mcnone3oBan
MO/CPHHIHPOBAHHEIC UM JIMANPOCKTOPBl “Anb(da’, a perynsTopaMM HaNPHXKCHHA CIYXKHIH
obblunbie apToTpanchopmaropel JIATP. llupokui wHTepBan BpalCHUA PYYKH YIpaBlleHHA
obecneunsact MCOUICHHOC M IUTABHOC M3MCHCHWE APKOCTH Namikl auanpoexTtopa. B CKb
“Tlpometcii’” BLIOpaT OpyTOii BapHaNT YCTAHOBKH, MCIBITAHHBIN B NeAACTBMH B HECKOIBKHX
KOHCTPVKTHBHBIN peinciinax |44 . OcTaHOBUMCH Ha 0jIHOM H3 HUX.

[pHHUMIHANIBHAA CXCMA [IBYX KAaHAIBHOTO 3IJICKTPOHHOIO PCTYNATOP2 HANPAXKCHWA IS
pabotel ¢ mHanpocexrtopamy “Tlporon™ u3obpaxena Ha puc. 54. PaGorta nonobroro yerpoii-
CTBa YAPABJICHUSA TMPUCTOPUMA yKe ObLIIA MPEICTARICHA paHee Ha puc. 49. B oTom xc perys-
TOPC APKOCTBIO HCIVUHMKOB CBCTA yNPABIAOT B KLOKIOM KaHalle He3aBHCHMO ICpCMCHHBIMHK
pesucTopamu Rf 1 K5, pviKkH KOroDbIX BbIHCCEHbl HA JIHUEBYIO MaHeNlb. ¥ CTPOWCTRO yIIpas-
JICHMSE [IWTACTCA HVIBCHPYIOILMM TPANeUCHLUIBHBLIM HAUPAXEHHEM, PopMUpY cMbiM cTabuIH-
Tporom VDG B Hauwie kokOoro NHolylepHoia. KOTHAA aMmIUIMTYNa CeTCROI0 M MHTAIIIEro
TPANCUCHAVIBHOTO ILNIPAXKCHMA DAaBHA HyJIK, UDOHCXOJMUT OMHOBDEMCHINOC 2AKPLIBAHUE TH-
PHCTOPOB H OJHOTIEPLUANIHLIX  TPAHIHCTOPObL., W DCrVIATOD BO3BPALIACTCO I MCAQIHOC COCTO-
auue  OuepelUHoC OTKPBIBAHWC 3THN 3ICMCHTOB NPORCKOUHT YXE [OT/LI, KOI'ld4 YHPABIHK-
uee HanpsaxRCcHHY J1OCTHI HeT noporosorae YROBIA

Taxkum UG['I:!BOM‘ B TCUCHHC KDKIOTO NONVICPHOLA GVIIGI‘ HUPOHCXOOUT b OTKPBLIBIHHE Th-
PHCIODE € ONPEIICHHON BpeMeHioR 3alemK Kol OTHOCHTENBHO HavaNla KakIoro Monyneph-
ola )!!‘II\'()C'TL JIaMITbi. BKIIKYEHHOE 110CAed0BaTCIIBHO C TWPHCTDPOM. GyﬁlL‘T IIPH OTOM H3MC-
HATLCA B 3aBHCUMOCTH OT 3Toi* n_ncmcrmdi»’: 3ACPKKH: YeM OHa MeHBUIC., TEM sApYe CBCTHT
naMna HPOeKTopd, ¥ HaoGopoT. FeryiHpyIOT 3aNepXKy NCPEMCHHBIMK De3HcTopaMu R4
i RS.
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Puc. 54. MpMHUMNHANBHAA CXema IyJbTa [UIS YNpPaB/IeHHA OHANMPOEKTOpaMH

Yrobel cMeHa clalia MPOM3BOIOMIACE B TOT MOMEHT, KOTJAJIaMIa IPOeKTOpPa BhIKIIOYe-
Ha, MepeKsIoyaTeNieM, HanmpuMep SA2, 3anycKawT BpemsA3ajapluee ycTpoHcTBO Ha TpaH-
aucrope V711, sambIKalolllee Ha | ¢ koHTakTamu pene K1,/ uenk cMeHbl cnaitnos. KoHerpyk-
THBHO nepeKmodaTeny SA2 u SA3 ycTaHoBJIeHbI TaK, UTO X KOHTAKTHI 3aMBIKalOTCA B Kpait-
HHX MONIOKEHHUAX COOTBETCTBYKOILEro MEpeMeHHOro pesucropa. A BO3MOXHOCTH MIHOBEH-
HOTO BKJIIOUEHHMH OHOTO M30Gp@KEHMA B HANIOXEHHH Ha [pyroe B KDKIOM KaHale JOMON-
HHMTEJIBHO TP elyCMOTPEeHbl COOTBETCTBYIOLIME KHOTIOYHBIC BhIKIKYaTenu SBI u SB2 (Hanpu-
mep, KM1-1).

[MpoexuvoHHble TaMIbl £L] w £L 2 BknioyeHb! B KaHANe MOCITE0BATENEHO C THPHCTO-
pom. [TockoneKy THpHCTOP TPOMY CKAeT TONLKO OHIL ITONYNIEP O, HATIPSKEHH , [/11 HOpMAallb-
Holt paboTsl namn wx HeoUXOOMMO MUTaTB OT OTHEIBHOTO ABYXMONMYNEPHOOHOTO BBIMPAMH-
Tena (wa cxeme VD6 — VDY) HIM NPKEMEHWMTH BCTpEYHO-TAPALIENbHOE BKITKOYEHHE [BYX TH-
PHCTOpOB B Kaxaom KaHale. CaMbIM XKe ONTHMallbHbIM BapHAHTOM ABIIAETCA HCIOIB3OBAHHE
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CUMMETPHYHBIX THpHUCTOpPOB — cHMHcTopoB KY208B mnu KY208I'. Torga MoxHo oGoiTHCE
6¢3 JOMONMHHTENBHOTO BhIPAMHTENA,

Tpanchopmatop T1 posmkeH o6ecneyuTh Ha BTOPHUHOR 0OMOTKE Iep eMeHHOE HATIPAXCHHE
He meHee 40 B, aMmiMTyIa NMyJNbCHPYIOLUETO HANPSDKEHWA B LIENH [HTAHHA PEry/siTOPOB -
okono 20 B, B uenu NHTaHHA BpemA3afalolKX ycTpoiicts — 18 B. Pene K1 u K2 P3C15, nac-
nopt PC4.591.004112. UmnynscHbie TpaHcdopmaropsl T2 u T3 — cepuitHble, Hanpumep H-46
unu U47. UX MOXHO HamMOTaTh H CaMOCTOSATEIBHO Ha Kolblax THnopasMepa K10x6X6 u3
deppura 1000HH; B xaxpoit o6mMoTtke no 40 BuTkos npoBoaa [13JIWO 0,12.

KOHCTpYKTHBHO 3TOT peryjATop BBINOJIHAIOT B BMae HebGonbluoro nynasTa (MM Berpa-
MBAKT B 00UMHA MyIBT MHOI'ODYHKUHOHATBHOIO Ha3HaYeHNUA) . PYyuKy Kakaoro u3 perynsaro-
poB ynoGHO coenaTe B BHOE [IMHHOTO PbIYara, KOTOPBIfA COMNPSHKEH C OCbIO MepCeMEHHOTO
pe3ucTopa yepes 3yGuaTylo nepegauy; MOXHO HCMOMB30BATh nepeMerHble pesnctopsl CI13-23a
Mepernouarenu KM1-1 (SA2, SA3) ycTaHaBNWBAIOT MOA pEIYAroM Tak, YTOOBI B HIDKHCM
ero MOJIOWEHWH, KOr[a JlaMNa B KaHane NoralieHa, MPOMCXOJMIa ABTOMATHYeCKas CMEHa
craiiia nowie HaXaTHs phlyara Ha KHomnky. Perynsatop MoxeT 6bITh GyHKUHOHATBHO Pacllii-
peH U1 YNpaBJICHUA He ABYMHA, a YeThIPbMS HIIM BOCEMBIO IHANIPOEKTOPAaMH — B 3TOM clyyae
MOABJIACTCHA BO3MOXHOCTE 3HAYHMTEJIBHOTO YCIOXHEHUA KOMITIO3HLHH. EcTecTBeHHO, npH
3ToM yaobHee paboTaTh ¢ JONOJIHUTENEHOW CHCTEMOW MAMATH Ha MarHWTHOM JeHTe, Ha KOTo-
poit 3apaHee 3aMUCHIBAIOT CHTCHABI YIPABCHUA KaXIbIM M3 IHAIIPOCKTOPOB.

BoamoxHoCTH MOJ0GHLIX MHOIOKaHAIBHBIX AHanpoexunoHHelx CMHW B coueranuy ¢ nosnu-
3KpPaHHOH 5KCMo3uuMed mpoBepeHbl M 3a pybGexxoM (MOJ pYKOBOICTBOM CBETOXYIOMHMKA
T. llycMuTa MX aKTHBHO K 3EKTHBHO HCoONb3yeT HbO-fopkekuit "Ancambnb cBeToMy3bLI-
KH"”, KOTOpBIH MONB3yeTcs mpoeKuUWoHHOH annaparypod "Kopmak™). Bce nopmobGHbie yet-
poiictBa Ha 0asze OMAaNpPOEKTOPOB ¢ aBTOMAaTHYECKOH cMeHoH crna#noB HeoOXOOMMO TLIa-
TeneHO OTpery/lMpoBaTh, NoOMThCA 4eTkoff M GecwiymHuoit paboThl aBTOMaTHkH. B npmeasih-
HOM BapHaHTe NMPOEKTOPLI NOMEILAT B 3BY KOHENPOHHLIaeMbl# FoKc.

EcTecrBeHHO, BO3MOXHOCTH [IHaNpOeKUHOHHOH TEXHHKH, MCIIOJIb3YIOLICH aBTOMaTH4ec-
Kyl CMeHy clalfifioB, He OrpaHMUMBaKTCA TeM, 4To Gbiio onucaHo Bhille. Ha aTolf Gaze Bo3-
MOXHO CO3[IaHHMe OpHIHHanbHbIX CMH, obecreuMBalOLMX OHHAMHKY M300paXcHUA B IUIOC-
KOCTH 3KpaHa.

PaccMoTtpum omMH M3 BapHaHTOB cBeTo3(dexTHOro yCTpoHCTBa (KOHCTPYKTOPBI
C. 3opun, B. Hecrepenko), paboTaiouiero coBMecTHO ¢ MOJEPHHIHPOBAHHBIM  Claianpo-
exkropoM "CBHTA3E" (pHC. 55,4).

[pexne Bcero Heo6XOOMMO M3TOTOBMTHL K 3TOMY IPOEKTOPY YHHBEpPCAIbHBIH nepxareib
obbekTHBa Co CTaHaapTHo#t pe3bboit 42 MM, D10 no3Bonaser NMpUMeHATs Mwbesie GoToo6s-
eKTHBbl C HYXHBIM B K®K/IOM KOHKpPETHOM crnyyae (OKYCHBIM paccTosiHieM. BepxHsis
KphIlIKa — OT aManpoexkTopa “'CBHTA3-M™, TaK Kak B Hel MMEeTCA OKHO [UIA MPHCTABKH,
no3BonsIe#t noxailsiBaTh nHagunembl. BmecTo 3ToH cTaHOapTHOH NPHCTaBKM B TeX XKe
rabapurax paspaboTaHa [pyras, MO3BONAIOIIAS NPeBPaTHTE MpuGop B cBeTo3d(eKTHBIHA
MpOEeKTOp. BHyTpH IMPHCTABKH OT HONOJIHHTCIBHOI'O 3JINIEKTPOOBHI'ATENSA MOMXET C p&ﬂHOFI
YacTOTOM M B pa3Hble CTOPOHL! BPallaThCs KOIBLUO, HaMpHMep, U3 HeraTHBHOM YepHo-Oenoi
(OTONNEHKH ¢ HaHeCeHHBbIM HA HEC KOHTAKTHBIM CNOCOGOM pHCYHKOM. B KaJpoBOM OKHe
MPOTHBOMOJIOMKHLIE CTOPOHLI 3TOI'0 KOJIbUA MODKAaThl APYT K APYTY M ABIXYTCA HaBCTpeuy
o[iHa [pyro# Ha paccTossHMU okono 1,5 Mm. O0beKTHB (OKYCHPYIOT Ha TOYKY MEXJy cllo-
AMHM, 4TOGBI CJlerka pa3MbITh M300p@KEHHE OT KOKAOrO CI0A, HHaue oHO OyHCT CIIHLIKOM
™kecTkUM (pe3akuM no koHTypam). lononHuTenbHbIH 60K no3BonsieT AMCTaHUMOHHO
yNpasnsTs cMeHo# uBeTa dopmel. JUIS 3TOrO CHTHATAMM C NyNbTa MPHBOMTCA BO BpalleHHe
IMCK M3 1UECTH PA3HOUBETHBIX CEKTOPOB, [EPEKPLIBAOLMX 1YY, BhXOAA LM 13 oObeK THBA.
Jluck M3 cBeTOWIBTPOB BpaulaeTcss OT OTAE/IBHOTO 3/IEKTPOIBHraTe/s B PajHble CTOPOHEI C
pa3Ho#t uyactoTo#. BilokH, ympaBnsoluMe SPKOCTBIO JIaMIbI ¥ BpalleHHeM POTOPOB oBoux
sneKTpoBHrareneclt, coGpaHbl Ha MeYaTHBIX IU1aTaX M CMOHTHPOBaHhl TaKXKe BHYTPH NpoO-
eKTopa.
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Puc. 55. CetoaddexTHbIe ycTpoiicTBa Ha 6a3e Cali/IPOEKTOPOB: @ — C KOMb-
ueso#t rienkoit (koucrpykrop C. M. 3opuk) ; 6 — c anToMaTHdecKoH cmeHol
cratopoB (koucrpykuus CKB "Tlpomereit’”)

Eme Gonblime BO3MOXHOCTH OTKPBIBAKOTCHA, ¢CTH B TAKHX MPOEKTOPAX ¢ ABTOMATHYECKOH
cMmenelt ciafiioB HCTIONB30OBATE COBMeELUEHHbIe BOIMOXKHOCTH (opmceobpa3zoBanus, npencras-
nexHsie Ha pHc. 15 u 17. KoHeyno, ato Tpefyer cepseaHolt Mx mopaboTkH, BILTOTE 00 H3IMEHe-
uua onTiieckolt cuctemsl. B CMH TeHeBolt mpoexkuuu, kak GBUTO MOKa3aHO paHee, KOKObIH
M3 NMPOCKTOPOB, cojlepXaiit ogHoro BHIA napy poTop—cCTarop, obGecneunBaeT onpeienel-
HEIH M LoBTOpsioWMica cBeTofguHamuueckuit 3¢dekt. [lta Toro ytoGel monyuuTh HOBYIO
KapTHHY, Hallo [PEeXie BCero CMEHHTE CTaTop, onpepensoum# obuyno crpykTypy Hsobpa-
KeHust, YTo OBbIMHO NENalT BPYYHYIO, T. €. TONBKO BO BPEMA NMay3bi MeX/Y MY3hlKallbHEIMH
NMpoHIBeNeHUAMHM. BelleficTBHe 3TOr0 CBETOXYMOXHHMK BBIHYXKIEH BBIXOIOUTH M3 MOJIOMEHHUA
TEM, YTO ONepHpyeT GONBIIMM YHCIOM 3apaHee MOATrOTOBJIEHHBIX NMPOCKUMOHHBIZ AYCCK C
PasniMUHBIMH cTatopaMi (POTOPEI ¥ HHX TOXe MOryT ObITH pasHbIMH, HO MX BapHAHTHOCTH
oBBMHO He CTONB BeIMKA, KaK Y CTaTOpoB) .

Ecnu M3roTOBHTh poTop Tak, 4ToGbl ero mpocBeywBacMas 30Ha paimeluanack 61M3ko
K (okameHOM mWIocKOocTH (uiBMoOBOro KaHana cnaiampoexTtopa (puc. 55, 6), To crato-
phl MOXHO Pa3MECTHTh B pamMKax OT [JHAaNO3WTHBOB M nojasath X B QuisMoBoR KaHan
aBTOMaTHYeCKM, CHTHATIOM C NynkTa. H cTaTop, M poTOp H3rOTOBAAIOT H3 KOHTpacTHo# doTo-
MAEHKH, YepHOH GyMari, B KoTopo#t HeoOXxomMmbll PHCYHOK BBIPC3AIOT HIH BbKUT AT, 6o
W3 ToHKoH MedHo#t donbM. B AMano3uTHBHYIO paMKy CTaTop, eCTECTBEHHO, MOMELIAKT €O
couM cnetodunstpom. Takum oGpazoM, OIMH MONEPHH3MPOBAHHEIA CRafmpocKTOp MoO-
er 3aMennTs 36 (wmH 50) oB6BIYHEIX NOCIENOBATENLHO AEHCTBYIOIMMX KpYMHOTrabapHTHBLIX
CBETOBRIX AyeeK TeHeBoH mpoekumu. Pazymeercs, Takoit MpOCKTOp noibken paGotath B pe-
XUMe "HaribiB”, COBMECTHO C HECKOJIbKHMH OPYTHMH NogoGHEIMH TPOEKTOPaAMH, MMEIOLLH-
MK pOTOpB! C MHBIM PHCYHKOM. [lo6aBuM cClofla BOIMOXHOCTE PEBEpCa # H3IMEHEHMS CKO-
pocTH poTopoB. Heckonmbko npoexTopoB mopo6Horo pefa NOIBONAT obecrnevHTs Bocmpe-
M3BeOcHHE CTOWHERIUMX CBETOIMHAMMYCCKMX KOMMO3MiHMK GONBIIOR Mpolo/DKHTENLHOCTH.

12. CMW n1MH30BOM npoeKuun

B KayecTse OGHOBHoro mpumepa paccmorpimM CMH "Tipomereit-3" (aBTOpBI
mpoexTa B. M. Tanees, P. ®. Cafidynnun, B. I1. Bykarnu) . CMH naxoputca B Kasatcko#t
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Puc. 56. 3an cBetoMy3biky B Kazanu

CTY/IHH CBETOMY3bIKM, paboTaer Ha NNOCKHUH PHp3KpaH pa3MepoM 5X2,5 M (puc. 56) . CTpyk-
TypHas cxema CMH noka3sana Ha puc. 57. OH HMeeT 12-KaHaNBHBIA OyNET € TAKHMH e pyKoO-
ATKamH ynpasnenus, kak B CMH *Xapekos ™. B nysbTe MCONB30BaHBl Y37bI CTaHIap THOTO
TeaTpanbHoro cBeToperynatopa "CnyTHHK-12". (Kpome Toro paspaboTaH yRpOLUEeHHBIR
BapHaHT Ha Gase wecTHKaHambHOTO perynatopa PO16, B KOTOPOM COBMELIEHBI B OJHOM
xopmyce 1Y u BYM [26].) Ha Bexopme kaxmoro w3 aBeHamuatTd BYM — BXOOSLIMX B coc-
TaB cBeToperynaTopa (THpucTopHble 6noKH PT-3) ,— BKIIOYEHO IIECTMKAHATBHOE KOMMYTa-
uHoHHoe ycrpolictBo KY, noasonswoulee noaxmouats k BYM Bo Bpems cBeToKoOHuepTa I10-
Go#t M3 INECTH 3aKpelsieHHbIX 332 HMM CBETOBBIX MPOEKTOPOB M B MIOOBIX KOMOGHHALMAX.
Taxkum obpazom, obluee YHCIO MpoeKUMOHHBIX ycrpoficre B CMH nonyyaercs paBHEIM ce-
MHOECATH AByM. UcrnonHuTensHBIMH mexaHusMamu KY cBeToxymoxkuuk ynpasnser c [1Y
HeMnocpecTBeHHO BO BPeMS MCMONHeHHA cBeToKoMmo3uuuu. C mynbkTa OH YNpPaBNAeT Takke
M MCINONHHMTENBHBIMH MexaHusMamMu B BOY. Bce cuTHans!l ynpaBiieHHA MOXHO 3amMcaTh B
JanoMHuHalolee ycTpolicteo 3Y.
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Puc. 57. CrpykrypHas cxema CMH "Tlpomere#t-3”
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Paccmotpum BHavane BOY atoro CMH, koTopoe copepHT NpoeKTOphl pa3HOTo [PHHLK-
na pedicreua. OCTaHOBMMCH 3[€Ch Ha TeX, YTO OCHOBAHB! Ha JIMH30BOH npoekuuu. [Ipuuem
JIMH30BYI0 MPOEKIMI0 Haflo MOHHMAaTh B HallleM cJlydae LIMPOKO: OT OObIMHLIX KHHO- M IIHa-
IPOEKTOPOB [0 ClelManbHEIX CBeTO3(hGEKTHBIX YCTPOHCTB, Ijie JTMH3BI HCTIONLIYIOT YXKe R
HENPHBLIYHOM Ha3Ha4eHHH.

OnHOK M3 CaMBIX TPYOHBIX 3a/lad HEOXHJAHHO ABHIOCH CO3JIaHWE PAaBHOMEPHOH 1BeTHOMH
3acBeTKHM Becero pup3kpada, CTaHIapTHble NMPOCBETHbIE 3KPaHbl [HEBHOI'0 KHHO OKAa3aiuch
MaJIOMPHTOHBIME H3-32 HaIMYMA Topsvero nATHa''. Ha aKpaH nMpMXopMTcs HaKnamkiBaTh
M3HYTPH IUIOTHO NPHIETaloWy0 ManMpocHyio Gymary, KanbKy, acTPOJIOHOBYIO IUIEHKY HITH
LeNMKOM [Oe/laTh 3KpaH H3 3THX MaTepHaloB, CI0XKEHHbIX B HecKonbko cnoeB. Muorpa do-
HOBYK 3acBETKY BBIMONHAKT 3¢ KA/IbHBIMU JIaMIIaMH HJIH HECKONTbKHMH CBETHITBHHKAMH
HII-2. Ho, ecnu no3BonseT rny6uHa 3a3KpaHHOMN 1WaXThl, ynobHee BCel'o MCNONB3OBATE YIIO-
MAHYTBIE BbIlIE CNAHITIPOEKTOPRI B peXKHMe HamnblBa’’ ¢ LBeTHHIMH (QunbTpamMu. B cnyuae,
eclH Hy»XHa Gonbliag MOIUHOCTh, MPHUMEHAIT TeaTpanbHble npoexkTopsl [IP-1, [1P-3, MTPY-1.
Onu cHabxeHb! NMuH3amu OpeHens M CO3NAOT Ha dKpaHe kpyrnoe mATHo. Ho ecnu ux mo-
YKOMIUIEKTOBaTh ChbeMHOM KoHOeHcopHO# oboimoit OCK-150 unu OCK-200 u kopoTko-
¢oxycHbIM 00BEKTUBOM, TO OHH MOI'YT 3aCBETHTh VXKe BECh 3KPaH.

3'm MPOEeKTOPbl HMCHOONMB3YIOT W [JIA CO3[aHUA CIIOXKHBIX CBETOOMHAMHYECKHX KOMIIO-
suuuit. B CMM "Tlpomereif-2" HX COUYETAIOT CO CTAHOAPTHBIMH CBeTo3(deKTHBIMK Hacal-
kamu IMM1-2, YIIMI-3®. Hacamxa III1-2 (cm. puc. 17, 2) COHEpXMT [Be KacCeTHbIC PaMKH
¢ BOJIHUCTOH MPOBOJIOYHOH ceTkoii, nepemelualoliecs B (WIBMOBOM KaHajle BO3BPaTHO-
MOCTYNAaTeNbLHO, CO COBMIOM (ha3kl O HOH OTHOCHTENBHO ApYrofl. B TeaTpe HacamKy MCMolib-
3yIOT WIA NpoeKUMH H3oOpakenusa Bopapl. 3ameTHo Mchsaercs (akTypa uszoOpaxeHus, eciiu
DOTMOMHHTE 3Ty CeTKY KalIAMH NMpo3payHoi CMOJIBI HAa BOJIHHCTOH TIPOBONOKE, 3aKperJieH-
HbIMH Ha Helt MeNKHUMH o0pe3kaMH IIeHKH, CBETOQUILTPOB, TOHKOrO NPOBOMA, HUTOK M T. [I.

KapTHHa cTaHOBMTCH HHOi NMpHM MOBOpOTe KBampaTHBIX mo ¢opme kaccer Ha 90°. B ot
KAacCeThl MOXHO MMOMeLUaTh JIIo0ble TUTOCKHE ONTHYeCKH HEOJIHOpPONHbIe MaTepHankl (pudie-
HOE CTEKIIO pa3HOoH TeKCTYpLI, TEpMOCTORKHE [UIEHKH C TOUEYHLIM MITH JIMHelYaTeIM pacTpoM,
NHCTBI (POJIBIH C MENKHMH QUIYPHBIMM OTBepCTHAMH) . BaaumMHoe [IBIKeHHe KacceT co3fa-
€T NMPH 3TOM HEOXHJAaHHBIE CBETOBbIE Y30pbl — MEpLAOLIHe 3Be3/bl, KOIbIXaHWsA CBETOBBIX
BOJIH U T. 0. [IpH nomeILeHWH B HHX MeNKOH KalpoHOBOH MM MeTAUIHYECKOH CeTKHM 3KpaH
npeBpaliaeTcs B XOJCT’, MO KOTOPOMY 3aTeéM MOXHO “pHCOBaTh’ LPYTHMH CBeTONpPOeK-
TOpaMH.

Hacanka YIII[1-O® paboTaeT ¢ ogHHM KOHIIEHCOPOM, HO C ABYMSA HAXOALUHMHCA PALOM
ob6bexTHBamu. Tpadapersl — BpalaOLIMecs COOCHO OHCKH — OOBIUHO M3rOTaBIMBAKT M3
TOHKOIO [OPATIOMHHHA WM OKpAIIEHHOro CTeKna. 3[eck ToXe MPUroIHbI NIGble CTPYK-
TYpHBlE TpOCBeyHBaeMble MarepHanbl, [IpHueM HMeeTcAs OOMONMHHTeNBHEINH 3ddekT: cove-
TaHHe pe3Kol MpoeKUMH ¢ ofHoro oObexkTHBa M pachOKyCHpOBaHHOro — ¢ mpyroro. Ilpu
3TOM pPe3KOCTh MOXHO HaBOJMTH Ha nwbo#t u3 Tpadaperos. Ilepen o6beKTHBaMM MHOIa
MOMEILAIT [JHCKOBbie MHOrOLBeTHble cBeToMHNLTPLI (puc. 58). B camolt Hacamke mpe-
AYCMOTPEH JMCKpeTHbIH BbIGOP 3HaUeHWH YacTOThl BpalleHHs TpadaperoB. [lpu 3amene
3/ICKTPOMIBHTATENS] Ha YNpaBNsieMbli, peryIHpOBaTh YacTOTYy BpAILEHHS MOXHO [IMCTaH-
LIMOHHO.

Bo Bcex 3TMX mNpoeKTopax HEMOCPEICTBeHHO Mepefl NBIKYLIMMuUCH Tpadaperamu mpe-
OYCMOTpPeHa BO3MOXHOCTE 3aKpenieHHs CBeTO(WILIPOB H HeNOOBIDKHBEIX Tpacdaperos,
KOTOpble LenecoobpasHo NMpUMeHATh NPH HeoGXOMMMOCTH BOCHPOM3BE[leHHA KOHTYPHBIX
M NOKaIbHBIX 00pa3os, Mpoemupyembix Ha oGWwit YMCTBIH WIH (axTypHsiil don. Ecrect-
BEHHO, CTPYKTYpa CTaTHYeCKOro u300pakeHMs cama yWacTBYeT B (opMHpOBAaHHM IpoeLH-
pyemoro obpasa.

Pasmep npoeumpyemoro cmeroBoro o6pa3a MOXHO MEHATD NpH MOOrOTOBKE KOMMO-
3HLHHM MyTeM MNepeMelleHHs MPOeKTopa 3a 3KPaHOM Ha NOMOBMKHON miatgopme u HCIONb-
J0BaHHA CTAHOAPTHLIX TCATPAIBHBIX 0GBEKTHBOB CPa3HbIM POKyYCHBIM paccTosnuem. Ha mat-
¢opmy (Ha MONKH) MPOEKTOPHI CTAaBHTH yno6HO [IpH HAMHMYKH HEBBICOKHX HAMOJBHBIX WITATH-
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Puc. 60. MNpoexrop “'Kane#tmodon' (Ha Gasze "JISTH-60M™) ¢ kommiekToM
HacaloK H 06bEKTHBOB

soB [UI1. Beicokue wratuskl IITY-1 npenHasHaueHbl IS JlelKHX mpoexkTopos, a IITY-2 —
s Tsokensx (¢ ofokimami, Hacapkamu) . HeoOXomMMO YYHTHIBATB W TO, YTO BCE 3TH MPO-
eKTOPhI cHaGeHbl CeuMalbHEIME KaGenbHbIMH passemamu IT-20 u WITC-40.

KpoMe MOIUHBIX TeaTpanbHbIX MPHOOPOB MMEKTCH H HebonbluMe, HapHMeEP, BhINOTHEH-
#ble Ha Gase cranpapTHoro cnafimmpoexropa “Topu3oHT’ (puc. 59) u mManpoexropa "JIOTH-
60M"™ (puc. 60), KoTopBIf NpeOHasHaYeH 1A AeMOHCTPalMK NHaduismMoB. g atoro y Hero
AMEETCH CheMHBIH (GHIBMOBBIA KaHal ¢ MEXaHH3MOM NpPOTAKKH JeHThl. Ha ero Gase uaro-
ToBneHa 3ddexTHas Hacagxa, B KOTOpo#l BpaillaloTcd OBa OWCKOBBIX Tpadapera Tak, Kak
NoKa3aHo Ha puc. 17, 4.

EcTecTBEHHO, 3/16Ch NPHTOHL! B KayecTBe TpadapeToB BCE BAPHAHTEI abCTPaKTHBIX cilai-
JoB, OMHCaHHEIE B NpeObiAyluem naparpade,ToNbko HM3rOTABIMBAIOT MX KPYTJBIMH, 3 He
KBafipaTHEIMH. KpoMme Toro, npHMeHsIOT MIOCKHE JKHIKOCTHEIE KIOBETHl C KpaCHTENAMM,
C MOrpPYXEeHHbIMH B HHX CTEKJISHHBIMH IIADHKaMHK U T.I1. 3Be3[HOe Mepuawliee He6O MOXKHO
TONyYHTh, caenaB ofa Tpadapera u3 yepHo# Gymarn ¢ MeIKMMH OTBEpCTHAMH. 3Be3fbl
HaYHyT MCIIYCKAaTh JIYUH, eCllH mepef o6BeKTHBOM NMOMECTHTE JIHCT CTeKIla ¢ TOHKHMHM Ma3Ka-
MH BazenuHa, JIyuM rnepeMeiuaoTcs MpH BpallleHHH CTeKa.

Kpome Toro, mpenycmoTpena pafoTa mpoekTopa ¢ KaleHIOCKONMYECKMMH HAca[KaMH
{c Tpex-,YeThlpex-, MATH- H N-TPaHHLIMM 3P KAILHBIMH NMPH3MaMH, cM. pHc. 61, @, 6) . OcHo-
BaHWe MPH3MBI BIVIOTHYK MPHMBIKaeT K Bpallaiollemycs TpadapeTy. [IuHa MpU3MBI TOTK-
Ha GbiTh pasHa 0,95 anHHEl Qokyca ofpexTHBa. O6BLEKTHB MOXHO H3TOTOBHTBL M3 OOHOH
MHH3bI ¢ GOKYCHBIM paccTosiHHeMm 150. . .200 MM, MoMelLIeHHBIM B cBOIO onpaBy. s HaBod-
KM Ha pe3KoCTh ompaBa Neépemelllaercs no TyGycy B mpemenax 30 mm. Uto6el HCKITIONHMTH
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Puc, 61. MNpuHuun nesicreua “Kaneltpodona' (2) U HCNonHeHMe Kaneftno-
ckonnyeckux (0) u neopmMHUpyIOUMX (8) HAacamoK

ueXenaresibHble JBOHHBbIE OTPKEHWSA, HANO MPUMEHATH 3epKana NOBEPXHOCTHOIO Harblile-
Husa. [Mompobubie cBegenna o6 HITOTOBNEHMHM KanelOCKOMHYECKHX MPOEKTOPOB MOXKHO
TIONYYHTE B COOTBETCTBYIOLUMX M3nanmsx [39].

Kpome 00beKTHBOB, NO3BONAKILMX POEUMPOBaThL HA 3KpaHe CIOXHellMe MeHsoume-
¢ KaneliIoCKONWYecKHe KapTHHBI pa3Ho# CTeneHW cummeTpHu (puc. 62, @), MpUMEHSIOT
ocobeift nedopmupyiounit o0bexTHB, [Ina 3toro BHYTPE TyOyca NOMELIAlOT UHWIHHOPHI W3
rnanxoi win rogpuposanHoft 3eprkanbHolt mneHku (puc. 61, 8). Torma moGoe mpoeumpy-
eMoe HioOpakeHHe OKpyXaeT KoJbIIIAIMICA aMOPQHBIA opeon. Mensas ¢oKycHpoBKY,
Nerko NonyunTh (peepuueckue oOpazbl KocMHYecKHX oOpasoBanu#t ¢ "npotyGepaiiiamu”,
cantacrueckue Tusersi M T. 0. (puc. 62, 6) .

Bece nepeyHclieHHble BBIILIE MPOEKTOPB! 00eCHeYHBAT HeoXHaaHHble 3 (HeKTh, eclii CcBe-
TOXYHOXHHK IPeHAMEPEHHO MCIOJNIB3YET HX B HEMPWBLIYHOM, Kpaesom anA ofbruHo#i nua-
npoekiuu pexume. HeoBGXxomiMo BHHMATEe/ILBHO O3HAKOMMTECH CO BCEeMH HCKDKCHUAMH,
HeJIOCTaTKaMH, KOTOPLIMM cTpajaeT oObMHa# ONTHKA. ECiu B TpanuuMoHHOM NpOeKUMOH-
HOH ONTHKEe KOHCTPYKTOpBI NPWIAraloT BCe YCWIHA IJNIA TOro, 4ToBbl YCTPaHMThE KOMEL,
afeppauMu B ONTHYECKHX CHCTeMax, TO MPH B3TNIALE Ha 3TH OedeKThl I'NTa3aMH CBETOXY IOX-
HHMKa, OHH HEOXM[IaHHO OTKPOKTCA HAM KaK MOpa3sHTeNbHbIe CBETOXHMBOMUCHbIC 3tdexThl.
[TosaTomy MHOTAA NMpedHamepeHHO NPHXOMMTCH MCMONBIOBATH, TAK CKa3aTh, IUIOXHE 0GBEKTH-
BBl (C ofHOM NUII30H, € "3a3epKaneHHBIM ' TYGYCOM M T. 1) .

TexHHKAa KHMHO MpedHasHayena /1A peNpoayuMpoBaHus, a TexHuka CMH — mia npopny-
uMpopaHuA W3obpakenus. EcTecTBeHHO, MONBNACTHOM Gyper oTa HeoGblMHad ONTHYeCKad
TCXHMKA THIIB TOMY, KTO cymeeT MOHATh NPHPOAY fNedeKTOB ¥ MPENeNbHO BBIABHTB MX
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Puc. 62. Mpoextop "Kaneinoton'" B netcrauu

CBETOXMBOMKCHEIA noTeHuMan. U 3axousl ¢opmoolbpazobaHHs TaxkoH NMpoOyKTHBHOH cBe-
TOBOH NMPOEKLUMH HAMHOTO CloXHee, 4eM B oObrHO# reomeTpHyeckoft onTHKe, KOTopas je-
HHMT B OCHOBE KHHOTeXHHKH. CBEeTOMY3BIKATBHAA K€ TEXHHKA ellie XIEeT TeopeTHYecKoro
o6ocHoBaHHA ofumx npuuuunoB QopmoobpasoBaHud. A I0KAa €ro HeT, MPHXONMTCH Mola-
rateCi Ha IKCMEPHMEHT, Ha CBeTOTeXHHYECKOe 4yThe, KOTOPEIM o6Mafialor nywimMe KOHCT-
pykropel CMH.

PacckaxeM 0 HEKOTOPhIX Haxomkax, Hcnons3yemsix B CMH "Tlpomereit-3".

Ecnu B3ATh H3BECTHBIA BCeM 3ep KaibHbIft Wwap (puc. 63) H MOBECTH K HeMy BIUIOTHYIO
nuH3oBEIe npoxexTopbl [IP-300M, To nmpu MX pacOKYCHPOBKE HA 3KpaHe MOIUILIBYT
CBeTOBBIE 111aphl.

Hampaeum nuuH30BBIH mpoxxexTtop [1P-05 (wmu ITP-1) Ha nnockylo BaHHYy ¢ Bomo#, Ha OHE
KOTOPOH JIEeWHT 3epKano — NpH KoneGaHMH MOBEPXHOCTH BO/REI, MOJIOXHM, OT CTPYH BO3My-
Xa OT BEHTHNATOPA, Ha 3KpaHe OynyT BumHe! 61HKY “'naMeHt ™.

Kak nonyuuts ABiKyUHMACE Mo kpyry iwiap? Hago B3ATH IJif 3TOro 3epKankHbf OTpa-
}aTelb OT MPOXEKTOPa C OTBEPCTHEM B CepelMHe H TMOMECTHTE Tyna HeGonblyo Bpalan-
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uyioca namny. M3roToBuTs oTpakaTeNlb MOXHO M CAMOCTOATENBHO M3 3epKAMBHON IU1EHKH,
o6xieuB €10 HIHYTPH CTaphIif KOMHATHBIA HarpeBaTenk-pedeKTop.

Cper or moboro OMMCaHHOTO Bhlle MPOEKTOpPa, HANpaBjIeHHbIA MNpENBapHTENBHO Ha
JepKalbHYK IUIEHKY, JACT Ha 9KpaHe NpH OTPDKEHMHM CNIOXHEHRIIYIO CBETOHHAMHYECKYIO
KapTHHy. U pe3aynsTar B 3HauMTenbHoft crenexu Oyner 3aBHceT: OT QOPMBI H IBIKEHHA Ca-
MOro OTp@KaTens.

SipkHe H KOHTpACTHBIE MPoeKUHH obecneuuBaeT MeTol, HIMIOCTPHPOBAaHHBIN pHc. 15, 3,
€CJIH KPYMHble KPYTTkle OTBEPCTHA Ha 06OMX MMCKOBBIX POTOPAX 3aKpBITh JIMH3AMH, a B Npo-
MeXyTKax NpocBep/uTh HeGonsime oTBepcTHa (mMamerpom 2—4 mm). [Ipumep pelueHus
Takoro cserodddexTHOro mpoeKTopa NnokKasad Ha puc. 64, JIMH3BI M OTBEPCTHA MPOEUMpY-
T Ha 3KpaH ABWXKYlMecs H nedopmupyolMecs H300pOKeHUA CBETALLEACA HHTH JIAMITBI.
HecdopMmalina 30ech JOBONBHO CIIOXKHAA, TAK Kak JIMH3b!I M OTBEPCTHA "HaedKalT'' OJHH Ha
OpyTHe B PajHLIX COYETAHMHX, NMPOEKLMH NMPH 3TOM Hey3HaBaemo mpeoOpaxaloTed. [Mpuuem
Ha GnkHem 3KpaHe n3oOpakeHue OymeT HHbIM (puc. 65, @), YeM Ha BHeLUHeM, Ja/bHEM
(puc. 65, 6),. Ha ocxoBe 3Toro mMeropa nocrpoeHa ycraHoBka ’'[ucko™, nepepannas CKbB
"Tipomete#t™ B cepHitHoe npou3BoacTBo. OHa coveraeT pexxum ACMY u CMH c verwipems
KaHallaMH pyyHoro ynpaenenus (cxema ero BYM nokasana Ha puc. 21). A 8 CMH "Tipo-
MeTel-3" HCMONB30BaH KOMIUIEKT M3 Heckonbkux BOY stolt ycraHorxku. Mmes HaGop csero-
GHILTPOB, pa3HBIX JIMH30BBIX M TeHeBBIX Tpadaperos, MoabdHpas NaMIkl ¢ pa3sHBIMH GHTYD-
HBIMH HHTSMH, YCTAHAB/IHBAAd HUTH MOJ, Pa3HBEIMH YIJIAMM, NONYYAOT JOBONBHO HHTEpecHkIe
3penuilHble 3¢ deKTsl, BHOCHIUME CBOA BKNIAM B NAIHTPY CBETOMY3bIKaHTa.

Bce 3TH chieuManbHbIe NMpHeMbl JIMH30BOA (M SKBUBATICHTHOH eif 3epKanbHON) NMPOCKUHH
OTNHYalOTCA GorarcrBomM (haKTyphl, IMyOHHON H KOHTPAacTHOCTBIO H30OpKEHUsA, Yero He Mo-
ryr obecrneunTs oOBMMHAA [Ha- U TeHeBasd MpoeKiMH. Ho MpoTHBONOCTaBNATE MX He ciledyeT,
OHM He MCKITIOMaloT OpYyT Opyra, MoaoGHO TOMY, KAK COCYIUECTBYIOT B JXKMBOIMCH aKBapens,
nactens, Temnepa ¥ Macno. [lodToMy M B 3ane KasaHcKolt crymuu "TlpomereRt’, Kak H B
skcnepumenTax 10. A. llpasmoka, C, M, 3opHHa yKTOpPOJCKOR CTY[MH CBETOMY3bIKH, HCIONb-
3yIOT 2pCeHal pa3/IMYHBIX NMPOEKUMOHHBIX Cpe[CcTB, KOTOpPble Mbl NPENCTaBAeM 3[ech B pas-
HBIX Maparpadax muiub ng yaobcTBa MX aHanM3a,

Paccmotpum Tenephb Goslee noppoGHO ycTpolicTBO M paboTy 3MeKTPHYECKHX M 3NEeKTPOH-
HeiX yamos CMHU “Tipomereit-3. Ha puc. 66 u3o6paxens! MPHHUMITHANKIIbIE CXEMBI OFSHOT'O
ckBo3Horo xanana CMHU: ot perynatopos ITY mo BOY. Hapuc. 67 noka3san obupst sun I1Y.

Puc. 63. Cnoco6 mpoeuHpoBaHKA CBETOBLIX LIapOB
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Puc. 64. CeeroadpextHoe BOY "JIucko™ ¢ KOMIUIEKTOM JIMCKOBBIX POTOPOB

PerynupoBounsifi Tpancopmarop /T! npencraBnsier coGolf OBe COOCHO yCTaHOBIEH-
HBIC KATYUIKH, BHYTPH KOTOPBIX HaXxoJWTCs NOJBIDKHBIA (eppHTOBBIA CTepXeHs, MexaHuJec-
KH CBA3aHHBIA c pyKosTKo# ynpasnenus. [Ip¥ H3MeHEHHWH MO3HUHM CTepXHS OT OMHOTO
KpalHero MookKeHHA N0 APYTOro HANpsAXeHHC Ha BTOpHYHOH o6MoTke Hamenserca oT 0 mo
6,5 B. Mocne BRIMPAMIEHUA OHO TOCTYNaeT Ha YNPABNAKIMC BXOIE! THPHCTOPHBIX Perys-
TopoB BYM. lepeuunas o6mMoTka nuTaeTcA HampspKeHHeM NoBbIWeHHOR YactoThl (150 '),
KoTopoe ¢opMupyercs mnpeobpazoBaTelleM 4acToThl, COGpaHHEIM Ha Tpex OAMHAKOBBLIX
mpoccenax Hackltenns L/ — L3, coenumenHsIx 3seafoft. Harpyska npeoGpasosartens wac-
TOTBl — KoHfeHcarop Cl, npenHasHaueHHBIH IS BBINENEHHA W CTAGMIIM3AUMH HalpsHKeHUs
TpeTbeH TapMOHMKH CEeTH, MOLuMbIi Hogactpoeudsiti pesucTop RI u nepsuunas o6moTka
Tpatcgopmaropa T/.

Tymbnepom SA/ Bxnioyaer Becs CMH cpasy — KOHTaKTHl TymGiepa 3aMbIKAKT LeMb
nuTanua pene K/, koTopoe CBOMMM kouTakTamu K11 — Kl.4 nopxmouaer k cetH npeobpa-
30BaTenk yacToTel M Gnok nutaHus BIN. Onxospemento B BI1 cpabaThiBacT MOLIHBIA MarHUT-
HbLH yckartens v nogkuouaeT K ceTh BYM (Ha cxeme nyckarenb He noxasan® .
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Puc. 65. Ycranoska “[lucko’ B geHcTBHM

Khonkamu ISB! — [2SB1 MOXHO No/iyduTh MIHOBEHHbIE APKHe BCbIIKH cBeTa. Kok-
CTPYKTHBHO OHM COBMEILEHbI C KIaBHLIAMM, Pacio/ioKeHHBIMH HENOCP eACTBEHHO MO PyKo-
ATKOR yNpaBNeHMs COOTBETCTBYIOLIErO KaHana.

3JIeMEHTLl YNPaBleHWs KOMMYTAUHOHHBIM yCTpoHcTBOM KY BhIHeceHBl Ha OTHENIBHOE
nabGopHoe none, pacnonoxenHoe B [1Y. HabGopHoe nojie BREIMONHEHO B OBYX B3aHMO3ame-
HAeMBIX MOaMpHKauusx: Ha TymOGsiepax M CEHCOPHBIX HNaTyMKax. [lpH 3ambikaHuK Lemns,
HanpuMep, Tymbnepom ISA: ynpasasiouit CHIHAT NMOCTYNAeT 4yepe3 cOINACYOLMA peauc-
Top IRI wa Ga3y Tpamsucropa /7!, paboTalollero B Kmiodesom pexume. C mpuxogom
YIpaB/APILEro CHIHANa TPaH3UCTOp OTKPBIBaeTCH, OTKPbIBag THpucrop I VS/ B uenw nura-
HMs MolnHoro pene /KI, koTopoe ¢BOMMH KOHTaKTamy JKI.] momxmowaeT KCTOYHMK CBe-
Ta BOY k BYMI1. OmHoBpemMeniio MamOMOILUHBIM pelieé (Ha cxeMe He NOKalaHO) BKJOYael-
cst LCMb YNUDABIEHHS HCIONHMTeNbHOrO Mexanuima BOY. Takas cucrema ympasnenus BOY
MO3BONAET 3HAYHTCIIBHO CHH3WTL VPOBEHER LIYMAa B 3alle, NOCKONbLKY OHOBpemeHHo pabo-
TaeT, KaK MPaBHII0, OFPaHHYEHHOS X YKCTIO.
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Puc. 66. [lpumuMmHMaibHas CXeMa OQHOT'O CKBO3HOTO KaHANA YmpaBieHHs
CMH "TIpomereit-3"

B ITY u KY Hcmoneayemble pafiMo3/IeMEHTBl HMEIOT C/IEAYIOLMe TeXHWIECKHe JaHHEIE.
Ipoccenu L1 — L3 BunonHeds! Ha MarnuTonposone [115%20, conepxar mo 1800 But. upo-
Bopa I13B-2 0,33, INepsuuHast 4 BTopuuHad obmoTku TpaHcdopmatopa IT] HamoTaHe! Ha Mo-
JIOM UWIHHOPHYECKOM KapKace M3 TOHKOI0 KapTOHa, BHYTPH KOToporo cBoboHo nepeme-
waerca eppuTOBLI# cTepxkens. [NepBuunas obmorka conepXHT 2500 BuTKOB, BTOpHYHas
2000 putkos mnpoBopa IIOB-2 0,12. Tpancdopmarop 7/ BRINONHEH HAa MarHHTONPOBOJC
1[15X20, nepBHUHAas M BTOpHYHas oOMOTKH cofiepXkaT cooTBeTcTBeHHo 500 u 100 BuTKOB
nposopa M3B-2 0,25. Pene KI — [1320-220 B; pene IKI. . .12K6 — PIIY-21¥3; peaucrop
R1 - TI9B50; xounngeHcarop C/ — MBI'U-1 2 mk X 500 B.

Konerpyktusio KY BBINONHeHo Ha HByX cToMKax, Ha KaXOoH H3 HID\ VCTAHOBJIEHbI
wecTh 610KoB ynpaBneHHs ¥ Onok mutanus cxemel. B kakooM Gnoxe ynpasiieHHs Ha OIHOH
mwiaTe coGpaHo 1eCTh T4EeeK CHIIOBOH KOMMYTAalHH CO CBOMMH pene,

Bonee ru6xum H yno0HBIM N0 (yHKUMOHANBHEIM BO3MOXHOCTAM sABAsieTca HabopHce
TIOJIE, BBITMIOIHEHHOE HAa CEHCOPHBIX 3nemMeHTax. OTIHUMTETBHaA ©robeHHO L TAKOTO TIOMsI
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3aKIIOYAeTCA B TOM, YTO TNEpPeKIIOUeHHe UeNel MCTIONHHMTENBHBIX YCTPOHCTB MPOHCXOOMT
B MOMEHT KacaHWs NaiblleM CEHCOPHhIX KoHTakToB. PaspaGorannas mna CMH cencophas
A4efiKa I0IBONAET BHIGUPATE OIMH M3 TPeX PasNIMYHBIX PeKHMOB paboTEl, KOTOPHIE HCIOMB3Y-
I0TCA BO BPEMA CBETOKOHLEPTOB — BKITKOMEHHE M ylepxKaHWe B paGoyeM COCTOSHHH HCTIONHH-
TE/BHBIX yCTPOHCTB TONMLKO HA BpPeMsA KaCAaHHA CEHCOpa, BKITIOYEHHEe KACAHHEM M BBIKIIOYE-
HHE MOBTOPHBIM KaCaHHeM 3TOl'0 )K€ CEeHCOpa; 3aBHCHMOE TEpeKIIIOYEHHe MEKIY COCeaHH-
MH CGNOKHPOBAHHBIMM KOHTAKTAMH KacaHHEM BKITIOAIOT LIEMb MepBOrO CEHCOPHOI'o KaHa-
na (Ha MOCNeAyIOUIHe KAacaHMA 3TOT CEHCOP YXKe He pearMpyer), IpH KacaHMK BTOPOTO CeH-
copa, cGNMOKHPOBAHHOTO C HHM, MepBhIft KaHaN OTKIIOYaeTcAd, a BTopoi, HaoGopoT. BKIIo-
YaeTCA M T. [l

IMpHHUMIMaNBHAA CXCMaA ABYX CEHCOPHBIX KaHANOB MOKa3aHa Ha puc. 68, a, BpeMeHHRIe
[HarpaMmel ero paboTsl — Ha pHc. 68, 6.

TeHepatop, cobpanHeiit Ha MHUKpocxeme DDS, BhpaGaThIBaeT KOPOTKHE MONOXKHTENIbHbIE
HMIYNEChl AyuTeNibHocTeio 30 He W yacTotoft 1 MIn. B MCXONHOM COCTOAHWH Ha BBIXOZE
anementa DDI.1, GpopMUpyIOTCA OTpHUATENBHbIE MMMyNbehl. IIpH KacaHMM KosHTakTa EJ Ha
BeIxoje 3anementa DDI.1 dopmupyeTcs eSHHHMHEIR YPOBEHB, YTO NPHBOMMT K INepeKnode-
HHIO TOPOTOBOr0 ycTpo#cTBa, cobpaHHoro Ha anementax DD2.1, DD2.2, w 3To ero cocros-
HHe OymeT coXpaHAThCA HAa Bce Bpems KacaHWs koHTakTa EJ. Hanpskedue c noporosoro
ycTpoificTBa MOCTynaeT Ha cueTHLIH Bxom Tpurrepa DD3.] w Ha KOHTakKT 2, nepexnovatens
pexxnmoB paGoThl ceHcopa SAI. Tpurrep DD3.1 nepexniouaeTcs NpH KacaHWM ceHcopa. B 3a-
BHCHMOCTH OT IIOJIOXEHUA MNepeMBbIMKH Ha [epexJyarene SAI CeHcop paﬁotaer B OJTHOM H3
TPeX pPEeXHMOB.

Ecnu nepeMbMKOH 3aMKHYTBI KOHTakTel 2—3, TO B MEPBOM PE&XHME HaNpsKeHHe Ha
bhixoge OyneT TonsKo NMpH KacaHuM ceHcopa E/. Kornma 3aMKHYTBI KOHTaKTHl /-3, cHrHan
Ha BBIXOMl MOCTyNaeT ¢ Tpurrepa DD3.1. B 3T0M pexume CeHCOpHOe yCTPORCTBO BKIIIOYAET-
€A M BBIKITIOYAeTCA TOJBKO KpPaTKOBpPeMeHHBIM KacaHuem. O paGoyeM COCTOAHHMH CeHcopa,
HE3aBUCHMO OT pexuma paboTel, curHamnsupyer nammna HLI — CMH9-60, nogximoueHHas
K BBIXOMy ceHcopa 4epea anemeHT DDI.2, KoHcTtpykTHBHO ceHcop EI w namna HL 1 coBme-
LIeHBI, T.€. OH BBHINOJIHEH B BHIe MeTa/UIMYecKoH IUIOLUANKHM C OTBEPCTHEM B LEHTpe, MoX
KOTOPEIM pacnonaraeTcs curHanbHas namMna HL 1. B tpersem pexume — paGoTa OByX ceH-
COPHBIX KaHAIOB HAa B3aMMOMCKIIOYEHHE — HYXHO 3aMKHYTh BbIBOmb! 9, I IIpH 3aMKHYTBIX
konTakTax | u 3 nepexmouarensa SA/. IIpn TakoMm coeHHeHHH MeXOY KaHaNnaMH KacaHHeM
cencops 2 HAIMCHAIGT yPOBeHb HANpPsXKeHHA Ha Beixode /. Ecnu Xe 3aMKHYTh TakoKe BBIBO-

Puc. 67. Brewunnit BHI MyNbTa yNpaBneaus
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Puc. 68. [IpMHIMNMansHag cxema

mt 8 m 12, 4 u 6 mepexkmouatens SA2, ToO KaHaTB OHOBPEMEHHO BKITIOUEHHBIMH OBITH He
MOTYT.

K Beixomy / M BeIXomy 2 KaHaloB NOOKIIOUAIOT HCIIOMHHTENBHBIE YCTpoHcTBa (Heno-
CPEHCTBEHHO WM Yepea corjlacylolliMe 3eMeHThl — Hampumep, Gnoxu IPKI, IPK2 w 1.1
KOMMYTAUHOHHOTO ycTpoiictea KV), oHH B CBOW ouepedb, NOAKINanT Beixon BYMI
K TOH WIH HHOM Harpyake.

B xauecree BYM mcnonksomana cTOMKa THPHCTOPHEIX PETYIATOPOB M KOMMYTAlLHH
CTPK-3-12. B ee cocraB BXomaT aBToTpaHcdopmaTop AT-36 ¢ BLIXOIHMBIM HanpsKeHHEM
260 B u apeHaauaTk peryisartopos PT-3-220. Croiika paboTaer Ge3 Kakmx-mubo H3MeHeHHH.

13. NazepHbie CMW

Jlazepubie CMH (unu JICMM) nonyunnu LMPOKOE pacnpocTpaHeHue B Mo-
CeHHe TOIBI M V Hac B CIpaHe, M 3a pyGexom [35, 45]. Oupma “Cumenc” BbinyckaeT ¢
1970 r. cuensdeckue naszepsl GoONBIIOR MOLIHOCTH.
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CEHCOPHOI'0 Iepexnryarens

3apanee xoTenock GbI OTOBOPHTE, 4TO BO Beex THmax JICMH koHCTpyKTHBHOe pelieHHe
obneryaercd BO3IMOXHOCTRIO NOJBOIMTL JIYY K NPOeKUHOHHOMY Y31y NMPAaKTHYECKH H3 JO-
Gofi TOYKH MOMELLEHHS C [OMOIUBIO PAAa 3epKai, 3aKpelUIfeMLIX Ha MOBOPOTHBIX LUTATH-
pax. B paneHefillieM ynmomMuHaHuA 00 THX 3epKanax B ONMCAHMM ONyLIeHkl.

Paccmotpim Teneps, Kak nelicTByioT Hambonee pacnpoctpaxenusie JICMH, ncnonsayiwo-
ume cnocol MpocCBeYWBAHHA JIA3EPHEIM JIYUOM ONTHYECKH HeoOHOPOIHLIX cpeil (puc. 69).
OTMETHM, YTO KapTHHBI 3TH NpH Beell NPHBIEKaTeNBHOCTH 0GBMHO OYeHb KANPH3HBI B yIi-
paBicHHH, TPYIHO (PHKCHPYEMEl W 4Yallle BCEr'o HenpencKasyemhbl, Pe3Ko W3MCHAKTCH, He
nojy1aBasich MOBTOPHOMY BocnpoHusBenehwio. [Ipexae Bcero smeck Huer peus 06 3KcHEpH-
MEHTaX C MCTIONb3OBaHHEM B KayecTBe IPOCBeyHBaeMbIx 06bekToB (hopmoobpasosareneit)
pasHoro pona o0OMKOB cTeKna, XPYCTalld, ABHTaeMbIX B MoNe Nyya pyKoi nubo pas3nwu-
HbBIMH MEXaHMYECKMMH YCTpoitcTBaMH (BpallaloummMucy aTGopMaMH, KHHEMAaTHYECKHMHE
v3/1aMH TOCTYTIaTeNkHoTo nBiokenna) . K coxkanenino, MHOTAa KOHCTPYKTOpPbI OTpaHHUHBa-
10TcA 3THMH OpOCKHMH 3dipeKTaMK, IKCIUIYaTHPYS OOBepHe 3pHTeNH, OMapOBaHHOT'O Maru-
aff cnosa 'nasep” M HeoObMHOCTHIO CaMOro najzepHoro fiyda. M LesiM, M pe3ynbTaThl TaKMX
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Puc. 69. JlazepHble axcnepumenTsl B IC3M (r. Mocksa)

9KCNEPHMEHTOB B 3TOM CllyYae He BBIXOJAT 33 PAMKH OTKPOBEHHOTO aTTpaKiiHoHa. B nomo6-
HOM BOIUIOIUIEHHH 7Na3epHble 3¢ deKThl MPHMEHHMBI CKOpee BCEro B [IMCKOTEKax, pasHoro
polla KOMMepYecKHX Loy  T. 1. Ho mpH pasyMHOM MCTONBIOBaHHH 3TOrO NpHeMa, Tpebyio-
meM TpynomwbGHA W TepreHWsl, BO3MOXHO co3fmaHue (opmoobGpazobateneff, obecneunBaio-
IIMX MpefCcKalyeMoCTh KaK caMMX (MI'yp Ha 3KpaHe, TaK M XapakTepa HX [BiDkeHHA. Tak,
yelickuit ceetoxynoxuuk M. CeobGopma cymen noGHTBCH B CBOMX NMOCTaHOBKAaX BHeYaTIAID-
et KapTHHbI, HCMIONB3YA CueHWdecKuH nazep dupmbr “"Cumenc” BD-71 (puc. 70). MHoro-
UBEeTHbIE JIyYH apTOHOBOT'O M KPHIITOHOBoOro nadepoB El u E2 mpoXopAT Yepe3 MOMyNATO-
put Ul. . .U3, oTpaxaiomme u nonynpo3paunsle 3epkana 31, 32, npuamy 1, ceeropmnstp C
H TIONAjlaloT B MHKPOOGBEKTHBBI, YCTAHOBIIEHHEIE B PEBONILBEPHBIX ronoBkax MOI, MO2,
€y’ MKKPOD&E:EKTHEBI B KaOKIOM KOMIUIEKTE OT/IHYalOTCH PasHBIM YTJIOM pacClUHpEHHA Ja-
3epHOro nydya. 3areM CBeT MonajaeT Ha caBoeHHBle TpadapeTsi-Gopmoobpasopatenu PO u
@02, co3paBas B KOHEYHOM HTOI'E Ha 3KPaHe OMHAMMKY MHOI'OKPacOYHOH nazepHOH Mpoek-

Puc. 70. Cuennueckuit JICMU ¢pupmsr “Cumenc”
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uMu. Ee cTpyKTypa 3aBHCHT OT THNA CMEHHBIX 371eMEHTOB (hOpMOOGPa30BaHUA H YIIp aBIICHUS
BCEMH OCTaJILHBIMH 3/1eMEHTAMH.

IMopo6uoro popma JICMH paspabGarsiBaoT M coBeTckue MiaoOperatenu (1. B. Muxanes-
ckuft, 0. B. Crmupin, M. B. limusens u ap.) . Matepecknle adexTsl nONyyaoT B yXKropos-
CKOM CTyZMHM CBETOMY3bIKH, MPOMyCKad NyY 4epe3 CloXHbie AHGPAKUHOHHLIE pPCLIETKH.
PaccmoTpuM noppoOHee omuu M3 HanGonee ynauHbix npoexkToB (KoncTpykTop C. M. 30pHH).
B Hem (puc. 71) TBOpueCKH pa3BHTa HJled, 3a/I0XKeHHaA B mpeasinyitem JICMHA.

Jlyun cBeTa OT Tpex Na3epoB ¢ MOMOLULIO OJHOTO 3epKana ¢ MOBEpXHOCTHBIM HambileHH-
eM 3/ H IByX NMXpoHuHbIX 3epkan 32 u 37 CBOUATCA B ONMH MydOK (HAa CaMOM [eNe OHH
HIYT NapalinenbHo HA MHHHMATBHOM PacCTOMHHMH, YTO B [aHHOR KOHCIPYKUMM faxe Mpef-
MOYTHTENBHEE, YeM NonHoe X ciuiHMe) . CyMMapHBIi TpeXUBeTHBIA MyYOK JIa3epHBIX ydel
Hanpasngerca B (opmoobpasyioniee ycTpoficTBO, NMpeacTasiisioulee coboft NoABIKHYIO Bep-
THK&IBHYI0 paMy P, nepeMellalollylocs Ha ponuKax Ha MOOBIDKHOM FOPH3OHTAIBHOM OCHO-
BAHHH C MOMOILLKO PEeBEPCHBHOIO 3MeKTpofBurartens M3 u yepBAUHOH Nepefauu. Ynpasnsio-
LUME CHTHaMkl MOCTYNAOT Ha 3TOT 3MeKTPOIBHIaTeNb ¢ AHCTAHUHOHHOIO MyJ/1bTa YNpPaBiIeHHA
H 3aCTaBNAT paMy TiepeMeLaThcd BO3BPaTHO-MOCTYNATeNBHO B FOPH3OHTaNbHOM MocKoc-
TH I10XKeJIaHHIO OllepaTopa-CBeTOXYNOXHHKa. B pame P umeioTcs [Ba OTBEPCTHH, CKBO3b KO-
TOopbie B CTOPOHY 3KpaHa MPOXONAT /1Ba Jyda, cOPMHPOBAHHbIE MONYIPO3PAYHBIM 3epKa-
nom 34 u 3epkanom 35. O6a 3TH 3ep Kana HMEKT BO3MOXHOCTb MOBOPAYHBATECA C MOMOLUBIO
neKTpoaBHrarenelt M1 u M2.

B 0TBepCTHAX paMEl MOCPEACTBOM GecleHTPOBOro KpersieHUs B KofblleoBGpasHbIX depxka-
TeNAX yCTaHOBJeHbl topmoobpazywlve auckd @Ol u @02, HIrOTOBJIEHHBIE W3 THCTOBOTO
OpraHMyecKoro crexkna tomumHo# 0,5—1 mMm. KonbleBsle fepxaTeny ¢ 3THMH JHCKAMH MO-
ryT Bpamathes oT censcHHOB CI u C2 uyepes npomexyTodHsle ofpe3uHenHsle ponukud. Ha
topmoobpasyoume OHCKH HaHOCAT nubGo HeogHOpPOmHBIR CNo# NMpo3pauHoro Marepuasa
TonuMHoM 1-2 mMm, nubo cnMpanbHyo penbedHyo QOPOXKKY, KAK Ha IPaMIUIACTHHKE, TONb-
Ko ¢ GONBUHMH NepenanaMi Ty OHHEL

UepBsyHas napa, Mepefaiollas ABIDKeHHe OT sleKTpousurateins M3, mopmobpaHa Takum
obpasom, yTo6Bl nepemelats paMy BMecTe ¢ HopMooOpa3oBaTeNnsiMH Ha OIMH 1Uar CTIHpaib-
HOH NOPOXKH 32 oHH 060pOT AMCKOB.

C noMoOUIHO MONAPOMAHBIX AHCKOB [T/—[13, 3KCUEHTPHYECKH 3aKpel/ieHHBIX Ha CBOMX
aNeKTponpHBoaax (Ha PHCYHKe He MOKA3aHHBIX), MOXHO MEHATh APKOCTB JIyda KKHOTO
M3 Tpex na3zepos, JTo mo3sonseT riGKo perylMpoBaThk KoNopHT oblueft MHOrouUBeTHOH Kap-

Ha aupan

Puc. 71. [TpuHuMn geficrBUA MHorousernoro JICMH 93



THHBEI Ha 9KpaHe., [JHCKH NPHBOJAT B BHKEHHe ABYMSA MapamH celbcHHOB. CeNbCHHBI-IAT-
YUKM YCTaHaBIIMBAlOT HA MyJabTe vipaBlieHHA. CeNbCHHHBIH TIPHBOI MO3BOJIAET HE TOIBKO
BpalaTh OUCKH, HO ¥ NOKAYHBaTh WX Ha Noboit vron — oT MpOoKoH PpacKavyKH 10 CPOXaHHA
B Mpenenax meHee OQHOTO rpajyca. YNpasjisas 3MeKTPOABMIaTesIeM AMCTaHUMOHHO, MOXHO
MJIH 3aCTaBHTB 1y4 ABHTaThCA N0 CHMPAH, WIH Y CTHTD i1y MOllepeK ee BUTKOB.

Eciu TopuBI MOMyNpO3pavyHoro 3epkana 34 MOKPacHTh YepHOM Kpackoii, a caMo 3epKaio
8palliaTh BOKPYT BEPTHKAIBHOR CCH. TO OT KaHana ! MoNVYMTCH Ha YKpaHe Mepualollias Kap-
THHa, HAIIOMHHAIOWIAS OTPOKEHHE B HCCTIOKOWHOK BOIE WIM MIPY IUIaMeHH, 2 BO BTOPOM Ka-
Halle — Ta K€ KapTHHA, YTO ¥ NPH HEMOIBHKHOM 3CpKalie, HO TONBKO JIHHUH Ha 3KpaHe GynyT
He CIUTONIHBIE, a NP EepbIBUCTBIEC, PHYEM YaCTOTa LITPUXOB GyIeT 3aBUCeTh OT YacTOThI Bpallle-
HMA 3epKana.

MoxXHO TaKXe yNMpaBlsTh pasMcpoM (MaciuTaboM) H306paKEeHHA HE3aBHCHMO B KaXKOOM
Kanane, g yero o6sexTHBel O/ u 02 c NOMOLUEI PEBEPCHBHBIX 3NIEKTPONPHBONOE (Ha pH-
CyHKe TaKKe He MOKa3aHbl) IMepemellialoT BIOAL ONTHYECKOH OCH; B NpocTedilleM cilydae
o6BEKTHBOM MOXET CNYXHTH ONMHOYHAA JIHH32, KOTOPYIO MOXHO He TONBLKO [epemellaTh
BAOJIb OCH, HO M IOBOPaYHBATh €¢ [UIOCKOCTh, YTO NPHBOIMUT K [IOTIOJIHMTENBHBEIM Npeodpa-
30BaHHAM H300paKEHHS.

Ymenas BapuallMs BeeX NepeMHMCIeHHBIX NMapaMerpoB [03BONAET MOJNYyYaTh ''TeKy4He”,
MOOBICKHEIE, TaHIYIOUIHe MHOTOKPACOMHBIE MPOEKLMH, COCTOAIUME H3 TOHYAMIIMX ITHHMH,
CTUIeTeHHBIX B DXYPHbIe 00 heMHBIe CTPYKTYpBI (puc. 72).

HHoro xapakTrepa W3oOpakeHMa (nasepHas rpacguka) nonyyaiorca B JICMH c mexann-
yeckol pasBepTkoii jyva. [lo cyTH mena, 3TH ycTpoHcTBa NMpeAcTaBnAlT codol ocuuUlorpa-
dEl ¢ GONMBIIMM IKPAHOM, H H300pOKEHHE CTPOUTCS MO MPHHUMIY (OPMHPOBAHHA H3BECTHEIX
B panuoTexHuke ¢uryp Jluccaxy, Bcerga NpHMBIICKAalOLMX cBoel mpuuypiuBod dopmoi u
camux mKeHepoB. Tonbko B JICMU cBeToXy[IOXHHMK CO3HAaTeNnBHO (pOpMHPYeT M BhIOHpa-
eT Te QUryphl, KoTopble HaHGoslee COOTBETCTBYIOT CBETOMY3bIKAIBHOMY CleHapuio (map-
THTYpe) .

CMH nasepHo-rpaduueckoit NpOEKLUHH OTNMYAIOTCH OT CMHCAHHBIX paHee He TONBKO
cTpyKTypo#it uzobpaxenus (cpaBHM puc. 69 u 73), HO M COCOOHOCTEIO K MOBTOPEHHIO, W
npencKasyemMocThio oBpa3os.

pocrefmmit acbdexr ocumwnnorpadudeckoif pasBepTKM MoOXeT OblTh HOCTHIHYT C MO-
MOLUEID cTenyloliero ycrpoitcrea (puc. 74). lHeGonbinoe Kpyluioe 3cpKano 3aKpennsioT
Ha OCH 3MIeKTPOOBHTATeNld NoMd HeOONBIIMM YITIOM a. B 3aBHCHMOCTH OT « H3MEHAETCH Tenec-
HBI yronm f, onpenensiolMi pasMep NONyWalOLIeHcd Ha JKPaHE OKPYKHOCTH. JTOT OTpa-
JKeHHBIH Ny4Y MoXeT ObITh HampaBJieH Ha BTOPYIO TAKYIO XKC CHCTEMY, M Ha DKpaHe MONyMHT-
¢ yoKe KONKIO C MeTnaMu (Kpyrosas LMKIOKa) {42}.

Bonee cnoxHbie y30phl nonyuarcs, ecfii B KauecTBe pa3Bep THIBAIOLIMX y CTPOHCTB HCHOMb-
30BaTh MATHHTHYI0 CHCTEMY C KaTyIUKoH OMHAMMYeCKOH TONIOBKH NPAMOIO W3NyYeHWs
(puc. 75). K uentpy nuddysopa roloBKH NPHKIIEHBAIOT fer'KOC YVUIMHEHHOE 3epKalo.
[Tom 3epkanom momemaloT Gpycok M3 neHomnacra. -lpyroii koHeu 3epkana NPHKIEHBAKOT
K Kpalo ouddyszopa. Knedt pomken ObiTh asacTuuHbiM, Hanpumep H88. Jlyu or 3epxana
nepsoif TOJIOBKH MNOMNajaeT Ha 3epKasno BTopoi. PesynmeTupylouleit npoexumeit duryp Jluc-
CaKY YNpaBNAKT TaK XKe, Kak U B ocunulorpade — U3MEHEHHCM YaCTOTHI 3BYKOBBIX IeHepa-
TOPOB, MHTAOLMX FONIOBKH, aMIUIMTY/IbI, MOLOYJISAUHEN 110 SPKOCTH # T. 1, UMnynbcnyio Mo-
OyJIAUMIO JIyda MO APKOCTH co3faloT NHOO MexaHWYeCKMM TpephiBaTenem (Bpaiuaoliefics
Ha OYTH JlyYa KPCCTOBMHOR), NHGO CTaHNAPTHBIM 31eKTPOHHO-OITHYECKHM MOIYJIATOPOM,
paboTaoM Mo NMPHHLUMNY CBeToBOro KianaHa (oHM OGe3bIHCPUMOHHBI H MOIYT MOLYITMPO-
BaThk JIyd CHTHalamH pasHod ¢opmer). MMpu atom ¢urypet JlMccaxy npeppauaiotcs B To-
yeyHoe Kpyxepo. Heo6xomuMocTs obpaluatbesi kK MOAYIATOPaM OTNAfaeT MPH HCIONL3IOBa-
HMM HMIIYJIbCHBIX J1a3epoB C MepecTpaHBaemoii yacroToit WMNynbcoB. EcTecTBenno, nmoboit
peanbHbifi JICMU pomkeH CONEPXaTh HeCKONBKO TaKih NA3CPHBIX NPOCKTOPOR ¢ IIYyYaMH
Pa3HOro 1BCTA.
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Puc. 72. Jlazepunie axcnepumentrl C. M. 3opuHa

Pacemotpum mompobuee JICMHM ¢ ocummnorpacuueckodl passepTko#t, pa3paGoTaHHbIN
n CKE ’Tlpomereft” (xoHctpykTophl A. E. llymunos, A. M. Hedenos). Buinu coapans
[Ba BapMaHTa MaloraGapHTHEIX pPa3BepTHIBAIOLIMX YCTPOMCTB. B MepBOM M3 HHX 3epKalo
KonebneTca B ABYX HIMEPEHHAX, ero NPHKJIEHBAIOT K KPYINIOA IUIOADKE C NepreHmH-
KYISPHEIM K HeH CTepXKHEM, BHITOYEHHBIM M3 MarHHTOMATKOro Marepuana. CTepixeHb mo-
MELIAIOT MeXIy HAKOHeMHHKAMH [BYX Map KaTylleK 2/1eKTPOMAarHMTOR, Ha OGMOTKY KOTO-
pPBIX MomaloT curHansl ¢ X u Y rexneparopos. OGhMHbIe 3BYKOBhIE I'eHeparophl HeyMOGHEI
TeM, YTO MX repecTpoiKa CBA3aHa ¢ MPOXOX/IEHHEM uepe3 NPOMEXYTO4HEIE 4acToThl. [IpH
3TOM KapTHHa cOuBaercd ¥ Guryphn Jlnccaxy paspywalorea. [Toaromy B JICMH npenycmor-
peH OucKperHbld HaGop 3naveHHH yacToTel ¢ HeGonmbluoH MX paccrpoitkoit, ofecneynBaiomeH
Guenns (T.e. BpallleHHe WIH nynbcaluy Guryp Jluccaxy) .

OyukuMoHankHas cxema nynsra ynpasiedus JICMH npencraenena Ha puc. 76. Jlasep-
Hble CBETOBBIE KOMIO3HUMH C MOMOILKO 3TOT0 nynbTa GOpMHUPYIOTCH CiepyloLHM obpasom.

Puc 73. Dmuzon peitcreua "Jlazepuyma’ (M. Hpaitep, CIIA)
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[IyneT coctout W3 12 upeHTHuHbIX opmupoBatenedi curHanoB (®C), cOOTBETCTBYIOUIMX
12 durypam, Kaxuplit H3 KOTOPBIX CONEPIKHUT I'eHepaTop CHHYCOMOANLHBIX CHMTHanoB (G/),
tazospauatena (V1), a Taroke nByX perynsaTopos: yactotel (/RI) u ypoBua (/R2) cur-
Hana. Takum oBpa3zoM Ha BRIXoJe KaKOoro ¢opmupoBaTels 00pa3ylTeT [Ba CHIHAIA, CBH-
HYTBIX 10 ¢aze Ha 90°. Bce 3T CHCHaNBI MOTTYNAKT 3aTEM Ha IBAa HE3aBMCHMBIX CYMMATO-
pa EI u E2, B pesynsTare dero ofpasyloTcs OBa KaHala pa3BepTKH nyva o X u ¥ xoopnu-
Haram. Ha BhIXOge K@XIOro cymMMaropa MMeeTIcs perynaTtop maciutaba usobpaxenns (Ry
u Ry), 4 nocte ycunenus no mouwmoctd (Al u A2) CHIHaIBI MOCTYMAOT Ha yCTpoCTBa
B1 u B2 6noka otknonenus (BO).

leHeparopel B ¢opMupoBaTensx HAacTpoeHbl Ha crenyoume 4actotei: 100, 150, 200,
250, 300, 400, 500, 1000, 1050, 1100 u 1200 Tu. IIpx BepxHeM MONOXKEHHH peryisTopa
ypoBHS, HanmpuMep [R2, cuTHan reHepaTopa 3acTaBHT JIy4Y OMHUCBIBATE HAa 3KPAHC OKPYXXHOCTb.
[Tpu mo6GaBiieHHH K 3TOMY CHMIHany Opyrux, Goee BEICOKOYACTOTHBIX , KOHQUI'YypaLMA OKPYK-
HOCcTH 6yIeT yClnoXHATHCA.

[lpy ogHoBpeMeHHOM BBeldeHMH peryisatopa /R2 u nwbGoro ua perynsaropos ZR2-8R2
Ha JKpaHe MOoNy4aloTcA MIockHe (GHIyphl, a mceBnooGbeMHble QHIYPBI — NPH BBEdEHHH
2R2 - 8R2 u mwboro u3 perynatopos 9R2 — 12R2. TlepeMeHON OTHOLUEHWS HaNpsXeHHit
CHrHanoB perynatopamu [R2 — [I2R2 MOXHO H3MeHATh napameTpbl Guryp. Ecnu ¢HrHanel
¢ perynatopoB IR2 — 8R2 u 9R2 - 12R2 Briiouarh He [0 OGHOMY, a IPYNIAMH, TO YHCIO
duryp yBenmuuBaerca. HaMeHdaa B HeGonblUMX mpegenax YacToTy reHeparopa (] pe3ucTo-
pom IRI, ¢uUrypsl MOXHO 3aCTaBMTh BPALLATBCA B HYXKHOM HalpaBlIeHHH C elaeMmol CKo-
pocrsio [43].

JKCIEepHMEHTBI TIOKA3alH, YTO CaMOIeNbHBIC ManorabapUTHbIe pa3BepThIBALLME YCTPOit-
cTBa ioxo paboTaloT Ha OTHOCMTEBHO BBICOKHX YacToTax, ¥ B6IM3H yacToThl coGcTBeHHOrO
pe3oHaHca MPOMCXOIMT HexenaTeneHad medopMalis pe3ynbTHpyoLle#l KapTHHBL [To3Tomy
B KaYeCTBe pPa3sBepThIBAKILMX yCTPOHCTB peKOMeHIyeTcd HCIOMNb30BaTh B KOMIUIEKTe C 3TOH
cxemolit MexaHHYeCKHH ocuuutorpad, nono6HeI. Moka3aHHOMY Ha puc. 75, Ho u 3mecsk amn-
NuTyna KoneGaHHA Ha BBICOKHX YacTOTaX HeJOCTaTOYHa, YTO HeoGXOOHMO KOMIEHCHpPOBATh
yCHIIeHHeM MOLIHOCTH B KaHalax.

14. CMW ¢ ycTtaHOBKaMu "'NPOCTPAHCTBEHHON MY3bIKK'

OGpaTHB BHHMaHHe Ha UIMPOKYIO MPaKTHKY MpuMeHeHUA addexTa "mBIDKYLIE-

rocA 3BYKa'' Ha ClieHe JpaMaldyecKoro TeaTpa, aBTOPhl KHHIH BRICTYMWIH B CBOE BpeMsd C
npewioxeHuem Gonee rHGKOro H aKTHBHOI'O HCIO/IB30BAHMA 3T HOBO#M '"cTeneHH cBoGome! ™
3BYKOBOTO MAaTepHalia TMpPH BOCMPOM3BEIeHHM MY3bIKH 3eKTPOaKyCTHYECKHM crnocoboM.

B moHuMaHHM aBTOPOB 'MpOCTpaHCTBeHHad My3bIKa'' MpernoNiaraeT BO3IMOXKHOCTb CBO-
GoOHOr0 M IUIABHOTO MepeMelleHHA 3BYKOB OIIp ele/IeHHbIX HHCTPYMEHTOB 110 Mo6bIM Tpaek-
TOPHAM B IUIOCKOCTH HIH oObeMe 3KpaHa COTJIacHO 3aKOHaM yXe COOCTBeHHO My3bIKalb-
HOlt JOpamaTypruu ( C MOBTOpEHHEM, MOOUEP KHUBAHHEM MeNoOMYecKOH KpPHUBOH, BH3yalH-
JaliMefi TeMaTHYECKOr0 Pa3BUTMA, C KOTOpPHIM HHCTPYMEHTOBKA TecHo cBf3aHa). Pazymeer-
¢, BOCIPHATHE 3THX TpaeKTopHH# Gy[eT He TAKHM YSTKHM, KaK JINIA 3peHHSA, C 3aBeJOMO XyI-
weft paspewaomeff cnocoGHOCTEIO, HO NPH MOJHOM OXBaTeé "MONA ciyxa” HCTOYHHKAMH
3ByKa onpefenedublit addext gocruraerca. OGBMHO “TIPOCTPaHCTBeHHas My3blka' Bceraa
COYeTaeTCA CO CBETOMY3BIKOH, ycHIHBas ee eficTBHE.

Hcxoms M3 DaHHOTO MOHHMMAHMA Uesleit B BO3MOXHOCTEH “mpocrpaHcTBeHHOH My3biKH™
H Obla CKOHCTPYHPOBaHAa MHOTOKaHAIBHAA annaparypa, MO3BOJAKIIAA HEroCpeIcTBeHHO
CaMOMY My3bIKaHTY YIpPaBIATL ¢ MOMOLULI MyAbTa CBOGONHBIM mepemellieHHeM 3BYKa B
mo6om nomewenun. [IpuHLMn neficTBUA ycTaHOBKH O6BACHAeTCA Ha pie. 77.

Curdanel 1,2 . . ., M CO 3ByKOBOCINPOHIBOAAILEro ycTpoitctea (3BY) Bl pacrmpeac/iaoT-
CA [0 COOTBETCTBYIOLIMM He3aBHCHMBIM MyJIbTaM yhpasnenusa S/ — Sn. Kawablit 0yneT co-
HepHT | NMPHEMHWKOB cBeTa /T W [epeMellaemMblit HaI HUMKU uanydaTens ceeta M. Tox deii-
CTBHEM CBeTa NMpHeMHHKH (opMHMpYIOT Ha BbIXomax 1. . ./ mepemMeHHble CHIHA!IBI, NOJaBa-
eMble Ha BXON ycunuTenet 47 — A5,
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Puc. 77. OGo6iienHas CTPYKTYPHas CXeMa YCTaHOBKH ' TPOCTPaHCTBEHHOM
My3bIKH

3BYKOBBIE CHTHAJIEI MOCIE YCHIIEHHS BOCTIPOM3BOMATCH YEpe3 COOTBETCTBYIOLIHE TPOMKO-
rosoputenu BAI — BAi, pacnonoxeHHble B 3aje. B 3aBHCHMOCTH OT Toro, B KaKo# nocne-
[0BaTeNkHOCTH yrpaBuTend GyAyT BO3[AEHCTBOBATh Ha NaTYHKH B MyJNLTax, COOTBETCTBEHHO
nepeMeliaeTcd W 3BYK OT OHOTO FPOMKOT'OBOPHTENIA K IPyToMy. I'poMKOroBOpHTENH B
3ane pa3MellaloT Ha CTEHaX, MOMY H MOTOJIKe TakHM o0pasom, 4yro0Hl MPH Mepexone IByda-
HHA OT OIHOTO TPOMKOFOBOPHTENS K COCEHEMY He BOZHHKAIO OLUYIUEHMA MpoBala 3ByKa
no rpomkoctd. [lns ynoGcrBa ynpaBieHWA CBETONPHEeMHHKH [1 B MynbTax pacnoniaraoT B
TaKOM e MopfANKe, KaK H F(POMKOTOBOPHTENH B 3ale.

Bo3aMoXHBI [IpyTHe BAPHAHTH! NMyJNLTOBBLIX YCTPOHACTB, NO3BONAKLMX yNpaB/ATL NepemMe-
LLIEHHeM 3BYKa TI0 MPOH3IBOJILHEIM TPAeKTOPHAM, — C MOMOILkI0 MEXaHHYECKHX IepeKmoya-
Tenelt, TaHOPAMHLIX PeryNATOPOB, AMEKTPOAKYCTHIECKHX npeobpasoBaTelieil, HHIY KTHBHEIX
H eMKOCTHBIX JaTYMKOB M T.[I. B mepBhIX HalIMX 3KCHepHMeHTax ObLI MPOBEPEH BAPHAHT
9NeKTpoaKy cTHYecKoro npeobpasoBanud. OpaHuyIcKHe HHMKEHephl HCIBITATH B CBOE BpeMs
YyeThlpeX KAaHAIBHYK YCTaHOBKY Ha MHAYKUMOHHBIX fatuHkax. [Tyner copepxan HabGop karty-
1IeK, 2 ONeparop BOMMMN IO My/bTy o6bMHBIM MarHuToM. Ha BeicTaBke QKCIIO-70 ncnons-
30BANIMCh CEHCOPHBIE NAaTYHKH, a CaM MYJILT GBI BLINOJIHEH B BHOe liapa, COOTBETCTBYIOLLErO
chepHueCKOf KOHCTPYKUKK 3ana.

PaccMoTpum noppoGHee npoBepeHHBIR HaMM HAa MPaKTHKE BAapHAHT pellleHWs Mynbra,
B KOTOPOM HCIIONB30BAHO CBETOBOE YIIpaBlIeHHE NMepceMelleHHEM 3BYKa H ero rpoMKOCThHIO
(na puc. 78 — BHH3y). Takux mnynsTOB B YCTaHOBKE — B2 (r.e. cornmacio puec. 77,
n = 2). Ha nyneTe ycTaHoBNeHs! ¢OTOPE3INCTOPLI, BKIIOYEHHBIE B Lelb yIpaBlieHHs peryiH-
PYEMBIMH YCHIHTE/IIMH 3BYKOBOT'O CHTHana. B pykax oneparopa HaXxomurcs ¢oHaps, KoTO-
phiit hopMHpyeT CBETOBOE MATHO ¢ yMeHbllallleicd K KpaiM APKOCTHIO. B 3aBucumMocCTH OT
YPOBHS OCBELIEHHOCTA (oTOpe3ncTopa MIMeHAeTcH W TPOMKOCTh 3BYYaHHd B TPOMKOrOBO-
pHTeNle COOTBETCTBYIOLLEro KaHana, PasmMep cBeToBOro MATHA M PacNoNOXKeHHe doTopeanc-
TOpOB Ha MynbTe BhIOPaHEI TakHM 06pa3oM, YTO OJHOBPEMEHHO MOXET 3aCBeHBATECA He 6o-
nee nByX (OTOpE3UCTOPOB.

VCHIHTeNH MOLLUHOCTH, KaK 3T0 BHOMO Ha puc. 78, CKOMIOHOBaHEI B OTAE/bHbIE CTOAKH,
MpHYeM B KoKIoH cToifke HAXOOATCH 12 OBYXKaHA/IBHBIX YCHIHTeNeH MOLIHOCTH M Gnok
perynupyeMeiX yCHIHTened-KOMMYTaTopoB. YCHIIHTeTH MOLUHOCTH CTaHAapTHbIE, IneKTpo-
#uKka B1-01", OnM BKNKYEHB! TAK, YTO MX CTEPEOKAHAThl MOMHOCTHO He3aBUCHMBb! H pabo-
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Puc. 78. OGwmit BHO 3neKTpoHHoro GNoKa; Ha MepeHeM IUlaHe — [Ba aBTO-
HOMHBIX CBETOBBIX MHKILEpa C YNpaBNAKOLMMH HoHAPAMH

TAl0T OT CBOMX BXOIHLIX curHanoB. [IynbT ynpasneHHs — aBTOHOMHBIR M COEMHEH C YCHIIH-
TeNAMH-KOMMYTaTOpaMH XI'yTaMH.

[pMHUMMHATBHA CXeMa OfHOI'O KaHANa ympaslleHHS 3TOH yCTAHOBKH ITpHMBefleHa Ha PHC.
79. Ecny aMIDIMTy[a BXOJHOTO CHTHana He meHsite 0,1 B, To curHan yepes MpegBapHTeNb-
Hblf ycunuTens YIIII-1 u ycHauTeNs MOLIHOCTH MOCTYNAeT Ha BXOALI PeryIHPYeMbIX YCH-
nureneit. Ecnu ke aMmmintyna mana (y MHKpOQOHHREIX CHIHA/OB HECKOIBKO MHJUIHBOINBT) ,
NOMK/TIOYAeTCA JOMONMHUTENEHBIR MHKPODOHHEIR ycunuTens YIIM-1. Heo6x0omHMBIH ypoBeHs
BXOJHOr'0 CHTHaNa B o6oMx C1y4adX yCTaHABIIHBAKT pe3ncTopom RI,

Kaxmpi#t ycunurens cobpan Ha Mukpocxeme DA/ v Tpanaucrope V72 B CONEPXKHT perynu-
pyeMblii NeNIHTeNb HaNPAXeHUs Ha BXofie. PerynupylouHM 3NeMeHTOM 3TOTO NeNUTeNns AB-
ngeTca TpaH3HCTOpHaA cGopka DA2, cofepxaliias yeThipe He3apHcuMBIX MOII TpanaucTopa.
JlenuTeneM Hanps>KeHHA Ha peancropax R9, R1(0 ycraHaBNHBaeTcs Ha 3aTBOpax OTPHUATENk
HOe N0 OTHOLUEHHIO K MCTOKY HanpsDKeHHe, MPH KOTOPOM BCe TPaH3IHCTOPHI 0GOPKH OTKpBI-
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Puc. 79. [pHHUMNHATBHAA CXeMa

Thl M 3aMBIKAIOT Ha O6IMI MPOBOM, BXOOHOR CHTHAN KKIOro YCWIHTENA, MOITOMY 3BYKa B
IpPOM KOTOBOPHTEIIAX HeT.

Ecnu xe Ha 3arBop MOIT 1paHIMCcTOpOB NOJATE yBelTHUHBAIOLLIEECH NOJIOKHUTENBHOE YNPaB-
NAplIee HAMPMKEeHHe, OHH HAaMHYT 3aKpbIBATBCHA, OcNabnAs WYHTHpYOUliee meficTBHe, M Ha
BRIXOMle KaHAI0B MONBHUTCA 3BYK M GydeT yBemMuMBaThCA ero TPOMKOCTh. OQHAKO BBICOKAR
H MOYTH NHHeRHad KpYTH3Ha XapakTepucTHKH MOII TpaH3IHCTOPOR 3aTpymHAeT HX yMpaB-
NeHHe aHATOrOBRIMH CMTHanamu. JIns ycrpaHeHHs 3TOro HENOCTATKa M PACHIMpCHMA [HMana-
J0HA pery/JHpOBaHHA HAa BXOMe KaXAOoro TPaHIMCTOpa BKJIKOYEHA JlorapudmMHpyoOLIad Lelb
M3 peancTopa H IHoAa (B mepBoM kaxane R22, VD4).

Ynpaenswoiuee Hanpkenke dopmupyerca B sueiikax [1Y NpH oceuenuu oTope3ucropa
(e mepeom Kanate R23) H B 3aBUCHMOCTH OT YPOBHA OCBCLICHHOCTH MEeHNETCH B Npefienax
or 0 no 5 B. Kpome toro B ITY pasmernennl npa crabuin3aTopa HanmpsoKeHMA IS MHTaHHA
atux ¢opmupopateneit U nammsl ELJ ynpaensowero ¢oHaps. Iepssift crabunuaarop co6-
paH Ha TpaHauctopax VT35, VT6, BTopod — ma Tpawsucropax V77, FT8. CrabuiuanpoBaH-
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KaHana yhpaBleHWS MBIDKCHHEM 3BYyKa

HOE HanpsDKeHHe MHTaHMA jammbl ELJ] MOXHO InaBHO pery/iMpoBaTh B Opefenax or 3 go
13 B, nop6upas paGounit ypoBeHs ocBellleHHOCTH (poTOpe3HCTOPOB Ha MynbTe.

Ilna ypoGerBa ynpaeinenus uenecooGpazHo Bupjenute B ITY, Hanpumep, UBETOM 30HBI,
COOTBETCTBYIOIME TIOJTY, CTeHaM M MOTONKY, TOE pacnonoeHkl TpoMKoroBopuTend. Heo6-
XOIMMBIM TaroKe siBngerca nybnumpoBaHue (oTope3aucropoB H paciipepenenve ux B ITY Ta-
kum obpasoM, YToObl mpu Nn0OLIX TPaeKTOPHAX CBETOBOIO MATHA B TPOMKOTOBOPHTENAX He
6BiNI0 MponafaHuAa 3ByKa.

Ipy HATKHBAHHM YCTaHOBKM ClIe[lyeT OJHH pa3 YCTAHOBHTh ypOBeHb I'POMKOCTH YCH-
NHTeNnel MOIHOCTH H 3aHKCHPOBATEH MOJIOXKEHHE PETYNATOPOB, a B NaibHeHLleM M3MEHATD
rPOMKOCTh 3By4aHHA ofumm perynsatopom RI. Hcnons3oBanne TpaH3HcTopHO# cGOpKH 3Ha-
yuTenbHO obnerdaeT mpouecc HanaKHBAaHHA, MOCKOIBKY BCe YeThipe TPaH3MCTOPa HMMET
OMHAKOBhLIe NMapaMeTphl, MoxHo, KOHEYHO, HCTIONE30BaTE H OTHENbHLIe TPaH3UCTOPhI H Moa-
GupaTh TIIATENBHO MX PeXHM. BhiGop BXO[HBIX YCHIMTesed MoxeT GbITH MPOH3BONBHBIM,
HeobXoMUMO Nuib, 4To6bl Hanpsokehue curnana Ha Gaze Tpamaucropa VTI Gbino He Me-
Hee 0,3 B.
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Puc. 80. IpoexTt 3ana cseTomy3asikk TaTapcko# GulapMOHHK

Buifop 4MCNa KaHaT0B 3BYKOBOCIPOH3BE[CHHA M pa3MelleHHe IPOMKOTOBOPHTENIeH MpH
NPOEKTHPOBAHHH YCTaHOBOK 'NPOCTPaHCTBEHHON My3bIKH' OMpENeNA0TCH TeM, YTO pa3-
peliaolias CNOCOGHOCTE CNTyXa B Pa3’NUYHLIX. HANPaBJIEHHAX HEeOO¥HaKoBa, H IPOMKOrOBO-
PHTENH ClleflyeT pacnpefleiaTh MO 3ajly HEpaBHOMEpPHO. YTIbI MeX[Y COCe[JHHMH IDOMKO-
rOBOpHTeNAMHM BHLIGHPAIOT MPHMEPHO paBHbIMK 15° NyiA (POHTANBHEIX C MOCTENEHHBIM Ha-
pacTaHHeM yrna mwid 60KOBBIX M TBUIBHBIX. B 3anHel 4yacTH 3ana JOCTaTOYHO ONHOTO-IBYX
MCTOUHHKOB 38yka. Tak paMellieHhl TPOMKOTOBODHTENH B 3ane CBETOMYy3hiki Kasaicko-
To MOJIOJEKHOTO UeHTpa, HMewouteM obbeM oxono 300 m*. B atoM 3ane paGoraer 24-ka-
MaNBHAA yCTAaHOBKaA “MPOCTpaHCTBEHHOA My3bikH''. I'poMkorosopureny "MuHMMaKc”, MOLL
Hoctsio 20 Bt (mpoussopcrsa BHP) pacnionoeHB! Ha BeeX CTeHax, MOTONKE H HA IONY 3a-
na (cMm. puc. 56). OmBIT 3KCIUIYyaTAMK YCTAHOBKH MOKa3kiBaeT, YTo GoMbllIoe YHCIO KaHa-
noB 3pdexTuBHO nmposBiser ceGa NHIUL B 3anax Gombliero ofkemMa ¢ XOPOIUHM aKyCTHYEC-
KHM TTyIIeHHeM, a [ HeGONBIUMX 3a7I0B JOCTaTouHo 12- WM 8-KaHanbHBIX aKyCTHYECKHX
CHCTEM.

HanGonee OnaronpuaTHble YCNOBHA [UIH BOCTPMATHA TPOCTPAHCTBEHHOIO [ABIDKEHMA
3Byka OynyT, BepoATHO, B creuMansHeIX 3anax cdepuuecKol Wi NMHNCOMOHOR (hopMbl
(puc. 80, apxurexkTop M. X. Aruiues) .

B 3aksioueHHe cliefiyeT OTMETHTh, YTO ONTHYECKHR MuKlep ABMAerca Haubomee yno6-
HBIM He TONIBKO M3-3a Harl[HoCTH ynpasjeHus. [Ipu paGoTe ¢ HUM BO3IMOXKHO HCOMB3OBA-
HHE B KaueCTBe YCTpoHCTBa MaMATH KHHO- WIIH BHIOEO3anHcH (CheMKa [IBIDKEHHMA yNpaslisfio-
Llero CBETOBOTO MATHA C MOCIEAYIOIMM ero KOHTAKTHRIM IPOelMpOBaHHeM Ha none ¢oTo-
PE3HCTOPOB MyNbTa) .

15. CMW co cnoxHbIMM NynbTamy v 3anOMUHAIOWMMHK
YCTPOWCTBaMM

B xauectBe nmpumepoB CMH, roe KoHcTpyKTOPhI 06paTHAM OCHOBHOE BHHMa-

HHe BXOJHOH YacTH, pacCMOTPHM [OBe yCTaHOBKH, KOTOPbI€ COBMELIEHBI ¢ K3BeCTHRIMH BOY

TPaHCIIapaHTHOR NPOEKUHH, HO OTHIOOb He HCKIIIOVeHa BO3MOXHOCTh MX HCMOJIB3IOBAHHA M
co MHOTMMH apyrumi BOY M maxe ¢ ycranoBkamu mpocTpaHCTBEHHOR My3bIKH.

CepMa MHOTOKaHaIbHBIX MHGOPMalUMOHHBIX cBeTogMHaMWYeckux cuctem (MHCC) non-

TaBCKMX MIDKeHepoB pafoTaeT ¢ KOMMIEeKTOM cBeTonmpoeKToposB oT CMM “"Xapbkos", Bece

ocCTansHble (PyHKUHH, B TOM YHCIE H omeparopa, BBITIONIHAET 3NIeKTPOHHEIA Grnox. OmuH M3
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AT A

Puc. 82. O6wutt Bug mucrpymenta MUCC-3

BapuanToB - MUCC-2 (koHcrpykropsl B. B. CkakyH, JI. A. ToHyapoB) — (yHKUHOHHPYeT
B 3a/1e acTeToTepanuy caHaTopusa "Epuno" (cm., puc. 43).

Brnok namatH sroro CMH Beinonsen B BHIAC NPHCTaBKH K MarHutogoHy "Pocros-1017,
HCTIONB3YEMOMY KaK JIONITOBPCMeHHOe 3anoMHHaoLlee ycrpoficTso. [Ipu McnonHeHHH cBeTo-
KOMIO3HUMA ¢ MOMOLUBK PYKOSATOK YIPaB/ieHHWA HA BTOPYI HOPOXKY MarHMTHOMH JIeHThI
3anMChIBAIOT CHTHAIBI YNPABJICHHA APKOCTBK NaMn W paboTofi anexktpomsurarenedi. Yncio
KaH@10B YMpaBleHus — 6—15, cRETOBBIX MPOEKTOPOB — 31-62. B cucTeMe npHMeHeH UKd-
poBOf METOJ, 3alicH, YTO orpefieiuIo CTPYKTYPY Grloka ynpasnewns CMM (puc. 81), roe
X — BXoOIHOe BO3[eHCTBHe oneparTopa-MCMONHHTENA; | — mpeobpaszosaTenh BXOJHOTO CHI-
nana; 2 — waGopHoe mojie (KOMMYTallH NMPOEKTOPOB MO KaHanam); J — OMCKPeTHBIA no-
ctpoutend (mpeobpazoBaTens Ko[a, KOMMEHCATOp HenMHeftHocTH); 4 — GydepHoe omepa-
THBHOC 3AMOMMHAIOLIEE yCTPOHCTBO; J — COBMIOBBIY perucrp; 6 — JOATOBPEMEHHOE 3aro-
MHHaOUIee YCTPOHCTBO, 7 - WCTIONIHHTENBHBIA JNeKTpopBHTaTens, § — MCTOYHMK CBeTa;
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Puc. 83. IpurHummuansHasn cxema CMH

9 — nomewkHBIA Tpadaper u ceeroduistp; /¢ — HenmogBwKHBIA Tpadaper u cBeTOQWIETD;
11— sxpal (OTpaXaiollMii UK PO CBEeTHRIH) .

B CMH npumenent: tupucrophbie BYM. SlpkocThio yNpaBnAwT H3MeHeHHeM a3kl BKIIO-
YeHUsl THPHCTOPZ OTHOCUTENBHO Haualia MoJIyNepHofa MUTAIOIUEro HanpsokeHus. KauecTmel-
Hai peryjiHMpoBKa APKOCTH NPH BOCHPOH3BeJeHHH 3anuck o0ecreynBaerca MOBedeHHEM YHC-
7la DMCKPeTHBIX YPOBHeH no 128. Cnocob vrpasBrieHHs CKOPOCTBIO 3NIEKTPOABHTATENA — LUH-
POTHO-MMITYIBCHEIH, AU dep eHLManbHELH.

[Tpu pabete MUCC-2 B pexcumax pyusoro ynpaBjeHHA W 3allCH CBeTOMHAMKYECKON
KOMIIO3HUMH APKOCTRIO YNPaBJIAKT NMOBOPOTOM lIecTH PYKOATOK (nomo6ro CMU “Xaps-
kor™). ¥ron moBopoTa pyuex =45°. [pensapurentHoe NOMKIIONEHHE TaMNI HAKATHBAHHA K
KaHanam yMpaBlieHHA W 3allaHke YacTOTh! BpawleHusa Gapa6aHoB B BOY BLINONMHAKT nocpen-
crBem HaGopHOro moins, pacliolloKeHHoTo Ha BepxHeli naHenn [TY. Bo speMs McnonHeHHs
CBeTOMHAMHMECKON KOMIO3HUHH NMpOeKTOPH! NOOKIIIONAWT C MOMOLULI 24-X mepeKmoya-
TeneH, CrpynndpoBaHHbIX M0 YETBIpe Hal KaKIOH Pyukof YMPaBNEHHS, a TAKXE YeTbIPEMS
nepanAMy. OyvEIHPYyIOLMMY YeThipe H3 24X oCHOBHBIX nepermiodarened. TpeGyemuill pexkum
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*Mupax” (6e3 cHCTeMBI 3aITHCH)

paboThl BRIGHpaOT KNABHILHBIM IepeKioyaTesieM, pacnonoXeHHsIM B uentpe I1Y. BriGpan-
HuIt pexum oToGpaxaeTcs Ha CBeTOBOM Tabio.

B Hacrosimee Bpems paspaboTaH M roToB K NpHMeHeHHIo Gonee coBeplUeHHBIR MHCTpY-
menT MHUCC-3 (puc. 82), umerowmit Mensluue rabapurst.

Auanornunele paGoTel 1Mo co3panmio cnoxHeix ITY ¢ cucremoft 3anmucu BeneT M TBopuec-
kag rpynna B Opnecce, poarnasnsemas M. P. Bogrepom. Elo paspaborana cepus CMHU "Mu-
pax”. "Mupax-008" comepxur 32 KaHana ympaBlieHHA MOLUHOCTEIO TMo 3 KBT kaxmsiif.
CMH pomyckaeT NOOKITIOYEHHE PA3HOTMIHBIX B3aUMO3aMEHHEMBIX NyJbTOB, NOCPENLCTBOM
KOTOPBIX CBETOMY3BIKAaHT YNpaBJifaeT AP KOCThIO, BETHOCTHIO K IMHaMHKOM cBeToBOM MapTHH.

PaccmoTpHM, K DpHMepy, cxeMy OBYXNMPOrpaMMHOIO MyJbTa ¢O CBETOTEHEBOM KIIaBHATY-
poii (puc. 83). B uem pasmewenst 32 doropeaucropa (R2-1 — R2-32) . Brouennsle nocne-
[0BaTe/IbHO ¢ HUMH NOACTpoeuHsle pesucropsl Rl-I - RI-32 komneHncupylor pa3bpoc napa-
MerpoB GoTopesnctopoB, EL] — EL32 — namnsl nopceerku, R3-1 — R3-32-perynsatopsl
PYYHOTO YMPaBIIeHHA CBeTomMHamHKoM. [1oo06HO TeaTpanbHbIM CBETOPEryJNATOPaM B MyJNbT
3a0XeHa BO3MOXHOCTE MpeaBapHTenbHoro Habopa MCTOYHMKOB cBeTa B [IBe aBTOHOMHBIE
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IPpynmel ITH TPYMNbl BKIIOYAOTCS M HEIABHCHMO APYT OT APYTra peryiHpyloTcH OBYMS ne-
pEeMeHHbIMH Pe3UCTOPaMH R6 u R7 (uepBas W BTOpas NpOrpPaMMbl YI[PaBICHUA CBETOM).
Pesucropamu RI0 — RI7 ynpasnsioT 4acTOTOH BpallleHHst u pesepcom AEKTPOIBHUT AT eH
sucex BOY.

Hamensmiomieecst of 0 oo 2,5 B manpsikenne ¢ Y nmoctynaer Ha LIHPOTHO-MMMYBCHBIR
momymsaTop (WIMM), roe cpasruBaeTcsi ¢ MHI000PA3HBIM HAMpIKEHHEM 2,5 B. Yaen HIKM
COCTOMT W3 YeThIpeX MOJIy/iefl 0 BoceMb KaHaIOB B Kaxaom (Ha puc. 66 nsobpaxeH Kaal
nepeoro Mopyns). Ha WHBepTHpYyOLMil BXOJ KOoMINlapaTopa DAl nopaetca nunooGpasHoe
Hanpskenne ¢ 61oka cHHXpoHN3Kpylonx curHanoB (bCC), KoTopoe HIMeHARTCA MO aMIUIH-
Tyge peaucTopom R6 (ympasnenue neppoil mporpammoft). Ha HeHHBEPTHpYIOUIMH BXOX
3TOro KomfapaTopa MOCTYNaeT ycHieHHoe TpaHsucTropom VT HanpsikeHue, copMHpoBaH-
HOe JeNTMTeNneM, COCTOSILIMM M3 doTopesucropa R2-I, pesricropa KI-1 (OHH pacnolokeHbl
B IIynbTe) U pesucropa RI8. Kak TONEKO HaNpPAXKCHHE HA HHBEPTHPYIOLLEM BXOJE MPEBBICHT
HAMPSOKEHHE Ha BXOJe HeMHBEPTHp yiollleM, Ha Bhixone OY copmupyeTcs CHIHall ¢ BBICOKIM
YPOBHEM, KOTOPLIH HHBEPTHpYeT norkyeckuit anement DDI.1.

Ha xomnaparope DA2 NpoMCXOMMT CpaBHEHME HANPKeHUs ¢ perynsropa R3-I, pacro-
NIOEHHOTO B MyJIBTE YIPaBlicHHsA, U nunoobpasHoro Hanpsokenus ¢ 5CC, perynupyemoro o
aMIUIATY ie peanctopom R7 (ynpasieHue BTopok nporpammot#t) . C Beixona OY DAZ2 curan
nocrynaeT Ha Bropol BXxop onementa DDI.], KOTOpBIA JIOTHYECKH CYMMHpPYET CHTHANBI C
BBIXO0OB Kommaparopos. ITo3ToMy nepBas M BTopas MporpaMma MOTYT BOCIPOH3IBOLMTE-
Csi pasOenbHo, a MOTYT H B3aMMHO HONOJIHATE AP YT Apyra.

C BeIxopna anementa DDI.] curHan nocTynaeT Ha KoMmyTaTop. C moMoLpi0 KOMMVYTATO-
pa MoAKmoyalT K Beixony UMM ycunurenu MoluHocTH Groxa cumucTopos. [lpu Hamuuuu
6/10Ka naMATH KOMMYTATOp IepeKJIIoYaeT BXOJL, Y CHIHTENA MOLHOCTH K Bbixofdy 3toro 6ro-
Ka (670K MaMATH Ha cXeme He MoKa3aH) . B ucxomHom cocrosHuu TpaHsucrop VT2 3akphIT
u KoHmeHcaTop C3 3apsdkaeTcs yepes pesucrop R29Y oT HCTOYHHKA MMTAHHA. B MOMEHT MpH-
X0/1a MMIy/ibCa OT KOMMYTaTopa TpaH3ucrop V72 OoTKphIBaeTCs M Yepes NepBHYHylo o6MOT-
Ky HMIyJscHoro TpaHopopmaropa T/ KoHgeHcarop C3 6eIcTpo pa3spsixkaercs. Bo BTopuuHo#t
o6MOTKe MOSB/SETCH MMITYJbC HAMPSDKEHHS, MPUMBONALMI K OTKPbIBAHWIO CHMHCcTOpa VS1.
Hpoccens L], BKNOYeHHBIH [I0CNENOBATENEHO C HArpy3Ko#, HeoOXoauM MNIA CTNaXHBaHMS
NoMex, Co3aBaeMBIX BO Bpems paboThl CHMHCTOpA.

CHHXpOHH3aLMI0 paGoThl BeeX yanos M Gnokos CMM c acToToit cetu oGecneunsaer 610K
EBCC. TlonoxuTensHoe MyNbCHpYIOlUee HanpspkeHue 24 B wacroroit 100 ['u orpaHuuuBaer
crabunutpon VD5, oHo noctynaeT Ha BXoJ TpurTepa lliMutTa, cobpanHoro Ha TpaH3uMcTopax
VT3, VT4. B MOMEHT nepexopa HalpsDKEHHA CETH Yepe3 Hylk Ha KOJIeKTope TpaH3KCTopa
VT4 dopmupyercs wmnyibe aiuteneHoctd 0,5 mc. C BbIXoma MHBepTopa DD2.] uMnynec
NoCTYMaeT Ha BXop MHBepTopa DD3.1 ¢ OTKPHITHIM KONUIEKTOPOM, KOTOPhI# BXOJIMT B IeHe-
paTop NHMHeHHO HapacTaollero Hanpsokenus. Kongescatop C5 B Tedenue 9,5 Mc 3apskaercs,
a 3aTeM GBICTpO pa3spsdkaeTca uepes uHBepTop DD3.] ¥ TOKOOIPaHHYHMBAIOUIHIA pe3ucTop R39.

[IpoMHBEPTHPOBAHHBIH MMIY/ILC TMOCTYMaeT TaKxe Ha CXeMy 3alepXKH, o6pajoBaHHyi0
anementamu DD2.2, DD2.3, nnopom VD6 W xorpencatopom C4. Ha BeIxone snementa DD2.4
MONYYAKTCAd HMIYNbChl MOMOXHTENBHON MONAPHOCTH INMTeNbHOCTRI0 150 "MK, yacToToM
100 I'u, CHHXPOHHBIE € YacTOTOH CeTH, KOTOPHIE MOCTYNalT B 610K NaMsaTH.

MMunoobpasHoe Hampsokewue B 5CC mna ynpasrieHWs nepBoHd mporpammoii dopmupyer-
e komnaparopoM DA3 u unsepTopom DD3.2. Havano HapacTalollel YacTH STOro NHI00G6-
Pa3HOrO HAMNDSKEHHA PETYNHMPYIOT MepeMeHHbIM pe3ncTopoM R6  (ynpaBneHMe mepBoit
nmporpaMMoif) , OKOHYaHHE ee MPOMCXOOMT B MOMEHT Mepexoa CMHYCOMIBI CeTH Uepes Hylb.
[pn HiDKHEM MO CXEMe MOMOXEHHH NBHXKKa ITOr0 PE3HCTOPa Ha HCMHBEPTHPYIOLLMH BXOM
nopjaeTcs Hanpspkenue okono 0,1 B, a Ha HHBepTHpYIOIMiA BXOI NHI006pa3HoOe HamnpsKeHue
2,5 B. Ha Beixopme kommnaparopa DA3 GymeT BbICOKHMH YPOBEHB, MPHIIOKEHHBIH K BXOMY
unBeptopa DD3.2. MoaroMy KoHJieHcaTop C8 ocTaeTcsi PaKTHYECKH He3apsiiKeHHbIM,

Korma mewxkok peancropa R6 HaxommTes B KpaftHeM BePXHeM MONONEHHH, BBICOKHA
ypoBeHb Ha BbIXole KomnapaTtopa D43 Bo3HMKaeT TONLKO B CAMOM KOHUE IepHoja, N03To-
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My KoHgeHcatop C8 3apsikaeTcs W Ha Hem obpa3syeTcs nunooGpasHoe HaNpsDKEHHE, KOTO-
poe nopaetcs Ha monynu IHM 1 — Ha uuBepTHp yioumi exon OY DAI, TouHO TaK e MocTpo-
eHa CXema ympaBlieHHs BTopoi#i mporpammoii (OY DA4, uuseprtop DD3.3, nepemeHHBIH peanuc-
Top R7). Iunoo6Gpasnoe HanpsKeHHe MOOAETCA HA HHBEPTHpYylouwit Bxon OY DA2 B Mmopyne
IHMI.

3[ech MBI He pacCMaTpHBAaeM MNPHHUMIHAIBHYIO CXEMY YNpaBlieHHs YacTOToH BpallieHHs
H peBepCcoM 3JIeKTPOJBHTaTeNs, TaK Kak oHa OplNla yke onMcaHa paubiue (cm. puc. 50). He
CTaHEM OCTaHABIIMBATBCA HA CXEMeE CHCTeMBl MaMATH — OHa onyGIMKOBaHA KOHCTPYKTOPAMH
B ONMCAHMH MX UBETOBOTO cHHTe3aTopa [18].

16. CMW anA KKMHO W TeneBUAEHHA

B nocnepuue roppl Hauyana HIMPOKO Pa3BHBAaTBCA NMPAaKTHKA HCNONB30BAHHA
CBeTOMY3bl Ka/IbHbIX 3()()eKTOB B KHHO H Ha TelleBUIeHHWH. BMecTe cTeM caMa TeXHHKa KHHO
W TEJIeBHICHHA MO3BOJIAET CO3MABATh OPHIMHAIIBHBIC CBETOMY3bIKaIbHBIE KOMIMO3HUHKH. Tak,
€ NOMOLIBLI0 KHHOTEXHHKH B 1965 r. 6b1 CHAT NepBbIi B CTpaHe CBETOMY3bIKATBHBIA PHIIBM
"Tlpomere#t”” (mysnixka A. H. Ckpabuua), a B 1983 r. B Jlenunrpape Gnina ocyuecTsieHa
TeNeBH3HOHHANA MOCTAHOBKA 3TOr'0 MpoHu3BeleHHs. PaccMoTpHM BHavane TEXHHKY CBETOMY3hl-
KansHoro ¢mnema. Kasanoce Gbl, camblii nmpocroit crioco6 — cHATL ¢ 3kpava CMH rorosyio
CBETOKOMIO3HIMIO CHHXPOHHO C 3alMCLI0 MY3bIKH. Ho, BO-MepBLIX, HA KHHO3KPaHe 3Ta KOM-
HNO3HUMA CMOTPHTCH COBCEM HHaye M3-32 NMPHBLIYHOCTH NIOfel K yylecaM KHHO3KpaHa, Nno-
Tepb B HIOAHCAX LBETOBOH OHHAMWKH, MEPLAHHA KHHO3KPaHa, ero orpaHHYeHHOH APKOCTH,
a TTIaBHOE W3-3a MoTepH 3¢deKTa MPHCYTCTBHSA, 0GLIYHO COMYTCTBYIONUIETO AKTY HCIONHUTEMb-
CKOr'o TBOpYECTBA Ha CBeTOKoHUepTax. M ecnu yx ofpawjarbes K TeXHHKE KHHO, TO CllefyeT
MaKCHMAalIBHO HCIONE30BaTh ee creldHyecKHe BO3MOXHOCTH. He yAMBMTENEHO, 4TO TOT
e cBeToBolt 3ambicen "TIpometes™ A. H. CkpsabuHa peulaerca B yCNOBHAX KHHO3IKPAaHHOTO
BOIUIOLIEHHS COBCEM HHaue, YyeM Ha akpaHe CMH.

TexHHKa KHHO MO3BOJIAET NoONy4yaTh H3oOpaxeHWe GonblueH CINOMXHOCTH, ec/iH CHHMATh
CBETOMY3bIKa/IbHBIA (DHIEM 10 3MM300aM, MPHYEM C MHOTOKPAaTHBIMHM 3KCNO3MUMAMMY, C MC-
MONB30BAHHEM CIEUHATBHBIX METOHNOB CheMKH, 06paloTKH TNeHKH W medarH. 3arem dpar-
MEHTBI MOHTHPYIOT B E[JHHYIO JIEHTY H COBMELLAT ¢ MYy3bIKoH [40] :

B obuem BHae cxeMa KOMIUIEKCAa aNNapaTypsl Uil CHEMKH CBETOMY3BIKAMBHOTO hune-
Ma roka3saHa Ha puc. 84. C nomourso otpaxatens /, nammst 2, bopMoo6pa3yiommx snemeH-
ToB 3, cBeTOQMIBTPa 4 Ha 9KpaHe S CO3IMANTCA HeobXomMEle cBeToBhIe 3bdeKTh. Chemoy-
Has Kamepa 7 MOXeT CHHMaTh W3oGpakeHue HENOCPENCTBEHHO ¢ IKpaHa WIH yepes AONoJHH-
TenbHylo fedopMHpyiowylo onTHKY 6. CeeToBble 3()eKTsl BOCIPOHIBOGAT IO, MY3BIKY
BPYYHYI0, COTTIACHO CLIEHAPHIO H PEXXHCCEPCKOMY IUIaHy.

Heobxomumoe nBipkenne cBeToBhIX 06pajoB ofecneyMBaloT mepemMellicHHeM 371EMEHTOB
I — 4 wn 6. 3nement 3 — 310 Tpadpaper MmobGoro THNA (IWIOCKMH, 06BLEMHBIH, KUIKOCTHLIH) .
B kauecTBe 3KpaHa CheMOYHOR MOJIENH MOXHO TaKOKe HCTIONB30BATh OCUMIIOrpad, Ha BXOMIbI
xortoporo (X, ¥, Z) nopaioT CHIHaTE! OT YNPaB/AIOUMX ['€HEpaTopoB.

Jledopmupynolan onTika 6 — MeINEHHO KONeGIIOWAACS JIMH3a, MHOXHTe hHbIE IPH3MBI,
My 3uoHHbIe QUIBTPEL — NO3BOJIAET CYLUECTBEHHO TPaHC(OPMHUPOBATE CBETOBbIe 06Pa3bl,
Hampumep, mpocToe crexno, MOKPHITOE TOHKHM C/IOEM BaselMHa M NOCTaBIIeHHOE Mepes
KaMepolt, 3acCTaBJiseT APKOe CBETOBOE ITHO MCITY CKaTh HCKDBI, CTPYKTRCH .

JlononHuTeNbHAA BOIMOXKHOCTD YCJIOKHATE CBETOBbIE 00paiLl MOABNACTCH MPH MEYaTH —
COBMEILlIEHHE HECKOJIBKHX HeTaTHBOB, KOPPEKUHA MO SPKOCTH M LBETY, HCIONE30BAHHE
apdekTa CONAPH3AUMM NpH NPOABJIEHHH U T.[. CloXHble rpaduueckue PHCYHKH CO3HAIOT
criocoGoM MyNETHIUTHKauuu. [ 3TOr0 HYXHBI MYMBTCTAHOK M KHHOAMNNApaT NOKaapoBOH
cheMkH, B BOY ofbmuHeIx CMU npH ChEMKE TPYIHO NONYYHTH 3aBHXPAIOLIHECS M MELIeHHO
ractyume JHHud. OpHIHHanbHO pellieHa 3Ta 3aja4a IpH cosmanuu GWibMa “My3bika v user”’
Ha cTyauMH HM. Jlopxenko, Ha cBeTslueHcd 3KpaH, moMellleHHBIH TFOPH3OHTANBHO, KIaayT
IIOCKYX KIOBETY C MPpO3pauHbiM OHOM. JIHO MOKPLIBAIOT TOHKHM CJI0EM YepHOH KHIKOCTH
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Puc. B4. Cxema anmapaTyphl OJIf CheMKH CBeTOMY3bIKallbHbIX (iibMOB

(tumorpadckad Kpacka, pa3baBieHHas KePOCHHOM. yalT-CIMPHTOM HITH MOJCOITHEYHBIM
MaC.T!OM). Ecnu MpOBECTH MO OHY KHCTBIO, OCTAHCTCH MPOCBCYHBAKOLIAA JIMHHWA . KOoTopasd
OymeT 3aTeKarh cO CKOPOCTHIO, 3aBHCALLIEH 0T KOHLUEHTpallWH pa3baBuTens [31].

JpyTyio OPHIHHAIBHYI0 ChEMOYHYIO MOMENb npeiioxut pexuccep O. Oumurep (CUIA) .
Ha BepTHKaNbHYI0 paMy HATAHYTa pe3UHOBaA IUICHKA, BOJL Hee OT Kpasd paMbl Yepes yakue
LUEJTH HaNpaBJieH cBeToBOM 110ToK. [locTaTouyHo ¢ o6paTHol cTOpOHBI MPONABHTE MIEHKY, OHa
nomnanaeT B CBETOBOM NMOTOK M CTAHOBMUTCA B TeMHOTe BI‘IJJ.HMOV!- I'lpon.annnaa.ﬁ IUIEHKY OBHXY-
wefica pykoft win M06bIM OpyruM (UIYpPHBIM INPENMeETOM, MOXHO NOJYYMTh JIBHKEHHE
CBETOBRIX (UI'Yp Mo 3ToMy 3KpaHy. Jlyyiume ero pabotel — “OnrHyeckas nosma’™ Ha My3bl-
Ky @. Jlucra, "BTopasi BeHrepckasd pancomusa’ ¥ onu3ol "Tokkata u dyra pe munop™ Baxa
B Guneme "@antazua’ Y. Ilucnes.

OpuruHansHeld TpHEM HCNONB3IOBAN pexnccep A. AnekceeB (@OpaHums). B maArkywo
rybky OBUIM BOTKHYTBI [I€CATKH ThicA4 GyNaBOK TaK, YTO HX FONOBKH 06pa3zyioT ToOUeuHbIH
pactp. C6mkas WX B pa3fiMYHBIX MeECTax, pexXHccep Monyyan MpHYyJUIHBEIe (aHTacTHYecKHe
obpaski, KOTOpble M cHuMal MynbTcnocobom (dunem Ha Mysbiky M. Mycoprekoro “"Hous
Ha JIsicoii rope™). )

Ipobnemy cheMouHbIX Monene#t "obxomut’ kaHamckuft pexuccep H. Mak-Jlapen. Bo-
OpYKHMBIUMCH NyNoH, OH pHcyeT oOTHE/NbHBIE Kalpbl HENOCPEACTBeHHO Ha camoft eHke.
Jlyumne ero ¢unemel — “TopusontansHas muana ™ w “Tlpoys, ckyunkle 3a6oTel™ (Ha Hapon-
HYIO H JIETKYIO MY3hIKY) .

Bonbume nepcnexkTHBL! OTKPBIBACT NOKaApoBag CheMKa MylbcnocoGom OTHENnbHBIX
¢az “"kommeioTepHo# rpadukk’, cospaBaeMod Ha OMcIUleAX WIH rpadonocTpouTensx, co-
emHHeHHBIX ¢ IBM.

B mocnepunx ¢unsmax CKB "Tipomereit™” — “"KocmudecKad cOHaTa™ M BhINYLUeHHOH B
mpokar KapTuHe 'CBeToMy3bika Ha Mysbiky I'. CeupupoBa "Manewsku#l TpunTx' —
HCIOJIB30BANIMCE CIICAYIOUIHE CpefcrBa: ONTHKO-MexXaHHYeCKHEe MPOEKTOpBI € JHCKOBBIMH
u ofsemHBIMH TpadapeTaMi (puc. 85, @), naMIbl ¢ GUTYPHBIMH HATAMH, NPOCBEUHBAIOLLHE
Yepea NIHH3Y, F‘()[JHSOHTEHH{HC H BEPTUKANBHLIE KIOBETh! C PAa3/IHMUHLIMH XKHUIKOCTAMH, uepes
KOTOpbie NPOAYBAJIM BO3IAYX, co#l JKele3HBIX ONWIOK, YMpaBnaemblif MarHMToMm (pHc.
85, 6); nabopbl kpucTannoB (puc. 85, 2); ocumnnorpad (puc. 85, 8) u T. 1. Bes ara Tex-
HHKa M TEXHOJIOTMA MOKa3jaHa B CHeUMalbHOM KHHopolMKe “CaeToMy3blKanbHbie (Quilb-
mbt? . . . D10 ouens npocro! ', cHaToM CKB "Tlpomerteti” B 1975 r. O3HaKOMHTLCS ¢ HEH MOX-

108



Puc. 85. JbdeKThl CBETOMY3BLIKAIBHOTO KHHO
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2)

Puc. 85. JbdeKTh CBETOMY3BIKATTBHOTO KHHO

HO M no crateam [21,22]. OckoBa 5ToR TexHuKH — oTfenshble BOY Tex CMM, ¢ KoTophIMH
YHTaTeNlb y)Ke Mo3HaKoMWIcs B Hauleit xHure. Ho paboTa ¢ mMamoraGapHTHEIMH 06BeKTaMH
CheMKH 00yCNnoBHIAa BO3MOXHOCTB JOMOJIHHTENLHOTO HCMONB30OBAHUA 2(PGEeKTHEIX NMPHEMOB
"sneKTpoHHOR Tpadukn’, dbopMupyeMoit Ha dKpaHe AByXnyuesoro ocuunnorpada C1-16
¢ MOMONILIO CMEUHATBHOTO 3/eKTPoHHOro Goka, ynmpaBnaeMoro CBeTOXYNOXHHKOM-OMepa-
TopoM (KoHctpykTop B. B. 'onoekos) .

KaxnpiM W3 nyuefl ynpaBnsfioT aBTOHOMHO TO SPKOCTH, TONILMHE JIMHHUH, CTENEHH pac-
GOKYCHPOBKH, XapaKTepy PHCYHKa, CKOPOCTH BpallleHHA W nepemelleHus ¢uryp JInccaxy.
Ecrectrenno, H3obpaxeHHe Ha IKpaHe o6buHOro ocunnnorpada He LUBETHOE, YTO, KaK OTMe-
Yanoch BBILIE, He ABNAETCH NMomexoft mpH obpaulennn K uenonkayemomy B CKB "Tlpomeret™
cnocoby cbemMkH. Ho H B MOOHTENbCKHX yCIOBHAX, BO-TIEPBBIX, MOXKHO CHHMaTh H3o6paxe-
HHe 4epe3 LBeTHhle (UNLTPLI, OKpalllMBas TakMM obpaioM "anekTpoHHylo rpaduky” Ha ca-
moit nneHke B moboit HeoGXomiMelfi LBeT. Bo-BTOPBIX, YYMTEIBAA, YTO TTTABHOE B CBETOMY-
3bIKE€ — 3T0 IUTACTHKA NHHUA, COOTBETCTBYIOLIAA MO 3HAYMMOCTH MeEIOIHH B MY3blKe, MOX-
HO C YCMIEXOM CHHMaTh W YepHo-Genkie CBeTOMY3blKaTbHbie QHITBMBI. Y cTaHOBKA “INeKTPOH-
Ho# rpaduKH” MoxeT GbITh HCMONBIOBAHA M B COYETAHHH C jasepHoft ocuwnnorpaduuec-
Koit pa3sBepTKol, TaK YTO BOIMOXKHOCTH 3Toro npuGopa MoryT GLITh HCNONB30OBAHEL B CBETO-
My3bIKe BECBMa WHPOKO. IIpHHUKMN NefcTBHA yCTAaHOBKH aHANOTHYeH JEKTPOHHOMY GIIoKy
ynpasnenus naszeproro CMH (cm. puc. 76), Toneko ¢ Gonee WIMPOKHMH YaCTOTHBIMM Npe-
[enamMH TeHepaTopoB.

Cronb e cBoeoGpasHsl K pe3yNbTATHBHLI B3aHMOOTHOUIEHHA MEXILy CBETOMY3IBIKOR W
Te/leBHIeHHEM. MHHMMAIbHOE B MX COAPYKECTBE — BO3IMOKHOCTL TPAHC/ALMM CBETOMY3bi-
KH 4epe3 Te/IEBHAEHHE H BIIEO3AIHCh ¢ OOHON CTOPOHBI H JIPAMOE MCNOMB30BaHHE FOTOBbIX
CMH mns oopmileHus TeleBHIHOHHEIX MPOTPaMM, 3acTaBOK — ¢ Apyro#t. Ho crienndmmec-
KHe BO3MOXHOCTH COBPEMEHHOH TeneBM3HOHHON TeXHUKH MNO3BOJAKT BOCHPOM3BOMHMTH
H HCTONE30BaTh CBETOMYIBIKY B HeokunaHmbix BapuanTax. [Ipexpe Bcero, Temexamepa,
KaK W KHHOKamepa Ha PUC. 84, MoxXeT BOCTIPHHMMATE CBETOMY3hIKanbhkle 06pa3sl, BOCNpo-
M3BOIMMble C NOMOLLLO MoGLX ManoraGaputknix BOY. IlpH aTom mpyras TenzKamepa Mo-
#eT paboTaTh, HaMPUMEP, C OPKECTPOM, MEBLOM H Yepe3 ClELHANLHLIA MUKILEp ''BrevaThl-
BaTh" MX M300paceHHe B CBETOMY3bIKanbHOe H3oGpakeHWe (MeTOX “aneKTpOHHOR HHKpY-
CTaUMH”, aHaNOTWYHBIH MeTody “GNy»xnaoluel MacKH” B KHHO), HO B TENeBWIEHHM 3T
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Puc. 86. Heticreue reneparopos creudddexros

Prc. 87. YcranoBka "3neKTpoHHbIl XyNOXKHAK

“rieyaThiBaHHe ' MoXeT ObiTh peanmi3opaHo MrHoBeHHo. HefiTpansirim doHom, Ha KoTopom
HaxOOMTCA [IPH 3TOM NeBel, ABNHAETCH, K NpUMepy, CHHHHY UBeT. Ero M 3aMelaloT IPYTHM He-
o6xomMMeiM H306paxenuem. [IpumeneHHe MeTopa "3NIEKTPOHHON MHKpYCTalMH™ Co CBeTo-
My3bIKO# OTKpBIBAaeT HWHTepecHeHIMe BO3MOXHOCTH. EClM mper acTpanHoe mpelicTaBrieHHe
Ha obbiuHoM ¢oHe pHCOBaHHO#f HeKOpalMM W TAHUYIOLME MaHMIYHPYKT FHMHAaCTHYec-
KHMH KOJBLUAMH, 3aTAHYTHIMM CHHHM MAaTepPHaTioM, TO B 3TOM KPYTJIOM 3KPaHe MOXeT
BOCNPOH3BOIMTECH CBETOMY3kIKanmbHoe M300pakeHHe c mepsoi Tenexamephl. B cBetomy-
apiKanpHoe TUIaMA” B pyKaX TaHLYIOLIMX NpeBPallalOTCA [pH ITOM CHHHe JIEHTH W ap-
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&bl. . . Bee i BoaMoxkHocTH Onimi mpoBepensl CKB 'Tipomereit™ B coBMeCTHBIX OMBITaX
¢ Kaszanckum TenesuaeHuem B 1980—-1986 rr.

CnenyeT HamoMHHTB NMPH 3ToM, 9To B ob6opymoBaHuM moGoro TeneueHTpa MMeIOTCA TaK
HasbiBaeMble MyNbThI (FeHeparopbl) crneuMansHbiX 2¢ddexToB. Bo3Moxio npeBpalileHHe
3TUX MyNBETOB B cBoeoGpasHele TenmeBu3HoHHble CMM, myTem “MomynwpoBaHHMA' HMX CTaH-
[ADPTHBIX CHTHANIOB BHELUHHM, B TOM YHClle M MY3blKaTbHbIM curHanoM (puc. 86). Ho naunGo-
nee TMepCHeKTHBHO Co3[aHMe M MOOKMOYeHHEe K TeNeBHIHOHHOMY TPaKTy CrelUHaNBHBIX
YCIPOHCTB CBETOMy3bIKANBHOrO HasHauenus. Tak, B mepemauax Kajamckoro TenesumeHus
6BUT MPUMeHeH CHHTe3aTop CBETOMY3BIKATBHBIX H3oGpakenuit, pazpaborannsiit CKB "Tipo-
meTeli’' mom Ha’BaHMEM “JJIeKTPOHHBIH XymoxHMK™ (koHcTpykTophi B. II. Bykarum,
P, ®. Caitynnus), KoTOpbIft MOXeT OLITh NMONKIIOUEH TeNe3pHTeleM K cobcTBeHHOMY LBeT-
HoMy TeneBusopy (puc. 87). OtoT cunTezaTop MoxerT paboTaTh B pexxume pyuHoro (CMH) u
aBTomaTHYecKoro ynpasnenus (ACMY) [20].

CyluecTByeT MPHHUMITMANMEHOE pasdyMe B crnocofax peanu3auuu MpOrpaMMbl CBETOMY-
IBIKATRHOIO CHHTE3a C IOMOILBIO ONTHKO-MEXaHHYeCKH X H TeIeBH3HOHHEIX Y CTpofcTs. B on-
THMKO-MEXaHHYECKHX CBETOMY3bIKA/IBHBIX YCTPOHCTBAX CHMHTE3 OCYLUSCTBNAIOT oOBbMHO, Kak
yXe O0TMedanoch BEIle, TEHeBBIMH TpaHcmapaHTamH (Tpadaperamu), KOTOphIE ABIATCA
cB0e06Pa3HBIMH ONTHYECKHMH 3aNIOMMHAIOLIMMH Y CTPOHCTBAMH.

B cBETOMY3bIKATBHOM CHHTE3aTope ""INeKTPOHHBIA XyNOXKHHK " QYHKIUHH 3aMOMHHAKLLIHX
ycrpoficte Bmecto TpadapeToB BBINONHAKT IeHepaTopbl GyHKUMOHATBHBIX HaNpAXeHHH,
YACTOTa KOTOPLIX PaBHA WIH KpaTHa COOTBETCTBEHHO CTPOWHO#H M KagpoBoOH YacToTaMm Telne-
BH3IHOHHON pajBepTKH. OYHKUMOHANBHBIE HaNpsDKeHHA GOpMHpPYIOT Ha akpaxe JJIT pasno-
ofpa3Hbie cBeToBbie 06pa3kl, MEHAIOLMECH MO 33[aHHOR MporpaMme.

CrpyKTypHaa cxemd CHHTe3aTOpa NMpHBefeHa Ha puc, 88. OCHOBHBIM 2/TeMEHTOM CHHTE3a-
Topa ABIAeTca Habop reHepaTopoB (YHKUMOHANBHBIX HampsoKeHH# I'@H, pajfeneHHbIX Ha
mBe Ipynmsl — ocHoBHYW (I'OH-1 — I'®H-3) u pmononuurenshyo (FOH-A — FOHC). I'OH
OCHOBHOM IPynibl Ha 3xpaHe GopMHpyOT HIoOpaKenHe 3anaHHOR KoHpurypauuu, Ionon-
HuTenwiblie 'OH mpenuaszHadeHb! VIS YCITOXHEHHA Monydaollerocd H3oGpaxeHHs BhIUHTA-
HHEM HMX CHTHAIOB H3 CHTHATOB OCHOBHBIX I'®H ¢ moMolusio KOMMYyTaTopa BhMHTaHus KB.
Curuanom kakmoro I'®H MOXHO yNpaB/ATh B INHPOKHX Mpedesiax.

Ins ynpaBneHus OHHamuKoR dopmupyemoro u3obpokeHus cnyxuT Grnox nBKeHuft W
nynscauuit BT, ofecnieyuBaloumit NHHe#HbIe H KpYTOBble XBIDKeHHA (HTYP H IUTaBHOE
M3MeHeHHe HX KOHTYPOB (B pexume Nyibcauui) peryaupyemolt BpemeHHOR 3amepKoft
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CTPOYHBIX M KaJpOBBIX CHHXpOUMNyNbcoB. HeofxomMMoe HanpaBiieHHe ABIDKEHHI H THII
nynecaumii BEIGHPAIOT COOTBETCTBYIOLUEH KOMMYyTalHel CTPOYHBIX H KaJpOBBLIX CHHXPO-
MMIIYJILCOB ITOCP€ICTBOM KOMMYTAaTOpa ABHXKEHHT ¥ tynbcaumit FCAIT.

Brnokn wymoB Bl ¥ myapos BM [ONONHHTENEHO YCNOXHAKT M3obpakedne (M3IMeHA-
10T $aKTypy) HalOXEeHMeM Ha Hero LIYMOBOI'O CHTHana ¢ Blil nu6o nepHogMyecKHX CHTHa-
nos ¢ BM, nonydaeMsIX OT [e/leHHS CHHXPOHW3IHpoBaHHOH uactoTsl 1 My Ha moboe yucio
oT 1 mo 256. ChopmupoBaHHEIle TAKMM 06pa3oM BHOEOCHTHANHI ¢ I"®PH mocTynalT Ha pery-
JIATOp APKOCTH M UBeTHOCTH PAIl, a c Hero — Ha COOTBETCTBYIOLUME 3/ICKTPOHHBIE TTPOXKEK-
Tops! R, G, B upetHoro kuHeckona. C noMols0 KoMMyTaTopa 61oka KOHTpoisi H3o0pake-
st BKH MoXHO BbIBeCTH NMpelBapHMTENILHO Ha 3KpaH H3oOpaxenue, GopmupyemMoe obLIM
I'®H, yTo6bl Y CTAHOBHTL M BLIGPaTh ero xenaeMyo KOHQUTyp auuio.

Bnoxom PAL] ynpasnseT My3bIKANbHBIH CHIHAll Yepe3 KOMMYTaTOp aHalW3aTopa My3bi-
KalBHbIX NporpamMM (KAMIT). Tax Kak Hac 3[ech MHTepecyeT pafoTa cHCTeMBI B peXHME
CMM, Mbl He CTaHEM OCTaHABJIMBATHCHA Ha onmucaHuH AMIT, 0TMETHM TONbKO, YTO HMEEeTCH BO3-
MOXXHOCTh YNpaBieH!s CHTHanamu ¢ AMIT TakMMH mapamMeTpaMH, KaK CTeleHb IMyJbCallH,
CKOPOCTh [BIDKEHHS, pasMep BhIGpaHHBIX (POPM, YpOBeHs BHIyanmioro luyma u T.1. Ilo-
CKOJIBKY 3pEeJTHILHOCTE H BBIPA3MTENBHOCTh (opMHpYeMORa H300paXeHNs NOTHOCTRIO ompe-
nenswotes ['®H, paccMoTpuM Mx paboTy Gonee moapobuo. ChopmupoBanHoe H3oGpaxeHHe
npencraenser coboff, Kak MpaBuilO, MPOH3BOMEHYI0 a0CTPAKTHYIO KOMIIO3HUMIO, YTO 3aTpyl-
HiaeT ee ¢opmanbHoe omMcanue. KoHeuublit pe3aynbTaT 3neck Gyner 3aBucers oT Gorarcrea
XynoXecrBeHHON ¢aHTa3uM M BKyca pa3paboTyMKa CBETOMY3blKAIBHOTO yCTPOHCTBA M MC-
MOJIHKTENA, KOTOpbIA Oy OeT ero B fafbHeHllIeM 3KCIUTYaTHPOBATh.

Kak noxaszanu 3xcnepMMeHTBI, NPH (OPMHPOBAHHM MPOM3BONBHOTO H3oOpaKeHus pe-
3yNLTaT Mo 3penuiuHoMy 3¢deKTy monyyaercs TeM Gollee HHTepecHBIM, YeM DGollee BLICOKO-
ro nopsanka c¢yakuMeit ssnserca dopmupyemoe I'PH HampskeHue, 3TO NOATBEPXOAKT
H Hey[auHble MMOMBITKH MCMONB30BaTk B KauecTe ['®H reHepaTophbl pasiMUHBIX MPOCTeRLINX
crielt3¢PeKToB, B KOTOPHIX, KaK IPaBHIIO, HCTIONL3YIOT fIMHeHHbIe HampskeHuA. [lo-cBoeMy
BbIpa3uTe/ibHbie K MHTEPECHO BOCIHPHHHMaeMble, 3TH cneudd¢eKThl NpU NpAMOM Hemocpea-
CTBEHHOM HCNONB30BaHHK CMOTPATCA KakK ofHooOpa3sHble mimockue GopMEI, Nerko H no-
CTOAHHO Y3HAaBa€MbI¢ MPH MONBITKE CHHTE3UPOBATH C HX MOMOIUBI YXK€ CBETOMY3bIKallb-
Hoe mn3oGpaxenwne. IlosTtomy I'®H, paspaboTaHHEIH INA CBETOMY3BIKalbHOTO YyCTpo#CTBa,
HMeeT ILIHPOKHe (PYHKIMOHAIBHbIE BO3MOXKHOCTH M MO3BOMseT (GOPMHPOBAThL HaNpsXKeHHA
nepBoro ¥ Gonee BHICOKOrO MOPAMLKOB B 3aBHCHMOCTHM OT BXOJHOTO YNPaBJIMIOLIETO CHTHAa-
na. CTpyKTypHasa cXema ero npHBeJieHa Ha puc. 89.

Ha BXopHBIe *XOyuIHe ManbTHBHGpaTopel KM ! u XM2 nocrynaor ¢ KAIT cCHHXpOMMIY b
cbl, KpaTHbIe CTPOYHOH M KaIpoBo# vacToTe. [IpsMoyronbHble HMMYbChl ¢ BRIXOOA MYJIBTH-
BubparopoB B npeobpasoBarensx /7] u I12 npespauiaioTcs B HallpsOKeHWe, HanpHmep, Tpe-
yronsHo#t GopMeI, KOTOpoe MOXET GbITh THHEHHbIM HIIH HEJTHHERHBIM, a B CNEAYIOIHX Ipe-
obpazosarensx, I3 u IT4 cooTBeTCTBEeHHO, YK€ B HalpsyKeHHe, HaMpuMep Napabonnueckoit
dopmer. [lociie cyMMHpoOBaHMA HanpsDKeHHH CTpouHol W KafpOBOW YacTOTHI MONYYaioT
NpPaKTHYECKH TOTOBBI K NPMMEHEHHIO BHIIEOCHIH1, KOTOPLIA OKOHYaTeNBHO (opMHpyerT-
cq B Komrnapartope K.

HauGonblimit MHTepec 3Hech NpecTaBNAKT npeobpajosareny /13, [14. TpeoGpa3osarenu
cobpanbl Ha NOMEBLIX TPaH3MCTOPax, PEXHM KOTOPbIX H3MEHAETCH NHOo mepeMeHHBIMH pe-
3ucTopaMHu, Mubo Moaadei Ha X 3aTBOPBI yNP aBJIAIOIIErO HANPSKEHHA.

Ecnu B KaueCTBE YNPaBNISIONIMX HANpPSKEHHWH HCMOJIB3OBATh, HalpHMep, CHHYCOMOAlb-
HblE C YacTOTaMH [ pt Af, u fﬂp + Af,, TO B pe3ynkTaTe JONOJIHUTENEHON MOy ISILHH
BXO/HBIX CHTHAIOB (?:“ u Uy, , dopmupyemoc Ha IKpaHe LIBeTHOro KuHeckomna H3obpaxe-
Hie GyJeT MIaBHO M3MEHATH CBOK KOH(HIYPalHio (MyNBLCHPOBAaTL) HE3aBHCHMO B TOPH30H-
TATBHOM M BEPTHKAIBHOM HanmpaBfieHMAX. JTH YNPaBNAKLIMEe HanpmkeHHs (GopMHpyeT
BT (cm. puc. 88). ITomumo atoro, B I'@H npefycMoTpeHo W3MeHeHHeE NOJIAPHOCTH BHOEO-
CHrHaia, YTO Ha 3KpaHe BOCIIPOM3IBOIMTCH KaK IepeKIlloyeHMe HeraTHBHOIo M3o0pakeHus
Ha [o3WTHBHOE, W HaoGopoT.
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Puc. 89. CrpyxTypHan cxema I'®H

C uensio G6onee ynoGHott paboThl ¢ BHAEOCHTHAIOM H YBeNMMeHHS TOMEXO03alMLIeHHO C-
TH Ha BeIXopne ['®H aHaloroBbIf BUOEOCHTHAI C NMOMOLLKO KoMnaparopa nmpeofpasyloT B
undporyio ¢opmy. C opyroff cropoHnl, NMpuMeHeHHe UH(MPOBOM TEXHMKM [HenaeT CHHTe3a-
Top Gonee TEXHONMOIWYHEIM YCTpPOHCTBOM, NO3BONAIOIMM CBOGOMHO HapaluMBaTL ero
H306pa3uTenbHbie U (yHKUHOHANBHBIE BO3MOXHOCTH,

PaspaGoranneifi cuHTe3aTOp 'ONeKTpOHHLIH XynoxHMK™ obnapaer rubkoff cucTemo#
yNpaBneHHss H3o0paXeHHeM, YTO [aeT BO3MOXHOCTH MCNOJIB3IOBAThH €10 B KauecTBe HeGollb-
woro KamepHoro CMH, a BHe CBA3H ¢ My3bIKOH — KaK BCIOMOTaTe/TEHYK “'3ITeKTPOHHYIO
NHTPY’' OAA [M3afHEPOB, XYNOXHHKOB-OPHaMEHTAIHCTOB, oO(opMHTeneli KHHI M T.[.
Bo Beex aTHx ciyuasx MHorooGelualole cOBMeIleHMEe 3TOH CHCTEMBI C ONMHCAaHHOM BhIle
ycraHoBKO# aneKTpoHHO# Tpaduku™ (TOYHee, TpeMA €€ KOMIUIEKTAMH, CBA3aHHBEIMH C
TpeMsa MeKTPOHHBIMH NpPOXKEKTOPaMH LBeTHOTO KuHeckona). Heo6XxomiMo TonmbKo C mo-
MOLLEO H3BECTHBIX B TelleTeXHHKe CPeNCTB COINIAcOBaTh ocumyuiorpaduueckylo M TeneBH-
3HOHHYIO Pa3sBePTKH 3MEKTPOHHOTO Jiyda. BesrpaHWdHbl BO3IMOXHOCTH TelleBH3HOHHOM CBe-
TOMY3bIKH M CBETOXKHMBOIIMCH NMPH COMETAHMM MX C KOMIBIOTepHO#H rpaduicoii, Gopmupyemoii
B peantom Macitabe Bpemen ¢ nomoluso IBM [38].

17. CeeT 1 My3biKa NOA OTKPbITbIM HeGoM

Antop ’Tlpomertes”, Benukuit kKommosmrop A. H. Cxpabum meuran o ru-
raHTCKHX, KOCMHYecKoro maciurtaba cBeTOMY3LIKANBHLIX (eepuax, B CBETOBYIO MApPTHIO KO-
TOpBIX BIUIETATHCE GBI 3aKaThl, 3Be3gHoe HeGo. [lomobHble KapTHHBI, €CITH W MOXHO YBHIETh
cerofiif, TO pa3Be /ML B IUlaHeTapHAX, I1le MPOBOJATCA 'NaldepHyMel’ Ha ¢oHe MneuHoro
nyTH. A (aHTaIud XyOOXHHKOB TOPONHTCH yXe MPOdO/IDKHTR 3TH CKpADHHCKHE MeuThl
NpoeKTaMK YMPAaBIAEMBIX MOL My3bIKYy CeBepHBIX CHAHMH, OCBEIIAEMOro CBEPXMOLUIHEIMH
Na3epamH HeMpepbIBHOTO JeHcTBHA aucKa JIyHEI, M3NyYaloUMX UBETHBIEe JTYUH HCKYCCTBEHHBIX
CHyTHHKOB 3eMiH (K IpHMepy, puc. 90, OPHIHHATEHbLH 3aMBICE] MOCKOBCKOTO CBETOXYIOK-
uuxa ©. A. Uudanre).

U neszamerHo, GYKBAJIBHO Ha HalIKMX IJla3ax TO, YTO CYUMTAJIOCH (DaHTACTHKOM, MOCTENEHHO
CTaHOBHTCH peantHocThi0. “IleficTBue 3TOH My3bikH, Kak OBl BRIXOIMBILEH H3 HELOCTHKHMOMH
riyGHHBI BO, B 3TOM YyHOM CIMAHMM 3BYKOB, BOJNH M CBETA, Bce 3TO MPHBENIO MEHSA B yTO-
eHue”, — MNUILeT micaTent-GanTact B, OpmoeBckuit B 1838 r., noBenas Ham o Hekoem "THIpO-
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domom™ CMU. A uepes 100 ner gpyro# nucatens A. Kazanues, kaxk 6bl mpoponkaer ero
TexkcT: "My3biKa HapacTana. Belllie B3ObIMaNHCE OpaHXKeBble (POHTaHBI. 3arpemMeNlH CHIBHBIC
NONHLIE YOaphl ¥ NpeKpacHOH ApKo-KpacHOH cTpyel KpOBHM B3BHIICA M3 CepeaHHBI BOOAHOIO
Jieca CeMHIeCATHMETPOBHIH (oHTaH. 3aKOJNBIXWIHCL BMeCTe ¢ My3bIKofl, To mpumanas, To
B3IMBIBasAChk, TaHuyoue crpyn”. Tonsko y A. Kazauuesa 3To yxe BreyaT/ieHHe OT pealbHO
BHIEHHOTO 3DENHIIA Ha MexIyHapomHoh BbicraBke B Huo-Hopke B 1939 r. Euwe Gonbiummx
PasmMepoB CBeTOMY3bIKTLHLIH (OHTaH HEeHCTBOBaN TaM JKe Ha aHAIOTHYHOH BEICTaBKe B
1964 r.

B stHx Kommiekcax BYM ympasnser He TONBKO APKOCTBIO JIaMIl, HO H THOPABJIHYeCKHMH
BEHTHJISIMH, 3aCTaBJIAsl CTPYH (POHTaHa MEHSATh BBICOTY nof, Mysbiky (puc. 91). OcroBHoe
HX HajHaueHHWe — yKpaiieHnwe Ilowamed ¥ nmapkos. B CoBerckom Colosze TakHe (hoHTaHBI
dynxunonupyioT B Epepane, Coun, Batymu, Mucxope, I'possom, baky, fAnte, Cumdeponone,
MNaturopcke, Kpusom Pore, Pocrose-na-Iony, Benukux Jlykax, [Tasnonape, Bonrorpane,
Kupose, YneaHoBcke, CBepmioscke, XapbkoBe, IleH3e, AnbMmerbeBcke, HikHekamcke H
JaXe B HEKOTOPhIX COBX03aX M KoONXo3aX. Bce OHH CO3MaHBI Ha Pa3HOPOJHOH CBETOBOH,
9NeKTPOHHOR M TMIPABIHYECKOH annaparype, NMpeIHa3HAYeHHOR ONA MHBIX LenmeH. 3a py6Ge-
7KOM H3BECTHbl CBETOMYy3bIKalbHble (oHTaHel B Oonrapckux ropopax [nospus, InesHa,
B Uexocnosakuu (BpHo), B Uuponeaun (Jbkaxapra), Ha KyGe (TaBana), B I0AP (Moran-
HecOypr) H T.4. MHorme M3 Hux peficreyror nuGo B pexume ACMY, nuGo no aBToHOMHOH
nporpamme. M, k coxanenuio, He Becerpia neficTeMe TAKMX ¢oHTaHHBIX ACMY oTBevaer apxH-
TeKTYpe caMoro ()OHTaHa, MPOTHBOPEYHT EMY.

H3abexcaTh 3TOro HeCOOTBETCTBMA MOXHO IpH ynpasneHuH oHTaHamH B pexkume CMH.
Y Hac B CTpaHe NoKa e[MHCTBeHHBIH TakoH kommnexc geictByer ¢ 1980 r. B Mockse, B
MMapke KynsTypsl M oTapixa MM. M. Topekoro. 3a pyGeskom u3BecTHB! ¢oHTaHHEIe CMH B
Bepcane, ['amOypre, JoMuHuKaHcKo# pecny6nuke (CanTo-IJOMHHIO), coyYeraemblie K TOMY
JKe C TeaTpa/IM30BaHHBLIM meiicrBuem, Ganerom. ®upma "CuMeHC” MHOTHe rOOBI BEINYCKaeT
anmapatypy pnsa nogo6Heix CMH, Ho, K yaMBIEHMIO, B Helf OTCYTCTBYeT BO3MOXHO CTh IJ1aB-
HOI'0 YNPABJIEHHs AP KOCTRIO CBeTa.

YuuTBIBaA OTeYeCTBeHHBIN H 3apyGexHrift oneiT, B CKB "Tlpomerei” coamaH Kommnekc,
KOTOPBIH NO MHEHHIO €ro aBTOPOB MOXKeT OBITh peKoMeHHOBaH [fA Bceoblero Hcmons3o-
BanuA. CTpYKTypHas cxema B oblMx yepTax HanomuHaer CMH "'Tlpomere#t-3" (cm. puc. 57).
BYM shinonuen Ha 6ase TeaTpalbHBIX THPHCTOPHBIX perynaropos TCT-30. Uncno kaHanos —
10. [lomBomHEle CBETHIBHHKM CO30aHBI Ha Oaje apXHTeKTYPHBIX mpoxekTopos C3JI-300
(3aMeHeHBb! NaMIbl M ylyylueHa repmerHsaumsa). Ha ¢oHTanax paspelliaeTca HMCNons3oBaTh
HAMpsOKeHWe NHTaHHA CBETHNBHHKOB He Gonee 24 B. Iloatomy Ha BhIxojmax BYM ycranos-
TIeHBI MOHIDKAIOLMe TpaHchOpMaTophl, a NaMIbl BhIGpaHml ranoredHsie, KI'M-24-150. Ort-
nensHble mManomolsle BYM co3naHe!l s ynpaBiieHHS [NeCATHIO THOPABJIHYECKHMM BEHTH-
JIIMH, COBMEILEHHBIMH C 3eKTPOMHEBMAaTHYECKHMH M MeXaHHYeCKHMH npHBogamu. O6mee
uucno dopcyrHok Ha akBaropuu 1800 m? oxono 600, cBeTHnbHEKOB — 500. MakcumanbsHas
MOILHOCTE CBeTOBOI'0 KaHana nmpumepHo 100 kBT, ruapaBnmyeckoro — 200 xBt. B mynsre
YNIpaBIIeHHA NpefycMOTPeHa BO3MOXHOCTh paGoTel B pexkxnme CMH, cmosxnoro ACMY u mo
nporpaMmMe, co3naBaeMol reseparopamMu HHGpaHH3KOH YacTOTHI.

CyllecTBYIOT MHOTOYMCIeHHble MopHGbHKauW¥ GOHTAHHBIX CBETO3BYKOBBIX 3peiiHil.
Jddext nelcTBuA GoHTaHA yBelHMYHBAETCH, €CJIH NOA MY3BIKY OTKIIOHATb CTPYH OTpaaTe-
NAMH, IBHDKCHHEM [bopcyuok. Bnaro3amuiieHHble HCTOYHHKH CBeTa MOMeIUAlT He TOJIBKO Y
OCHOBAaHMA cTpYR (Hapm WM mon BomoH), HO M Tak, YTOOBI OHH CBETHIIM B TOpel CTPYH, KOTO-
pas TOorga paﬁomer KaK cBeTOBOO (HO TeXHHUYECKH 3TO PeaIM30BaTEk [AOBOJIBHO CJ!O)!CKD).

B xauecTBe 3kpaHa BOY mcronsayiorT McKyccTBEHHbIE Bomonankl, 6acceitHbl. CyllecTBYIOT
MPOeKThl CO3[aHHA CreuHanbHelXx (POHTAHHBIX TAHKEPOB, KYPCHPYIOLUMX Houmlo y Gepera u
BBIMY CKAKUIMX BOOY B MOpe B BHIOE TaHUYKIUMX M CBETALUMXCH CTpy# (aBTOp 3aMbIcna ans
Coun A A AOpamsan). [Tomo6ueli nmpuHuMN VKe ObUT Heionb3oBad Ha pexe CeHe Bo Bpems
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mexnayHapomHoft BeicTaBkH 1937 r. B Ilapwke. Hapany c sTumu GoHTaHAMH-THTIaHTaMH M3-
pecTHBI HeGonklne GoHTaHHEle CMH, KoTophle HCNONE3YIOT B UMPKOBBIX (deepHax.

Bo MHOrHX ropojax MHpa NMPOBOMOAT Jla3epHeie MPENCTaB/IeHHs. 3pesHlle pacCiKTaHo Ha
MHOIHMe COTHH ThlCHY, MHOI'la MHUIHOHOB niofeit. HaoGpaxenue nmpoeunpyior Ha obnaka c
NMPHMEHEHHEM CIIOMKHBIX CKAHHMPYWOLMX YCTPORCTB, yNpaBAfeMbIX MHKPOIPOIECCOPAMH H
JBM. Pa3zsepThlBalolle y3/1bl N03BOJISIOT PHCOBATh M peasnbHble y30pkhl, HannHcH. Yale Bee-
TO 3TH MPECTaBleHHS KCMONB3IYIT Ge3 My3hIKH, OHH ABNAIT CoGOR ApKHe NMpa3AHHUHBIE,
nubo pexnamHble 3penuila. EcrecTBeHHO, 3[eCh NMPHUMEHSIOT HOPOTOCTOALIYI0 TEXHHKY —
nazepsl MoltHocTho 1o 20 BT ¢ BomsHBIM oXxnaxaeHWem M GNOKOM IHTAHHA MOLLHOCTHO
200-250 xBrT.

Putc. 90. drantacTHueckuit npoexT “"KocMmueckoe oxepense’

Puc. 91. CoeToMy3blkanesbift orTan B napke M. M. Topbkoro (r. Mocksa)
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Puc. 92. Maxer "30aHuA-CBETOMHCTpYMeHTa'’

Bmwke Kk cBeroMy3blke, XOTY H DeXe pealu3yeMsl, [IPOEKTH C HCIONB3OBAHHEM B Ka-
yecTBe dkpaHoB CMH Gonuuimx mmockocre#t W3 crexna u GeToHa COBPEMEHHEIX apXHTEKTyp-
HBIX coopykenuit. Tak, B 1961 r. dpanuy3sckuft xymoxuuk H. lleddep nmpespatin B I'-
rautcknd CMM 3panue [lBopua kourpeccoB B T. JIsexk (Bensrua). C aHalOTHMHBIM TPOEK-
ToM BeicTynuio B csue Bpema W CKB "Tlpomereit”, Brifpas [/1a 3TOro 3KCHEPHMEHTa 31a-
HHe akToBoro 3ana Ka3zaHckoi koHcepBaTopuH. Mpmes Ghina mpoBepeHa B OeHCTBYIOLLEM Ma-
Kere, yGenusilem B ee mepcrneKTHBHOcTH (puc. 92). EcrectBenHo, peanusauusa nogoGHbIX
3AaMBICTIOB COMpsKeHa ¢ OONMBIUHMH OPTaHH3alHOHHBIMH M MAaTepHAIBHRIMH 3aTPaTaMH.
Heobxomumo 03BYYHTh GoNbllioe OTKPBITOE MPOCTPAHCTBO, MOCTPOHTh ABTOHOMHYIO TpaHc-
hopmaropHyio noacTaHuMio, CTeK/IAHHBIE [IOCKOCTH CTeH HA BpeMs Mpe/ICTABNEHHA Heol-
XOMMMO MEpPeKPhIBATE 0y IPO3PaYHbIM IKPAHOM.

Puc. 93. "ManunoBeii 380" B Kasanckom Kpemie
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Halla KMHONPOMBILLIEHHOCTh BBINYCKaeT CBOpaYHBaloUMecs 3KpaHbl JBY-Y pasmepamu
4x1,7 M 1 5X2 M, ynpaBnsAeMble BpY4HYIO, H HX aBToMaTHYecKHe aHamoru ABM-II-Y ¢ guc-
TaHIHOHHBIM 3JNTEKTPONPMBOAOM (MX paamepbl: 5X2, 2 m; 7X2,95 m). [Ipn ucnone3oBaHuu
TOHKHMX MONYNpPO3PaYHEIX MaTepPHa/IoB BLICOTA IKPAHOB MOXeT OBITh yBellMueHa. JNeKTPOH-
Hele GIOKH yNpaBfieHHs H MOULHOCTH MOXHO 3aHMCTBOBATH M3 aMnapaTyphl Ka3aHCKOTO
CBeTOMY3BIKaIBHOro (oHTaHa. OcTankHasa anmaparypa moxeT ObIiTe MomobHoit CMH "Tlpo-
MeTeH-3" ¢ mHanpoeKuHoHHBIMH BOY, cHaGXeHHBIMH MTHHHO(OKYCHBIMH OOBEKTHBAMHM
(MMeloTCa B KOMIUIEKTe cepMiHOHN TeaTpansHolt cBeroannapaTypbl). B oGbmHOe Bpems 3TH
MHOTHEe [eCATKH IMaNnpoeKTOPOB, HAXOOAIIMXCA BHYTPH 3[aHMA, CIIEyeT CKPBITH OT B3TTA-
12 3puTens (B CTEHHBIX HHUILAX) .

Tloo6HOE CBETOMY3bIKANBHOE MpeJ]CTaBIeHHe MOTTIO OBl YKpacHTh B Mpa3gHHUHLIE JHH K
MockoBckHit [lBopel cre3moB, ocoGeHHO ecnd eficTBHe 3TOro 3pefiMilia coyeTaTh Co ''CBe-
TALMMCA " 3BOHOM KoJslokona Crnaccko#t 6awmn Kpemns (addexTHBHOCTE cHcTembsr "Mau-
HOBBIH 3BOH yKe LaBHo nmpoBepexa B Kasanckom Kpemne (puc. 93)).

"”3ByK u CBeT’’ — 3To yxXe coOCTBEHHO »aHp TeaTpILHOTO 3pesHLIa, XOTH M BKIKYaeT B
ceba Kak o6A3aTenbHbIe KOMMOHEHThI CBETOMY3LIKANBHOT'Q CHHTE3a.

Crextaknu "3Byk H Ceer’ 00bMHO NPOBOIAT NMOM OTKPLITHIM HeGOM, Yallle BceI'o Ha TOM
MecTe, I'le KOrjfia-To NMPOHCXOOHNIM MCTOpHYecKHe coObITHA. "IleACTBYIOLIMMH NTHUaMK’ Ta-
KHX CHeKTaKlell ABIAIOTCA He aKTephI, a MX TOJIOCA, a TAKXKe IIyMBI, My3kIKa, lepemMelliae-
MbIE B MPOCTPAHCTBE C MOMOIULIO MHOrOKaHAIBHOW 3MEeKTPOAaKyCTHYECKON anmapaTypsl,
a fexopauMell — OKpYXarOWMA NaHOAadT M apXHTEeKTYpHBIE COOPYMEHHsS, OCBelllaeMble
IHMHAMHYECKHM CBETOM.

JnemMeHTsl MopobHoro crepeodOHHYECKOro pagHoTeaTpa, Npapaa, COBMeLLaeMble ¢ Herlo-
CPeNCTBeHHEIM ClLEHHYeCKHM [edCTBHeM aKTepOB M [JeKOpaLUMAMH, MCIONB3YIOT LOBOJIEHO
yacTo H B OOBMHOM TeaTpe, H B TPAOMUHOHHBIX MacCCOBBIX MPE[CTaBJIeHHAX MOJ OTKPBITBIM
HeGoM, HampuMep B cnekTaxse “TIpemaHesMH CBOMMHM cnaseH’’, [ocraBfleHHom B [letpo-
asopues 1966 r. [lepsriit B Mupe cnexTaxns "3ByK H CBer’’ GbLT mpoBefieH Bo OpaHUMH B
1952 r. (aBrop II. PoGep-Yaen). B Hacrosiuee Bpems Bo {paHlUMK CTalHOHAPHO el CTBYIO-
mMx ycraHoBok okono 100. Takue Xe yCTaHOBKM [eACTBYOT Ha MHOI'MX HMCTOPHYECKHX
NaMATHUKaX AHITIHH, Erunta, [peunu, Mexcuku, CIUIA, Mapuu n 1. 0. (puc. 94).

Mepsrit B CCCP cnexktawns "3Byk u Cser’’ noxm Ha3paHMem “HaBeyHo B NaMATH Ha-
pomHoi’” 6611 moctaBned B 1970 r., B Kasanu, B nuu npaspHoBauus 25-nerus [MoGensr Hap
T'epmanueit (aBTopsr B. M. I'aneer, H. K. Banuto, . JI. BaHeuknna). O61as MOUMHOCTh
BCEX MCNONB30BAaHHBIX [BAJIUATH CBETOBBIX KaHaloB cocTaBnsna 180 kBrt. B kavectBe BYM mc-
NONBE30BATH aBToTpaH opopmaTopsl PHO pasHo#t MoumiocTH, cBegeHHbIe B OITMH MyJIET H yIIpas-
JisseMble HECKOJIBKHMH HCTONHUTENAMH. B kavecrse BOY — npoxexTopsr [T®C45, KITJI-10,
KIIJI-35. O6uias MoOLIHOCTB BeeX 3BYKOBBIX KaHanoB —~ 1500 Br. C uersipex maruutodo-
HOB MO3-15 BocmpousBomunu K mo 17 Toukam “clieHsl” (MeMOPHAIBHBIM KOMIUIEKC) me-
peMeluanu Bce HeoOxonumble KoMOHHaUMM 3BYKOB [2} OneIT nokasan HeoGXoAMMOCTL
0053aTeNIHOrO HCMONB30BAHHA MHOIOKAHATBHOH 3allMCH CTepeo3ByKa M mocnefyowed Qpuk-
CallMH Ha JIEHTe BCEX CHIHAIOB MepekIloYeHUi B 3ByKOBOM H CBETOBOM KaHanmax Jif Noli-
HO#t aBTOMATU3allHH Npoliecca BOCIPOH3BENeHHA ClIeKTaKsA yxe 6ea omeparopos.

Ceiyac 0CHOBHOM acCOPTHMEHT CepHItHON anmaparyphl cnekTakiaed “3syx u Cper” Bbl-
nyckaoT ¢upmel "@uinunc”, JKA u "Masga”, Benrepckas “"ONeKTpoumnexc” u (puHCKAS
"CrpémGepr”. COBETCKHMHM MiDKeHepamu pa3paboTaHbl BapHaHTHI ¥ CTAHOBOK, HCMOMB30BaH-
Hble 1pH NocTaHoBKe mepBoro B CCCP crauMonapHoro npefcraeienns B Camapkanje
(1975 r.) u noaroroBke nofoGHoro cnexrakns 8 Epesaxe.

Takue cnekTaknH B YTPOLIEHHOM BHIE MOCMJIBHEI H CaMOMESTENbHBIM KOJUIEKTHBAM.
MocTaHoBKY HX MOXHO peaNu3oBaTh B NapKax, Ha NJOWANAX TopomoB. IIMA 3Toro
MOXHO HCIO/Ib30BATE TEATPAILHbIE perynsaTopbl "CnyTHHK' H CleuManbHble MHOTOKaHalb-
Hble MarHUTOOHBI, eCIH MX [IONOJIHWTE HECTOXHBIMM yCTPOHCTBAMM 3aNMMCH W melundpH-
POBaHHA YMPABIAIOLMX CHTHAIOB.
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Puc. 94. Cnextakns "3ByK # CBer'’: @ — B 3amke Tay3p (JloHmoH); 6 — Ha
OpeBHMX mHpamumax (MekcHka); € — B aHTHUHBIX pyuHax (Moppanus)
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BmecTo 3aknoyeHunA
MpUHUMNBI CO30aHMA CBETOMY3bIKaNbHbIX KOMMNO3ML WA

Ecnu yuTaTens »OeT 301ech TOYHBIX PeUenToB, H3GaBNAIMX OT TBOPYECKHX
MYK, MBI €ro pasoyapyem. Haiua uensr kak paia B ofparHom — yOemuTh B MPHUHUHITHANBHOM
HEBO3IMOXHOCTH CYUIECTBOBAHHA TAKHX PELENTOB B CBETOMY3bIKAILHOM TBOpYecTBe. MbI Mo-
JKEM YKalaTh /IHIIb Ha caMkle OGIH.HC TIOJIOXKEHHA, KOTOPhIE BRIABHIIH HA OCHOBE cofcTBeHHO-
ro onkita. Haumm pexomMeHpauuu H o6bACHEHHA HOCAT YMCTO METONMYECKHH XapaKTep — Kak
HaxXoOHTE CcaMHM HEDﬁXD}IHMLIB CpeacTBa H IIpHEMEI CBETOMY3BIKAJIBHOI'O TBOpYeCcTBa, OT-
TANTKHBAACh OT H3BECTHBIX HCHXOHOI'QQECKPD( COOTBETCTBHI :

OuUHaMUKa 38YKa (U3MEHEHUE 2DOM- — OQuHamuka ’'‘ceerogozo xecra’ (310 u usme-

KocTu) HeHnue obwell ApKOCTU U O8uxeHue obpasa &
2AY6URYy);

TEMN MY3bIKU — CKOPOCTb OBUNEHUA UMAU UIMEHEHUR CEETOBBIX
obpazos;

PUTM MY3bIKU — BPEMEHNHbIE MU NPOCTPAHCTBERKbIE AKHEHTB! 8
CBETO8OI NAACTUKE;

MenoouiecKoe pazeurue — U3MEHEHUE DPUCYHKA, NAACTUNECKOe pAa38UTUE
usobpawenun;

u3MeneHue rembpa — UIMeHenue yeera u PaxrTypwl 31020 uszobpa-
HEHUR;

coeu2u no pesucrpy — UIMEHeHue pasmepa u Cconyrcre8yruas romy
KOKUenTpayua ceera (u3MeHeHUe APKOCTU
obpasa);

CMEHA TOHANbHOCTU — UIMEHEHUE KOAOPUTA 8CEH KOMNOIUYUL,

CMEHA N1a0a (MaMop, MUHOD) — UIMEKEHUE CEETAOTHI BCell KOMNOIUYUU.

OcTaHoBMMCsA Ha MPOCTeHLIEM W PACNPOCTPaHEHHOM BapHAHTE CBETOMY3BIKANIBHOM MpakK-
THKM — CO3[aHMH CBETOBBLIX CONPOBONIEHHHA K CYLIECTBYKILUMM MY3bIK&TLHBIM IPOH3Be-
feHHAM (TIOMHS [PH 3TOM, YTO KOHEYHOM LeNE0 HOBOTO HCKYCCTBA ABIAETCH CO3jlaHHe
OPHTHHANBHBIX KOMIIO3HUME, Ille H 3BYKOBYIO M CBETOBYK NApTHH CO3HAKT COBMECTHO, B
NIOAYHHEHHH e[JHHOMY XYIOXECTBSHHOMY 3aMBICITY ) .

IIpexne Bcero crenmyeT yYMTBIBAaTh, YTO CBETOXYIOXHHK 06A3aTeNLHO HOMKEH HCXOIHMTH
DK CO3[1aHUH CBETOBOH MapTHH M3 TOrO apCeHana cpefcTB, KOTOPbIM OH pacnoaraer. U op-
Ha ¥ Ta e MYy3bIKa HaXoMT pasHoe CBeTOBOE€ BOIUIOLLEHHWEe B 3aBHCHMOCTH 0T TOT0, KAKOH
CBETOHHCTPYMEHT MPH 3TOM HCMONIb3yeTcs. Tak, 3aMeTHO OTJIMYalOTCH CBeTOBhIE HHTEpIHpe-
tauud “Tlpomerea™ A. H. CkpsabuHa Ha pacTpoBom uHcrpyMenTe Tlpomereit-2", Ha mpoex-
unonHom CMH ""XapekoB™, B 3anax "OkraGpbckuit™ B JleHmnrpane  LleHTpansiom KoH-
HepTHOM 3ale B MockBe. Ho BaXHbI 3[1eCh Heé TOJIBKO TeXHWYECKHME BO3MOKHOCTH CaMHX
CMH. a u XynoxkecTBeHHas KOHIEMIHsS aBTOPOB CBeTOKOMIO3HUMH, HaNpaBNeHHAad Ha MaK-
CHMaTBHO BO3MOXHOE BBIABJIEHHE nMoTeHuMana cBoux CMH npH BOIUIOLIEHHH MOCTaBleHHOM
TBOpUYECKON 3a0auu.

“Kak e TaK, — COpocHTe Bhl, — My3bIKa OfIHa, 4 CBETOBBbIE HHTepNpeTaudH pasHble?”
Ho BCNOMHMTE, 4TO Oae B KMHO CO3[AIOT MO HECKONBKY SKPAHM3allMH OIHOrO M TOro Xe
JIHTepaTYPHOro MPOM3BeldeHus. M HeT B 3TOM HHKAKOTO B3AMMOHMCKITIOUeHus. M3BecTHEBI ciy-
HaH CO30aHHA HECKONBKHX POMaHCOB Ha OJHO CTHXOTBOD eHHE PA3NTHYHBIMH KOMIIO3WTOPaMH,
HWnu Gonee GIIMIKNA NPUMeEp : cO3NAIOT Xopeorpaduyeckie KOMIO3HUMK Ha CHMAOHHYECKY 10
My3BIKy. M ¥ pa3sHbIX XOpeoTpagoB OHM MONYYalOTCA HEOOHHAKOBBEIMH. laxe Gonblue —
O[IMHAKOBOCTh CIIYXHJIa GBI NPHIHAKOM HeTBOpYECKOro nomxoma. Bo Bcex aTHX mpuMepax
IIPH Pa3’NIMYMH TBOPUYECKHX pellleHMH HHTeplpeTaluH paBHOIMPABHBI, a YK co6cTBeHHO pealb-
HBI ycrex onpenensercd TANaHTOM WHTEepNpeTaTopa, B HAllleM cllyyae — CBETOXYHLOXHHKA.

fIpexpe Beero HeoGXOIMMO BHMKHYTL B COlEPXKaHWe H CTPYKTVPY BHIGPaHHOTO My3bl-
KankHOTO MpoH3BeaeHHs. Beldb My3biKa — 3T0 He MpocTo HaGop MPUATHRIX 3BYKOcCoYeTaHH,
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GeccMbICTeHHO NacKalOLIMX clyX. B Helt 3anoxeHa onpeneneHHas MBICTB, Hes,TTyCTh K He
nepeckasblBaeMas CIOBaMH, Ho crmocoOHAas® NOTPACTH AyUly BHHMAaTeNBHOTO CNylLaTens.
B Mysbike HeT HeHCTBYIOIUMX JIHL, KaK B TeaTpe; HO B Hell 3anmoeHa ApaMaTyprHsA My3bl-
Ka/bHBIX TEM, KOTOpbI€ B3aHMOMERCTBYIOT, BeAyT auanor, Gopuby. . . MyshiKanbHble TeMbl
0o0BMHO MpefcTaB/ieHbl KaK ApKHe, y3HaBaeMble Meloaxueckue Gpaskl, MOTHBEL JTH My3kI-
Ka/TbHbIE TEMbI U ABIAKTCA 3[1eCh e CTBYIOLIMMH IHIAMH ' TPOH3BeeHMs.

CBeTOMY3BIKATBHAA KOMIO3HLMA, KAK MBI YXXe OTMEYAnH B MPEXHHX M3[aHHAX, — ITO
CBOEro pojla HHCTpYMeHTalbHad Xopeorpagus, TaHel cBeToBeIX oGpazos. Ho B Ganere "'BH-
3yanbHbIi 00ObeKT'’ HeuaMeHeH — 3TO OBHXYLUeecd YeloBedecKoe Tejo, “ynpasnsemoe’
MYy3bIKOH. B CBeTOKOMMNO3HIHH xe cBeToBOH 00pa3 MoxeT OBITH NMpakTHYecKH NwOBIM, H
onHo#t M3 OCHOBHLIX Lienell CBETOXYHOMXHHKA gBnsfercs Buibop u ¢dopMHpoBaHHe CBETOBOTQ
obpasa, GnM3Koro no XynoxecTBeHHOMY BO3NeHCTBHIO K BoOIUIOLIaeMOH MY3bIKallBHOH Te-
Me, menomuu. Kak pa3l 3geck W NMpoABNAETCA TANAHT CBETOXYMOXHHKA, 3TO €CTh OCHOBHAf
¢aza ero TBopuecTsa. 31ieck OH M BhICTYNaeT Kak cOOCTBEHHO CBETOXHBOIHCEL, PUCYROLIMHA
CBETOBOH KHCTHIO Ha 3KpaHe. (3T1y paGoTy, ecrecTBeHHO, MPeABapAIOT CO3MAaHHEM 3CKH30B
110 OCHOBHALIM 3MH30/1aM NMPOK3BeNeH s, puc. 95.)

Ho My3eika pasBuBaeTca Bo BpeMenM. M Hapo GbiTh Tenmeph CBeTOBHIM Xopeorpadom,
PeXHCCEPOM, YIPABIAKLIMM TOMMKOH Pa3BHTHA MCXOOHEIX CBeTOBBIX o0pasos. Bems my3mi-
KanpHad Tema, MEJoNMA, OCTaBasich y3HaBaeMo#i, TeM He MeHee IIOCTOSHHO H3MeHAeTcH,
TpaHchOpMHpYeTCs — M N0 I'POMKOCTH, PerHCTPY, PHTMHYECKOMY DHMCYHKY, H 10 Temiy
BOCMPOH3BENeHHA, Mo ToHansHOCTH. MHorma oHa mepexomuT B mpyro# TemOGp, T.e. 3BYUHT
B HCIOJHEHHH Pa3HBIX HHCTPYMEHTOB. AHAJIOIMYHbIE WIMEHEHHS MPOMCXONAT M B oBnuKe
Pa3sBHBalOLLErocs cBeToBOro ofpasa — oH MeHAETCA B KOHTYpax, pasMepax, ApKocTH, dak-
Type, LBeTe.

Kakumu e 00/DKHbl ObITh camu cBeToBhie 06pa3nl? OHHM MOTYT GhITH IOXOXH Ha DHCY-
HOK OPHaMEHTa — H MPHTATATe/IkHO CHHTe3HPOBAaTh [IPH 3TOM HAUMOHATLHBIE MEOIMH ¢ CO-
OTBETCTBYIOLLMM HalMOHAILHLIM OpHameHTom. CBeTOBaf MapTHA MOXeT COMEepXKaTh H Ha-
MEKH Ha TedsaxHble o0pashbl — ecIM caMa My3blka u3oOpasuTensHas (WIH, KaK TOBOPSAT
MY3BIKaHTEI, MporpaMMHan). Tak, aKTHBHO MPHMEHAKT H306pa3HTeNbHbIE NMPOEKIHH CTHITH-
30BaHHBIX 0071aKOB, coMHUA, Mepuamlied Boabl, GaHTACTHYECKHMX LBETOB B CBETOKOHIEp-
TaXx XapbKOBCKOH M monTascko# crynouit. llpyroro poja KapTHHBL, CKOpee IpHG/MDKAIOLIH-
eCi K HeKHM He3eMHbIM, KOCMHYECKHM Mefi3axaM, Kk kaptuHam B. B. Kanmunckoro, uc-
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NONE3YOT B CBETOKOMIO3HUMAX Ka3aHCKad, YXKIropoacKasd cTyHi. COOTBETCTBEHHO M MY3bI-
Ky 3[1eCh Yyalie I[PHBJIeKaloT He 00bMHYI0, a 37IeKTPOHHYIO.

Kak momxHbl M3MeHATHCA 3TH CBETOXHMBOIMCHbIe 00pa3kl BO BpeMeHH, KaK OHH CBA3aHBI
¢ My3biko#t? JIOJKHBI NI OHM MOCTOAHHO PEATHPOBATH Ha MoOble M3MEHeHUA B My3bike?
Hampumep, M3MEHHIICA perucTp — 3KpaH CTal CBeT/iee, yBEJIHUMIIACH TPOMKOCTE — CTall
KpymHée cBeToBoi o0pa3s, BCTYIMN HOBBIR WHCTPYMEHT — M3MEHHIICH LBET CBETOBOM Iulac-
THKH, KOHeYHo, YUMTEIBATh JIOTHKY MY3bIKAIBHOIO Pa3BHTHA HYXHO o0A3aTensHo, HO CBe-
TOLBETOBbIE HIMEHEHHSA BOBCe He OOA23aTENBHO MOJKHBI OBITh CHHXDOHHBIMHM M OIHO3HaY-
HbIMH. Belp ImaBHoe B CBETOMY3BIKAIBHOM TBOpYecTBe — NOGHTBCA XymoXecTBeHHo-06pas-
HOrO eIHHCTBAa B CHHTe3e. A IIPH CTPeMJICHHM K 3TOH LIeJIH MY3BIKa H CBET MOTYT M JOIDKHBI
nopo#i MPOTHBOPEYUTH OPYT OPYTY, Pa3BHBATBCA CAMOCTOATENBHO (MPHEM CyXO3pPHTENBHOH
nonHdoHKuK). EcTecTBeHHO, B MOJMHOA Mepe 3TOT MPHEM MOXHO HCMONE30BATh JIMILL B OPHIH-
HATBHBIX CBETOMY3BIK&TBHBIX KOMTMO3MUMAX. Ho ¥ mpH co3naHHH CBETOBOTO COMPOBOX/IECHHA
K My3bIKe OH MpoABNsAeT ce0f Kak comepXarensHoe H 3((eKTHBHOE XYI0XECTBEHHOE Cpefl-
cTBO. M BEIHYXIaeT 3aMETHTh H OCMBICJIEHHO NMPHMEHATh cnelM(pHKy caMoro MaTepuana cee-
TOBOM MNMpOEKUWH — Bedk, B OTIIHYHE OT TaHUyMOLUero 4enoBeka, cBeroBod obpa3 moxer
MTHOBEHHO HCYe3HYTH, MOABHTLCA B MoOOf TouKe 5KpaHa M yXe B Apyrom obiuke, ocraHo-
BMTBCSH, 3aMOJIHKT Bech 3KpaH, CTaTh GOHOM I HOBOTO CBeTOBOTo o6pa3a M T. .

[ToMOYE B MOCTHXKEHHHM Pa3NMUHEIX NMPHEMOB CBETOMY3bIKATBHOIO MOHTaXa MOMET OMBIT
OpyTrHX HCKyccTB. KoHeuHo, 3TO He mpocro, W GOnblumMX pe3ynsTaToB 3meck mobbercsa TOT,
¥ KOro pAOOM C BepCTAKOM H ocluiorpadomM HAaXOOMTCA MONKa ¢ anbBomMaMH Mo JKHBOIH-
c#, ¢ 3anHcAMH Ckpabuna, lllocrakoBuya, CBupupoBa. CyacTse TBOpYECTBa B HEH3BeETaHHOH
obnacri OTKpoeTcs B HONHOH Mepe TOMY, KTO BHOMT B MbUIAKLIEM KOCTpe He MPOCTO GBICT-
poe OKHCIeHHe OpPraHWYeCKMX BelllecTB, a BonuIeSHyX Marui BeYHOTo ABKXKeHuA. JlocTHr-
HeT GOnmbluero 30ech TOT, KTO He YOMBIIAETCA TAKHM, HalNpHMep, CJIoBaM moara: ~'®neHTs!
3ByK 30peBo-Tony0o#f, TAK MO-NETCKOMY JTacKOBO-Manblii, GapaGana rnyxo#f nepeGoii, 3Byk
JIMTABp TOpXecTByMolle-anbift”. . . M TOT, KTO XOTh Ha LAl MPOOBHHETCA BHeped B obnacTd
paGoter co CMH, Boouno yGemurcs B cHile MX BO3IEeHCTBHA, B TeX OMPOMHBIX BO3MOMHOC-
TAX, KOTOphIe TaHT B cebe I0HOEe HCKYCCTBO KOCMMYECKOro BeKa.
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HAWWM YUTATENAM

WapatensctBo “Paguo v cBA3L" KHUr He Bbicbinaer. Jlutepatypy no
BONPOCaM PaAMO3NEKTPOHUKKU M paavontobuTenscTea MoOXHO npuobpecTw
B MarasmHax Hay4yHO-TEXHWYECKOW KHUrwv.

[lnA ceepeHuA coobuiaem, 4To NO BONPOCaM Nepeaenku W yCcoBEpLUEHCT-
BOBaHWA KOHCTPYKUWWA WM3AaTeNbCTBO M aBTOPbI KOHCYNbTauWio He [atoT.
Mo 3atum Bonpocam cneayeT o6pawiatbCA B NMUCbMEHHYHO PaanoTeXHUuec-
Kyt KoHcynbTaumio LleHTpansHoro paauokny6a CCCP no aapecy: 103012,
Mocksa, K-12, yn, Kyibsiwesa, a. 4/2, nom. 12,

WN3patenscTBO He MMeEeT BO3MOXKHOCTM OKasaTb NOMOULL B NpUoBGpeTeHuu
HYXHbIX Bam pagnoToBapoB v He pacnonaraet CBeAEHMAMMU O HaNMuYUKU UX
B TOPryloWwmWX OpraHM3aumnax.

PaanoToBapsl no noute BeicbinawoT LleHTpanbHaa ToprosaA 6asa Mocbin-
topra (111126, Mocksa, E-126, AsuamoTopHan, 50) v MockoBckan mMex-
pecnybnukaHckan 6asa LleHTpocotoza (127471, Mockea, 471, yn. PRGu-
HOBanR, 45) .
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