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OT ABTOPA

B PYKOBOZHMOH MHOIO AaGopaTopuu 6biAM mpo-
1 paboTaHbl BCE€ OCHOBHbIE BONPOCH B OGAaCTH 3aMHCH H BOCIIpOU3Be-
| Aeuns 3Byka. Pa6ora Beaach mno AByM HampasaeHusMm. [lepsoe —
h TEOPETHYECKOE M3yuYEeHHE BONPOCOB, BTOPOE — M3bICKAHHE KOHCTPYK-
" TUBHBIX (POPM BbIMOAHeHMs: mpubopos. Pa6ora no Bompocam 3BykoBOTro
KuHO Hawarace B 1926 r. Llenrp ramectw pa6or no sanucu 3ByKa
ynaA Ha CBETOBbIE MOJAYAATOpbI. /JlAsi paspemeHus peaoro psza Teope-
THYECKUX CHOPOB M NPAaKTHYECKHUX BOINPOCOB B CHCTEMaxX 3alUCH MHE
MPHIIAOCE 3aHATHCA Pa3sAMYHbIMM MOAYAATOPAaMM CBETAa, HAPHMEP AaM-
NOH TAelollero paspsja, cucremoli asropa u saementom Keppa m np.
El [Toraratbes Ha He coBcem ToumbIe CBEAEHUsH, MMEBII:ECA. IIEPBOE BpeMs
e | IpH  3KCmAOATagWW MNpUGOPOB NO 3BYKOBOMY KHHO, MHE Ka3ai0Ch
Yype3BblYaMHO PUCKOBAHHBIM, B CHAY 4Yero MNpHINHAOCh COOCTBEHHBIMWU
MyTAMH NPOpaboTaTh BCE BOMPOCHI MO 3aNMHCH M BOCHPOU3BEAECHHMIO
3ByKa. '

B macrosmem Tpyse 6yAyT paso6paHbnl TOABKO TAaBHbIE pa6oThl
10 3TOMY BONPOCY, W A CYHTAI, UYTO UUTATEAIO, KaK CIIeLJHAAHCTY
OCHOBHDIE TEOPETHYECKHE CBEAEHHUS MO TEXHUKE 3BYKOBOI'O KMHO, 3aMUCHU
SByKa M BOCNPOM3BEACHHMIO M3BECTHB. lakxe s He 6yAy OCTaHABAH-
BaTbCA W Ha METOAUKE CEHCHTOMETPHYECKOrO KOHTPOASN, TaK KaK Mbi
IIOAb30BAAMCh 3J€Chb OOBIYHBIMH M3BECTHBIMH B AHTEpPaType MeTOoJaMH,

10 A TOADKO B TOM CAydYae OyJy ynoMuHaTh 06 3TOM, €CAHM MeETOZbl
ObIAM OpUrUHAABHBI.

Peagaxrop A. Lsemrosa

I'. Cepnyxos.
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'CBETOBBIE MOAYASATOPBI

CBETOBOH MOJAYASITOP ABTOPA

Kax Y€ YKa3bIBaAOCb, OCHOBHBIM HallpaBAEHUEM
pabor 6pira mpopa6oTka CBETOBOIO MOAYAATOpPAa CHCTEMBI aBTopa. Kosn-

- CTPYKIUA 3TOro MOJAyAsTOpa Obiaa OCYIIECTBAE€HA aBTOPOM COBMECTHO
y Yy

¢ npod. Aureunckum u Cmupennsnim u crapmum rabopantom Ilaz-
koBckuM.- Cxema mozyasTopa mpusezena na puc. 1.

B noae nocrosmroro marmmra uawm 9ACKTPOMAarHuTa NMOMeEIIeHa CTPyHa
L, no KOTOpo# NMpPOXOAUT TOK OT MUKPO(OHA MAHM YCUAUTEAA. Baaro-

Co

Pue. 1

Aapsi B3aUMOJEHCTBHIO IIOASl INOCTOSHHOTO MAarHUTA U TOAS HUTH npu

NPOXOXJAEHUH TOKa, MOCAEAHSAS NPUXOAUT B KoaebaTeAbHOe ABUKEHHUEe

B JIAOCKOCTH, NEPNEHAUKYAAPHOH CHUAOBLIM AUHHSAM MarHUTA.

AAsi BOBMOXHOCTH CBETOBO# 3amucu B npubope umerorcs: CBeTAascs
TOuKa A, oCBelalolas ONTHYECKasa cucTema B, H30bpaxamluan cucTema
C, uurunapuueckas aunsa D u puabm F. Ha puc. 2 npescrasrena g pas-
BEPHYTOM BHJAE BCiA ONTHYECKas CXE€Ma 3allHUChIBAIOLIEro YCTPOHCTBA
B ABYX B3aMMHONEPIIEHZUKYAADPHDbIX NMAOCKOCTAX: A — rammouka naka-
Ausanus tuna O3 30 sarr (8m); K—xounaencaropras aunsa, F—24 yu:
M; — weab konzencaropa 1,59X3,5 mxum; B — ocsewaromuii Mukpocko-
nuyeckuil o6‘extus axpomatr BOOMII (Beecowsnoro o06‘eaunenus
ONTHKO-MEXaHHYECKOH MPOMBIIAEHHOCTH), yBeAnuernne—10 X, yncrennas
anneprypa — 0,30; L—aenTa 6pon30oBas uau arromMmuuuesas 170 v (MUK~
poH) mupuHOi, 8 | TOAWMHON ¢ HamasHHOH mAOWAZOUKOf 0,3X0,3 mm;
C —usobpaxaiomuii 06‘eKTHB, TaKoH xe kak u B: M, — guapparmu-
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pytomtas weap 0,8 X 1,1 mm; M; — gnapparma QUAUHAPUYECKOR AUH3BI
1,0 X2,5 mam; D— uuaungpuueckas Aumza, F—=4 mm, F— pHuAbM,
~ Z—3epKar0 MHKPOCKONA JAsi KOHTPOASA aMnautryza; OB — o6‘exTun
MUKPOCKONIA JASl KOHTPOAA amnautyz—axpomat BOOMII, yeeaunuenue
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Purc. 2

1 X ; DK — OKyAsIp MHKPOCKONA JAASI KOHTPOAS amnautya, (10 X okyasp
["ofirenca). [Ipungun zeficTBus Takoro moayAsTopa upesspuaiino IIPOCT.
Msobpaxenue wean M,; or6pacniBaercs o6‘ektuBom B Ha HUTD B Mex-

AYINOAIOCHOM IIPOCTPAHCTBE MarHura, W 3arem oS‘ekruBom (C HuTh

usobpamaerca c¢ 10-kpaTHbiM yBeAuueHueM Ha
¢purbme . Ilear M, usobpaxaercs uuAuHApuue-
CKOH AMH30# Ha purbMme pasmepom 0,02 mm. Takum
00pa3oM Ha PUAbME NMOAYYAaEeTCH CBETAAs LIEAb, Ha-
MOAOBUHY 3aKpbiTas usobpaxeHuem HuTH. [lpu zBH-
HKEHUU (QHUADMA Mbl Yy meppopauuy MOAYYHM [IOAOCY
OKOAO 2,9 MM, y KOTOpOii NOAOBUHA oyaeT ocse-
IieHa ¥ IIOAOBMHa 3aTeMHeHa. [lpum npoxoxaenuu
TOKa IO HUTH U JABHUAKEHUH IIAEHKH MOAYYUM Ha
HeHd OOIUEeU3BECTHYIO 3aTEMHEHHYIO OCLHAAOI'PAMMY
3Byka. llean M; cayxur ans obpesanus oTsep-
CTUA LUHUAMHADUYECKOH AMH3bI, AAS YMEHbIICHUS €€
abeppanuii. Ha puc. 3 npeacraBaena 3aBucumocTb
Me&Zy h — BbICOTOH Najaiolero Ay4a u KpYHKKOM
paccesinus. B mamem cayuae BbicoTa Ayua pasna
0,5 mm, nmpu sTom kpymok paccesnus 6yzer paser 0,006 MM, T. €.
BeAUYHHA BnoAaHe gonycrumasn. llpu garbuelimem yseauuenuu BwicoThr
nmajeHus ObICTPO BospacTaeT cepuueckas abeppauus, BCAEACTBUE
YEero CBETOBOH IITPUX TepsieT Pe3KOCTb W YBEAMYMBAETCS B IIUPHHE.
Ilpocras uuammapuueckas Aum3a ynoTpe6asieTcs € GTHOCHTEAbHDIM
orsepcTiem 1:4. Doabmee orHocuTeabHOE OTBepcTHE, ‘a umenno 1:2,
ObIAO ZOCTHrHYTO ¢ axpomaTHueckofi uuAMHApUuYecKo# Aunzoi. Oma

BABO€ yBEAHYHMBAE€T OCBEIUEHHOCTb HAa (PUAbBME MpPH IOAHOH PpPEe3KOCTH
CBETOBOI'O LUTpHXA.

Puc. 3

[Tpn 10-xpaTHOM yBEAMUYEHMN ABUAEHUS MUTH Mbl OAYYUM HEOOXOAUMOE
mMakcumaabHoe mnepememenue HuTH Ha 0,12 mm. Jas 3akpbiBanus
IIOAOBUHbI JOPOXKU Heobxoguma mupuna AeHTbl 0,25 mm, u Tak Kak
AeHTa umeeT mupury Bcero 0,17 mm, TO JAAA mNOAyuYeHuUsA TpaHC-
BEepCaAbHOH 3amucu Heob6xoZuma Hamaiika BbllIeyKa3aHHOH mAo-
2 AKH.

UpesBbiyaliHO MPOCTO HU3MEHUTH TOABKO-YTO ONUCAHHBIA METOZ 3allUCH.
Ecaun nepesepuyrp Huth nHa 90° T. e. mocraBuTh €€ mNapaiA€AbHO

Puc. 4

OCH IJHAMHZPUYECKON AMHSHI, TO XxapakxTep 3anncu 6yzer nmojo6en cu-
CTeMaM 3alUCH C IEPEeMEHHON IAOTHOCTbIO, B KOTOPBIX HMMEEeTCHd
nocrosuHas mupuna mrpuxa B 0,02 mm u nmepemeHHas OCBEIIEHHOCTb,
B 3aBUCHMOCTH OT aMNAHUTYAbl KoAebaHUSA HUTH.

N3 paccMoTpeHHs NPUHIMIOB JABYX METOJOB 3aIllMCHU — IIEpPEeMEHHOMH
aMIAHTY bl (TPaHCBEPCAAbHOH) U NEPEMEHHON NMAOTHOCTH — BHUZHO, YTO
MPU HEU3MEHHOH BBHINIEONMUCAHHOW OINTHYECKOH CUCTEME BTOPOH METOZL
AaeT pAajg npeumyllecTs. Bo-nepBbix, AAA 3anUCH METOZOM II€PEMEHHOM
MAOTHOCTH He TpebyeTcs NMpUMEHEHHUs NAOIIAAKH, TaK KakK aMIIAUTyJa
Koaebanusa HuTH MoxeT 6biTh He 0,12 mMm oT oceBoit AuHuUHM, a Bcero
0,03 mm. Bo-Bropmix, mMOxerT O6bIThb yMEHbIIEH BO CTOABKO e pas,
pacxol TOKa, YTO YpPE3BbIYalHO BaXHO, TaK KaK CIaCaeT HUTb OT Iepe-
ropaHusA INpPH NEPEMOAYASILMH M YAYYIIAET AMIAUTYAHYIO XapaKTepu-
CTUKY OAarozaps OTCYTCTBUIO YAAMHEHMsI OT HarpeBaHus. Boo6ue
CUCTEMAa JOIYCKAeT M IPOMEXYTOYHOE IIOAOKEHHE HHUTH I0J KaKuM-
AUOO YrAOM —HO HHKAaKHX I[PEUMYLIECTB TaKOe€ IIOAOXKEHHE HHUTH
He Jaer.

Ha puc. 4 npeacrasrena camas nepsas yCTaHOBKAa MOAYASTOpa M NpO-
BEpPKa €ro Ha ()OTOIAEMEHT, KOTOpPblH BUAEH Ha NEPBOM IIAAHE.

B BbimeonucanHoM Bujge GbIAM BBITOAHEHBI TOABKO CaMble IEpPBbIE
ob6pasubl. Tpe6GoBaHus, npes‘saBAeHHbIE X 3anucbiBalouieii anmapartype,
BbI3BaAH JaAbHelliee uccAejoBaHMEe npubopa C LIEAbIO €ro ycoBep-
LIEHCTBOBaHUA. [eopeTnyeckuii pasbop MOAyAsiTOpa cpa3sy &e yKasaa
HalpaBA€HHUsA pabor.
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. M3 Tabaugnr Buano, uto mamayumme PE3YAbTaThl JOAXKHBI JaBaTh aMme-
PHKaHCKHE aAlOMMHHMEBbIE HUTH (AeHTOuKa). B mammx npaxruueckux
YCAOBUAX IKCIAOATALMU Mbl PabOTaAM C HUTHAMM BCEx TPEX BUJAOB

Caeayomum 6oabmum Bonpocom

7 i :,0 HBAH&TCHH BbIOOp Aemndupyiomei
o ;

ol Cpeabl. O 3TOMY BOHNPOCY O6BIAM

MpousBeJeHbl wucnbiTanusa. M3 oc-

HOBHOI'O YpaBHEHHs BBITEKaeT, YTo
USMEHEHUE KO®(HUUHUEHTa CONpPOTHU-

BAeHHA cpegbl or 0 10 HekoTopo-
'O NOAOXKHUTEABHOI'O 3HAYEHUS MO-

KET M3MEHMTb YaCTOTHYIO Xapak-
TEPUCTHKY HUTH 1O 3aKOHY, mpez-
CTaBACHHOMY ypaBHeHuem (4) nu

rpa@u4yecku usoOpaxeHHOMY Ha
puc. 5.

Ha puc. 6 usobpaxensr Bbruncien-
Hbl€ YaCTOTHDIE XapaKTEPUCTUKU JAS
HUTHU pasmepom 10,175 — 10,008 s

_ ; ~npu HaTsxeHud B 100 2. Hutu us
AAIOMUHUS, UMelolel coberBeHublit nepuog B 17 000, coorsercrryer kpu-

Basgd @, HUTH U3 OpoH3bl ¢ cobGcTBeHHbIM nepuoZoMm npu 100 2 HaTsxe-

Puc. 5
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Puec. 6

Hust B 9 500 — kpusasg b
B 7000 — kpusas c.

OunbiT nokasaa, uto BEAHUYHH

U HUTH U3 OpOH3BI ¢ COGCTBEHHBIM IEPHOAOM

Pa6oTa ¢ HUTbIO B BO3JyXe MpPOHM3BOAMAACH CAejylomum obpasom:
HUTh HacTpauBaAach Ha COOCTBEHHyIO0 4YaCTOTYy INOpAJKa 7 000— 8 000
epuoAOB, CHUIMaAACh TOYHas 4aCTOTHAsA XapaKTePUCTHKa HUTH (pHC. 7).
B cooTBEeTCTBUM C STOH KPHBOH pacCUMTbIBAACH IOAOCOBOH (UABTD,
KOTOpbI# cpe3aA pPe30HAHCHYIO MUKy KpHBOH.

Takas cucrema Jaaa

BIIOAHE  YAOBAETBOpU- O . | —T T
TeAbHbl€ pe3yAbTaTbl MU | |
rIoKasaaAa IIOAHYIO HOpak- A — ;
THUYECKYI TNPUroJHOCTbD.
Ho sTa cucrema Tpebyer
Npu 3apaHee HACTPOEH-
HbIX (QUAbTpPAX, BO-IEp-
BbIX, OAHOPOJHBIX HUTEH,
yTOoObl MPU CMEHEe MuX
CONIPOTUBAEHHE HE MEHs-
AOCb, BO-BTOPbIX, TOYHOH
NOArOHKM COOCTBEHHOrO
nepuoja HUTH K pacyer-
HOMY JAAf ¢Quabrpa W Pme. 7

HaKOHEell IMOCTOSAHHOM MOo-

Bepku COGCTBEHHOro NepHojza HHUTH BO - M3bexaHue cmelleHus Xa-

DaKTEPHCTHKM HHTH OTHOCHTEABHO QuabTpa. Ha mpakTuke mnpH
KBaAM(QHUUMPOBAHHOM II€pCOHaAe€ 3TO He BCTPETHT OOAbLIMX TPYA®
HOCTEH. |

Apyroit meroz pa6oTsl B Bo3ayxe 6bia 6oaee NpoCTbIM: HUTb NPOCTO
HaTsrHBarach A0 coberBennoro nepioaa nopsaaka 10 000—11000. Ilpu
TaKMX YCAOBHUSX He TpeboBaAOCb HUKAKOro (QHUADLTPA, U paboTa MOAY-
yarach BIIOAHE YZOBAE€TBOpuTeAbHas. Heyzo6c¢TBO Tako# cucTembl 3a-
KAIOYaeTCaA TOABKO B TOM, UTO NpPU MaAOH KpPATHOCTY YBEAHUYCHUA
ONTHUKM TOAYHYAETCs CPaBHUTEAbHO BbICOKasf NMAOTHOCTb Ha HUTH, U IIPH
pe3KHX Mepexojax OT naysbl K 'POMKOMY 3BYKY H o6paTHO Ha (POHO-
rpaMMe 3aMeuaeTcs BblZeAeHHe COOCTBEHHbIX KOAeOaHUH HUTH, TMOYTH
He CABILMMbBIX YXOM, JAIOUIUX HEKOTOpbIi, oueHb cAabbiii cBOeoOpas-
HblH OTTEHOK 3BYKY.

B Aa6opaTOpHBIX YCAOBHsAX M B YCAOBHAX OSKCIAOATauuu ObIAM HCTBI-
TaHbl METOZbl JEMN(UPOBaHUA NPU MNOMOIUM KameAbKH TaBOTa HAH
MacAa, nomelieHHpix Ha Hutu. Mcenbitanmsa mokasaau, uto paboraThb IO
9TOMy €noco6y BO3MOXKHO, HO OH HEe JZaeT OOAbLIOro MOCTOAHCTBA MPO-
necca U TpebyeT upe3BbIYaiiHO BHUMATEADHOrO OTHOUIEHUA K AeMI(H-
pyoweii cpeae. 3ameuaeTcsi Zaxe 3HAUUTEAbHOE H3MEHEHHC XapakTe-
NUCTHYECKOH KPHBOH OT HE3HAYHUTEABHOrO M3MEHEeHusa COoCTaBa, TeMIIe-
paTypbl HUTH, OT CMAYyUBaHUA AeMNQUPYHOIIEH KHUAKOCTbIO HUTH M T. 4.
Ha puc. 8 nokaszanbl u3MEHEHHs1 XapaKTEPUCTHUKM HUTH NPU pasAn4-
HbIX AeMI(QUPYIOIIUX KaleAbKax, INOMEILUECHHDbIX Y OCHOBaHHA 3aKPEIACS
nus HuTH. KpuBasg A cHATa npu JAeMn@upoBaHUM KaleAbKOH TaBOTa,
kpuBas B —npu geMn@upoBaHMU KalleAbKOH NAOTHOTO MacAa.
[IpakTuxka npumenenns meTosa JeMnQpUpPOBAHUY KalleAbKOH Ha AEHUHI'PaA-
ckoii kunodabpuxke Coro3kuHO nMOKasara, 9TO HEBO3MOZKHOCTb MOAHOrO
cpe3a pPEe30HAHCHOrO NuWKa ZaeT TOAbKO cBOeoOpasHylO OKpacky 3alucu
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HOCTH TOKa, KOTOpble ObIAM JONyLIeHbI NPH 3amUCH, BbIPAXKAAUCH

B HEKOTOpBIX coraacHbix 6yKpax PeYH, 4YTO Hu 2
3 TabAl ; “ROADKO He mnopTuT WY LuPpOH B HECKOABKO COT amieb Ha 1 aeacd.
H XOpOIIEero KayecTsa. P g REeP P

HKaHCKF 4" W3 paccmoTpeHns xapaKTepHCTHYECKUX KPHBBIX BHJAHO, YTO STO HE
)ECAOBHH" E;I; BP;iP;?{OP;B ieeil:::;‘a_mmeﬁalma HATH, AASL TPaBUAbHOH nepegayu oxasrl:mae'r ngaxoro BII:-)Ia‘IEHHH. [InotHOCTD TOKAa mMpu 6GoAbmIMX aMOAH-
| ¢ TyAax Aaxe npu 10-kpaTHoii onTuke He BbI3bIBaeT GOABIIOrO H3MEHE-

. BRA A0 i | : HAUA B aMIOAMTYAHOH W YaCTOTHOH XapakTepucTuKe 6GAarojapsi npyxHH-

10 SHA NOCTOAHCTBA aMmAM- = 6 = = HOMY 3akpenAenuio HuTHU. [lpumenennme npymunbr npakruuecku copep-
£ TA08 SR PRSHEX JaCTOY, v : Sl IUEHHO KOMIEHCHUPYeT YJAAMHEHHE B aMNAUTYAHOH XapaKTEpPUCTHUKE

CoEL NNOHR, ROTOPHE M b = ' I T M OKa3bIBa€T BAHUSHHE HA YACTOTHYIO X3 PAKTEPHCTHKY B JOASAX NPOLEHTA.

SeE T onE MCTOTHON. Xis [ | ' JanbHeilimee ycosepmencTBoBanue MOJAYASITOpa €CTEeCTBEHHO ObInO

PakTepuctukoid. Teope- R W —t=11
THYECKH U MpaKTHYECKH

|
v
® _
(c apyrumu MOAYAATOpa- & | 1
Q@
Q

HallpaBA€HO B CTOPOHY YAY4YIIE€HUS BbIIIEONUCAHHOH ONTUYECKOH CH-
crembl. Besikoe noBbleHME yBEAMYEHHA ONTHKM YAy4mIAET KaueCTBO
paboTbl CBETOBOIO MOJAYASTOpa, AaBas yMeHbIIEHHE pacxoJa HEpPruu

/ L

MH) JOKa3aHa HEO6X0 sy -
MOCTb COOAIOA€HMS mpo-
NOPHHOHAABHOCTH OTKAO=
HEHHS TIIpH U3MEHEeHUH " 0 @ 200 «0 000 200 «w0EX0 o0 I
AMIAUTYAbl  KoAebaHusg, 4 .

n
O - N U b GUOJOEO S

Puc. 8 :
TaK Ha3biBaeMass aMIIAU- (L
- _
Puec. § T i TyAHasa XxapakTepucrtuka. Us ypaBHe-
i , | |/ HUA (3)r CIIpDaBEAAHBOIo AAs INOCTOSIH -
B kit ansr it - o HOrO TOKa, BHAHO, YTO aMIIAUTY A4
IIPAMO IIPONOPUHOHAABHA TOKy. Ha

4_ puc. 9 mnpeacraBrena Tta xe 3aBHUCH-
¥ & MOCTb IIPH NUTaAHUU MOJAYAATOpa mne-
; sl T ; B i PEMEHHBIM TOKOM f=5 000 repu; saecs

o FT N0 abcuucce OTAOXKEHP BEAHWYUHBI TO-

Bas a, 1 075! -1 | | j

257

, ': J".r ;;ﬁ'{f{

"y

A
s 2 5

| ’
1"—*:I=—1- -

% ,[ ' '«JH | | Ka B MUAAuaMIepax (ma) u no opAu=
025} AT ] T HaTe—OTKAOHEHHUS. ¢
L5 LA e Rmis 1} Pacuer mokasmeBaer, wyro U3MEHEHHE -
T 5 i IIPONMOPUHOHAABHOCTHU dMIIAUTY4 BO3- e Puc. 11
FT1E T ___ MOXHO TOABKO NpPH GOABIIHX IIAOT-
30 G0 - 230 - 330 i (ROCTAK. . TORR, 7. eiifipn GONSEENE B o rravEOS — YMEHbIIEHHE B NNIAOTHOCTH TOKAa HUTH; NMOCAEeZHEee 0COOEHHO
' | A aMRANTyJax, 3a cyer YAAMHEHUAaA HUTH BAZKHO NPHU NMEPEMOAYAAUUAX, KOrga BO3MOXKHbI OO6pbIBbI HUTH. |loBbI-
ERE. O OT Harpe€BaHUS U OT caMoro mporuba. - LII€HHWEe YBEAHUYECHUS OINTUYECKOH CUCTEeMbl MBICAUMO BBINIOAHUTH B ABYX
‘Ha puc. 10 npescraprenst HACTOTHbIE  §  HanpaBAGHUAX: IIEPBOE, KOCBEHHOE MOBbIIIEHHE YBEAUYEHUS — METOZOM
0,5 v, 20 ol w2 — | A00aBA€HHsI BTOPO# MaTepUaAbHOH HHUTH HENOCPEeACTBEHHO MAMU OITH-
: BO3J4yX€ M B Ba3eAHHO- | ( | ~ YeCKM H BTOpOE€ — NOBbIIIEHUE YyBeAHYeHUss o06°‘ekTuBoB. Mpr nomawn
BOM MacAe, IOAyYEHHbIEe e oS v 3. o P e s g £ 8 B 8 . obouMH yKa3aHHbBIMH NYTSAMH, OTKAOHHUB YCTPOHCTBO BTOpPOH MaTepu-
ANl HAIUX MOAYAATOPOB, — e o 3 Ty M AAPHOH HHTH, TaK KaK 3TO NPeJCTaBASET TO HEyA06CTBO, YTO NpU
0 CAQHHDIX B DKCHIAOATALUIO 2 e N SRS % B } 10-xpaTHOM yBeiuuenuu Heo6xX0AMMO 3a30p MeXAy HUTSIMH yCTaHaB-

Ha KHHO(pabpuKw. o AT f AuBaTh 4pessbiyaiino Touno B 0,1 — 0,12 mm. Ycrpolicteo muTH BHO-
Puc. 6  Paccmorpenue ocrorubix 0 = o =nd . R cur boabuive 3aTpyAHEHHST B KOHCTPYKTHUBHOE O(]OPMAEHUE CHUCTEMBI

A4PAKTEPUCTHK CBeTOBO- @ | — f < B | v He zaer moamoro BBIMTpbIlIa B pacxoJe TOKa, JaeT KOPOTKOE 3aMbi-
HUS B 'O MOJAyAsiTOpa mnokaspl- % - 0 g r : | xanue npu mepeMoAyAsuuuM M TpeGyeT TOYHOH NPUrOHKH MOPOXKOB, |
B 700(,  “OaET ©€ro  cosepmenmo & e |, Ha xoTopbie HAaTAHyTa HHTb, AAS TOUHOR (POKycCupoBKH obeux HuTeh
ubie | nOSTATOUHBIS JAs 3BYKO- | | e iy 8 na naeske. ABTOpPOM 6bIA BBIGpPaH MyTb NOAYYeHHs BTOPOTo u306pa-
€Ausyyr  BOTO KHHO IOAOXHTEAD- v - : ' £0 8| XEeHMT HUTH ONTHUYECKUM nytem. Cxema BbImoAHeHHs ®TOH cucTeMbl
Boaee HDbI€ KauecTsa, ocobeHHO T maqneom o u3obpaxena Ha puc. 11, rae L — ramna kuHonepeasuxkun O3 30 sm, |
gacror €CAM 00paTuTh BHHMa- Pye 10 . s * K ——KOHJEHCOpHas AuH3a, M, —imeApr koHZeHCODA, B, — ocsemaro-
Zaer 3 HHE Ha TO, uyTO mMAQT- e N *
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iy Muxkpoo6extus, H — uutb ocuuarorpada, B, — usobpaxaromuii
MUKPOO6 exTuB, M, — auapparmupyiomue mern usobpaxamomwero o06'-
eKTHBa, F’—rnoBoporHas npusma, P,—koMneHcaunonnas npusma, [ —
UUAMHAPUYECKasA Auu3a, [ — @uabm. Cxema puc. 11 oTAuvaercs ot
OObIuHOM, u306pamenHod Ha puC. 2, TeM, YTO BMECTO OZHOH IIEAH |
M, umelorcs zBe m B cucremy go6asaenni npusmbnt P, u P, Ilyuxu |

- Ayueil, npoxozsmue uepes mpusmol P; u P,, AaioT Ha QuAbMe COOTBeET- |

CTBEHHO ABa M300paXeHUS IUEAU |
M, w nutn, npuuem npusma P, |
AaeT wu306paxkeHue INepeBepHY-
roeg, [Ipusma P, uso6pamenne ne
IOBOPAaYUBAET, HO  CAYEKHUT JAA
| TOrO, 4YTOObI MAOCKOCTH JBYX |
Pae. 12 MOAY4YEHHbIX H306paxehu#t HutTH

coBnagaau. [lpusma P, zaer anm- ¢
Hee NepeBepHyTOe udobpaxeHue, KOTOPOE AOKUTCA PAAOM C OGBIUHBIM. |
['pannna mexJy npsMbIM ¥ NepeBEPHYTHIM M306pakeHHMEM HA3BIBAETCS |
AMHMEH pasjera; M OHa YCTAaHAaBAHUBAETCA TOPU3OHTAAbHBIMM INEpeMe- |

menusmMu Auadparmor M.
Ha puc. 11 B Tpernem ps-
AY HarAsigHO NMpeJACTaBAEHbI |
[POLECCH, KOTOPhie mpouc- : |
XOAAT B ONTHUYECKOH CHCTe- s A
me. Iloa uudporo [/ mer  Hjjjili” il _
BuguM 1meab M, B Buzge ‘ | 4
noroBuHKM meAu M, B cxe- - '

me Ha puc. 2. B cepeaune

MOJAYAATOpPa B NOAe MarHura usobpamenue werun M, u HUTHP coBme-
IIAIOTCS, MPUYEM HUTb 3aKpbiBaeT IOAOBUHyuU3O6paxenus wmeru M,.
[Tos pudporo V mnpegcrasren Bua auadrpamsr M,;. CooreercTBenHO
NPOTHB KaxAoH 1leAn HaxogaTca mnraacTuHKu P; u P, npuuyem naa-|
cTuHka F; mnpeacraBaser Ttpaneuuto. Ha puc. 12 mnpescrasren xozx!
Ayyed B STOH NMpPH3Me M NMOKa3aHO, KaKuM ob6pa3om usobpaxeHue nio-
ckoctu IV mosopauusaercs erwn. CoBepmeHHO MOHATHO, YTO IPOUCXO-
aur Ha Quabme. CoBmewaoTca JBa u306paxeHus: 0AHO, MEpEBEPHY-
Toe, — OoT upusmbl P; u ogHo, npsmoe, — or npusmn P,. Ha ¢ur. VI
puc. 11 BuAzHO nOZAMHHOE U nNEeperepHyTOoe u306paxeHus Hutu. Ha |
puc. 13 npeacraBAeHa guarpamMma 3alucH HEKOTOPOrO CHHYCOHAAAbHOI'O
KoAeOaHusA, MOAYYEHHOrO NMPH IOMOIUM ONHCAHHOTO "BbIIE YJBOUTEAS.
M3 auarpammbl BUAHO, 4TO 3anmuch KoAeGaHHs NOAAMHHOH HHUTDBIO M €€
MepeBepHYTHIM H306paxkedneM uMeeT HeKoTophii czsur. Ha xamayio,
TOAOBHHKY 3BYKOBOH JOPOXKH CBET MajaeT TOABKO OT OAHOH M3 meAeii.
[Ipamoe usobpaxenne HuUTH 06pasyeTcs AydYaMH, HAYIUUMH H3 IIEAU/
Ha KOMITEHCAJHOHHO# IAaCTHHKe, 3epKaAbHOE H300pakeHMe MMOAyYaeTCs
OT Ay4eil, MpPoOXoAsAIIMX uYepe3 IUeAb Ha 060poTHOH nmpusme. Tak kKak
9TU ILIEAHM HaXOAATCA OAHA Haj Apyroif, ux msobpaxeHus Ha QuUAbME
OKa3hiBalOTCs CMELIEHHbIMM JPYr OTHOCUTEAbHO Apyra. Beauuuna cme-
IIEHUA paBHA MUpuHE u3o6pamenusa mwead, T. e. = 0,02 um. <.
Hsmenenuem Qopmbl NPH3M MOXHO INOAYYHTb IUEAH, PACIOAONKEHHBIE
psjzoMm Ha ozHoli BbicoTe. OgHako 9TO BeaeT K HeyZ06HOH M CAOKHOM
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KOHCTPYKLUHHK BTUX NPU3M. /\erue KOMIEHCHPOBATb OTHOCHTEABHOE CME-
wenue u3obpaxenuil weaei i He60ABIIUM yCAOKHEHHEM UUAHUHAPUYECKOH
AMH3DI. -

[IpeacraBum cebe, urto mexay UUAMHZPUYECKOH AMH30H W (UABMOM
Ha NyTH My4YKa Ay4YeH, MAyLWIUX, CKakeM, K 36pKaAbHOMY H306paxeHuIo,
IOCTaBA€Ha nNpHU3Ma C MNPEAOMAAIIIHM pebpoM, TapaAAEAbHbIM OCH
UMAWHADHUIECKOH AMH3bl. JTa NpH3Ma CMECTHT 3epKaAbHOe H306pa-
ACHHE K CBOEMy OCHOBaHMIO. BeauuuHa cmemenua npomopuuoHaAbHA
(8 Tomkgx npusmax) MPEAOMASAIOIUEMY YIAY ¥ MOXET OBbITh TaK MO-
Aobpana, yTo oba u3ob6paxeHus weAw 6yayT AexaTpb mo ozHOM npamoii
HUTH. : .

OueBugHo TOT Xe aexrT OyAeT moAyueH, ecau obpaleHHas K pUAbME
IAOCKasi MOBEPXHOCTb IIMAMHAPHYECKOH AMH3BI byaeT cocToaTh U3 ABYX
4acTeH, COCTaBAAIOIINX MeXAY cob0i He60AbImOH, HaJAexamum ob6pasom
noobpaHHblii yroa. Takas cAoxHas UUAMHADHYECKAS AMH3a MOKET GbITh
U3rOTOBAE€HA pa3sAUYHBIMHU criocobamu. -
VinTepecHo npoaHaAusSMpOBaTh BAUSHHE BEAHUYMHBI CABUra Ha UCKaXEHUS,
BHOCHMBIC 3TUM CABUIOM, XOTs Obl B CAy4yae CAOXEHHs YUCTDBIX FapMOHHU-
4eCKUX Koaebauuii (coBepumeHHO sICHO, YTO BEAMuuHa pPe3yAbTHPYIOLIEH

AMIIAHTYAbl DM BOCNPOU3BEACHUHM paBHA CYMME aMIIAUTYJ KaxJOH u3
CAaraeMbix CHHYCOUJ): ‘

= _l_yz-

OG6osnauas amnautysy nepeoro’ kore6amus uepes a,,

aMIIAUTYJY BTO-
poro kKoaebaHus upes a@,, Mbl MOXKEM HAMUCATH: :

& S
_l_ag Sin (27': & f’

T T

y'= al Bin 27:

[Iyrem npocrbix npeo6pasosamuii Aerko NPUTTH K PELIEHUIO:

t
y=2A .sin(2x b),
| T p.
rae \
ot et @, sing -
' a;+a,cose
B mamem cayuae Bcerza a, = a,, — Toria
tgb=—""— u A=a V 2(1+cos9). 8
1--coso |

M3 aTux Bblpaxenuii Bugno,
AebaHue TOro xe

AOH u (asoii U,

UTO pe3yAbTHpyOLIEe KOAeOaHUE ecThb KO-
CaMoro nepuoja T, OTAMYAIOLIEECH TOABKO aMIIAHTY-
Bce BeAnuuHbl Aerko BbluMCAMTD M3 ZaHHBIX BbIpa-

YFOA CABHra MexJy pesyAbTUpPYyIOIeH Kpusoii M OZHOH M3 CAaraeMpiX
cunycous. Takum obpasem u3 Beipaxenus (8) mbr Aerko ONpeAeArM

S4KOH M3MEHeHua aMnmAuTys Gaarogaps czsury A mexay mumu. B aTomw
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20 X 0,70, U3roTOBAEHHbIE BOOMII. Ha

pabOTBl BbIABUAOCD, YTO HaHAYy4- |
U eCAHu '-

BbIpaXE€HUM BeAWYUHY A Heo6X0AMMO BbIpasuTh B AMHEHHBIX pa3mepax.

: | , ¢
IJTO OYEHb AErKo OmnpejeAsieTCss U3 COOTHOLIEHHUS R WMMEpCHOHHDbIE 00 €KTHBDI

OCHOBaHUM O6OABIIOH NPaKTHUYECKOH

=
e | T e e T I i ey e " g, W ==
= % =
B - = S — = - — = -
% i - =
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e f A -- SR SRS mefi zemndupyoomeii cpejoil ABASETCA Ba3EAMHOBOE MACAO,
% 5 el o © ‘ | KOHCTPYKIUA MOJAYAATOpPA TO3BOAACT u36aBUTbCA OT MpOCaYyuBaHHUA,
o 1T TO MacAO OJAHOBPEMEHHOQ SABAACTCA |
rae f—wuacTtoTa 3amHMCbhIBaeMbIX KO- s 5 2 v TN B BEAMKOAEMHbIM  TNPEAOXPAHUTEAEM
AebaHuH, U -— CKOPOCTb JBUXKCHUS = 8 1 : OT MeperopaHusi HUTH NpHU NEPEMO~
NIAEHKM B AUHEHHbIX pa3mepax ¥ = Hil : | ayxauun. Ha puc. 18 npeacraBaeHa
A — cazBUr MexJay CHUHYCOUAAMU B et e < 24 111 obumasi cxema TakKoro o0G6'eKTuBa. o
AMHEHHBbIX pa3Mepax. B mHammx yc- 00 1000 10000 Anamerp o06°‘eKTHUBA 11 mm, aruHa ' |
AOBUAX Y=0KOAO0 450 mm B cekyHZy BVSHVE YOBOUT Ppida: gl 18 mm. |
u A—0,02 mnm. sl (O6‘ekTHB, KaK BHJHO M3 pa3MepOB, . i
B Hamem cAayyae Ipu IepBbIX 3K- Puc: 14 CleLUaAbHO paccuuTaH JAA CBe- =
3eMIAsIpax BEAHWYUHA PaBHAAACD 3 | TOBOr'0O MOJyAsiTOpa aBTOpa. 06‘“‘" =
0,02 mm. CoorBercTBeHHO 3TOMy Ha puc. 14 TMPEACTABAEHA KpuUBasd THB UCIIPABAEH B OTHOLIEHUM CPHepu- = N L.
yMEHbIIEHHS aMIAMTYAbl JAS CHEKTpa 4acToT OT 0 20 10000, B ma- gecko#f M xXpomaTudyeckod abeppa- \ \ ? i
| CTOsIlEe BpPEMs U3- MU U YAOBAETBOPAECT OTHOIIEHUIO N7 7 ; I
2 s rOTOBASIIOTCS ONTH= cunycos. Ha puc. 19 no ocu abe- e\ \N A
1 YECKHUe CUCTEMDI, IIMCC OTAOXEHDbl pacCTOAHNA TOIICI: A7 2 |
% * Jaliuue BEAUYUHY mepeceyennss Aydyed C ONTHYECKOH - it 8 NES
= - A—0,01 mm: B .OChIO OT TOYKH, B KOTOPOH MOAY- “wh. ::
A1 4- b L 9TOM CAydYae Kpu- quAOCh 6bI n306paxeHue npu OTCyT- \/ K S
W BHP S Basi MHTEep(PepeHLUH crBun abeppauuii; Mo OCH OpPAHUHAT W\ 77 | %
s | b 6yaer umern BUA, OTAOXKEHBI N - sin u (¥ — yroa naza- T,
P st 0 KaK TIOKa3aHO Ha omero B 06‘@KTHB Ayda C ONTHYE- S 3
AR 1N puc. 1J5. CKOH OChIO, a n— JOKa3aTeAb Ay
R AMBEL BRSNE Onbit nokasaa, 4To TIPEAOMAEHHUSI Ba3€AHHOBOrO MacCAaa, 9185 — -l
- ERITE S uMeeT 6OAbIIOE 3HA~ pasubii 1,48). Kpussie C, D, F coot- |
2 | - L] YeHue B3aUMMHOE BETCTBYIOT KpacHOM, 3EA€HOH M CH* g
0 0 00 200 200 1000 2000 4000 6000 10000 pacnoaoxeHue HUTH weii yacTu crnexrpa. Kpusbie mnoxa- |

M ee uszobpaxeHus.
Pue. 15 | Moxuo o6e HUTH
[IOMECTUTh JAByMA

cnocobamu, Kak 3TO ykKasamo Ha puc. 16 m 17. B ognom cayuae
(puc. 16) HuUTM HaAXOZATCS HA NAEHKE HECOBMELIEHHBIMH U paboraioT
COBEPIIEHHO pa3JeAbHO. B apyrom
cayuae (puc. 17) MoxXHO HUTD M
nsobpaxeHue COBMECTUTb, U TOrJa
OyayT BuUCeTb KaK Obl Kpasg OJZHOH
yroawmawoweics suru. Ha pue. 17
CXeMaTUYECKH NpeACTABAEHO B IIPO-
CTPAHCTBE pAaCIOAOXEHHE TOJAMH=
HOro wusobpaxeHuss HUTU A u ee

.Y %
', . By
o
ey oy
— — _— — | — — S — - -
e T P—

nepeBepHyToe usobpaxenue B. ¥ TR
Pa6oTa c yaBouTereM onpaBAblBaeT
ce6 MOAHOCTBIO, HO TEM HE MeHee Puc. 16 Puc. 17

KEAATEAbHO ObIAO 6bI, Kak yKasa-

HO paHbllle, HEMOCPeACTBEHHO elle MOBBICHTb yBeAHUeHHE 06 CKTHBOB.

Jrs sroro Hamu coBmecto ¢ 'OW 6piam paccuuTanbl cneuuarbHbIE

B — ——— e s s, e —
s 2 e

18

3pIBAIOT O4YEHb XOpollee HCIpaBAe-

uue abeppauuii. Kpusas na puc. 20 moxaspiBaeT PacCTOAHHE TOHUCK
MOBEPXHOCTH AeHCTBUTEABHOH BOAHBI "OT CQepbl. OTcTynAeHuss —.

menpme 0,1, caezoBaTerbHO u30o6paxenue OyAeT OTAMYHOrO Kas

gecTBa.

Kpusas na puc. 21 mokaspiBaer, B Kakoi mepe 06‘€eKTUB YZAOBAETBO-
psaer ycaosuto cunycoB A66e. Ilpu nocrpoenun KPUBOH MPHUHATO BO

BHUMAHNE MOAOKEHHE BBIXOJHOTO 3pauka o6‘eKTHBa M BEAHYHMHA CEpHU-

geckoft abeppaumn. Omubka OTHOmEHWs CHHYCOB HE TIPEBOCXOAUT
0,5°/,, 4TO AOAZKHO CUMTATHCH OYEHb ‘XOPOWIMM IOKa3aTEACM. Tounoe

uccAaezoBanue 0o6‘€KTHBa ITOKa3blBaeT Xopoluiee KaueCTBO n3006pameHus
Ha none 12 mm; o6‘ekrusHoe moae 12:20=0,6 mm. |
CAeayiouUM yCOBEpPUIEHCTBOBAHUEM SBASETCH KOMOMHHPOBaHNHE MMMED-
CHOHHOTO MAM Heummepcuonnoro o6‘exrusa 20 X'u cucTeMbl BblIEONH-
cannoro yzasouters. Cxema 3TOro KOMOGMHMPOBaHMs NPEACTaBACHA Ha
puc. 22, rae BCe OCHOBHbE DAEMEHTbI 0003HauUEHbI TEMU ke SHAKAMH,
gro u Ha puc. 11. 3zecp weap M, nomewaercs He MEXAY 06‘eKTUBOM
¥ TMOBOPOTHbIMM NPU3MaMH YABOHMTEAd, a 32 NPU3MaMH. ‘9TOo JaeT '3Ha-
JUTEAbHOE YIPOUEHHe B USrOTOEAeHHH IIeAn M, Tak Kak OHa MOKET
6bITh BBIIOAHEHA He B BUAE ABYX, a B BHAE OZHOH ILEAH.




-

[Ipusma P, — noBoporHas, pasmMepbl OCHOBaHWSA — ZAuMHA — 25,3, BpI-
cota—6 Mmm, ToAwmuHa—2 MM, yrabi—45; npusma P, pasmepom
32 X 6 X 2 xomneHcupyeT fipo6er Ayuya B CTEKAE U B BO3ZYXE.

Takum obpasom onTuuecKue CHCTEMbI JAAsi MaCASHBIX M BO3AYUIHbIX

n sinu
D F C '
-
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Puec. 19

BOB 10

00°€eKTMBOB NPHHUUIIMAABHO HMYEM JpYI

OT JApyra He OTAHMYAIOTCH, TOAbBKO W3-
MEHAIOTCA pa3Mepbl MeXJy OTJAEAbHbIMH
JaCTAMHU.

baarogapsi xe npuMeHeHu0 60AbIIUX
YBEAUYEHUH NPEACTABASIETCSA BO3MOKHbIM
YMEHbIIUTh IIAOTHOCTh TOKAa Ha HUTH C
250 ma a0 60—70 ma, uTo nmosBoArszieT 6e3
BCSAKUX 3aTpyJHeHud m 6e3 pucka mepe-
XKOra HUTH NMOZHATH cOOCTBEHHBIH nMepuos
uuTH gaxe Bbime 10—11 Teic. nepuosos.
Kpome Toro mnoebimesnue yBeauueHus
Aa€T BO3MOXHOCTb NpPHUMEHATh B 4 pasa
boaree y3KyIO AEHTy, a IIOCAE€JHee B
CBOIO OYepeAb IMO3BOASIET CHU3BHUTh Ha-
TsKEeHUe MNPyXKUHbBI I/ U CAeZOBaTEABHO
no ¢gopmyare (4) eme 6oree CHUBUTH
abCOAIOTHOE 3HauyeHHE TOKAa B HUTH
(HO He NMAOTHOCTH ero).

Ao u3roToBA€HHS cneuuaAbHBIX 06‘eKTH-

puc. 18 mnpuxogurocb 6paTb BO3AylIHble O6‘€KTUBBI U

noMemaTb MX B Macao. llpakTHuecku 9T cucrembl paboTaru o

CTaTOYHO XOPOIIO, HO B
9TOM CAyYae CAOH Ba3eAH -
HOBOI'O Macaa, HaXOAsSIIHUi-
CAd MeXJAy HUTbIO U O6°‘ek-
TUBOM, BBOJHT HEKOTOPYIO
XPOMaTUYECKYI0 4 AOBOAb-
HO DOABIIYIO ChHepUuYEecKyIo
~abeppauuu.

XpomMaTuueckas abeppauus
BbIpaxaeTcsi B TOM, 4YTO
u3o0bpaxkeHne HUTH B CHUHUX
Ay4ax OKa3bIBaeTcCs CMe-
I[EHHbIM OTHOCUTEABHO M30-
OpaxkeHHs B KPaCHbIX Ay4Yax,
npubAusuTeAbHO Ha 3dmM.,
IpUYEM  KpacHOE N30-
OpaxeHue oka3biBaeTCsa 6AH -
Xe K 06°'eKTuBy, ueM CHUHEe.
JT0 HeGOAbLIOE CMelIeHHe
He wuMmeeT OoAbmIOro 3Ha-
YEeHHdA, TaK KaK 3anuch Be-
AEeTCA Ha NMO3UTHUBHOH INAEH-

n.Sinu.
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Ke, YYBCTBUTEAbHOH TOAbKO K cuHed uacTu cmnektpa. Cdepuueckasn
abeppanus, ,pasmbiBas“ usobpaxenue, JeraeT MeHee PE3KHM Kpai
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TeéHU HHUTU, YTO MOXKET HMMETh HEKOTOpOE 3HAUCHUE IIPH 3alMcu O4YCHD

mMaAeHbKUMHU amnautyzamu. Lllupunma cseroBoro wrpuxa npu 3TOM
HUCKOABKO HE U3MEHAEeTCs, TaKk KaK OHA ONpeeAseTCd TOAbKO UHAHHA-

puueckofl AMH30# M WHPUHOH WIeAM 3a 06°€KTHBOM.

Cpepuueckas abeppanus MoxeT ObITb OL€HEHa BEAMYMHOU Ae(POpMaLUH

CBETOBO# BOAHBI, BbIxOZAsuieli u3 ob6'eKkTHBa; YeM MeHbIIIE abeppanyus,
~TeMm 6AuZKE NMOBEPXHOCTb CBETOBOH BOAHBI K ChepHUYECKOH W TEM AYHIIE

MmoAy4aercss usobpaxeHue. 3

Orcrynaenue geficTBUTEeAbHOH BOAHBI OT CQEPUUECKOH, BDIPAZKCHHOC

8 AAMHE BOAHBI CBeTa, Ha3biBaeTCs BOAHOBo# a6eppauueif. Ona 6pira

My  M; /F,

d )

onpeaerena Azras 10-kpaTHOro o6 ‘ekTuBa, paGoraioero B B}\aseE)AHHOBONi
MacAe, BBIYMCAEHHEM M TMOAYYHMAACb pPaBHOH OKOAO 1,5 A I7ro g‘pu
6AU3UTEABHO BEAMYMHA BOAHOBOH aﬁe‘ppagun doTorpauuecKux O0'eK-
THBOB, YMOTPEOAAIOIIUXCA AAA KMHOC EMKH. OmnbiT nokasaa, 4TO Taxaaﬂ
abeppanus He CKasblBaeTCAd 3aMETHO Ha KadyecTBE 3allHCH szyx :
Jarpuefimeii 3agaueit B yAyUIIEHMH KadyeCcTBa MOAYAATOpa CBETa OBIAO
yAydlleHHe MarHWTHOH CHCTEMDI. BoAbmyo TpyaHOCTD npe.qCTaB.hm;g
np¥ MHKPOCKONHWYECKHX OO'eKTHBax PpalHOHAABHO CIIPOEKTUPOBa

NOAIOCHbIE HAKOHEYHHKHM, B KOTOPBIX JAOAXKHBI TNOMEIIATHCA PEryAu:
pyembie 06‘exrusnl Mukpockona. B 10-kpaTHoi onTuke pacCTOAHNE MEXAY
HapyxHOH AuH30# M HMTbIO OoKkoAO 1,1 mm, uTO ZaeT OHEHDL XOPOIIYIO

KOHCTPYKIMIO TOAIOCHbIX HaKOHEYHUKOB (puc. 23, ¢ur. I). Ara Bos-

aymsoro 20-kpaTHOro 06°€KTUBa C pACCTOTHHEM MEAKAY HaPymHoﬁ AUH30H
v mutbio B 0,7 MM MarsMTOnpoBOJ MOAyYaeT YpEe3BblYauHO cBoeobpas-
HyI0 (POpMY, TPEACTaBACHHYIO Ha pHC. 23 (¢ur. ) rae Buano, tITo) BECh
TOTOK NPOXOJAMT uYepe3 OYeHb Y3EHbKYIO MOAOCKY XeAe3a (cTarn). &
JAslyAyulLIeHus MarHUTHBIX TOAIOCOB ObiAa paccuuTaHa CenabHasl, oniy
caHHas Bbllle UMMepcHOHHas onTHKa (puc. 18), koTopas u npegycma'rpunaﬁ
Aa OAYYEHHE YBEAUYEHHOTO PacCTOAHUA MEXAY HUTDIO U Ie pBO# 131;5330

o06‘exTrBa. B Takux MMepCHOHHBIX 06 ‘€KTUBaX 9Ta BEAUYHHA paBHA 1J MM,
¥ MOSTOMY MAUHMTHAS LeNb 3HAYUTEABHO YAYHIIEHa MO CPaBHEHHIO €

nenbio Aag Bo3gymnoi 20-kpaTHOH ONTHKH (pnc._‘23, ¢ur. III).
i
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Jarbime B onmucaHMM KOHCTPYKTUBHOTO BbIMOAHEHUS MOAYASTOPOB 6YAYT
AaHbl BCE OCTaAbHble JaHHbl€ MarHMTHOH LIENM.
HlurepecHo oTMETHTDH, UTO NpUMEHEHUE aXpOMATHUYECKOH AMH3bI, yBe-

Puc. 23

OnpiT noka3aAn, UYTO JAAS
IIOAHOT'O XyJAOXECTBEHHOTO
apekTa He0OX0AUMO VHHU-
YTOXUTH TOT HENPUATHbIH
crneuu(@UuyUecKun (oH, KOTO-
pbili Habawogaercs npu Je-
MOHCTpauuu KapTuHbol. Kak
M3BECTHO, 3TO IPOUCXOAUT
brarozaps HaAUYHIO CBET-
AOH TIOAOBHHBI B 3alHUCH

\/TPaHCBEPCAAbHBIM METOZOM
M MaAbIX ITAOTHOCTEH IIpH -

3aNUCH TEPEMEHHOH MAOT-
HOCTBIO.

Puec. 24

 AMYMBaKIIEHd KOAUYECTBO CBe-

Ta B JBa pasa, ZaA0 BO3MOK-

 HOCTb emuie 60Able MNOBBICUTD

Las

BEAUYUHY YBEAUYECHHS.
9TOro HaMu ©Obirna ac6aBAe-
Ha K 00'€KTUBY pacceuBarolias
AMH3a, YBE€AHUYHBAKOIIAA B JBa
pasa pacCTOsTHWE MexAy LHU-
AUHAPUYECKOH AMH30H H LIeH-
Tpom HUTU. llpu Takux ycao-
BHAX KOAHUYECTBO CBETa OKa-~
3bIBAAOCh COBEPIIEHHO JOCTa-
TOYHbIM JAsl 3alUCH HA O3W=
TuBHOM nAenke. llpumenenue
20 - kpaTHO# oOnNTHUKH, yABOE-
HUA M JABOHHOTO PAaCCTOSAHUA
JaeT B obuied CAOXHOCTH
80-kpaTHOEe yBeAHueHUE.

JdTa BEeAMYHHa BIIOAHE MHC-
KAIOYaeT BCE Te TeXHUYECKHe
HENPUATHOCTH, C KOTOPDBIMH
NPUXOJAUAOCH BCe-TaKh CYHU-
tatbcsa B 10-kpaTuoi#i onTuke.
[Ipu Takom yBeanmuenum Beam-
YyWHa TOKa AASl pacKauyWBaHUA
HUTHU najaeT Huxe 25—30 ma,
4YTO B CBOIO oOuepeib OYEHb
obreryaeT yCHAUTEAbBHYIO CH-
creMy 4 gaet 6oabuiue yzob-
CTBa MAHUNIYAUPOBAHUA MUKPO-
(DOHOM. | |

[

l VVVVAA

JTy 3ajayy Mbl pellaAd OPUrMHaAbHbIM crnocobom u 06LIEU3BECTHHIM.
METOAOM BaTEMHEHHMsI CBeTAOH wuacTu (oHOrpammbl. [akum o6pasom
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ObIAM MOAy4Y€Hbl JBa MeTOJa: OAUH DAEKTPUUYECKUH Jpyroii—mMexaHu-
YeCKUi. |

[Ipynuun pa6oThl Mo mnepBOMy METOAY. 3aKAKUYAETCS B CAeAYIOLIEM
(puc. 24). Tok or ycuaureas mnomagaer Ha TpaHCPopmaTop A, UMEO-
mui ABe BTOPMYHHIX O6MOTKM; B OZHY 06MOTKy uepe3 koHzencatop C
MOZKAIOUEHa HUTb MoayasTopa /1. Cucrema paccuuTaHa Tak, 4TO OHa
cB060ZHO nponyckaeT 4acToThl, HauuHas ¢ 40—50 mepuoaoB u BbIlIE, AAS
yero Heob6xX0AuMO €eMKoCTb KouHzencaropa ( umerb mnopsigka OKOAO
1 000 mukpopapas (mxgp). Jrs sToli nean HaMmu TIPUMEHSIOTCS DAEKTPO-
AUTHYECKHUE KOHAEHCATOPbI C AAIOMUHHEBBIMU IAACTUHAMMU.

Bropas Bropuunas o6moTKa TpaHCpopmaTopa, MMerollas AETEKTHUPYIO-

1Iee YCTPOHCTBO Z M APOCCEAD D, BkAouena Toxe Ha 3aXKUMbl HUTH

moayAasaTopa H. [Jlas ycroiiuuBoro aedcTBuA CXeMbl NOAKAKOYAETCH
xougencatop C;. -

JeiicTBue cucTemMbl 3aKAIOYaeTCs B TOM, YTO YAEKTpHUUECKUe Koaeba-
HUSI, Tomajass Ha TpaHCpopmaTop A, 0AHOBPEMEHHO NpPOU3BOAAT Ha
HUTb ABa DAEKTPUYECKMX BO3ielcTBusa: ogHO uepes emkoctb C, apy-
roeé OT TOro XK€ TOKa, BbIIPAMAEHHOTO U HMEIOINEero B CBOEH LeMnu
OoueHb OOAbIIYI0O CaMOHHAYKIHIO B BHAE JPOCCEAs C xkeae30oM. Daaro-
AZapsl B3aUMOJEHCTBHUIO DTHX TOKOB Mbl NOAy4YaeM CAOXHOE JBUXEHUE
HUTU B IIOAE€ IIOCTOSHHbBIX MAarHHTOB. BbInIpsMAE€HHbIE U CrAaXKeHHbIE
TOKM JalOT HUTU AZ00ABOYHOE OAHOCTOPOHHEE CMEUIeHUE, NPONOPLUO-
HaAbHOE cpeHeapu(PMETHYECKOMY 3HAYEHHIO _TOKa.

Ilpu orcyrcTBHM TOKa B TpaHC()opMaTOpe HUTb HAXOJAUTCA Yy OZHOTO
u3 KpaeB (oHorpammbl (He mocepejuHe, KaK 9TO ObIAO paHbLUE).
C noayuenmem B TpaHc- | '
¢popmaTope A HEKOTOpO#H e g < ;
DAEKTPOABUXKYLIEH CHUABDI il f] IR Lis 1
HUTh 1104 JAEHCTBUEM TOKa LU
OT OAHOM OOMOTKH IIpHUXO-
AUT B KoAaebaTeAbHOE JABU-
XKEeHue, a ImnoJg JAeHCTBUEM
BbIIPAMAEHHOI'O TOKa BTO-
poii 06MOTKM OTOABMIaeTcs 3
OT Kpasi B 3aBHCHMOCTH OT aMAUTYZbl TNPUXOAAINUX KOAeOaHuUH.
H& puc. 25 npeacraBaeHa 3ByKOoBas AOpOXKa, MOAy4YarowWascsA INpH
Takoro poJa 3amnucu. K3 paccmoTpeHus aToH (poHOrpamMmbl BHUAHO, UTO
MpY MaAblX aMIAUTYAaX Bcs (OHOrpaMMa B No3uTHBe OyZeT TeMHas M
TOABKO y camMoro Kpas oHa 6yaeT umeTb mozyasauuio. Ilpu noanoi
aMIIAUTYZ€ TeMHass 4YacTb COOTBETCTBEHHO HCYE3HeT. lakas CUCTeMa
nmokasaiAa B paboTe rpomMajHble NPEUMYILECTBAa B CMbICAE DECLIYMHOCTH.
EaunctBenno, uto o6pamiaer Ha cebd BHUMaHHE, BTO MNOAyYEeHHUE
MOAYASLIMM NPHU MaAbIX aMIOAMTYJax Ha CaMOM Kpakl (POHOrpaMmbl.
[Tpu mnebpexuo#t sKcmAoaTauuu B TeaTpax, Koraa paboraloT C He-
IPaBUABHO OT(HOKYCHPOBAHHOH HAM CABUHYTOH IUEABIO OTHOCH-
TEAbHO (POHOTPaMMbl, MBICAMMBI HEKOTOpbIE MCKaXkeHUs INpH CAabbIX
3ByKax. i

B neAsx yAydmeHus onucaHHO# cxeMmMbl 6bIANO NMPUMEHEHO BbIIPAMAE-
HUEe He OJHOH IIOAYBOAHBI, a ABYX, AZAA 4Yero ObIA INPHUMEHEH MOCTHK

U3 KYNPOKCHAHBIX BbINPAMHTEAEH.
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Puc. 25
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[lpu 6amxalimem paccmoTpenuu Tako#f aHTMIIYMHOH (HOHOrpPaMMBbI
BUJAHO, YTO B MOMEHT MAaKCHUMaAbHbIX aMIAUTYJ Ha HUTb BO3ZEHCTBYET

ABOHHOH B CpaBHEHMH C OObIYHOH 3amuChbi0 TOK, 4Yero Boobire xeaa-
TeAbHO H30erath. AAg aToH

LIEAHM HamMu Obira IPUMEHE- 2 ' 24 s
Ha cAejylollas cxema, KO- J 00 U040 DD U

TOpasAd IIpA MaKCUMaAbHOM *”’W_MW

OTKAOHEHUH HUTH Tpebo-
BaAa BCEro TOAbBKO TOH Be=
AUYUHBL TOKa, KOTOpasA JAaerT
e OTKAOHEHHE Ha INOAOBH-
Hy Jaopoxku. K' saxumam
HUTH HNOJAKAIOYAETCSA Lelb
M3 CONPOTHUBAEeHHMs U Oara- Pue. 26

pPe€u, BKAIOUYEHHOH C TaKuM '

pacyeToM, 4YTO HUTb, yCTaHOBA€HHas 6e3 Toka Ha cepejHHE 3BY-
KOBOH JOpOXKM, TOKOM, paBHbiM [/;, caBuraercs K ozHomy Kpai. llpwu
MOCTYIIA€HUU Ha TpaHCHPOPMATOpP TOKa HHUThb OT IIEPEMEHHOH CcoOCTa-
BASAKOILEH IPUXOAUT B KoAaebaTeAbHOE ABHUXKEHHE U OTOABUrAETCH 10
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Puc. 27

AeficTBHeM 00paTHOro BBIIPAMAEHHOI'O TOKa, PpaBHOro /,, MbI MOAY-
yaeM MaKCHUMaAbHbl€ aMIIAUTYAbl IEepeMeHHOH cocTaBAaAwme#. B saTom
cayuae /; paBHO o6paTHOmMy 3HaueHUI0 [,, U B HUTH UUPKYAUDPYET
TOABKO TOK II€pEMEHHOH COCTaBAfOIIEeH MOAYASLIUM.

UpesBbluaiiHO MHTEpecHas 3anucCh MOAYYAETCHA NPU NPUMEHEHUU B DTOM
CXeMe YJABOUTeAsd. B aTOM cAyuae npuMHUMNIHAABHO HUYErO HE MEHSeTCH,
BCE OCTaeTCsa TaK, KaK ObIAO TOABKO-YTO OIIMCaHO, HO HeyAz06CTBO
HaAM4YHA 3aluCH C Kpass JAOPOXKKHM MPHU MAaAbIX aMIAUTyJaxX YHHYTO-
KaeTcs. 3anuch MOAYYaeTCS TaKoro BHJA3, KaK 3TO IPEACTABAEHO Ha
puc. 26. Ilo namemy muenuio, Takas cucrema npu 80-xpaTHOM YyBe-

AUYEHUH SBASAETCA B BbICUIEH CTENEeHU COBEPIIEHHOH M Jamoumen wmd-
KCUMaAbHYIO I'POMKOCTbH 3BYKa.
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Bropoii MeTOA aHTHIIYMOBOi 3amucCh 3aKAIOHAaeTCs B TOM (puc. 27):
qto K TpaHcpopMaTopy A, MHUTaOIEMy HATb MOAYAATOPA, MapPaAAEAb
HO MOAKAIOUAeTCA uepe3 CONpoTHBAeHHE K pamKa o6bmm:f_r_io
MAAEHbKOrO M3MepuTeAbHOro npu6opa Tuma Jenpe a‘ApconBanas. Ha
KOHLIE CTpeAKH Takoro npubopa mnomeleH manenbgnﬁ 3KpquuK:
Ha apyroii cTopoHe CTPEAOYKH MOMEIIEeHO CIEQHUAABHO HBI"OTOBJ\EH-
Hoe JeMnupyioliee yCTPOHCTBO, MPEeACTaBAAIOIICE TOHEHbKYI IIPO

BOAOUKY, H3OTHYTyIO Jyroi u TMOMEIUEHHYIO B CTEKAAHHDIM Ganorul:
YUK, HATIOAHEHHDBI# BA3KOH XKMAKOCTDbIO, HampuMep TAULEPHHOM, ,Z[;H
crtBue npubopa 3aKAIOYAETCH B CAEAYIOILEM. Tok, OTBETBAAIOLIN c}s;
OT OCHOBHOTO TpaHC(popMaTOpa, AEHCTByeT Ha PaMOUKy npubopa

u 6Aarozaps HaAMYUIO AEMI(QUPYIOLIEro yCTPOHCTBA OTKAOHACE ero
9KpaHYUK NPUOGAUBUTEABHO NMPONOPUHOHAADHO cpeaHeapuPMeTHIeCKOMY

3HAYEHUIO OTBETBAEHHOI'O TOKa. ;
Msmensisi compoTHBAEHHE R, MOKHO MOAYYHTH HEOOXOZUMYIO BEAUUHMHY

OTKAOHEHHS 3KpaH4YMKa. Drarozaps Haauuuio zeMIpuUpyomiero ycTpor=
cTBa MOAHOE OTKAOHEHHE SKpaHuYMKa BCAej 3a MOAHBIM BO3pacTaHHEM
aMIIAMTYAbl IIPOUCXOAUT 34 HEKOTOPbIH NMPOMEXYTOK BPEMEHU i, U T?
ke caMoe MPOMCXOZUT M NPU CMajaHUM AMIOAUTYA. Ecau Tenepp mo-
MeCTUTh H306paxeHue dKpaHUMKAa Ha (POHOrpaMme pAAOM C AOPOXKKOH
¢ TaKWM pacueToM, YTOOGbI OHO 3aKPbIBAAO OCBEIEHHYIO HACTb 3BYyKO-
BO# AOPOXKH,~TO TEM CaMbiM Mbl CMOKEM OCYIIECTBUTD BaTeMHeHH?
AODOXKH B MOMEHT Maysbl. B TOT MOMEHT, KOr4a HauHETCH HE%J&CT&

Hie TOKa MOAVAfALMH, BKPAHUYMUK IOCTENEHHO HAYHET OTXOAWTD. 9T01\f
cAy4ae Heo6x0auMO, 4TOOBI OTXOJ DKpaHYMKa COOTBETCTBOBAA B TOY

HOCTM TOMYy BpEMEHH, Korja Hauy{HAeTCs HapacTaHHue aMIIJ\HGTy,ZI,bI.
[lpu HaAMuuM AEMIOPUPYIOLWIEro yCTPOHCTBA 3TOT OTXOA 6yaeT OOBIYHO
2ama3AbiBaTh Ha HEKOTOPYIO BEAUYMHY BPEMEHHU, U ECAU 6b1 MbI CO-
BMECTHAM B OAHOM MecTe M3o0pameHuWe NUInylued HUTH ¥ DKpaHUHRA4,
TO TOAy4MAM Obl B3aUMHO MNepeceKalliuecs 3amucu, W BECH NpUH-
uun 6biA 661 HapymeH. JAAs mOAydYeHUs NPaBUADHOH 3alHCH AocTa-
TOYHO Ha HEKOTOPOM PACCTOsSIHMM OT MEeCTa 3amucu (POHOrpamMmmbl IO
ABUKEHUIO NIACHKM MOMECTHTb U306paxkeHUe SKpaHIUKA. ITO paccTos:-
HUe BbIGMpAeTCaA B COOTBETCTBHM C AaHHBIMU AEMIQUPYIOILETO yCTPOH-
ctBa. ViMes HeKOTOpYyI0O PeryAMpoOBKY AAs JeMnupyouero ycTpom-.
CTBA U AAS YCTAHOBKHM TOYHOI'O NOAOXKEHHUA usobpaxeHuss d9KpaHYUKa,
Mbl MOMXEM Bcerja IOAy4YdTb Ha (QUADME COBEPIICHHO IIPaBUADHYIO
doHorpammy ¢ orubaiomieii ee TEHbIO. Heo6xoaumo obpaTtuth BHHMA-
Hue Ha TO, YTO B DTOH CHUCTEME Mbl MOCAE 3amUCH BCerja TOAYHHM,
He HeraTUB 3BYKOBOH (QOHOrpaMMmbl, a IO3UTHUB. [loayuaeTcss ®TO
OTTOTO, UTO MAEHKAa NpexJAe BCero NpoxoAuUT mepej CBETOBBIM MOAY*
AATOpPOM, T'Je NpHU Nay3e 3acCBEYMBaeTCs OJHa CTOPOHA, NP AAABHCH-
meM ABMAKEHUM NMAEHKM OHa IMOMajaeT B NMOAe AydYeHd OT aHTHUIIYyMO-
BOTO YCTpOiicTBa, M 34€Cb B Mayse 3aCBEUMBAEeTCsA BTOpas MOAOBHHA
()OHOrpaMMbl, MoyemMy NPHU 3alNUCH MOAYHACTCAHA MO3UTHUBHBIH BHUJA QO-
HOrpaMMBbl. .

B cmbicAe pacxoja TOKa BbIIIEONMHMCAHHAs CuUCTeMa ype3BbIYaiHO
yz06Ha, Tak Kak pacxoj TOKa Ha INpPUBEACHHE B ABHKCHHUE CTpPEeAKH
npubopa npakTuuecku ouedp Maa, 0,1—0,8 or Toka Ha pacKatxy

HUTHU.




Tlpu nanpsmeHuM Ha AaMmme HaKaaa B O g nHa MO3UTUBHOH .MACHKE

OCTb (Dﬁ — 0,5 — 0,6 nph

KOHAEHCATOP KEPPA

i : | : TIOAyYaeTCsl AOCTaTOYHAasA CpeAHsAs TAOTH
Cxema ycrpoiictBa 3anmucu c saementrom Keppa, npunstas nHamu, ] - _

npejCTaBA€HA Ha pHc. 28, _ | 1= 0,7).
rae (Q— aammnouka 6 8 5 a; |
L, — xougencaropnas AuH3a, F=9 mwm;

Ha puc. 29 npeacra=
BAeH o0Owui BUj ycra-
HOBKM, a Ha puc. 30
BHJ CaMoOro KOHJZeHca-
Topa C BaHHOYKOH JAA |
purpobensora. Jas |
HIMPOKOH 9KCIAOATA"
Uy 9Ta CUCTEMa Ha-
_ MH He Ipejrnoaara-

. L | Aacb Ha OCHOBaHUW |
Puc. 28 B Pre. 30 - : o6uieu3BeCcTHbIX ee He- i
| | A0CTaTKOB, 3aKAl04aw=- |
L, — axpomaTuueckass AMH3a JZaeT u3o6pamenne AuH3bl L B 6ecko- k| IUXCSA B MaAOi CPaBHUTEAbBHO CBETOCUAE, NPUMEHEHUH HUTPOOEH30Aa,
HEYHOCTD; o

o MOAYYEHHH 3HAUHTEABHOrO YMCAA FAPMOHUYECKUX IPH HEZOCTATOHUHO Mpa=
ey Sy T HOMIPHOALTMORKNNG  TIpHSMbI [aana 15 x u; | BUABHOM peXUMe Ha KOHJZeHCaTope, HEOOXOZMMOCTHM BBICOKOIO Hamp#a- i
L; = o6‘exTuB 3purerbHo# TPy6n, F =150 MM, mepeBoAuT n3o06pa-

XeHWs, 3aMep3aHuM NpU HU3KUX TEeMIepaTypax, JOpOrox ONTHKE H IIp.
HKEHHWEe AMH3bI L, u3 GECKOHEYHOCTH B CBOIO (POKAABHYIO [IAO- * h .
CKOCTb; ' | -
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JIAMIIA TJIEIOLLETO PA3PSIZA

|
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Pa6ora ¢ aamnoii Taemomero paspsja NpeAcCTaBAsira AAsA HAc O4YeHb |

60ABIION MHTEpEC, TaK KaKk MOXKHO OGBIAO AymaTb, YTO BTOC AaeT Hau- |
6oAree MPOCTYIO ¥ KOMIAKTHYIO 3alMCbIBAIOLUYI0 CHCTEMY. [Ipu 6au-

scafillIMX ONbITaX BBISCHUAOCH, UTO OXHJanHs B 3TOM HAIIPAaBACHHH HEC |

]

Lg— poroo6extns Bucrap, F=25 mm, oTHOCHTeABHOE OTBEPCTHE

: 1,4; :
1:1,4; uso6pamaer B coBOKYmHOCTH ¢ 06‘ekTHBOM L. moAioca sAeMenTa
Ha (PUADM;

K — noawca sremenra Keppa (0,1 X5 X 16).

Ara Toro urobpr 0o6ecnevnTs MOAHOCTDIO annperypy o6‘ekTusa Bucrap,
HE yBEAuuHBasg 4YpE3MEPHO HaNpsKEHMA HA dAEMEHTe, NoAwcaMm (B

MAOCKOCTH uYepTexka) NpuiaH CcKOC. Paccrosuue MEXKAY IOAIOCAMMU \ Pac. 31
B cepeaune A, =0,1 mm.

@ — Ppurbm.
Hanpsaxenue, zaomee nepsbiii makcumym cBera (Umkers Spanung) —

Vim—paBro 1100—1200. ITocrosuuoe c
aanement V ,,— 730—750 s. i

coBceM onpaBjaAuch. [loayuutb jgocraTouHoe cBeueHUE Trasa, KOTO-
| poe morao 6m1 jgaTh HeO6XoAuWMbI€ NAOTHOCTH Ha OOBIYHOH NO3HUTHUB-
[IojaBaeMoe Ha HO# NAeHKe, He yAaAroch. Ho gas sanucu Ha HEraTUBHO# KHHONAEHKE

- NpPUMEHEHHE AaMObl TAEKOILEro paspsja AaAo0 Xopouue PpesyAbTarT bl

M
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HeHHe TAABHbIX 3apeKOMEHZOBaBIIMX ce0j CUCTEM CBETOBBIX MOAYAS-

bIIOH ITOBEPXHOCTHOMH |
P i HPKOCTH. | TOPOB AAsA 3BYKOBOT'O KHHO 1,
AOCTHraercss Nnpu HeboAbmINX OTBep- |

U3AYyYalro IIero o TBEpCTUAa, yTO

CTUAX, HEO0OX0AUMO MIOAYyUYEHHEe MMHUPOKO pacXOAsAlIErocs Jasn Toro 4TOOBI BO3MOXKHO 6bIAO IMPOMU3BECTH TaKOE Tgopeanecxoe
' a Ny4yka Aydem | TEepDUCTHK MOAVASATOPOB, HEOOXOZUMO NPpHU-
AASl PadHOHAABHOIO HCIIOAD30OBaHUsA ONTUYeCcKOH CHCTEMBI. _ CpaBHEHHE OCHOBHbIX Xapak P y

HATh CA€JAyIolIue OCHOBHDIC ITOAOXKEHUSA"

B cBasu ¢ srum mnpu- 1) 3amuch AOAZHA MPOM3BOZUTHCS Ha 06bIUHOH MO3UTUBHOH KHHOMAEHKE;

L IIAOCh MpexJje BCEro uc- 92) auana3oH NPONMYCKAaeMbIX YacTOT ONPEAEAsETCHA OT 50 zo 10000
m._(} CACZ0BaTh 3aBUCUMOCTH | S on: _ |
[ APKOCTH OT JaBAEHUS. | P :

» 3) usob6paxenne meru — 0,02 2,5 mam. 5 '
ZBAH CpaIl)E!HEHHH ocTaHoBUMCS Ha MoAyAsaTopax Western Electric, R.C. A.,

apropa (Ch.), xomaencaropa Keppa M AamIbl C TACIOILUM PaspHAOM,
[IpUUEM PACCMOTPUM TOABKO OCHOBHbIE M IPaKTHYECKH BAXKHDIE CBOMCTEA.
JIASl HATASIZHOTO NPEACTABAEHMs CBOHCTB STHX MOJYAATOPOB COCTaB-

28.)
aena Tabaupa (cm. Tabaupgy Ha CTp 4O,
B sTofi TabAmie NPUHATO TPU YCAOBHBIX 00O3HAUEHHA. ﬁl'Ipu MTOAHOM
Y AOBAETBOpeHUH HeOGXO0AMMBIX KauecTB — 3HaK - (nAxoc), ;npu HEYAOB-

KpuBa 5 AETBOPEHUU 3ak — (MMHYC) M TIp¥ YCAOBHMHM, KOrga JaHHOE CBOM-
PuUBaji APKOCTH B 3aBHCHMOCTH cTBO MAM TpebyeT cmeuu@UUecKux JOTMOAHUTEADHDIX yCTPONCTB, MAK

eHUH AaMIIBI A5 ; BO BCHKOM CAyuae IOAHOCTbI0 HE YAOBAETBODPAET HOCT&BABHI—I_IJ:NE
, ONBITOB OTaH- -~ aMH, CTAaBUTCSA 3HaK ==
BAAHCH NPpU JZaBAGHHH, JamOiyem HaUBBICIIVIO SPKOCTbD. Tpe6oBaHUAM 10 CPABHEHUIO C APYTUMU MOAYAATOPA T,

Axst onpezerenns  3amucu- (mAroc-munyc). PaccMoTpuM N0 NOPAAKY OCHOBHDIE CBOHCTRA MOAYASATOPOB.
MOCTH SPDKOCTH AaMIbI OT '

HanpaBA€HUs CBeTa cobupa-
AaCb YyCTaHOBKa, CXEMaTH-
YE€CKHM NOKasaHHas Ha puC.
32, 3aecy L, — goTorpagu-
YeCKui O06°€KTHB ¢ OTHOCH-

- | TEAbHBIM oTBepcTHeM 1:1,5

~.AaeT Hu300paxeHHe UCTOY-

' HUKa CBE€Ta Ha BXOJHOE OT-
Bepcrue ob‘exrusa L,. Ju-
apparma P B o6‘ekTupe L.
BbIpe3aeT U3 usobpaxeHus | -
HMCTOYHUKA AUIIb LEHTPaAb- G b

HYI0 4YacTb. KM3o6paxenne Bnxo

JArs sTolt ueau us ram-
1_ MOYKH OTKaYMBaACH ras,
Lows S M CBeTsALasCcsA MAOIALKA
poTorpajupoBaracr Ha
_ HETaTUBHYK) KHUHOIIAEH-

| Ky. Iloabsysce 06p1u-
HbI i / e
MU METOJaMHu (poTorpaduyeckoi POTOMETpUH, MOXKHO 6BIAO TaKuM

]. Cgemocuxra ; | |

AocTaTouyHO# CBETOCHAOH AAA NO3UTUBHON NAEHKHU 06A22a10T umo,a,ynﬁ-: l
ropst W, R, Ch; B aaemenTe Keppa BOO611E AASA Hp&BHJ\lf::HO}I{*Il :—)Kef'r_ll?n
3MIIMU CBETa HEXBATAeT, M T€ YXUILPEHHs, KOTOPbIC NPUMEHACT angfilm |
(Tobis) B Buge 40-mm mpusm Huxors, crnequaibHbIX Aamil, cnegughb-
Ho#i o6paboTku EuTpoGEH3OAA W Mp, C TPyAOM MOTYT .a_aTE HeobXxo
sumoe Koauuectso cBera. [losromy wmbr 32eCh CTaBUM . 6Aamnaic
C TACIOIUMM Pa3pAAOM INpH YAOBAETBOPEHHH OCTAAbHDIX TPE oBaHUik
HA TO3UTMBHYIO MAEHKY CBETa HeXBaTaeT — CTaBUM 3HAK —.

2. Yacmomnas xapaxkmepucmuxa
AHOr'o oTBepcTUs ob6‘ekTuBa L., 06pa- -
30B : e

aHHOe o6'extuBoM L,, mpunumaercs ma HEraTUBHYIO KHUHONAEHKY F.

Hismepenue pacnpeserenus TAOTHOCTH B NOAYYEHHOM TakuM o06pa3om

PoTorpauueckoM u306paxMEHUN IO3BOASET BbIYUCAUTb 3aBUCHUMOCTD
SIPKOCTH OT HanpaBAEHMUS. '

Cxema BomoAHeHMs onTmueckof CHUCTEMDBI,

ipuBeZena Ha puc. 33, rze Q — rammna
ABYAUH3OBbIA KOHAEHCODP, P—menn, L, —

v
Bce MOAYAATOPBI YZAOBAETBOPAKIOT Ipej ABAIEMOMY TpeboBaHuio, 32
OKAIOUGHMEM AAMIbl TACIOLIEro CBETa, B KOTOPOH HabaioZaeTcsi HEINo
CTOSIHCTBO €€ XapaKTEepHUCTHUKM U HAAWYHC rUCTEPEe3UCHON IEeTAH.

MPpUMEHAEMOH JAA 3amucw,

3. AmnaumyzHas xapaxkmepucmuxa
TA€wIero paspsaga, L, —

CThIO VAOBAETBOPAIOT 3aKOHY IIPOIOP-~
O —10-kpaTHbiii OKYASAD: ! HMOHAADHOCTH B TMpejeAax HEeOOX0ZUMOH aMIAUTYAD. e
Ha ueprexe | ODU COBEDPUHIEHHO clIeluHaAbHbIX YCAO-
Ka3aHbl BC x eppa 3TO cnpaBeAAUBO TOABKO IIP %
s © OCHOBHDIE pasMephl 'yCTpPOHCTBA B MHUAAHU- Kepp A i 6 el ¥ BEeAWUMHBI aMIAUTYJAbl, 1O=
e pax. -k BUAX HampsAXeHWs cMmeliaiomeid Oarap g
el STOMy CTaBMM 3HaK ==. 10 Xe caMOe MPUXOZUTCH CKa3aTb . O e
SAKAIOYEHHE O CBETOBEIX MOJYASITOPAX | ¢ TA€KIUUM paspALOM. ~.
| ; ; | OB 3RAUHTEABHO
- 1_ABTOp ¢ CBO®ii CTOPOHBI paccMaTPHB&OT CHCTEMY CBETOBBIX MOAYAATOP |
A | O CAOE
1 ﬁ) P}(I} TOro 4ToOblI BbIBECTH 3aKAIOYEHHEe O KayecTBaxX u l'IpeHMY]geCTB& mupe, YeM, IIipUMEHEeHHe B 3BYKOBOM KHHO, O yem O6yaeT CKasaHO HECKOABK
;E AR HHOTO MOJyAATOpa, Mbl MPOUSBEZEM 34eCh HEGOABIIOE cpaB- e o
I B o e S N N AR / e S B ,
2o

¥
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4. Heobxozumbvlit xo3ppuyueHm ycureHUsT ZAsl PACKAUKU MOZYAIMOPQ

4. [lpakTuuecku aTo ycaoBue GOAbLIEro 3HAYEHUS HE MMEET, TaK Kak
npubas;renue uau y6apAreHue oZHOH Aamnbl mHOTOro He pemaeT. [ losTomy
B€3J€¢ CTaBUM 3HaK —T- Heo6xoaumo ykasatb, uto cucrema W nosu-
AUMOMy TpebyeT HauMEeHbIIel 3Hepruu JAAsl pacKayku HUTH.

5. Pabouee nanpsixerue

[lepBbie Tpu MogyAsTOpa TpebyIOT AAsT pabOThl OUYEHb HU3KOIO paboyero
HanpsXeHus s, 4YTO S3HAYUTEAbHO ymnpoiuaer paboTy ¢ mMoagyaaTopa H
u ya06HO B o6paileHuM B DKCHEAUIUOHHBIX YCAOBHAX. IreMmeHT Keppa
¥ AaMna C TACIOLUUM pa3psaoM TpebyloT MmoiBeAeHHsT K CaMOMy MOAY-
ASITOPY BBICOKOI'O HaHpSXKEHHUs, IOITOMY Mbl AAA HUX CTABUM 3HAK —.

6. Xapaxmep sanucu

Boobie nogrexaiiue 35ech paCCMOTPEHHUIO MOAYASTOPbI UMEIOT 3aMUCh
NepeMeHHOH NMAOTHOCTH M NepeMeHHOH mwupunbl. Mbl craBUAM 3J€Ch
IIAIOC TEM CHCTEMaM, KOTOpbi€ HMEIOT 3anucChb IEPEMEHHOH WIUPUHDI,
TaK Kak OHa JaeT Hauboaee mpocrtoii cmoco6 (gororpaduueckoii obpa-

6OTKM NMAEHKM U TOAYYEHHUS IO3UTHBA, — IMIO9TOMY B3HAK —|- IOAYYaIOT
cucrembt K. C. A. n aBropa.

7. Hcrkaxenuss npu nepemogyisuuu

HecmoTps Ha TeopeTrHueckue NpeAnOAOKEHHS O BO3MOXKHOCTH C'€éMKHU
‘6e3 mnepeMOAYASILIUH, NMPaKTHYECKH BCe-TaKH 3TO BaXkHOE CBOHCTBO
MOAYAATOPOB HeAb3si uckawuutb. Cucrema Western Electric umeer
3HAaYUTEAbHbIH HEJOCTATOK: NPHU EPEMOAYAALUN ITPOUCXOZUT KOPOTKOE
3aMbIKaHMe, U 3TO sABAfeTcsa MuHycoMm cucrembl;; y R. C. A. u B moay-
AATOpPE CHUCTEMbI aBTOpa MPOUCXOAUT TOABKO HEKOTOpPOE HCKaxkeHue
3ByKa, a HMMEHHO BBHJAY cpesa (POoHOrpamMmbl JOOABASIOTCA AHIUIHHUE
BbICIIHE TapMOHHMYECKHE, YTO HE MNOPTHUT IIOAHOCTH 3BYyKa, IIO3TOMY
9TUM cucTeMaM Mbl cTaBuM 3Hak —|-. B aaementre Keppa npu mepemo-
AYAALUUHA IPOUCXOZUT IIepeMeHa 3HaKa, YTO BHOCUT OOAbLINE HCKa-
XKEeHUs B 3anuch; 4Tob6bl usbexkaTb 3TUX HCKaXEHHUiH, TpebyrwoTcsa cne-
LMaAbHblEe YCTpOHCTBa, IO3TOMYy Mbl 3JeCh CTaBUM 3HaK —. Hakonen
B AaMIlé TACHOLIEro pas3psAja B 3aBUCHUMOCTH OT €€ XapaKTEPHCTHUKU
sIBA€HHE VCKaXEeHUs MOXKET ObITh pa3sAUYHO BbIpaXkeHO, U IIOTOMY CTa-
BUM 3HaK —. e

[Ipumenenue AaMnmoBbIX orpaHMuMTeAel ZO M3BECTHOH CTEmEeHH MO-
KET W3MEHHUTb BTY OLEHKY.

8. Bausinue memnepamypot

]

Bce wmogyasrTopsr, xpome kongencartopa Keppa, mpakTuuecku xopoumo
paborailor nmpu Aw6bix Temneparypax. Jas konzencatopa Keppa
paboraTb npH CpaBHUTEAbBHO HU3KMX TeMIepaTypax HEBO3MOXHO 6e3

CrieJUaAbHOI'O YCTPOMCTBa B BUJAE TEpPMOCTaTa M Ip., U NOITOMY AAA
HEro CTaBUM 3HaK —. |

30

4 xe cUCTEMAaX MAM DTO KpafiHe CAOXKHO, UAM BbI3bIBaeT NOTEPU B CBETE:

9. ['abapumot

Boo6me k HacTosmeMy BpemMeHH rabapuTbl MOAYAATOPOB CBETa OHCHD
HeBeankyu. CaMblM T'POMO3AKUM SBASIETCA MOJZYAATOP C 3SAEMEHTOM
Keppa, npu ycAoBuHM, €CAH OH Za€T ZOCTATOYHYIO CBETOCHAY. [loaTomy

moayastop Keppa onenuBaercss 3HaKOM —-.

10. BosmoxHocmbd noiyueHust 6ecuyMHOU 3anucu

‘Hauboaree yz06HOH B 5TOM OTHOIIEHWHM SABASETCS CHUCTEMA R. C.A.
¥ aBTOpa, rae aTo pewmaercsa MNPOCTO, 6e3 BCAKMX IOTepb, B APYrux

Onako, OuleHWBas CHCTeMy aBTopa M K. C. A. sHakom -+, Mbl
ZOMNKHBI OFOBOPUTBCS, UTO IIOCA€ZHEE CAOBO 34eCb e€lue HE CKa3aHo,
4 MOTOMY B NMpUMEuaHHH CTaBATCS 3HAK Bompoca. HyxHO OTMETHTD,
4YTO AHTHIIYMOBOE YCTPOHCTBO B CUCTEMAax C NEPEMCHHOH IIAOTHOCTBIO
BO3MOXKHO, HO OHO NPH 3TOM 065A3aTEAbPHO BHOCUT MCKaKEHHME B rpom-
KOCTb 3ByKa, uero He HabA0zaem B cucreme K. C. A. u Ch. Ilpouc-
XOAUT dTO OTTOro, 4YTO OJAHH H TOT XK€ JAuana3oH U3MEHEHUSA KOAHUEe-
CTBa CBETa HA MaAbIX IMAOTHOCTAX M Ha OOAbIIMX JaeT PasAUYHDIC

u3MeHEeHHUs NpomnyckaeMoro csera IIpH HpOEKLIHH (puAbMa.

£

11. I'rybuna .J;io,ay.xﬂg,uu

Boo6ue MoxHO yKasaTb, YTO NpH 3anucCH epEeMEHHOH I PUHBI CI“AEI-
6una MOAyAsiuuu 6yzerT HanboAbuasy, M MODTOMY MOZYAATOPAM R. C. .
u aBropa craBurca . [Aybuma MoOZyAsuuum npH MNEPEMEHHOH
IAOTHOCTH MeHbIIas, NpudeM B KoHzeHcaTope Keppa aTO yMEHbIICHHE
MPOUCYOAUT 3a CUET BEpXHEI'0 M HHXHero 3arubos.

 HeonoRas

j KaIIECTBG W R } Ch Kepp AaMrIa : HPHMG‘IRHHE{
. ! ! l
| | £ |

|
:

1. Ceerocura
2. Yacrorras xapakTepu-

+ | +
ricns 4oy
+ | +

3. AMnamryaHasi xapakre-

pHCTHKA |
| 4, Heobxozumbii Kod(Pu- .|
| ACHT YCHACHHUS —+- |-
| 5. PaGouee maupsixenue | - -l
| 6. Xapakrep samuHcH | — -
7. Uckaxenuss npu népe-

MOAYASIHH % -
8. Bauaaue Temmeparyphl| T -
9. l'abapurs -1 —t-
10. BoamoxuocTs obecurym-

AUBaHUA | — —-
11. Tay6una MozyAsuH — e

M

+ + +
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1
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|
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+
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INlpumeuanue x nyakry 6. Cucrema asropa uMeeT o6a Meroja SamHCH
6e3 BCAKUX HepejeAoK B KOHCTPYKiIuH.
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Ha stom mepeuncaenun # aHaAM3e OCHOBHBIX NPH3HAKOB MOKHO OCTA-
HOBUTbCA M CAEAATb OCHOBHOH BbIBOJ B OTHOWIEHHH CYLUIECTBYIOLIUX
MOAYAATOPOB cBeTa. EcAu Barasmyrs ma Tabaumy, To nHaumboapmee
KOANYECTBO MHMHYCOB HMeIOT saeMeHT Keppa u Aamna ¢ Taewomum pas-
PsAAOM, HE3HAYUTEADHOE YHCAO MUHYycOB umeer cucrema Western Elec-
tric n HakoHen He MMelOT muHycoB cuctembl R. C. A. u aBropa. Ta-
KO€ CpaBHEHHE Ja€T TOAbKO obiuee mpeacTaBA€HME O COCTOSIHHM B3TOTO
A€Aa Ha cerogHAmHWE ZeHb. Heabss o6oiitTh moruanuem Toro comep-

II€HHO HOBOro mnmpeACTaBAE€HHUA O MOJAYAATOpPAX CBETA, KOTOpPOE€ BBbIIIADI-

BaeT B CBA3M C pa3paboTKoit uX AAS ueAeidl 3ByKoBoro KuHo. Beicoxue

¢
MpeA ssBACHHDbIE -TPEOOBaHUA 3acCTaBUAM OYeHb NMOApo6HO mpopaboraTh o &

X CO BCEX TOYEK 3pEHUA, a MOITOMY B PE3YAbTATE Mbl IOAYYHAU
HOBOE, YpESBHIYaHHO COBEpIIEHHOE, MOILUHOE OpyXkHe B HaYYHO-HCCAE-
AOBaTEAbCKOH paboTe — MMEHHO uJAeaAbHBIH ocuuArorpad, Tem 6Goaee
€ll€ 3aMeYaTEeAbHbIH, YTO OH MOXET HAaHOCUTb OCUHMAAOTPAMMY MHUKPO-
ckonu4eckd. K Takum MozyasiTopam HEO6XOZMMO OTHECTH TOABKO Te,
KOTOPbI€ HAHOCAT KPUBYIO nepemMeHHoi mupunbl. [lpumenenue moay-
AATOPOB C CUCTEMOH 3aNMHCH INEPEMEHHOH NAOTHOCTBIO JAAA ITOH HeAu
CBA3aHO ¢ OoAbmnMHU 3aTpysHenusamu. C camoro mauwara pabor Hag
MOJZYAATOPOM CBETa C OAHOH HHUTBIO SIBUAAChb MbICAb BBITOAHHTB OC-
UHAAOTPAd C HecKOAbKMMHM HUTAMH. Pa6ora sta HeckoAbKo 3azepxa-
Aacb BBHMJY OOAbwOi MOTPEe6HOCTH B 3amucu JAsi 3BYKOBOTO KHHO.

B HaCTOsAIlee BpeMsa OHa 3aKaHYMBaeTCa M 6yJeT npesmMeroM creuu-
aAbHOH cTaTbH. =

" 3T0 MOXHO 6BIAO 6bI BBIITOA-

VIIAOTHEHUE 3ATNVCENA HA TTAEHKE

CIIOCOB INIPOAOABHOTO YIIAOTHEHHKAA

,Paﬁo'ra HaJ 3alMChI0 3ByKa AAS 3BYKOBOIO KHHO

U paiuoBelIaHUA IMOKasaAa, YTO 3HA4YUTEAbHad HaCTb KMHOIIAEHKHU HE
UCIOAb3y€ETCHA, B TO BpeMs Kak JAAA €€ dororpaduyeckoii 06pabOTKM
Tpebyerca 60Abmoe koauuecTso (oromarepuaros. IlosTomy c camoro
HayaAa HamUX paboT Mbl 3a4aAUCh LUEAbIO YIAOTHUTb 3alKMCb Ha TIACHKE,

HUTb, HWAd JAByMs Hampas-
AeHussmMu 1) 3amuceiBaTh
(poTorpamMmy: MHOI'OKPaTHO
BAOAb ITA€HKH, KaK DTO yKa-
saHo Ha puc. 34, wurm
2) npoAoAxkas 3amucb Tak,
KaK ®TO yKa3aHO Ha puc. 3J.
O6a »tu cnoconba y Hac
ObIAM HU3YUYEHbl U HCCAEAO0-
BaHbl M JaAd JOCTAaTOYHO
xopomue pesyAbrarsl. [Ipo-

ZOABHYIO MHOTOKPAaTHYIO 3a-
[MUCh B! CBOIO O4Yepeab MOKHO MOAYYMTh ABYMsA crnocobamu: 3amucbiBaThb

CKauKaMH, T. €. ITPOU3BECTHU 3aMUCh HA IACHKE B OJHY CTOPOHY, IOTOM Ka-
Mepe AaTh OOpaTHbI XO4 M 3alKcCaTh CAEAYIOIIYIO JOPOXKKY U T. A., UAH
XK€ BAOXUTb HEKOTOPbIM HEAbHbIH 3aMKHYTBIH KyCOK NA€HKH U Ha HEM
B BUJAE CIUPaAH HelpepbiBHO 3amucaTh ¢ororpammy. [lepsoiii cnoco6
OUEHb INPOCTO MOAYYAIOT ¢ OOBIYHOH KaMepOH, MPUMEHsAsI CUCTEMY NOBO-
poTa CBETOBOI'O MOAYVASTOpa M -0O6paTHOro xoJja NMA€HKH, HO IIpU 3TOM
K COXAACHUIO HEBO3MOXKHO IOAy4YMTb 6ecnpepbiBHYIO 3amuch. Bropoi
crnoco6 JaeT. MpaBUABHYIO HENpEepbIBHYIO 3alMUChb. OTO BBINOAHAETCHA
NMpeACTaBAEHHOH cxemaTudyecku Ha puc. 36 u 37 Kacceroit ¢ Hempe-
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-
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00000000

U U

PHC. 34 PHC- 35

phIBHbIM gBuxeHueM naeHkd. OrT moTopa BpalieHue nepejaeTcsa Ha

[AABHYIO LIECTEPHIO U OTCI0AA K BaAMKaM KacCeTbl, AAKIIUM KOAbLEBOE
zBuxenne naenke. CucremMa BaAUMKOB HMAM KaTKOB /, paCHOAOXKEHHBIX
pazuarbHO B 00lIEM KOXyXe, CLENA€Ha IMOCpejJCTBOM KOHHYECKHX
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cAeazyioliyii, Ha MECTO BTOPOro —TpeTHd H T. A. T‘aKHM o6pasom
BHYTPEHHUH guaMeTp pYyAOHAa OCTaHETCH HEeUu3MEHEeHHbIM.

AAs npeaoTBpalleHUs -'
ype3MepPHOro 3aTAru-
BaHUuA (PUAbDMa BHYT-

IUECTEPEH 2 C LIEHTPAAbHBIM

ey, KOHMYECKUM KOAECOM J, OT
I1 /

KOTOPOro
BpalleHHUE.
B uenrpe xaccernr mnome-

OHM IOAYYAIOT

4

5
Tk, o, g e . S G S o ] i il T
— - 2

ro _

Puec. 36

[lpu zBuxkenun cucremb noayuum

cAeayromyio cxemy geiicteus. Py-
AOH PUAbMa, A€XKAILUK Ka KaTKax,

- NPUXOAUT B BpalleHue Orarogaps
Tpenuro. | Ipu oguom nornom 060+

poTe KaTka (PPUAbBM, A€XallUM Ha
KaTKax, INepeiBUHETCA Ha BEAHU:
YUHY, PaBHYIO OKPYXKHOCTHU KaTKa,
U, Oyayuu B cuenAeHuu c 3ybObs-
My 6apabana 4, npoTSHET BHYT-
PEHHUH BUTOK Ha Ty XK€ CaMyIO
BeAUYNHY. |akum o6pasom 6yzer
BbIOMpPATHCS BEChb NEepPBbIH BHUTOK,
3a HUM CAEAYIOLUUH U T. A.

Kasanroce 6b1, uTO mo mepe BbI-

Oupanus (puabmMa BUTOK 3a BHUT-

KOM U3 cepeAuHbl pPYAOHAa BHYT-
PEHHUH JuaMeTp pPyAOHa OyJer
YyBEAUUYUBATbCSI, HO B3TO OyJaer
AUIIB B TOM CAyYyae, €CAHU He
OyaeT ckKoabxenus. Ha camowm
AeAe, P HAAUYUU HEKOTOPOro
CKOAbXKEHUS] MexXAYy IOBEpPXHO-
CTbIO KaTKOB U (DUABMOM PYAOH
BpallaeTcss CO CKOPOCTbIO Hec-

'!l- L R N ] L e § Lw
f 'H s W
l | I &.rmuinﬁ“.

meH 3ybuateii 6Gapaban 4
(A1 mpoTackuBaHHA (PUAB-
Ma) U Takoi xe 6apabam O
NMOMELIEeH Ha Kpalw Kacce-
Thl: 00a 6apabana cuenae-
Hbl C KaTKaMU IIOCPEeJACTBOM
~ KOHMYECKHUX IIECTepeH.

Hbl ObITh pPaBHBIMHU JAUaMET-
py 6apabaHoB, ‘Takxke JOAXK-
Hbl ObITb pPaBHBIMM U YI'AO-
Bbleé CKOPOCTH KaTKOB M 6a-
pabaHOB.

Katku cayxar aaa noa-
ACPXKKU PYyAOHA NMAEHKH, [10-
AOXKEHHOIO Ha HUX TOPLOM,
a Takxke ZAA MPUJAHUA DTO-

My PYAOHY BpallleHHS.
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Prc. 37

KOAbKO MEHbIEeH, YEM CKOPOCTb Ha OKPYXHOCTH KaTKOB, U 6Oyaer 3a-
TATUBATbCA, M TaKuM o6pa30oM Ha MeCTO BblIOpPaHHOrO BHTKAa BCTaHET
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- AuameTpsr KaTkoB [ ZOAX-

PEeHHUH AUaMETP PYAO-
Ha MOXHO OrpaHUYHUTD
KOPOHO# U3 pOAUKOB ,
cBOOOZHO  Bpallaio-
IIMXCSA Ha CBOUX OCHX.
Hapyxnbiit 6apaban O
6yaeTr nojzaBaTh PUADM
B KacCeTy CO CKOpO-
CTh10 BbIOUpaHusa QUAD-
ma Gapabanom 4, w
6aarozapsa BpalleHUIO
BCEro PyAOHa B Kac-
ceTe U CTATUBaBHUIo €ro
Hapy&XHbIH  JUaMETP
6apabaHa Takxke OCTa-
HETCS HEeU3MEHEHHDIM.

Pue. 39

CoeauHuB KOHIbI NAEHKH, BbI-
X0sAllEeH U3 KacceTbl U BXO-
Asilied B Hee, MOAYYHUM HeNpe-
pPbIBHOE KOABLIEBOE JBHKEHUE
durbMa C HEU3MEHEHHOH Be-
AUYUHOH PYAOHA.
CrneunarpHOE  DAEKTPOPPHK-
LIMOHHOE NpucnocobAreHne BO3-
zeiicTByeT HaBeyluuii 6apaban
U NpUAEepPXKUBaET €ro Ha BEAU-
TMHY, PABHYIO LIary JA0POXKH.
YnpaBaenue AByMs IIPUCIO-
COOAEHUAMU BbINTOAHAETCSH ME-
TaAAMUYECKOH CIIMBKOH, Haxo-
AdAllelcsa Ha CKPEMACHUHM Ha-
yaAa M KOHIA NAEHOYHOH IeT-
au. To xe (koHTakTHOE) mpH-
cnocoOAeHHEe BBIKAIOYAET BECh
anmapaT IIOCA€ 3alucu BCeX
AOPOXKEK.

B narorosaeHHbl# IpubOP MOXK-
1o 3akaaabiBaTh oT 2 20 1000 a
MAEHKH, YTO NpH 8 AOpPOEKKax
XBaTaeT NPUOAUSUTEABHO Ha
yac. HENpEepbIBHOrO JEHCTBUS.

QO6wnii Bug npubopa MHOTOKPAaTHOH 3amucH NPEACTAaBACH Ha PHE.

38 u 39.

B cOOTBETCTEMM C TOAYUYEHHOHW MHOTOKpaTHOH 3amluCbi0 B INEPBOM
IIpOEKTEe NpeAnoAaraAochb YCTPOHCTBO TAaKOro K€ THUIA AAA BOCIIPOHU3-
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BEAE€HUsI C HENnpepbiBHOH Kacceroi. Jdaxe 60Able — npejnorararoch
4TO Ha TOM Xe npubope ycraHaBAUBaeTCSH OCBETUTEAbHAas OITHUKA AASA
BOCIIpou3sBeAeHUsa 3ByKa. Ho mpakTuka mokasaaa, 4TO 3TO rpOMO3JKO,

’

‘ 4 |

IIAOCKOCTH, NMEPNEHAUKYAAPHOH K MAOCKOCTU yepTexa. BDesa onrTuueckas
cucrema JaeT Ha (GuabMe u300paxeHUue IMNPAMOYTrOAbHOH Auadparmbi
P, B Bujge toHkoro mrpuxa aausow 2—2,3 mm u mupunow 0,02 —

0,03 mm; pacnoroxeHHOro mapaAAeAbHO Kpai (QUAbMA. @;

Puec. 41 | |

Hures N o6‘extuBamu L, u L., n xakum-An60 3epkarom 6apabana Takxe
usobpaxaercs Ha (PUAbME NEpPHEHAUKYAAPHO Kparo IMOCAEAHEro, MpuYeEM
B HepaboyeM COCTOAHUM U300pakeHHE HHUTH 3aKpbiBa€T IOAOBUHY

IITPUXAa MO €ro AAHUHE. |
3epkaabnbiii 6apaban L, sBAsIeTCA OYEeHb CYUIECTBEHHOH 4YacTbhbio TIpU-

l:;.H,c. 4()

U MO3TOMY OBINO CKOHCTPYHMPOBAaHO CHELMAABHOE YCTPOHCTBO, Aaloilee
BO3MOMKHOCTb MNPOCAYUIMBATb MHOTOKPATHYIO 3amuch. OHa HUYEM 0CO-

6eHHO He OTAHYAeTCs1 OT APYTHX BOCHPOM3BOASINMX anNapaToOB M npej-
CTaBAAE€T COOOH O6bIYHOE AEHTONPOTSAKHOE YCTPOHACTEO, UMerolIee
NPUCIIOCOONEHNE JAsl NPOABUTAaHUS HAa KamAYIo OTAEABHYIO ZOPOXKKY
oceewaiomiero o6‘exrusa. Ha puc. 40 npeacrasren o6wuii Bug Takoro
yCTPOHUCTBA. | |

Tako#i nmpu6op Hamu 6bIA IPUMEHEH B KauecTBe 9AEKTpOCTeHOorpada JAs
3allUCH 3acejaHuH, onep, KoHUuepToB u np. MeTogom nepenucku ¢ Takoro
npubopa MOXKHO BBIKONMPOBATb AWO6GYIO YaCTh M BIEYaTATh B A0 6O
KHHOKapTUHY. |

CIIOCOB IIOIIEPEYHOI'O YIIAOTHEHUA

Bropoii nyrs mMHOrokpaTHO# 3anmmcu — 3amMCH MONEPeK MAEHKH — npea-
CTaBAAET Goabiine TpyaHocTH. Jast 3To# meau HeobxosuMa 6bira paspa-
60TKa cHeUrarbHOrO 3aMUCHIBAIONIEro M BOCIPOU3BOAALIENO YCTPOHCTRA.
Paspa6orka cnoco6a nomepeunoii samucu ZaeT orpoMHbie NepCHeKTUBDI
AAsl IPUMEHEHNUSA eT0 B KMHEMaTorpauu, B pajuoBeLuanu, B Teaerpadu,
TEAC(POHUHU, CTeHOorpauu u mnp. |

Cucrema, B3sras mamu B ocHOBy, 6biAa cAegyiomas (o6mas cxema

npeicraBaeHa Ha puc. 41).

Hutb cseroBoro mMozyasitopa pacnmoroxeHa NEpreHAWKYASPHO K OINTH-
YECKOH OCH CHUCTEMBl M B pE3yAbTaTeé B3aUMOAEHCTBUS MarHUTHOTO
IOAST M YCHAEHHOTO MMKPO(QOHHOI'O TOKa - COBEpIIAET KOoAeGaHUA B
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6opa. Ilo ero okpyxHocTM mapaAreAbHO OcH
BpallleHus pacrnoAroxeHbl 42 NMAOCKHUX 3epKaAa.
Ilpu nosopore 6apabana L, na *!/,, yactp OK-
PY&KHOCTH OTPaKEHHbIH OT 3epKaAa Myd4okK Aydeit
6yJaeT ABUraThCs Mo MOBEpXHOCTU o6‘ekTuBa L;,
U CA€ZOBaTEAbHO WITPuUxX 6yzeT nmepemeraTbecs
nomnepex (gpuabma OT OJAHOI'O Kpass A0 Jpyroro
(puc. 42). Takum o6pasom, ecAu cBs3aTh paB-
HOMepHoOe BpaueHue 6apabaHa ¢ paBHOMEPHBIM
ABUXEHUEM (puAbMAa B NEPHEHAUKYASPHOM Ha-

TIPABA€HUM K AVHMM NEPEMEIUEHHUs MTPHUXA, TO Pu. 49

Ha (PUABME MOXKHO IIOAYYUTb psiA CTPoK. Arsa -

9TOro HEOOXO0AUWMO CKOPOCTH ABHAKEHUS (PUAbMA M IITPHXAa PACCUYUTATH
TakK, 4YTOObI 3a Bpems, B KOTOpOE WITPUX NpoitjeT OT OAHOrO ZO APYroro
Kpasg (pMAbPMA, NOCAE€AHUM NMEpPEeJBUHYACHA KaK pa3 Ha IHUPHUHY OZHOM
3ByKoBo#t gopoxku. Ecam S-—mupuna sanucu, A — paccrosnue mexay
ABYMA JOpPOXKaMH, V—CKOPOCTIJ HITPpUXa I1IoIepeK ((@UuAbMaA, Vl——-
MPOZOAbHAs CKOPOCTb JABUXEHUSA (uAbMa u {— BpeMsa npoberaHms
ITpUxXa nomepek guabma, TO "

S:V'tuﬁle't,

CAEJZ0BaTEABHO:




Takxum 0o6pa3om npoAoAbHasi CKOPOCTb NPOABUAKEHNUS PUADMA BO CTOABKO

pa3 MEHbIe CKOPOCTH IITPHXa, BO CKOAbKO LIMPUHA 3BYKOBOH 3amucu
6oAbmie HmIMPUHBI 3BYKOBOH JOPOMKH.

I/IS BDILICU3AOKEHHOI'O OIIMCAaHHUSA | CXEMbI CACAYVET, HTO MECXaHHYCCKAZA

KOHCTPYKIUSA ZONXKHA YAZOBAETBO-
2:24 PATH

e CAEAYKOILIEMY OCHOBHOMY
¢ } TpeboBaHUIO: 3€pKaAbHbl ©apa-
00. 9 ) 05 6aH JOAXKEH BpallaTbcs C IMO-

YL S, £-24 2666 muk CTOSIHHOH VYIAOBOH CKOPOCTBHIO,

IpUYEM €ro yraosasg CKOpPOCTh
M YrAOBBI€ CKOPOCTH BCex 3y0O-
yaThix 6apabaHYuKOB, IPOABUTal0 -
IUUX (PUADM B HalpaBA€HUH, IIa-
PaAAEAbDHOM OCH BpallleHus 3ep-

KaapHoro ©6apabaHa,
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&

#
/
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| 30 Mun.

YCAOBHUE.
Mexanuueckas KOHCTPYKLUSA, BbI-

7

ol

BIIOAHE YJAOBAETBOpPSET
ycaosuw. Ha puc. 44 npeacras-
AeH BHewmHuii BuZ annapara. Ilpu-

00. | ’
1440 MuH Jm MOMopa

2
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Puc. 43

IIrenka wu3 xaccernr
BblOupaeTcs 3ybuaTbiM
bapabanom, 3aTem ze-
AQ€T meTAl, bapabaH-
YUKOM IIPOTAaCKUBaET-
cA Yepe3 pamky, 006-
pasys INEeTAI0, MOCTY-
naer Ha 6OapabaHuuk
U, PPUKLUIHOHHO Haca-
XKeHHasa Ha ochb 606u-
HOH, BTaCKUBaeTCs B
APYryro Kaccery.
3anuch MNPOU3BOAUT-
ca B pamke. /Jas Toro
yTOOBI BpallleHUE 3ep- |
KaAbHOTO 6bapabaHa Puc, 44
6bIAO KAaK MOXHO paB- |
HOMEpHee, OH U3rOTOBAEH U3 [IEAOr0 AATYHHOTO KyCKa C ABYMSA TAKEAbI-
MM MaxoBMKamMu mno 6okam. [lpu pacuere mexamuueckoro JABUKEHHUS
NMAEHKH Ae00X0AMMO pacCUUTATh TakK wiar, 4Tobbl Mexay nepdopauusiMmu
TOYHO YKAaJblBaAUCh ABE AOPOXKU. B mpoTMBHOM cAyyae Heo6X0AUMO
HaAWYME CIellMaAbHOIO (a30oBOro yCTpPOHCTBA.

AOAKHBI
O6bITh Tak NMozo6paHbl, 4TOObI 6GbI-"
AO BDBITOAHEHO CKa3aHHOE€ BbIlIe

IOAHEHHasi II0 cxemam puc. 43,
3TOMY

60p HCIOAb3yeT HOpPMaAbHblE B

; - 120 m kacceTbl KHUHOC'€MOYHOTO
annapata Je6pu.

AOTMOAHUTEABHAS MOAYAALIMA W CIIOCOBRI EE YHUUTOMREHKA

BocnpousBeenne 3aluCaHHOR ZuarpaMmbl TOka yAoOHee BCEro Mmpous-
BOAUTh Ha ToM ke npubope, Ha KOTOPOM BEAAaChb 3alMuCb. AArst aTOTO
He06X0AUMO BMECTO MOAYASATOpPa CBETa IMOCTaBUTb COOTBETCTBYIOIWLYIO
onTuueckyio cucremy. Ha puc. 45 nmokasanma onrTuyeckas CHUCTEMa BOC-
MPOU3BOASALIEro anmnapara. :
Bes cucrema or6pachiBaeT Ha (PUAbM usoOpameHHE NPAMOYTrOADHOH
auvadparmbi P B BHAE TOH- o

koro mrpuxa mupunow 0,02 —

0,03 mm u agaunoii 2 —2,1 mm. i
CgeToBoii motok ot Aamnbl Q, o et
IpoNAsl 4yepe3 BCIO CUCTEMY WU
gurbm F, mocrymaer Ha Qo- - .1
toaaement @. Ilpu mnpocy- St
IIMBAaHUUA B MecTax NEepexojoB
C OAHOW CTpPOKM Ha ApYrylo
MOXET CAy4YUTbCH, YTO OJZHO
3epKaAO elue He KOHUYUAO yTe-
HUE CBOEH CTPOKHU, a CAEAYIO-
mee yxe HauyMHAET YUTATDb
APYryl0 CTPOKy. OJTO MOXKET
CAYYUTBCS IIOTOMY, YTO 3€p-
Kaana InocrtaBA€Hbl € HEJO0CTa-
TOYHOH TOYHOCTDbIO, MOYEMY Py As
KaKk NpHU 3amucy, Tak U BOC- X
NpoM3BeA€HUM HEOo6X0AMMO YCTaHOBUTDL 3€pKaAa C. MaKCUMaAbHOM

TOYHOCTHIO. 1lOACUueT moKa3blBaeT, 4TO , ECAM NpPU YCTaHOBKE 3epKaia
‘caenaHa omubra B '/, muny-

Thl, TO 3Ta OMIHUOKa Ha (PUAb-
M€ JaeT HETOYHOCTDb YCTAaHOBKH

" Havaia .zr,B)yt COCEeJHUX' CTPOK
Ha 0,012 Mwm,

Tak kak Bpemsi 3anucu OZHOH
CTPOKHU '[,, CEK., TO mpu mne-=
pexoZe CO CTPOKM Ha CTPOKY
MOXET IMOAYYUTHCH JOMOAHHU-
teAbHasa MoayAsuusa B 20 me-
puOZOB. DTy YacCTOTYy HOPMAAbHDbIi YCHAMTEAb He MPONyCKaeT, HO OH
MOXET IpPONYyCTHTh BCE TrapMOHMKH, HayWHas CO BTOPOH, TaK Kak
hopma cursara npu aTom Gyzer BuaHa (puC. 46).

Pasaaras sty ¢yukuuio B psig Dypbe u mocTpous, rpa@uku aMnAU-
TyAbl TApMOHHMK B 3aBUCUMOCTHU OT OTHOCUTEAbHOH OWUOKU TIpHU yCTa-
HOBKE HauaAa CTPOKM JO;, HaX0OAMM, YTO YE€M TOYHee YyCTAaHOBAEHDI
3epKaAd, TeM MEHbIIE aMIAMTYZAbl OCHOBHOrO KOAebaHUS B 20 nepwuo-
AOB, a TaKXe W €ro rapMOHHK.

Ha puc. 47 hoctpoenn: atu rTeoperndeckue kpusbie. Ilo ocn abeguce
OTAOXKEHDbI 3HAaUYEHUA ) _

—— =\, :

Si

Pre. 46 .




Aarpuefimue pa3paboTKM BEAUCh B HANPABACHUH IOAYHCHHHA boaree
- . cBeTOCHABHOrO ycTpoiicTBa. B macrosiiee Bpems OHM elle HE 3aKOH

. 9eHbl ¥ MO OKOHYaHWM OYAyT OCBEIUEHbI B CHEUHAADHOH CTaTHE.
| Pesumupys Bce BbilleCKa3aHHOE B OTHOUICHWM MHOTOKDPATHOH 3allMCH,
Heo6X0AMMO CKa3aTh, 4TO Ao0OaBAEHHE aBTOMATHYECKOro NPOABACHHA
M CYIIKM NAEHKM IIPH TNONEPEYHOH 3amuCH ZeAacT STOT npubop upes-

BbIuafiHO YA406HBIM, MOTyWMM HaifiTu cebe IMPOKOE MPUMEHECHHE.

a [0 OCH OpPAMHAT — MOAYYAIOIIMECS NMPU BTOM BEAUUYHHBI AMIAUTYAbI
OCHOBHOI'o KoAe€0aHUs ¥ rapMOHMK A0 4 BKAIOYHTEABHO.
M3 sToro rpaguka BHAHO, HACKOADKO TPYZHO M36aBUTHCH OT BbICIIUX
" rapMOHHMYECKHMX, NpPU HAUWMUX MpaK-
TUYECKUX PEeryAupoBKax, rge OTHO-
A IIEHUs CABUra KO BCEMY IEPUOAY—
BEAMYMHA HE3HAYUTEAbHAas.
| Boobure npu 3anucu U BOCHpPOM3-
BEZECHUU 3epKaAa yCTaHaBAMBAIOT-
¢ ca ¢ tounocthio 0,25 muH.
. ko, LAsi yHUYTOXEeHUst ZONOAHUTEADBHOH
1 | MOAYAALUY NPUMEHAETCH elle OAUH
A J__ CII0CO0.
r B cucremy BBeaena AONOAHHUTEAD-
} | r 2A; q nasi AumH3a L, (cm. puc. 45), Koro-
e Pl pas usobpaxaeT BMecTe ¢ 06°eKTHU-
BoM L, 3epkara 6apabaHa Ha (POTC-
aanemenT. (Dokycuoe paccrosinue E
9TOH AMH3BI MOZ06paHO Tak, YTOODLI ;
paccTosiHue MeXJYy €€ IOBEPXHOCThIO l / |

Puc. 47

U (PUABMOM OBINO JAOCTATOYHO BEAUKO
AMASI TOrO, 4TOOBI MNYyYOK AyuYeH, nmpo-
eAmnid yepes PUAbM, yCHEeA MUPOKO
pasodituch (puc. 48).

Ilepes Aunsolt mnocraBaema npsmo- | _ -
YyrOAbHasfg peryaupyemas Jauadparma. _ 4... ]
[Ipn aBuxenun mrpuxa no puavme F . - 2
OT OZHOro Kpasa J0 JZpyroro mo AuH~- P S
3e L; cKoOAb3UT HEKOTQpas NMAOILaJKa

C 3aKPENAEHHbIMH Ha HEH peryaupye-

MbIMU CTOpOHamu guapparmor P.

Taxum o6pasom, xoraa oauH WTPUX

KOHYaeT YUTaTb OJHY CTPOKY, a BTO-

POl HaYMHAEeT YTEHHUE CAeAVIOLLEH,

Kpas guaparmbl CpesarT 4acTb 060uX

IYYKOB TaK, 4TOOBI mocTymawiuii Ha

(DOTO3AEMEHT INOTOK OBIA MOCTOSHEH.

IJTUMH JByMS CpejCTBaMU — TOYHOM .

YCTAaHOBKOH 3epKan U JuadparmMupo- 1 S e
BAHHMEM IYYKOB—JAOCTUTa€TCA OTCYT-
CTBUE JONMMOAHUTEADHOH MOAYASLUU TPHU
R ot eron v
HOH MOJAYASIIMM MOAy4YaeTCs NpM Tnepejaye Inay3. ISHAUUTEAbHOE Ke
‘YMEHbUICHUE €€ Mbl NOAYYHM IpH NPUMEHEHUM AHTUIIYMHOH 3amucH,
OMMCAaHHOHN paHee.

ITO yMEHbUIEHUE COBEPUIEHHO YHUUTOMXAET AOMNOAHHUTEABHYIO MOJAYAs-
LHUKO. \ | 4
OcrarpHble vacTu npubopa Te€ e, UTO M B 3aNUCHIBAIOIIEM all-
napare. | '
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5 —6 Touek Ha Kaxaplii 3y6. 3amucbiBaeM HayaAbHbIH OTCHET Ay4a
(noap no mxare). IToopaunBaem Beaylmiee KOAECO Ha BbIOpaHHDIA
yroA, 3alUChIBAEM HOBOE MOAOMXKEHHE AydYa Ha peHKe. C6pacriBaem
MOAyYEHHBI OTcueT, BosBpawas 3epkaro (; B HaYaAbHOE TOAOKEHHE,
W BamuchiBaeM OIATb TOAOKeHHe HoBoro Hyass (ob6praHo Habawzaercs
ne6oAbmasi pasHuua B HyAeBbix orTcuerax). IloBopauuBaem Begymiee
KOAECO €lle Ha BbIOpaHHBIi YyrOA B TOM Xe HalpaBACHUH, IOAyYIAEM
oTcueT IO pelike, 3anucbiBaeM ero, cbpacbiBaeM Ha HOAb U T. A.

Tlpumepnoiit suz sanucu

r i
* i X | & &
¥ 5 - E, ey
- 3 5 -
i - ll-f-—.-"-—_tﬂ-u‘,gv_.“m-‘_-._ —_ s P g = j— M - = -~ =
. - . . -
= = MR = o i e i e - - i . =
. R =y = - e e il i =
e

| i
| | % Py [Ioxasa- B:l;r‘;?: o R II—{IEZE:IH- Cyymmapnas |
HUEC H 6 :
METOZ/bl MI3MEPEHHS PABHOMEPHOCTH =~ PTCIT2 | peixu | mosopora 8% | e el
XOAA MEXAHHW3MOB e
. MEXAHWUYECKHHW METOJ U3MEPEHUS : H 0 12 125 113 — 11 — 8,9 —8,9 ;
: 1 13 138 125 —+ 1 -+ 1,9 ‘e 1D
\Z[AH Xopomeii 3BykoBo#i 3amucu Heo6X0AUMO 4 i oo o BV chie B i
obecrieuenre paBHOMEpPHOro xXo0Ja NAEHKU. B zanmom CAy4yae METOAbI 3 12 131 129 3D + 4,0 — ks T
HallMX paboT HECKOAbKO OTAMYAAMCh OT METOJOB, NPUMEHSEMBIX B _ |

Apyrux AabopaTopusix, M NOTOMY Mbl 34€Ch CUMTAEM HE0b6X0AUMbIM

OCTAHOBMTDHCA “Ha HHUX XOTA Obl B caMbIX KpaTKuUX uepTax. B Hawei

IPpaKTUKE Mbl NMpeXJEe BCEro BCTPETHAUCh C HCKAXEHWSIMH, KOTOPBIE
TPOUCXOJUAHU OT HENMPABUADHOH HMAU IAOXOH HapesKu HIECTEPEH, Yep-

Orcuerhl IO pefike AalOT yroA MOBOPOTa BeZOMOro Koieca B ¢ Tod-

HOCTbIO 40 J—0 cexk.
BeiuuTas ¥3 nmokasaHul peHdKM HYAHM, NOAy4YaeM yrAbl IOBOpOTa BEAO-

moro koAeca LB. Ilpu coBepuieHHO MpPaBUABHOM KOAECE OHHM JZONXKHDI
6bITh OAMHAKOBBI. B AeHCTBUTEABHOCTH OHM Pa3AMYHbI 3a CUET OLIU-

600K U3rOTOBAECHHSA.
CyMMpreM Bce LB aas oaHoro moAHOro moBopoTra nepegadyud, ACAUM

Ha YHUCAO TOYEK, IOAyYaeM CpeAHUH nieaAbHbIi YyroA MOoBOpOTa U BbI-

i S BSIKOB M ApYrHX- BHJOB 3alle-
i IIN€HUH, NPUMEHSAEMbIX B IIpU- I
bopax 3amucu M BOCHpPOU3BE- 3

_ AeHuA 3ByKa. Jlas wusyuenus
& o _ BOIIpOCa MPUMEHSAAOCH pacro-

| '% Aoxenue npubopos, mpejcra- gyuraem ero us smauenuii LB. [loayuaem omubky. Jdearum ee Ha cpea-
P BAeHHOE Ha puc. 49. B npu- uuii yroa mosopora LB u moAyuaem NOrpemIHOCTb B NPOUEHTax AAdA
\\ MEHsIEeMOH HaMu cxeme O6biy- AaHHPIX MeCT 3anenAenus nmepegauu. Omubxu MOAYYaIOTCSH IOAOKU-

TeAbHbIE W OTPHLATEAbHblE, CyMMa BCEX HX Ha MOAHOM 00OpOTE AOAX-
na 6biTb HyAem. CKAazbiBaeM UX IIOCA€ZOBATEAbHO U MOAyYaeM HaKOI-
AeHHMe TmorpemHocreli B TeueHue obopora nepejayd. [lTorpemnoctu
B MPOLEHTAX XapaKTepHU3yIOT HENPaBUADHOCTH JAAs AaHHOrO MecTa
3alCIIACHUA (HenmpaBUABHOCTb, NPOPUAA Byﬁa). Cymmapﬂaﬂ omnbKa
XxapaKTepU3yeT HEpaBHOMEPHOCTb Iuara, dKCUEHTPUCUTET U T. 4.
[TorpemHocTh B NpoOUEHTaX ¥ CyMMapHas omnbKa HaAHOCATCA Ha Juas
rpammy. Ha puc. 50 u 31 npeacraBaeHbl COOTBETCTBEHHO: KpuBafd
OTHOCUTEAbHOH ONIMGKM B NPOLUEHTAX W KpPHBasg CyMMapHOH ommu6GKu
AASL IMAMHApHUEcKoro 3auenienus. Beaywee xoreco Z= 30, BeJOMOe
koreco Z=—30, m=1. Yroar moBopora Beaymero koaeca 1,6°. Mac-
mra6 cymmapuo#i omu6bku 1 mm—0,1° u OTHOCHTEABHOH OIMOKK
1MM_10/0,

Ha puc. 52 u 53 (cm. ctp. 45) mpeAcTaBAeHbl COOTBETCTBEHHO: KpH-,
Basi OTHOCHTEAbHOH OmMUbGKU B MPOLEHTaX W KpuWBas CyMMapHO# OWHOKH

AAA UMAMHZpUYECKOH mepegauu c KochiM 3y6om. Beaywee koaeco

Z = 32, segomoe Z=38;m =0,75; o« =15". Yron nosopora BeaylIero

HO HCIIOAb30BaAdCh LieAas me-
pejaya, T. e, MHHUMYM JBa
CIUENAAIOIIHUXCA MexaHus3Ma. = '
Beaywee xoreco A caxaercs ma ocb mpu6opa, rapantupyromero Tou-
: HOCTb OTCY€Ta yraa noBopora mnopsiaka 4 cek. O6pruno s3T0 6GBIBAET =
| '  ONTHYECKas FOAOBKa K ()pe3epHbIM CTaHKaM MAM 1moaob6HbiH mpubop.
i Ha ocu Besomoro xoaeca B maxogurcs szepkaro C,, Ha KoTopoe ma-
AaeT Ay4 ot ocsetuteAas O. Ayu orpaxaerca na sepkaro C,, 3akpen-
= AGHHO€ HeMoABMAHO, W, OTPaxasch OT HEro, NaJaeT Ha OTCYETHYIO
peiiky . ITpu noeopore Begomoro xoreca B, 06ycAoOBAEHHOM IOBO-
poToM BeZyluiero koaeca A, Ha 3ajaHHbIA yroa, Ayu Ha peiike P cme-
g waercs. [locae xaxgoro nosopora sepkara C, u mocaezyromero or-
cuera Ha peiike sepkaro C; BO3BpalaeTCs B HUCXOZHOE TOAOKEHUE
y | 0COOBIM 9AEKTPOMAarHUTHBIM mpUCIOcO6AeHHEM (U TO6BI HEe TPOTraTh

npubop pyKamMu) M CAeZOBATEAbHO BO3BPAILAETCH B HAYAABHOE
IIONOKEHUSA Ay4Y Ha pelke. '

3ajaemcs yraom moBopora BeZoMoro koieca A Tak, 4TO6bI MOAYIUTH-

| Puc. 49
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APUYECKOE 3allellA€Hue ¢ KochiM 3y6om ckasbiBaetcss xyxe. Ozuako

9T0 o6°‘scHseTcs dpesBbiyaiiHO Aerko. Jleao B Tom, uTrO uem ITPOLUIC E' 3a OYEHb KOPOTKUN NMPOMEXKYTOK BPEMEHHU U 00yCAOBAUBAAUCD I'AaBHbIM
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HbIX NMepejay JaeT XOpOoIIWe PEe3YAbTAaTbhl TOABKO NPU HAAMYMH XOPO- RGO R NPT OGP S P e ': |
II0 KBAaAMPUUUPOBAHHBIX KaJpPOB U CIELUAABHBIX CTaHKOB. L Lty A RERGE R GER U, P CE PR S i b A
Takum MeTOZO0M HamMM HMCHBITBIBAAMCH BCE BHAbI BSIMOAHSEMBIX 3allel- .
. AEHHui. % Puc. 53
®OTOMETPHUECKUN METOJA U3MEPEHUSA | 6apaban 06BepThIBAACH MAEHKOi, 3aKpENAIEMOH CIelMaAbHbIMU PE3UH-

kamu. Ha @uabm @uxcuposaroch usobpaxenue wmean 0,02 X3 mm.
Bapa6an npuBoAuAcs BO BpalleHHe ¢ HOPMaAbHOH CKOPOCTbIO; OTKpbI-
BaBIIAfCA CllegUaAbHO gua@dparMa 3SKCIOHMpOBaAa IIEADb Ha OapabaHe

boin paspaboran gpyro#i mMeToj usMepeHMs PaBHOMEPHOCTH XO0Ja Me-

XaHUSMOB — C PETUCTPUPYIOIIUM MHUKPO(POTOMETPOM; METOA YaCTHUUYHO
NPUMEHANCS AASI HCHBbITaHUA yxe cobpanHbIX Kamep. HepaBHomepHOCTH

XoZa 3sanucbiBamouero 6apabana (B nmepBoHayaAbHbIX KOHCTPYKLHMAX

a4

. i S e S — —

45




npu”aeuzennn Quabma. Ha guarp. 54 u 35 mo ocu abeumee — mac-

TOYHO Ha 0AuH ob6opoT. HakraapiBasi mAeHKY Ha OZUH U TOT xe 3yb6e
& P eran y i o, mrta6 10 m pasen 0,5 mm na naenke, uau 0,001 cex. CHUMOK BbIMOA-

¥ MOBTOPSASA ONbIT, Mbl TAKOHM CUCTEMOH MOI'AU BBISABUTH II€pUOIHYEC- 1
Kyio omubKy B HapesKe WIECTEPHM. llpomyckas ke HEKOTOpPbI OoTpe- ’E
30K MAEHKHM uYepes3 KaMepy Inepej CBeTAIIEeHCs LIEeAbIO, MOXHO ObIAO '

pOaHaAM3UPOBATh XO0J MEXaHU3Ma 3a KaKO#-TO MPOMEXKYTOK BpPEMEHH.

3Has | MpOsBAEHMS U 3aTeM NpoOMepss MAOTHOCTb Ha MUKPOPOTOMET-

pe Koxa, MOXHO MOAYYUTb KOAHWYECTBEHHYI KPHUBYIO H3MEPEHHS CKO-

poctu. Ilpu wusmepenun narorHocreii Ha Mukpoporomerpe Koxa wmbl
UMEEM CAEeAYIOLIee:

[

0

D = lg —

rae [o— noTok najamomero Ha (UAbTpP cBeTa, a [/ — NOTOK IpolIeA-
1 IET0 Yepes3 HEro. OTKJLOHE:HHE saekTpomeTpa L 6yzeT nponopuuo-
§ cd HaAbHO NPO3PayHOCTHU ', T. €.

it | Puc. 55 .
18 AToT 3aKOH GBIA MpoBepeH Ha MuKpodoromerpe Koxa. . HeH OAHOH u3 caMbIX MEPBbIX KaMmep AAj 3amHCcH 333;1(;,;;0:;21:{0;;0-
-1 . W3 xpuBoit gororpaduyeckod 3MyAbCUU HMEEM: _' BbllIE€ALIEH U3 MaCTePCKOH- s PRCIOT PR CHUMKa BHARO,

518 ro MEAKHX W3MEHEHHH CKOpPOCTEH NpPOUCXOAUT BCACACTBHUE HETOYHOH

e 4 1 Hape3Ku npouaeii 3y6beB M HenpupabOTaBLINXCS AeTaAeHu.
109 D=lg—= 1| lg lg £y}, 2 e
' _ rie ¥ — CKOpPOCTb JABHmKeHHUS QuUAbMa, a £, — KOHCTaHTa,
i i | i
Jh | '.-,‘ .[ pr— .K'ﬂ U T 3 ’-
M L
g L=l (s vl 4

rae K —mHekoTopas ROHCTaHTa, 3aBHCAMlas OT pPa3MEpOB IUEAHM, YyB-
A CTBUTEABHOCTH SMYAbBCHHU M T. A.
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B it Pue. 54
B ANorapudmupys (4) u zudepeHuUpys OpaByIO U AEBYIO 4acTb, UMEEM:
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- Takum o6pasom otHomenue oTkronenus dL (ot cpeaguero 3nauenus L)
| K CpeJHeMy OTKAOHEHUI0O L jaeT HaM OTHOCHTEADbHYIO omuﬁxy CKOpO-
CTU — OTHOCUTEABHYIO HEPABHOMEPHOCTb. ol

it Ha puc. 54 u 55 nomemieHnl gBa CHUMKa OTKAOHEHHA HUTH 9AEKTPO-

MeTpa IIpH MHKpoquomeTpHpOBaHnu 3BYKOBOH JOPOXKKHU, 3aCHATOH

e — e R e

1 OrkAOHEHHSI DAGKTPOMETPa B 3aBHCUMOCTH OT HPO3pPadYHOCTH MOryT ObITh HOAyYeHBI . = | .
II0CA€ COOTBETCTBYIOIIEM rpajyHpoOBKH MHKpodoTOMETpa NpH NOMOIIH KAHHA. ;
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3BYKO3ATIMCHIBAIOILIASL ATITIAPATYPA

=

KOHCTPYKTUBHOE OCDOPM.)\EI—IME MOAYASITOPA ABTOPA

npn Halmux paszpaboTkax O6bIAO MOCTAaBAEHO Tpe-

6oBaHME BBINyCKa annapaTypbl HECAOXKHOH KOHCTPYKUWM, TEKYIUUH pe-
MOHT KOTOpPOH MOI' Obl OCYWIECTBAATHCA TEXHUYECKUMHU MaCTEPCKUMMU
Ha KuHo(pabpukax. : | | .

Bcio BhinyuieHHHYI0 B 9KCOAOATALMIO anmapaTypy IO XapakTepy ee
Ha3HAYEHUsA MOXHO pa3AeAUTb Ha CAEAYIONIHE KaTEeropuu:

1. Craunonapnas annaparypa aAAs O6GCAyXKHMBaHUSL aTeAbe C 3aIUChIO
' 3ByKa Ha OTJEAbHOH ITO3UTHUBHOH INAEHKE.

2. A\erkas nepeHocHas anmnapartypa AAs SKCIEeJHLWH U pPa3sHOro poja
c‘eMOK 1O0J OTKPBITbIM He6OM, BAZaAM OT CBOEH TeXHUYECKOo# 6asbl, ¢
3aNUChI0 3ByKa M HM306paxkeHUs Ha OZHOH HeraTUBHOH IIAEHKE.

3. Aerkas amnmnapaTypa JAAS 3alucu 3BYKOBOH XPOHMKH Ha OJHOH
AEHKE. | : " i
4. YuuBepcaabHas anmnapaTypa, COBMeliamomas B cebe BO3MOXKHOCTHU
HCIIOAb30OBaHKsA B KauyeCTBe CTAllMOHAPHOH M B KadyeCTBE IEPEHOCHOH.
5. Craumonapras ammapaTypa JAAS 3amMCH TOABKO 3ByKoB ¢ 300-mer-
POBbIMH KacCCeTaMHu.

MoayasaTop cuctembl aBTOpa OBIA HCIOAB30BAH BO BCEX BBIIIENOHME-
HOBaHHbIX CHCTEMAax anmnapaTypb! 3a MCKAIOYEHHEM XPOHUKAAbHOH, rae
3alMCh OCYILUECTBASIETCH AaMIIOH TACIOLIEro paspsja.

Camas nepBasi MOoJeAb CBETOBOIC MOJAyAsTOpa ¢ Kamepoit Ha 120 m =
nsobpaxena Ha puc. 56. Maruutnas cucrema B 3TOH Mozeam mpea-
CTaBASIET MOAKOBOOOpasHOE APMO C HaJEeThIMM Ha HEro BO3GYAUTEAb-

HbBIMM KaTyLIKaM#i, a ONTHYeCKas CUCTeMa C LEeAbIO COKpalieHus raba-
pUTa HMEET M3AOM ONTHYECKOH OCH MeXRAY AaMIOH OCBETHUTEAS U
MargauTHo# cucremoit (cm. puc. 56).

JTa MOJEAb HE JaeT BO3MOMHOCTH YHUEEpCaAbHOH 3amucu. Bo
BCEX XK€ NMOCAEAYIOIIUX MOJZEASAX OChb HUTH MOXET 3aHuUMaThb A000€
HalpaBA€HHE B BEPTUKAAbHOH IAOCKOCTH, YTO JOCTHUraeTCs Bpall€HHUEM
BCEl CHUCTEMbl BOKpPYr TOpPHM30OHTaAbHOH OCH, ABAAKOLUIEHCS B TO Xe
BpeMs M OINTHYECKOH OChbI0O IydYKa CBeTa, NPOXOAAIlIero BHYTPU CEP-
A€YHUKOB ¥ IOAIOCHBIX HAKOHEYHHUKOB 3AEKTPOMArHHTA.

I

Caeayiouasi, BTopas MOAEAb MOZYAATOpaA npeacTaBAeHa Ha puc.57, 58,
Kak BMAHO U3 PACCMOTPEHHUs PUCYHKaA 57, MarHUTHas CUCTEMa OCUHA-

' Ha Bep-
aorpaa MMeeT CrneuuarbHyIOo ¢opMy spMa C MNOAMUNHUKAMA ep

TUKaAbHBIX CTOHKaXx,
AOMyCKallUMu Bpa-
[ieHue IMOABIX LUHWAWH-
APUYECKHUX CEepACUHHU"
KOB SAEKTPOMAarHura
BMecTe ¢ NpUNnasgHHbIM
K HUM MaCAsgHbIM Oa-
KOM, a CA€Z0BaTEAbHO
i paMKU C HaTsAHYTOH
HUTDHIO. '

Koncrpykuuss  aTOH
MozeAu 6oaee Komma-
KTHa, UMEET MEHbIIUH
pec U MeHbmue raba-
pUTBI, TIOYeMy C ycne-
xom Oblna NpUMEHEHa
Ha DKCIEAUIIMOHHDBIX H
XpOHUKAAbHBIX yCTa-

HOBKax.
Ha pucynke 57 caesa
npeACTaBAEH OCLHUAAOTPAD 6e3 BO3OyAUTEADH

MacAsSHOrO Oauyka CHATA M BbiHyTa paMrd
¢ HaJeToH Ha peryAupymomud BHHT PaMK

B s D ok e

s et s 1 ety A e MRSt 0, Ty et e

Puc. 56 :

bIX KaTylleK; Kp bIIIKa

ans murn. Camas  KpbINIKa,
Offi yuTHM IpeAcTaBAeHA B CE-

Puc. 57

A _ &
peAuHe PHCYHKa; HalpaBo n3o6paxeH CBETOBOH Mogyjiticilp;h:a I::gfgg:ﬂ
HOM BHZe, HO 6e3 OCBETHUTEAA H 6e3 UMAUHAPHIECKOH OT‘;eﬁbHo e
BO BCEX RBINYIIEHHbIX CHCTEMaX Bcemzi.l Hyec'rsg:it:?aziii Biiasipi

rpada, U €€ TIOAOKE
;aangggioazzﬁggﬁocgnﬁn;a. [Ipn nmpeAcTaBACHHOM HOAO}KEHH: g;emnoro
MOAYASTOpPa 3aluCh HNPOU3BOAUTCH TpaHCBepcashBDHIE)IMM::I:’; im;aBAHET
Kouerpykuus paMKu AAA HUTH AaHa Ha puc. J8. Fa ’ HgaeTcﬂ e
co60oi AaTyHHYIO CKOOY, MEXAYy KOHIIaMU KOTOPOH M HAT rHoe bl i
BunT Ha KpbIIIKE MacAAHOro Oaka CO343€T MUKPOMETPEH

i, e
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AUIIb K BCTABACHUIO TPYOKH YyABOUTEAS
o6pa3om, 4TO6bI OCHOBaHMs MPHUSM Ae-
oii nmaockoctu. Camo coboii pasymes=
BO3MOXHO AMIIb AAS 3aNHUCH IO Me-

aMKH JA
ll?{a nep:mf{ TOYHOH YCTAaHOBKM HHUTH IO OTHOUIEHUIO OITHUYECKOH ocCH
ABYX MOJAEASIX B ONITUYECKOH cucremMe ObIAU :
MaAbHble MUKpocKonunuyeckue 10 O ok
ne lU-KpaTHbIe alloXpoMaThdyecKue o0‘eKTuBsbI

Ad B OCLUAAOTpa@de CBOJAUTCA
B8 MOAIOCHBIH cepAeuyHUK TaKUM
xaAM 6bl CTPOro B rOpU30OHTAADH
eTCsl, UTO NpUMEeHEeHHe YABOUTEAA

TOAY TEPEMEHHOH aMMAUTYADI.
TpeTbs MOAEAb OCUMAAOTPAQA TO BHEIIHEMY BUJAY OYEHb IIOXOXka Ha

BTOPYI0 MOJEAb; BMECTO 10-kpaTHbIX MUKPOCKOMUIECKUX 06‘eKTUBOB |
umeer HopMaAbHbie 20-KpaTHbIC amoxpoMaTuueckue ¢ anneptypoii 0,65.
Boaee xopoTkoe pabouee paccTOAHHC 20-xpaTHbIX OO°€KTHBOB BbI3BA~

A0 M3MEHEeHHe B KOHCTPYKUIHH pHyTpeHHe#l 4acTH MOAMOCHDIX HaKOHEeY~
quKoB. 1lpubanzenue OO6'€KTUBOB K HUTH BBI3BAAO HEKOTOPOE YMEHb-

menue (1a 20—25%) cUAbI MATHUTHOTO TOAA & Me X AYNOAIOCHOM 3a30pe.
Heo6x0AUMO#l COCTaBHO# 4YacTbl0 CBETOBOTO MOAYAATOpa SIBASIETCH
KOHTPOAbHAsi BUBUPpHAA Tpy6Ka, KOTOpas MO3BOAACT BU3yaAbHO IIPOBE-
pATb (POKYCHPOBKY 06‘eKTHBOB ¥ I'AaBHbIM O6pasoM CAyZUT AAA KOH
TPOASL 3a BEAUYHHOH aMIAMTYZ KOAeOAOIIEHCS HUTH. AAs BbILIEONH-
canHOH cHCTembl dTa Tpybka YCTaHABAHBACTCH neprneHJuKyAsspHO K

a
P ——————————

1

Puc. 58

C anm %
THBOBeI;';);EEH 0,30. IIpumenenue 10-kpaThbix MUKpockonuaeckux o6e
TEADHO YIPOIIAAO (POKYCHPOBKY ONTHYECKOH CUCTEMbI KH

e AaBaAO BO3MOXHOCTb MOAydYe-
. n HUSA CUABHOT'O MarHuUTHOI'O IMO-

: _ Al B MEXAYIIOAIOCHOM 3a30pe—

_ okoro 22000 raycos. [lpwu

. 7 .. 20-kpaTHOH MacAsIHOH oOnTHKE
v e ,. BEAMYHUHA TIOAS oOCTaBaAach

| Ta Xe.
Arst Bcex cuerem, kak 3TO

Y, ObIAO OMKCaHO BbILIE, HAMY IPU-

- gI]eHHAHCb YABOUTEAHM 3amucw.
| /E A:EBOHTBAB (puc. 59) npeacran-
. T AaTyHHyl0 Tpyb6ky A,
B | BCTaBAAKIUYIOCA BO BHYTPEH-
,. < Hee OTBEPCTHE IIOAKCHOrO cep-
iy _ ‘ AeuHuKka b5 co cTopoHbI u306-

paxarwumero o6‘ckruna.

BuyTpu aAaryunoi#t Tpy6ku mo-
. MEIUAIOTCA ONTUYECKasr CHCTe-
£ Ma C u3 ZBYX CTEKASHHBIX
npusMm (0ZHa U3 KOTOPBIX UME™

eT NPAMOYI'OAb
e y HOE OCHOBaHUE
Py paneuoujarbHoe) u guapparma L) ¢ aBymsa HpHMOYI"OJ\thI:

MH OTB
st AEEEZ:HMH- Tounaa ycranoBka zuparmbl MO0 OTHOUIEHHIO K MPH-
cA 3apaHee, OAarozaps yemy yCTaHOBKa CaMOro yJBOUTE=

Puc. 59

MyTH CBETOBOrO
O06‘eKTHBOM ¥ LMAWHZPHUYECKOH AUH30H; C

jolIero 3epKaaa,
CO6paHHBIX B OAHOM METaAAMYECKOM Tybyce.

VmeeTcss BO3MOXKHOCTb YCTaHOBUTD TybycC
OTHOLIEHUIO K ONTHUYECKOH OCH ocuuAAOTpada.

Cama ycTaHOBKa BHU3H
Tybyca CTaBUTCA MOA onpeAen

ocuuArorpada A0 IUAMHAPHYECKOH AMH3DI HE AONXKEH

nyyka MeXAY n3o6paxaruM MUKPOCKOTIHUYECKHUM
OCTOUT M3 IMIAOCKOro OoTpazxar

1,5-kpaTHoro ob‘exTuBa H 10-xpaTHOrO OKYyAAPa,
Ty6yc nomeraeTcs Ha

BEpPTHUKAaAbHO CTOHKE.
B AIOOOM IOAOXKEHHU TO

pHoif TPyOKM 3aKArouaeTCs B TON, yTO 3€EPKaAO
eHHbIM YTAOM K ONMTUYECKOH OCH OCLHA~
aXEeHHOTro OT NUAWHZAPHUIECKOH

npuueM NyTb Nyyka cBeTa OT
3aropaXuBaTbCH

Aorpada, obecrmeunBalomUM  XOA OTp
AMH3bI NydKa CBeTa B OKYAADP TPy OKH,

3epKaAOM.
B oxyAsipe BU3HPHOH Tpy6KM TMOAyHaeTCs B YBEAMICHHOM PUJAE SICHOE

uz06paxeHue ONTUYECKOH IEAn Ha ¢urbmMe M Auapparmpl UAUHAPH=
gecKOo#l AUH3bl, 3aTEMHEHHOC n3o06paxkeHneM koArebArouefics HUTH OC-

1uAAOTpada.
3pykoonepaTop, HabA0Zas BO BPEMA 3amUCH 3a aMIAUTYJaMH HHTH,

peryAupyeT X BEAUTHHY, Bo3Je#cTBysA Ha YCUAUTEAD.

Tounas (POKyCHPOBKA ¥ PeryAmpoBKa n306pakeHus: ONTUYECKOH IUEAHU
Ha (puAbME HE MOXKET 6biTh NMpOUM3BeJeHa NMpuU IMOMOILH TaKo# BU3BUP-
go#i Tpy6ku. Ilposepka mPaBUAbHOCTH (DOKYCUPOBKHM TPOMSBOAUTCAH
y3MepeHueM Leaoro p#iadaa 3a9KCIIOHUPOBAHHDIX Ha ¢opurbMe U NPOAB~

AeHHBIX ONTHUUYECKHMX IIeAelH, MOAYYEHHDIX MOMEHTaAbH
npyU PasHbIX YCTaHOBKAX IMAUHAPUYECKOH AMH3DI IIO OTHOLIEHHUIO K

(PpUADMY.

[luaunzpuueckas AUH32 6rarozaps ee KOpOTKOMy (POKyCHOMY paccTos
HUIO JOAXHA Bcerga HaxOZUTDCA 6AM3KO OKOAO (puAbMa M OYEHDb TOHT
HO (POKyCHpPOBaATbCH MUKPOMETPEHHDIM ABUXKEHUEM, ITOBTOMY BO BCEX
cuCTeMax CBETOBOI'O MOZAYAATOPa HUAMHZPHUUECKAZ AMH3a BcerJja ycrar

HaBAMBaeTCA Ha ACGHTONPOTSAKHOM MEXaHH3ME.
Q6puH0 LUAMHAPHUYECKAs AMH3a BCTaBAACTCA pMecTe ¢ Auadparmupy-

folleil 1IeAb0 B CINEUIUAADHYIO onpaBy, KOTOpas NOMeIuacTcHa b KOPOT-
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KoM Tybyce, umewileM Heobxoazumble AAA (POKYCHPOBKHM U YCTaHOBKH
asuxenus. Campiii Ty6yc ycTaHaBAMBaeTCsI MAM Ha CTEHKE KaMepbl

AEHTONPOTSXKHOIO MexXaHM3Ma WAM Ha CHELUUAAbHOH CTOHKE BHYTpPH
KaMepbl ACHTOIPOTSAXHOIO MeEXaHHU3Ma B TE€X CUCTeMax, rAe€ CBETOBOH
MO AYASATOP INOMEIIEH BHYTPHU KaMephl.

B kavecTBe uCTOUHMKA cBeTa JAAf CBETOBOrO INydYKa HMCHOAb30BaH

cTaHZapTHbiH Tun ocseruteAbHo#t Aammbl O3 12 8 3 a. Aamnouka
yCTaHaBAMBAETCs BHYTPHU KOXKYyXa, NpeiOXPaHAIIIEIo €€ OT CAy4YauHbIX
NOBpeXACHUI M cMmelleHu# ¢ oTPoKycHpoBaHHOro noroxenus. Ilarpon,
B KOTOpPbIM BCTaBASETCS AaMIIOYKa, AOIYCKaeT BCEBO3MOXHbIe IlepeMe-
IIEHUSA AAMIIOYKHU JAAS TIPaBUABHOM €€ YCTAaHOBKM II0 OTHOUIEHHIO K
KOHJEHCOPY, NOMELIeHHOMY B mnaTpybke Koxkyxa ocBeTuTeAs. Koxyx
OOBIYHO YKpEnAsieTcss Ha (paCOHHOH CTOHKE, XKECTKO CBA3aHHOH C OcC-
HOBaHUMEM MAarHUTHOTO spMa CBETOBOI'C MOJAYAATOpA.
Takum o6pasom Bcs onTHyeckass CUCTEMAa CBETOBOI'O MOAYAATOPA,
KpoMe ILIMAMHAPUYECKOH AHH3DI,

IIO3BOASIET 3apaHee INPOBEPUTh U
OT(POKYCUPOBATh ONTHKY OCIIHA!
Aorpadga, CHAB €ro c mecra yc-
tanoBKU. [lpn ycramosxe xe Ha
MECTO IPUXOAUTCH AMUIIb IIpa-
BUABHO IIOCTaBUTb €ro Io OT-
HOIIEHUID K ULUAMHAPUYIECKOHA
AHH3E. |

Yerseprass MOJZE€Ab CBETOBOro
MOAYAATOpPa IO CBOE€H KOHCTPYK-
I 3H3YUTEABHO OTAUYAETCS OT
Bcex npegbigymux (puc. 60, 61

u 62).
YcrauoBka U HaTsMXEHUE HUTU
Purc. 60 IIPOU3BOAATCA HE Ha pamMkKe, a B

creluaAbHO YCTPOEHHOM AaTyH-
HOM cocyJze A, umero-

IIEM BUJ KPYIAOH KO-
pO6KM HE6OADLIOH BbI-
COTbI, C OTHUMAIOLIECH~
CA KpPYTAOH KpbILIKOH
B, xoTopas repmeru-
YEeCKHU 3aKpPbIBAET KO-
pOOKy npu 3aBepThiBa-
HUM Kpyraofi raiixu b.
JTa KOpoOKa CAYXKUT
B OJHO U TO XK€ Bpe=
Ms MacAsIHbIM OaKOM Puec. 61

U paMKOH' JAAsl HUTH.

Cura BHaTsXEHHs HUTH BCerja HaXoAUTCS IOJA KOHTpoAaeM Oaarozaps
oco6oMy ycTpOHCTBY HaTsKeHus. HaTsaxeHue HUTH MNPOH3BOAUTCS

ABYMS NAoOcKMMHU npyxunamu ab u cd (puc. 62); npy:xuHa ab oTrpa-

AyUpOBaHa Ha ONIPCACACHHYIO CUAY HAaTAXEHUsS HUTH, KOTOpasa OIlpcaAc-

e I = e
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AfeTca nepememieHueMm rafiku f ¢ AByMs KOHTaKTamMu m u n. ["'oroBKa
suHTa S UMEeT JAeAeHHMd, YKasblBaloIIWEe CHAY HaTaxeHnus. Buur {,
NpoXoAAIMil BHYTPU BHMHTA O,
HATArCMBaeT HUTb A0 TeEX IOP; T
noka npyxuna ab ne 6yaer
KacaTbCsl KOHTAKTOB m U 7. Y 1082 e
DTOT MOMEHT OTMeYaeTcH IO- 7 "‘“‘"‘“4\' |"——“
TYXaHUEM KOHTPOAbHOH AaM- HEE---
TTOYK U, i
Bce ycrpoiicTBO HaTsAXEHUSA R\ -
HUTHU TIOMEIUAETCSA BHYTPHU KO- AN | i
po6KH, U TOABKO I'OAOBKHU BUH- | (et
TOB O u t BhIBEJEeHbI HapyXxYy, . 4 07T 14} b,
yT06bI MOKHO O6BINO HACTPOHUTD T\
HUTb, HE pacKpbiBass KOPOOKMH:
[ToArocHble HAaKOHEYHHUKH Mar-
HUTHOH CHCTEMbl, HMMEIOLIUEe
TakKyl xXe @opmy, KaKk HU B
NpeAblAYLIUX MOJAEAAX, BIIasHbI

B JHO U KpBILIKY KOPOOKH.
[Tpn ycraHOBKE HHUTH AErKoO
BUJAETb ¥ IIPOBEPUTb €€ II0-
AOXEHHUE [10 OTHOIIEHUIO K IO-
AIOCHBIM HaKOHEYHHKaM U K
orBepcruio O, uepes koropoe
TIPOXOAUT MYYOK CBETa. B 2o

Koraza Tpebyerca CMEHUTH | .

HUTH, 3aMEHSIOT LEAHKOM BCIO KOpPOOKy HMeoeHcs 3anacHOH KOpoO-
koff C HATAHYTOH 3apaHee HUTHIO. JTHM YCTPAHAIOTCS BCe HEYZ00CTBA
NpeAbIAYLUINX CUCTEM, XOTsl MepeOoKycHpOBKa 00'€KTUBOB BCE-TaKH MO-
xeT norpeboBaThCA. _
Onucansas cucreMa KopoGku gomyckaeT pabory u 6e3 AeMOpuUpPYIO-
niero MacAa M ¢ MacAOM; B [IOCAEJHEM CAy4ae OTBEpCTHE O Ba aue u
Ha KpBIIKE KOPOOKM 3axkpblBaeTCsi MepMETHUYECKH CHapyxHd TOHKAMH
IAOCKO-TIapPAAAEAbHBIMU CTEKAAMH, NPENATCTBYIOIUUMHA  BBIAUBAHHIO
MacAa M3 KOpPOOKM M MONajaHWIO MacAa Ha OO'eKTHUBBI.

VeranoBka HUTH Ha ONTUYECKOH ocu coBepuiaeTcs MNEPEeMCIICHHEM
BCeH KOpPOOKHM LEAHKOM.

MaruuTHass cucremMa HMEET UMAMHAPUYECKYI0 QopMy M COCTOMT H3
ABYX pa3‘eMHbIX yacTeii: B KamJ0d 4yacTu MoOMelaeTCA o6MOTKa BO3-
6yXACHUA U TMOAIOCHBIH cepAeyHUK C OO'eKTHBOM. YHuUBEpCaAbHOCTD
3anucil MpeAyCcMOTPEHA BO3MOXKHOCTbIO BpALICHHWA BCEro MOAYAATOPA
B KOABIIaX IIOCTaMEHTA.

CTALUUOHAPHBIE 3BYKO3ANUCHIBAIOIIUE YCTAHOBKL

Craumosapuble MOAEAU 3BYKO3AMMCHIBAIOIUMX anmnapartos Gbiam €O6 pa-
HbI MAM HA MACCHBHBIX HEMOABHUXKHBIX cToAax (puc. 36) uAM Ha KaTa-
IOIIUXCA TEeAeXKKax, Hecyliux B cebe ycuAMTEAb M BCE HeoOx0ZuMble
MCTOYHUKM MUTAHUA YCUAUTEAA U CBETOBOrO MOJAYAATOPA (puc. 63).
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6uHbl, uTO ObecneunBaeTcs NMPOMexyTOuHbiM GapabaHoM P, Bocnpunu-

MalouuM Ha cebsa HaTsAXEHUE HaMaTbiBaloue OOOHHDI.
Ha puc. 64 sicno BuzHA BC KOHCTPYKUWA YCTaHOBKM M CXEMa ACHTO-
NPOTAKHOIO MeXaHM3Ma. 34ecb A — CHHXPOHHbIH MOTOP; B —my@dTa

cuenaenusi; C — wma-
xoBuk; L) — ocb 3y6-

B CTAallUOHAPHBIX MOJEAAX HMEAACh BO3MOXKHOCTD UCIIOAB30BaTh A0CTa=

HbIX MEXaHM3MOB. JTHM MOTOPbl YyCTaHaBAMBaAUCh AUOO CHHXPOHHDBIE
¢ aCMHXPOHHBIM NMYCKOM, paGoTaioliue OT rOpOACKOH MarucTpaiu,, Aubo

[ TOYHO MOIIHbIE MOTOPbl JAAA NPUBEACHUA B ABUXKEHHE ACHTOIIPOTAE=
|
L
|

13 Pue. 63

L B3aMMHO-CHHXPOHH30BaHHbIe, NPHUYEM CKOPOCTb HX JBUXEHUS MOTA&
| | peryAupoBaTbCs PEOCTaTOM MOTOPa PEeNyAbCHOHHOIO THIA, MPUBOJASA-
i | Iero B ABWXKEHHE BCIO CHCTEMY CHHXPOHM3OB2HHDIX MaTOpOB. Heob6xo-
=348 AuMasi HOMUHaAABHasi CUMHXPOHM3UPYIOIIAss MOIIHOCTh MOTOpa, HE HHUXE
{li = 75—100 sm, o6ecneunBara BO3MOMHOCTb NpPUMEHEHHs B KauecTBe
CrAaAKMBAIOILIEr0 HEPAaBHOMEPHOCTb JBUMKEHHUS (PUABTPa NpPOCTOro, Ma-
XOBUKa IMOCAaXEeHHOrO XECTKO Ha OChb MOTOpa, zerawiuero 1440 o6/musn.
L [lepeaaua apumenus c xoauuuentom 1:4 x 3ybGuaTomy Begywemy
i nmAeHky 6Gapabany /V, Ha KOTOPOM HPOUBBOAUTCS 3amuch 3ByKa, ocyuie-
' . CTBASIETCS TIIATEAbBHO Hape3aHHbIMH U3 HyBoTekca mecTepHamu (puc. 64).
PasnoMepHOCTD JBUAEHHSA NAEHKH B MEXaHH3MAX, MMEIOIUUX B KayecTBE
(GUABTPA MaXOBHK, IPAaKTHYECKU OKa3aAacb BIIOAHE YAOBAETBOPUTEAbHOH,
ik MpU4YeM CTElEeHb HEPaBHOMEPHOCTH IIPpUM M3MEPEHHH OKasaaacb B npe-? |
AeAax, AOINYCKAIOUIUX HEUCKaXKEHHYIO 3alucCh. -

[Ipumenenne Takoro mpocToro UAbTPa OKa3aA0Ch BHOAHE BO3MOKHDBIM
AUIIb B MEXaHHM3MaX, MMEIOIIUX BCErjga IOCTOSHHYIO HAU MEJAEHHO
| || ¥ NAaBHO W3MEHMIOLLYIOCA HArpysKy, W Npu MUIECTEPHSX, OYEHb TOUHO
L U3roToBAEeHHbIX. Bo usbexeHue TOAYKOB oT paboThl PpUKLKHM, HAMaTbI
Bajomie 606uHBI, mepejaya K (QPUKUUM OCYIUECTBASETCSH PpPE3WHOBDIM %
KPYTrAbIM PEMHEM, CMAr4alIlUM BO3MOXKHbIE TOAYKH. » o
Sanuch GOHOrpaMMbl - HEMOCPEACTBEHHO Ha 3ybuarbhii OapabaH mnpak- S
TUYECKU OKa3aaacb BIIOAHE HaJAEXHOH, HE BHOCAILIEH Cepbe3HbIX MCKa-~
xeHui, MOCKOAbKY 6GapabaH CAeAaH C ZOCTATOYHOH TOYHOCTbIO, a Ha~
TSIKEHHE NMAGHKH BCErja IMpOMUCXOAMT CO CTOPOHbI c¢MmarbiBaiouleii 60- ¢

e

yaToro 6Gapabana, Ha
KOTOPOM IIPOUCXOAUT
sanuch; K— ocp npo-
mexyTOuHOro 6Gapaba- o
Ha; £ — ocb @pukuum, 3
HaMaTbiBalolei 606u-

upl; [N — 3y6uaTbliii Be-

Ayuiuii nAaeHKy Oapa-

6an; P—npomexyTou-

Hpiii 6apabas.

AETKUE TTIEPEHOCHBIE-
3B VK O 3 AINMMCHIBAIO-

LIME AMIIAPATHI

Aerkue mepeHOCHbDIE
3 By K 03anucbiBalomine
annapaTthl, 0ObIYHO yC-
TaHaBAMBalOLIMECs Ha
mTaTuBax, BCA€ACTBUE
AErKoro Beca M MUHU-

MaAbHOro rabapura HE |
NO3BOASIIOT IOCTABUTb JOCTATOYHO MOIIHBIX MOTOPOB, 4 Tak Kak 3a-

uchk OOBIYHO INPOU3BOAUTCA COBMECTHO C nsobpameHueM Ha OZHOH
IAaHKE, TO MOTOp HeceT 3HAYUTEADbHYIO HepaBHOMEPHYIO Herpysky OT
c‘eMOUHON KaMepbl M OT AEHTONPOTSKHOrO MEXaHH3Ma AAX 3aIUCH
3ByKa. DTO CO3ZAET AOBOABHO TAKEABIC YCAOBUIA AMA MOAYVYEHUSA A0~
cTaTOUHOH paBHOMEPHOCTH JABUKEHUS IIACHKH.

MoaeAp mozo6HOro THUNa, BHINYIICHHAS B SKCIOAOATALMIO U JaBHIasg XO-
pomue MokasaTeAn paboTbl B PasHbIX 9KCIIE ZULIMOHHDIX YCAOBUSAX, TPEA-

cTaBAeHa Ha puc. 6.
Ha puc. 66 mokasana cxemMa AEHTONPOTKHOrO MEXatUSNA. Motop A

HocTosHHOrO Toka MoummocTbio 30—35 am 3000 o6/ mun. 24 8 Bpa-
maeT ocb B cO CKOPOCTDIO 1440 06/mun. JTa OChb BpallaeT MEXaHu-
gecknit puabTp C co cnuparbHOll IPYAHHOH €O CKOPOCTRIO 360 06| mur.
JIaf moAAepXxaHUs IOCTOSHCTBA OOOPOTOB MOTOP cHabGxeH BAEKTPU-

gyeckum peryaaropom E.

[TocAe nepesauy ABUKEHHUS MEXaHHUUECKOMY (QUADTPY OCD B Bpamaer
MEexXaHU3M Cc‘eMoOYyHON Kamepbl 4Yepes rubKkuii Baa auamerpom 0O mm,
saKAlOueHHbi B msornyryio Tpybky F. Dra Tpybka BMEcTe C rubKUM
BAAOM OYEHb AEFKO M OBICTPO CHUMAEeTCs W yCTaHaBAUBAETCA Ha armiiar
pate. ['u6xuit BaA B 3HaYUTEADHOH CTEIICHU CMATMAET HepaBHOMED*

HOCTb HAarpy3kKu OT TOAUKOB ABHXEHUA rpefiepHoft cucTembl C'eMOY-
HOH KaMephl.
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Ha aue c'emounoii kamepspl, ycTaHaBAMBaeMO# HaJ 3BYKO3amUChIBaIOIIEi
KaMepoH, JeAaeTCs cUuenuarbHbI ILIEA€BOH mnpopes, uepes KOTOPbIi
NPONyCKAeTCs INAEHKa K AEHTONPOTAXKHOMY MexXaHU3MY.

| 3anuch 3ByKa IPOU3BOAUTCH
Ha raaJKoM MaccuBHOM 6apaba-
He K, cBo60aHO mocaxkeHHOM
Ha OCb U YBAEKaemMoM JBU-

-XX€HMEM CaMOH TIAEHKH,
L — nataxHo#i poauk, o6yc-
AOBAUBAKOIIMHA CUAY CLENAE-
HUs TNAeHKM ¢ 6OapabaHowm,
N — Beaymuii 3y6uatniii 6apa-
6aH, CUAAILUNA XKEeCTKO Ha 0J-
Ho#f ocu ¢ maxoBukom. Mexa-
HUYEeCKHH# (PUABTP HHKaKOro
CIIeIUaAbHOTIO JeMI(pUpOBaAHUA
He uMmeeT. 1 — cTolika, Hecy-
mas Ha cebe Tybyc ¢ LIMAMH-
APUYECKOH AMH30H CO BCEMM
He0OX0AUMBIMU JAAS (POKyCH-
POBKH PEryAupOBKaMHU.

- Usmepurteabubie npubopsl,npu-
6opbl yipaBA€HUSA U BU3UpPHAS
Tpy6Ka CMOHTHPOBaHbl Ha 60-
KOBBIX KpbIIIKax amnmapara.

BuyTpenusas wacTh BCEro anmaparta XOpOWIO BHJAHA Ha puc. 65.

Sanuch 3ByKa Ha N0A00HbIX annapaTax 4aeT YA0BAETBOPUTEAbHBIE pE3yAb~

Puc. 65

Puc. 66 b
TaTbl, XOTS PaBHOMEPHOCTb JABUMEHHUA IIAGHKHM 3JeCb HEJOCTAaTOYHO =
obecrieueHa BCA€ACTBHE MaAOH MOIIHOCTU MOTOpPA M CPABHUTEABHO A€rKO= =
ro (PUAbBTpa, uMeloWero cobcTBeHHbIt nepuoj Korebauunit (3 mep/cex.).
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YHUBEPCAABHBIE 3BYKO3AMNKWCHIBAIOLIHE ATTTTAPATDI

MozeAb VHHBEpCAAbHOH ammapaTyphl, Jalolied BO3MOKHOCTD paboTaTh
¢ OAHON WAM ABYMS NMACHKaMu, IO CBOEH KOHCTPYKLIHH OAM3Ka K THUNY

[IepeHOCHbIX anmnapaTos, 4To 06'sc-
HAeTca HEOOXOJZUMOCTbHIO YCTAHOBKH
ee Ha ILITAaTUBE W IEPEHOCKH.

YcaoBua crauuoHapHoii  paboThl
MpM 3anuCH 3ByKa Ha OTJAEAbHOH
IIACHKE NMpeJ SBASIOT K YHUBEPCAADb®
HOM annapaType 6oaee NMOBbILIEHHDIE
Tpe6OBaHUA B OTHOLIEHHUM Ka4ye€CTBA
3alucu, a CAeJOoBaTEeAbHO H JOC-
TaTO4YHOH o06ecrneyeHHOCTH paBHO-
meprocTu aBumenus mnaesku. llo-
3TOMY ®Ta MOJAEAb OTAUYAETCS OT
nepeHocHoro tumna 6oaee MOLUHBIM
moTopom — 60—70 sm (puc. 67 u 68)
M HECKOABKO JAPYIHM YCTpPOUCTBOM
MeXaHUYEeCKOT0 (HUAbTPa, KOTOPDIH
BMECTO CIMUPAAbHOH NPYXKUHDI UMEET
waiiby A us ¢uapua. Cucrema mne-
pejaud ABUXKEHHUS OT MOTOpa K AeH-
TONPOTAXKHOMY MEXaHU3My M K
c‘emMouyHOil Kamepe M YCAOBHUA pa-
60Tbl aHAaAOTHYHbI MOJEAH IIepe-
HOCHOr'O THNA. 3anuch 3ByKa IpO-
ucxoautr Ha 3y6uatom 6apabaue 1V,
MECTKO cuaameM Ha ozHOH ocm c maxosukom. Croiika I moazep-
KuBaeT TyOyC C LUMAMHAPUYECKOH AMH30H M Ty6yc BU3MDHOH Tpy6-

e e | e e e e Wl L

‘Puc. 67

Puc. 68

)
IIEPEHOCOK.

ku U, uro mnpezoxpaHAET BU3UPHYI0 TPyOKy OT u3AOMa BO BPEMA
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. Ha puc. 67 npeacraBaeHa ycraHOBKa anmapata JAAA 3alliCH  3BYyKa
U u3o006paxeHUsas Ha OJHOH M TOH Xe INAEHKE.

Momp ycraHoBAeH Takum o06pa3omM, YTO €ro AErko CHATh C MecTa
YCTAHOBKHM M 3aMEHUTDb CIIELIUAAbHbBIM IIPUCIOCOOAEHUEM, NMO3BOAAIOLIUM
COeAUHUTDb amnmnapaT C CHUHXPOHHBIM MOTOPOM, 4YTO HEOOXOAUMO IpH 3a-
MUCH 3ByKa Ha OTJEAbHO# naeHke. B aTom cayuyae anmapar CHUMaeTcs
CO WITAaTHMBa M yCTaHaBAMBAEeTCsA Ha (PyHAZaMEHTHO# NAUTE, Ha KOTOPOWH
MOHTUpPYETCA M cuHxpoHHbii motTop. (‘emouHas kamepa cHUMaeTCs

' U 3aMEHseTCs CBETOHENpOHMIaeMOodl KopoOkoi, BMmewawmued B cebs
KacCeThl C MAGHKOH M MEeXaHHW3M JAAS HaMaTbiBaHUS IA€HKH. JTa KO-
pobka MMeeT BCe OCHOBHble pa3Mepbl, OZUHAKOBbIE CO C'€MOYHON Ka-
mepoii. Bpems mnepexoza c¢ paborbl Ha OJHOH mAeHKe Ha paboTty
¢ AByMa naeHkamu He npesbimaer 30 mum.

Hazexsocts M kxawvecTBO paboTbl anmapara NpHM 3anucH 3ByKa Ha
OTAEAbHYIO IAEHKY BbIllI€, Ye€M I[IPA COBMECTHOHM 3alUCH M 3ByKa WU
u300paxeHusl. -

[Ipumenenue B aTOH MOZeAu CBETOBOro MOJAYAATOpa CO CHELUAADHDIMU
MMMEPCHUOHHBIMM OO0'€KTUBaMU MO3BOASIET 3HAUYUTEABHO COKpAaTUTb ra-
6apuT BCeH YCTAHOBKHM U IOAYYUTb Ka4deCTBO MNPOAYKLMN He HHKE,
YeM B TSXEAbIX CTAallMOHAapHBIX CUCTEMaX.

[lepsonauarbHas KOHCTPYKUMA 2TOH MOAEAM OTAMYAAACh OT BbILIEOINH-
CaHHOrO amiapaTa MCIOAb30OBaHMEM MOTOpPa OT C'€MOYHOH KaMephl,
nepesayel ABMXEHHSA K C'eMOYHOH Kamepe He rub6KuM BaAOM, a XKecCT-
KUMH BaAaMU C CUCTEMOH peJyKTOpPOB, YCTAaHOBKOM amnmapaTa Ha IITa-
THBE Jame NpHM 3anucu Ha JABYX OTJEAbHBIX IIA€HKaX, 4TO H306aBAANO
OT HEOOX0AUMOCTH YCTAaHOBKH CHHXPOHHBIX MOTOPOB.

JTa KOHCTPYKUHMS IIMPOKOTO PacHpoOCTPaHEHUS HE TMOAYYHAA BCAEA-
cTBUE Heyao6cTBa OOCAyXMBaHUA ¥ HEKOTOPbIX KOHCTPYKTHUBHBIX Je-
(EKTOB. -

CTAUMOHAPHBIE AIMAPATH TPAHCIIOPTAEEABHOI'O THIIA

lih . -Qanofi 3 nocaezuux paspaboTOK KOHCTPYKTUBHBIX (POPM SByKOBaII#-

|

CblBalOIUEeH anmnapatypbl
ABASIETCA CTaluoOHapHas
MOJEAb Tpagcnoprabe-
ABHOrO THIa, NpeACcTaB-
AeHHass Ha pwuc. 69, 70
u /1.

B orAanuue ot panee onu-
CaHHbIX  CTalMOHapHbIX
CHCTEM 3J€Chb Mbl
300-meTpoBbIE KacCCEThI,

Hu3Ma, U 6oAee KOMMIAKT-

BbIHECEHHbIE M3 KaMepbl
ACHTONPOTSAXHOIO Mexa-

HOe pacloAOXKEeHHEe BCEX =
npu6oOpoB U JeTaAeH Ha

obue#l GyHAAaMEHTHOH MNAHUTE. 3anuch (QOHOrpaMMbl NPOU3BOZUTCSH-

He Ha GapabaHe, a Ha CROOOJAHO uayuiedi Mexay AByMs POAMKAMH IIACH~-

ke, 4TO AAET piAZ yao6cTB mpu (QOKyCHPOBKE ONTHICCKOH IEeAU U TpH
Tak Kak HaOAlOAE€HUE NTPOU3-

[IoMellleHHbId Ha Kpbi-

HaGAIOACHNM 32 aMIAMTyZaMH KoAebaHui,
BOAUTCS Ha TIPOCBET 4epes MUKPOCKOII-AYITY,
mke kamepbl. AAs '
6oaree YyaobHoro
HabAI0Z€HUA 32 aM-
NAUTYZaMH I pUMe-
HeH cnocob pasBep-
TKM KpUBOH 3BYKa
c TMoMOIbIO Bpa-
IAKIINUXCA Henoc-
peACTBEHHO 3a [IACH-
KO# NMpU3M ITOAHOT'O
BHYTPEHHErO0 OTpa-
XKeHusl, Tak 4YTO B
MHAKPOCKONI BUJAHDI
; He TOAbKO BEAHYU-
E Hbl aMIIAUTYJA, HO H
BCA CAOXKHas Kpu-
k Basi 3RyKa. llyTb
ABUXKEHHUA IIAEHKHU

XOpomo BHUJAEH Ha ; : ‘.
puc. 71, rae A, u A,—6apabanbl — MOAAIOIUUH 1 y6upaomuii NAEHKY;

B — poAuk ¢ (QpuUKUUCH, 06yCAOBAMBAIOLIMH ONPEACACHHOE HATAKE-
e maeHku Mexay AByma poauxamu C n D, panpaBAsiolguMH IACH-

Puc. 70

&_ Puc. 71

E — sy6uaTpiii GapabaH, BeAymiuid NACHKY
aXOBHKOM MEXaHUYECKOro (QPHUAbTPA.
na KpoHmreiine K Kamepbl.

A Ky K MeCTy 3aluCH 3BYKa;
Bt ) U KECTKO CUAALIMI HA OAHOH OCH C M
S CaeToBoii Mogyasp [ ycTaHaBAMBAaeTCA
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Ara yaobcTBa POKYCHPOBKM M COKpameHus obmux rabapuToB amnmna-
paTa MOAYAATOP MMEET BpalUaloIIyIOCA NPU3MY IIOAHOI'O BHYTPEHHEro

orpaxenuss G, MO3BOAAIOWYI0O OTBECTH NYYOK CBETa B CTOPOHY M OT-

(JOKyCcUpPOBaTh MOJAYAATOpP, HE cMelwass ero ¢ mecra. Mexanuyeckui
QUABTP HUMEET LUAHHJIPUYECKYI0 CIHUPAAbHYIO IMPYXKHUHY U BO3AYIUIHOE
JAemngupoBanue, cobcTBeHHbll nepuo ero koaebanus pasen 0,25 nep/cex.
Ilepesaua zBuxeHuss oT MoTOpa OCyUIECTBASIETCS Be3J€ OAHOOGOPOT-
HbIM YEPBAYHbIM 3all€IACHUEM B BHJAE OTJAECABHBIX Y3A0OB, CBSA3aHHBIX
Mexay coO0oH MATKMMH My@TaMH.

Bce BO3MOXHBIE TOAYKHM M KayaHHA poOTOpa CHHXPOHHOI'O MOTOpa IIO-
TAOIIAIOTCA (PUABTPOM COAHZHOro ycTpoiicTBa. AmmapaT JONycKaer
KOMIAKTHYIO U YAOOHYIO AAS TPAHCIOPTHPOBKH YKAAAKY €ro0 B 4yeMOJaH,
AASl GEro BEpPXHsAsS KacCeTa C KPOHIMTEHHOM AErkKko CHUMAaeTCs C MEecTa.
Bce npubopbl aast usmepeHuss U peryAHpPOBKH PACIIOAATAKTCA Ha (PyH-
JaMEHTHO#H IIAHUTE. |

XPOHUKAADHBIE 3BYKOSAIIMCBIBAIOILIME AITIIAPATEI

L

MoJaeAb XpOHMKAABHOrO amnmnapaTa IpejCTaBA€HA Ha puc. 72 u 73, us
KOTOpPbIX BHUAHO, YTO KaMepa ACHTONPOTAXKHOIO ME€xaHH3Ma JAAs COKpa-
uieHus1 Beca u rabapura BCEro amnmapaTa Harayxo CBA3bIBA€TCA C KH-

Puc. 73

HOC‘eMOuHO#i Kamepoi, mpuueM MexXaHUYeCKuil (UAbTP, COCTOSIIUH 13
CIIMPAAbHOM MpyXHMHBI C MaxOBHMKOM, BpaljaeTcsa B TOPH30HTAAbHOH
IIAOCKOCTM OT BepTMKaAabHOH ocu A kuHOc‘emounHod kamepnr Ae6pw.
3anuch 3ByKa NPOU3BOAUTCA AaMION TAemooIlero paspsja, MOMEIIeH-

Ho# B xoayxe C cHapyXM AEHTONPOTAXHONH KaMepbl M MPOEKTHPYIO-
meli myuok cBera Ha 6apaban B, cuzamuit Ha 0ZHO# OCH C MaxOBHKOM
K @uabrpa. Ara oxycupoBku uzobpaxeHus ILEAW M YCTAaHOBKH AaM:
Mouku uMeeTcs BusupHas Tpyb6ka U ¢ aBymsa OKyAspamu, MOMEILCH-
HpiMu ¢ o0b6oux 60KkOB kamepbl. MukpoMeTpeHHOe ABHZeHHE 00 exTHBa
O npousBogutcs raiikoit K. Morop xunHOC'€MOYHO}# Kamepbl Mpu €ro.
HOpPMaAbHOH yCTaHOBKE NPUBOAUT B JBHXEHNE W ACHTONPOTHAZKHDIA
MEXaHHU3M.

[Tyt 4BMAkEHUS NAEHKH XOpOWO BHAEH Ha puc. 72.
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"Ha AuueBoii cTOpOHe KoOmxyXa IOMELIaeTCsas B

3BYKOBOCITPOU3BOASALLIASA
ATIITAPATYPA

KOHCTPYKTUBHOE O®OPMAEHHE 3BYKOBOMU IPUCTABKHU

B 3azayy KOHCTPYMPOBaHHS 3BYKOBOCHPOU3BO-

Adwe# anmapaTypbl AAsS KMHOTEATPOB BXOJHAA pa3zpa6oTKa 3BYKOBOH

NPUCTaBKH, AErKO MOHTHpYylOLIefica -Ha HauboAaee pacHpOCTPaHEHHOM
TUIIE HEMOT'O KMHOIIPO*

eKkTopa , 1 omn® Ne 4,
KoHcTpykuus, moOAy-
yyusmasg Hanboaee U~
poOKOe pacnpocTpaHe-
HUe, u3060paxeHa Ha
puc. 74, rae D—xoxyx
3BYKOBOH IIPpUCTaBKH,
AErKO yCTaHaBAMBalo-
efcs Moz CTOAOM KH-=

NMPUKPENASIETCS HUXK-
Hee MaAe. BHyTpu KO-

XaHUUYECKUH (QPUADBTD,

Puc. 74.

Ka, MAOCKOH CImpanbHOH NpYXUHBI U JemMnupymomwei QpuKLuu.

cucTema, cxeMa KOTOpoii mpeicTaBAeHa Ha puc. 79, rae
reabHas aamna tuna 103 30 uam 50 8; K — cneuuMarbHO paccuuTaH:

Hpit komaencop; [[] — mexanuyeckas IUEAb pasMepamu 0,23><2‘1 MM; 3
AAs UCIPaBAEHMsI KPUBHU3HDI NMOAsL H300paxeHud, ZAaBaeMoro o6'ekTH-

BOM, MexXaHHU4YECKasa HLICADb uMeeT KPUBH3HY B NMAOCKOCTH, IIEpPIICHAH"

kyAspHO#i Kk ueprexy; B— mukpoo6‘exrus 'OX 10 X 0,30; M — poTo-
anement cucrembt LJAIIC; /7 — crexasnnas MOAMPOBaHHAs NMAOCKO-TA™ o
PpaAAeAbHAs [MAACTHrKa, MMOBOpavYMBalOasACsa Ha 90°, cayxaigas ANA
(POKYCUPOBKH usobpaxkeHusa LIEeAU Ha ACHTYy U NPOBEPKH PaBUADHOCTH

‘YCTAHOBKM AAMIIOYKH;
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Honpoekropa. K Hux-

HeHd CTEeHKe Koxyxa
*  Kyxa noMelgaeTcsa me-

COCTOSAILINM U3 MaXOBU-~

Tybyce ONTHYECKas
JA — oceern-

_!I L b
l.
S

(A

= E
.l-...-_fl-_.-l-l_'-—_ kot L
" s '_..:| N -

O — okyaap 'OU ars paccmaTpuBanus usobpaxeHHs IIEAM HA AeH-

Te, C— MaToBOE CTEKAO JASl IIPOBEPKH IPaBUABHOCTH YCTaHOBKH
OCBETHUTEABHOM AaM-

[IOYKH, CHUMAIOLIEKCS

=
— e e ————

CTeé C VCHUAUTEAbBHOH
Aamnoukoii /V (puc. 76)
IIOMELIAEeTCs B OTAEAb-
HOM BSKPaHUPOBAHHOH 1
Kopobke, MoJBeluBa- | Il

IOIENCA HA YKPenAeH- T |

[ | n '/
IIpu pacCMaTpUBaHUU , E}Eﬁ} ' J_f.f I=g> #=$ '
OKyAsipoMm #u306paxme- f ' R b
HUA ILEAV Ha AEHTe. : , l i
MoTtoarement M Bme- ' 29 — 201 30 1475 . _ 1l

140

T

I
I

HOM K CTEHE KpOHII- = |
TEeHhHe: : | | | i
3y6uarhii  6apaba  Puc. 75

I (puc. 74), Beaywuit I
" IAEHKY, XeCTKO IMOCaXeH Ha OAHY |
OChb C MaxOBHKOM, a 6apa6an ¥ co- |
3Zae1r MeTA0, IpesOoXpaHsIOIIYIO
OT mepejayd TOAYKOB 6Gapabany 7T ‘
OT HUXHEro Made.
Ha o6parHnoii cropoHe koxyxa ume-
€TCA C'€MHas KpbllIKa, Ha KOTOPOH f
CMOHTHUPOBAHO 3y0uyaToe CLENAEHUE |
C BEpPTUKaAbHBIM BaAMKOM X, Cle- |
MASIIOLIEe 3BYKOBYIO MNPHUCTAaBKy C
'OAOBKOH KHHONPOEKTOpa, U POAUK
AASl nepejadyd PEMHEM K HUXKHEMY
MaAe.
Besi cucrema 3BykoBOro xunonpoek-
TOpa NPHUBOAUTCH B JBUXKEHME OT
0AHO(a3HOr0 CHHXPOHHOI'O MOTOpa
MAU OT MOTOpPa NOCTOAHHOI'C TOKa,
CHabXEHHOrO0 dAEKTPHUYECKUM pery-
aatopom obOoporoB. Onucawnas

CHUCTEMa 3BYKOBOM NMPHUCTABKU IOAY-
yuAa HauboAblIee pacnpoCTpaHEHUE.

Puc. 76

e e ————-

b ABTOMATHUUYECKAS PETYAUPOBKA 3BYKA

[Ipz BocmpousBezenuu 3BYKOBBIX (UABM B KHHOTEaTpax JOBOABHO

. YacTo AASl AZOCTHAKEHUS] He0OXOZMMOI'o 3BYKOBOro ag@dekra mpuberaroT

K peryAupoBke, KoTopas NPOU3BOAUTCA CHELUAABHBIM AHUIIOM, HaXOAf-
IUUMCsl B SPUTEADHOM 3aAe, NOCPEACTBOM HaXOJAsILErocs B ero paco-
PAXEHUY NOTEHIUOMETpPAa I'POMKOCTH ycuauteas. Heob6xoaumocts Takoii
PEryAupoOBKH BbISbIBAETCH XEAaHUEM JaThb HauboAbliee YUCAO HIOAHCOB.
B CMbICA€ IIMPHHbBI TI'POMKOCTH 3ByKa, 4ero He CMOXET JaThb AEHTa
HENOCPeACTBEHHO (HapuMep IyLIeYHble BbICTPEABI U OTAAAEHHbIE 3BYKH
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My3BIKM MAM WIONOT). [lp¥ HaAMYMM 3anaca MOIUHOCTH B YCHAHTEAD- ’- - rpynna peAé HUKakux ocobeHHocTel He HMeeT, a sIBAseTcss 0Obiu- |k
Ho#i cucTemMe AuanasoH 'POMKOCTEHR MoxeT ObITh 3HAYUTEADHO PaCIIUpPEH. : HOfi cxemo#f, paboTraioleid ¢ caMO3aMblKaHHMEM, 4aCTO INPUMEHAEMOH ||

|

' & |

pEEFYJ\HpOBKa, IpousBoguMasad  BPYHYHYIO, cTpazaetT LOEAbIM PpPAAOM B pa3AMYHDBIX aBTOMATHYECKHUX yCTPOHUCTBAX. i
|

HEeJZO0CTAaTKOB: 3aBHUCUT OT MY3bIKAADHOI'O pa3BUTHUA AHLA, INpousBogsa= CpaﬁaTbIBaﬂ, PeAE BKAIOYAET COOTBETCTBYIOIUUE CEKUUM IOTEHUU-
lero ynpaBA€HHE, CIO BHUMATEAbHOCTH, 3HAaKOMCTBa C KapTHHOﬁ oMeTpa YCHAHUTEAs, yCTaHaBAUBasgd 3THM HaMCUYCHHYIO I‘pOMKOCTb Iepe-
U T. II., a camMoOe TAaBHOC — TPYJAHO Aadyd, U OCTae€TCsA BKAKWUYECHHDIM A0 CpaﬁaTblBaHHH CAéAyIOI:geI‘O PEACE,

o ——— e
i

| e e

B YAOBUTb TOYHOE YINpaBA€HHE Ha KOPOT-  KOTOpO€ BBOJAMUT JAPYIyI0 TI'POMKOCTb.
' 5 g g, 'y KMX 3ByKax:— BDBICTPEA U IIPp. ['opasao : . B mepsom oOpasue anmapaTypbl AAsl PEryAMPOBKH I'PDOMKOCTH MCIIOAD* |
O sz ik Ayume Gpao 6bi, ecAu Gbi BTa peryam-, . 3yloTcs 4eThipe TPynmbl KOHTAKTOB,” ZalOILUX BbIKAIOUEHHE 3ByKa (moA- ||
J | -: 15 pOoBKa TMpPOU3BOAHAACD 2BTOMATHUYCCKH, = ﬁ‘ "HOe MOJ\anHe) U TPU CTYIEHH TPOMKOCTH.

' Tk e T. €. NpH NPOXOXKAEHHH HEKOTOpOro me- .~ Ilaras xoHTakTHasm rpynmna npesHasHayaeTCs AAS MEPEKAIOYEHHS (nepe- ||
0 0 et cra (uAbMa uYepe3 anmnapat OJZHOBpe- E ~ 6pockH) 3ByKa ¢ OJHOH rpynmnbl penpoyKTOPOB, HaXOASIUHUXCA, Kak 1
|| | MEHHO € aBTOMaTUYECKH BKANOYaAAUCh B B . 00OBIYHO, Y 3KpaHa, Ha APYryl0 rpynmny pemnpoiyKTopoB, PacIOAOXKEH= ||
= || YCUAUTEAH COOTBETCTBYIOIUWE CEKUUM mo- &8 HbIX B JPYrOM MecTe 3pHMTEAbHOro 3aAa. lakyro pabory c zByma ||
; e reHuuOMeTpa rpomkocTH. Hamu onbiThb - HAM HECKOABKAMM TpyNNaMyi PenposyKTOPOB HAMEYeHO HCIOAb30BATb ||
A e il [IOKa3aAu NMOAHYIO BO3MOZKHOCTb TaKOro 1 AASI ZOCTHUXEHHUs OCOOBIX D(PEKTOB NpU AEMOHCTpPAlUU CNEUHUAAbHBIX ||
0 Leenryl yIIpaBAEHUS. | B KUHOAEHT. [loAb3ysich 9THM, A€rKO HampuMep HHCIIEHHMPOBATb pasroBop ||
0 Boinoansiercs 910 cAeayomium obpasom: - aKTepa Ha 3KpaHe ¢ MHHUMbIM cO0eCeZHHKOM, HaXOJSIUUMCA B 3aA€ ||
1 B AEMOHCTPUPYEMOH KHHOAEHTE B MeCTaxX, M NMOJAIOIIMM OTTYyJa OTBETbI, MAM B 3aA€ MOKET GbITb BOCIPOM3BEJEH ||
rge TpebyeTcs M3MEHEHHE TI'POMKOCTH, 3BYK OT NMajEHUNA npeamMeTa, OpOLIEHHOrO C dKpaHa, U T. I - i

BBIZABAMBAIOTCA TPU TNOMOIIM 0co6oro Kpome peryAnpoBKHM rpOMKOCTH W NEPEKAIOUEHHUs TIPYNI rPOMKOroBO-

nyaHcOHa c@epuyeckue BbICTyIbl Juas - puTeAedl TakuMm ke o6pa3oM C NOMOIUbIO AEHTbI MOXHO aBTOMAaTHU3HU-

METPOM OKOAO 3 MM ¥ BbBICOTOH OKOAO =&  poBaTb LEAbIH pAj APYrux NpoLeccoB, HMEHUUX MECTO NpU AEMOH-

0,75 —1 mm. crpauuun kKaptue. Croga OTHOCATCS HampuMep BbIKRIOUGHUE CBETa

OnbiT mokasaA, YTO YCTPOHCTBO W Apy- | B 3PUTEABHOM 3aAe, 3aXMraHWe AYTM Ha BTOPOM ammapare Ipu mnepe-
| rux ¢opm B BHUAE TPOAOADHBIX OTBEP-~ X0Je Ha Jpyroi mocT, BKAIOUEHHE MOTOpa BTOpPOro amnmapara YCHAW- ||
cTHii, METAAAWYECKUX CIUMBOK JaeT mMpu: Sy [ rTeabHOH cxembl u T. . Bce 5TO BO3MOXHO BBITOAHMTD TNpPH TOH X€ |

OAM3UTEADHO TOT &€ pe3yabTat. . NATUKOHTAKTHOH paMKe, MCIOAb3Ys TOAbKO OJHOBPEMEHHOE 3aMbIKaHHE

BpicTynoB B MNONEPEYHOM HANPABACHHH ABYX SAEKTPUYECKMX KOHTAKTOB PAaMKH IpU HECKOADPKO HM3MEHEHHOH

Puc. 77  IIA€HKM, IpU yYeTe YCAOBUA CBOOOZHOrO 18 . peaeiinoii cxeme. Yucao OTAEABHBIX MPOLECCOB, aBTOMATHYECKU MPO-

MPOXOXKACHUsI IACHKH YEPE3 6apabaHbl, W3BOAUMBIX CaMO¥ KHUHONAEHKOH, MoXxeT ObITh ZOBEJAEHO J0O 30.

KApPETKH U pémcy, MOXeT ObiTh PpACIOAOZKEHO NATb. DBpicTymbl mome-

IAIOTCS Ha rpaHulie MexJy ABYMs KaZpaMu, YTO JeAaeT UX MPaKkTHUCCKE & oy

He3aMETHbBIMU NPH MPOEKL WU KapTHUHbI HA 9KPaH. B npoexuuonxoii pamke =

KMHOANTAPaTa, HECKOABKO Bbillie IIPOEKIMOHHOTO OKHA, PacloAaraloTCd S

NATH PhIYaKKOB, KOTOPbIE HE KacaloTCA A€HTDbI, OTCTOA OT HEC HA 0,2 mm.

[Tpu npoxoxaenuu uepes pamky (puc. 77) MecTo A€HTBI CO cpepuuec-

HUM BBICTYIIOM OTKAOHSET COOTBETCTBYIOIIUN PbIYaKOK K oT HOpMaAbHOTO

[IOAOKEHNS M, JeHcTBys Ha napy KOHTAaKTHBIX MPYHHH M, sambikaeT %

[1ernb DAEKTPUUYECKOro TOKa peAe, NOMEIUCHHOrO B KOPOGKE’: L, BkAroueH-

| HOrO B ®TY lenb U BO3AEHCTBYIOIIEro Ha ycuruteap P. Pacnoroxenune =

' KOHTAKTHBIX pPblUaKKOB Ha CaMoOH MPOEKIMOKHHOH paMKe BbI3EAHO KeAar

- HUEeM WCIIOAb30BaTb JAsl Ayuimed paboTbl KOHTaKTa MOMEHT OCTa® ‘i

ki1 KOBKA (UABMa B paMKe BO BpeMs NPOEKIHH. AAa aTOH Xe UEAU ; ’

| pblYakKy pa3MELIeHbl HA paMKe TakK, uTO MX pa6ouas YacTb NPUXOZUTCA 8

Ha rpaHnie ABYyX KazpoB (mpu yCAOBHM KOHEUHO, HUTO npoekTupyeMas &8

if KapTUHA JEPXKUTCSA ,B pamke‘). L .
Kak mnokasaAm OCHUANOTPAMMbl, IPOJOAKUTEADHOCTD 9AEKTPHUYECKOro r
s KOHTaKTa (IOCBIAKM TOKa) NMPU BTUX YCAOBUAX IMOAYyHAETCHA B 0,035 — .

i 1 0,037 cexk., uT0 BINOAHE JOCTATOYHO AAA HazexHOH pabOThl PEAE. Cama ly 1 R R J
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napanheano ¢ nmpopaboTKO# ¥ pa3sBUTHEM ONTH-

KOMEXaHHYECKOi amapaTypbl JAAS 3alHCU W BOCIPOHU3BEAECHUS 3BYKa
pa3BUBaAUCh M YCUAUTEAbHbIE YCTPOHWCTBA, Ha4yuWHasg OT NPOCTHIX yCH-
AuTeAel ¢ nutaHuem oT 6aTapeil M He OTAMYABIIMXCA OT YCUAUTEAEH,
MPUMEHSEMBIX B pajuOBEllaHUM, U KOHYas YCTPOHCTBaMH, OTBEYAIO-
UMK Ha psij TpeboBaHUH, ABAAOIIUXCA CIEUU(PUUIECKUMH AAS 3BYKO-
Boro Kuuo. Mbl He 6yzemM 3JecCb H3AaraTh pa3AHYHbIE CTajuM 3TOrO
pasBUTUA, a JajUM AUIIb KpPaTKyI0 XapaKTEpUCTHKY NPHMEHAEMbIX
B HACTOsIEEe BpeMs YCHAHTEAbHBIX YCTPOHCTB.

Tak kak nmpu 3anucu ¥ NMPH BOCNPOU3BEJEHHM 3BYKa K YCHAMTEABHBIM
ycTpo#CTBAM MpeA‘'ABAAIOTCA pasAuYHble TPEOOBaHUA, KOTOPbIE HEAD-
35 YAOBAE€TBOPUTb OAHHM YHHBEPCAaAbHBIM YCTPOHCTBOM, ObIAM paspa-
6oTaHbl OTJAEAbHblE YCTPOHCTBA AAsA 3alMCH 3ByKa M OTAEADHDBIE — AAA

BOCIIPOM3BEAEHHUS.

VCUAUTEABHOE YCTPOUCTBO AAA 3AINKMCH 3BYKA

YcuauteapHoe ycTpoOHCTBO AAS 3alMCH 3ByKa Ha KHHONAEHKE COCTOMT

U3 CAEAYIOLUMX YacTewu: _
1) mukumepHoe ycTpoficTBO Ha 3 mNpPUEMHHMKA 3ByKa C NPEABAPUTEAb-

HbIM YCUAUTEAEM,
2) OKOHEYHDbIH YCUAUTEAb AAsA 3alHCH 3BYKa, ;
3) ycTpoHCTBO AAS yMEHbLIEHHMs UIyMa NMAEHKH (,THXad ),

4) KOHTPOABHBIH YCUAHUTEAD.

Mukurepsoe yCTpPOHCTBO PAaCCYHTAHO HA BKAIOUEHHE J3-KPaTHbIX MUK-
PO(MOHOB KOHAEHCATOPHOTO MAM AEHTOYHOr'O THIA, C BBIXOZHBIM CONPO-
rusreruem 200 om. Omno BkalouaeT B cebs Kpome 3-KpaTHbIX HOTEH-
[IUOMETPOB AAS MHUKIIAPOBAHUS C BO3MOXKHOCTHIO H3MEHATH MOILIHOCTD
kax 208 u3 Bxoambix Aamn Ha 24 db ckaukamu uepes 1,5 db ewe 3-kpaT-
b KACKAaZHbIA NpejBapUTEAbHbIt ycuauterb ¢ ycurenuem B 40 db,
peryAaTop o6uIero ypoBHs noABOAUMOH K CBETOBOMY MOAYAATOPY 3HEP-

—— —— S

66

Ui B npegerax 32 db co CTYNEHSAMH uepes 2 db, KOHTPOABbHbIE npnéo-
pbl AAA NMPOBEPKH HCTOYHMKOB NMUTAHHUA M yKa3aTeAb YPOBHS SHEpPruw,
NOoABOAUMOH K CBETOBOMY MOJAyAsaTOpy. Bce ycrpoiicTBo nutaercs or
baTaped, OT KOTOPbIX NMUTAIOTCA U NMpeiBAPUTEAbHbIE YCHAUTEAM MHUK-
pogoHOB. AAsfl yMeHbIIEHUS BAMSAHHUS WHAYKUUHA, TAaBHEHIIUM MCTOY-
HUKOM KOTOPBIX SBASIOTCSA MarHUTHbBIE U DAEKTPHUUYECKHE IIOAH, CO3Za-
BaeMbl€ TOKOM 3HAYUTEAbHOH CHAbI, MUTAIOIUUM OCBETHUTEABHYIO amn-
napaTypy, MUKIIEpPHOE YCTPOHCTBO 3askpaHupoBaHo. Kpome Toro Bbi-
X0Abl MHKPO(OHOB NPHCOEZUHAIOTCA K MOTEHLIHOMETPAM, BKAIOYEHHbIM
B CETKy NEpBOH AaMIbl IPEABAPUTEABHOrO0 YCHAMTEAS 6€3 BBIXOZHOIO
MOBBIIIAIOLIEr0 TpaHC(poOpMaToOpa, TaK KaK CHUAbHbIE MATHUTHBIE TIOAS
kabeaeH, Jaxe Npu HaAMYHM DKPAHOB, BCE e CKAOHHDBI AaBaTh UHAYK=
IHI0 Ha AIOGOH ApocCeAb HAM TpaHCPOPMATOP, HE UMEKMUiE (HOPMBI
samkHytoro Ttopa. Cambli mnpejBapuTeAbHBIH YCHAHTEAD CJAEAaH Ha
conpoTuBAeHHAX. Kpome Toro smuk ero caeraH Mo BO3MOXHOCTH
3ByKOHENPOHULIAEMbIM M AaMIlbl XOPOWIO aMOpTH30BaHbl, 4YTO6bl H36e-
KaTh MHUKPOQOHHBIX 3(peKkToB. Muxmepmoe yerpoiicTBo npu c‘emke
MOMEINAETCSA y CaMoro Mecra c‘€MKH, uToGbl OomepaTop MOI MpHU C‘eMKe
CLHEeHbl CA€AUTDb 3a 3BYKOM B TEAEQOH.

OcTaAbHble YacTH 3anMCHIBAIOIIEr0 YCUAHTEAS pPasMEIIAlOTCA Ha CTaH-
AapTHoM croake. OHu NIHTaOTCS LEAMKOM OT CeTH NepPEMEHHOro TOKa,
¥ NMUTAIOLIHME MX BBINPAMHUTEAM INOMEILAIOTCSH Ha TOM Xe CTosKe. Bes
9Ta 4YacTb HOPMAaAbHO mnomelaercs B ocobom mnomemenuu. B cayuae
HaJOOHOCTH KkaxJassi YacTb MOXeT O6biThb CHSTa CO CTOSKa, BCTaR-
A€Ha B OTAEADHYIO KOPOOKY M MOXET NPUMEHATHCS Ha Bbie3AHBIX
paboTax AnWOO oOTAeABHO, Au60 B KOM6uHauum c Aw6oil apyroi
YacThIO.

Oxoneunbiit YCUAUTEAb ZASl 3alMCH 3BYKa, BO-NEPBBIX, MOBBIIAET ypo-
BEHb SHEPIruu A0 TOH BEAMYHHDI, KOTOpas JOCTATOYHA AAS paboOThbl CBETO-
Boro Mmoayasaropa (ycurenue 24 db); BoO-BTOpBIX, DTOT YCHAUTEAD
BKAIOYAET B Ce0s crmeuuarbHblii KacKad, UCIPaBAAIOIIUA Te HCKaKEHUS
YaCTOTHOHW XapaKTEPHUCTHKHM, KOTOpbIE IMOAYYAIlOTCA H3-3a KOHEUHOil
IIMPHUHDI IIEAH B 3alIMCDHIBAIOIUEM U BOCIIPOU3BOAAILEM Npubope, a Takxe
M3-3a paspemamolueid cnocobHocTH naeHku. Beanuuna uckaxenuii, BBo-
AUMBIX INEASIMH, NPU 3aJaHHOH IIMPUHE HX AErko BbIYUCASETCH; YTO
K€ KacaeTCsa BAMAHMA paspelarwlei Crmoco6HOCTH NMAEHKH, TO OHa
KOAebAeTCH B HEKOTOPBIX NMpejeArax, 3aBUCAILMX OT CHOCOGOB XuMHue-
ckoii obpaborku mnaenku. IlosTomy npu paspaborke ucnpaBasiomero
Kackaja OblAa 3ajaHa yaCTOTHAs XapaKTePHUCTHUKA, YUYUTHIBAIOWAA BAUA-
HHE IIEeAeH M HEKOTOpOE€ cpeaHee BAHUSHUE NACHKH, 5Ta 3aJaHHAas
XapakTepucTUKa 6biAa BbigepxaHa ¢ TouHocTbio go -+ 0,5 db.
YcTpoHCTBO AASi yMEHDbUIEHNUs WIyMa NIAEHKH (,THXau“) COCTOMT U3 ABYX
KaCKajoB yCHACHWA, KYNPOKCHOrO BbBINPAMHUTEAS U (PUABTpaA, NpoOmy-
CKalollero AMillb MOCTOAHHYIO COCTaBASIOIIYIO, KOTOpas HOABOAUTCH
K HUTUH 3aNUCBhIBAIOIUEr0 OCHUAAOTpada M KU3MEHAST €€ IMOAOKEHHE
B COOTBETCTBHMM C BEAHYHHOH NPUXOISLIUX CHUTCHAAOB.

Okoneunpit ycuauteAb u ,THxau® nMUTAIOTCA OT OZHOrO O6LIEr0 BHINPSA-
MHTEABHOrO YCTPOHCTBa, TaK KaK HOpPMaAbHO ‘B paboTe y4acTBYIOT
o6a. B cayuae Heo6xozuMOCTH npejycMOTpeHa BO3MOKHOCTb paboThi
or 6arapeii (Hampumep npu Bble3ZHBIX paborax).
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KoHTpOAbHDBI# YCHAHTEAb YCHAMBAET CUTHAA, OTBETBASIEMbIl B HEro 40

KacKaja OKoHeuHoOro ycuauteas. OH JaeT BO3MOXHOCTb CABILATH
3anuchiBaeMble 3BYKM TaKHWMH, KAKMMH OHHM JOAXHBI OBITb IpH BOC-
IPOM3BEJCHUU. Y CUAUTEAD LEAWKOM IHTAaeTCs OT CETH MEepeMEeHHOro
TOKAa ¥ HMEET CBOH OTJAEAbHbIH BbINPAMHTEAD. "

Bce ycuauteau, BXoAsiliue B ONUCHIBAEMYHO CHCTEMYy, KpPOME HCHpaB-
ASIOILErO0 MCKaXkeHUs KacKaja, MMEIOT AMHEHHble 4YacCTOTHbIE XapaKTe-
pucTukM aas uacror ot 50 zo 10000 rep/cex. B npeaerax - db.
HcnpaBaenne uckamenuii goseaeno go 7000 mep/cex; pacumnpeHuio
HCIIpPaBAsieMO# YaCTH YacCTOTHOH XapakTepucTHKHM B oOaactb Ooaee
BBICOKMX YacCTOT MNPENnsaTCTBYIOT AMIIb CAHUIIKOM IIHPOKHE W3MEHEHUA
ucKameHuil, BBOAUMBIX NAEGHKOH B 3aBUCUMOCTH OT cmocoba obpa-
60TKU ee.

YCUAUTEABHOE YCTPOHCTBO JAs1 BOCIPOM3BEAEHKSA 3BYKA

Tak xak ucnpaBAeHHWE HCKameHUH, BBOAMMBIX Ha NMYyTH OT MUKpOJOHA
K IPOMKOTOBOPHMTEAI0, NPEAyCMOTPEHO B YCHAUTEAbHOM YCTPOHCTBE
AAS 3alUCH  3BYKa, YCHUAUTEAD JAASl BOCNpPOM3BEAECHUsl 3ByKa HMMEET
AMHEAHYIO YAaCTOTHYIO XapaKTepucTuky zAas uacror .ot 30 zo 10 060
nep|cex. ¢ Tounocteio = 1,5 db.
[TutaeTcs OH IIEAMKOM, BKAIO-
yasgs W AaHOAHOE  Halpsaxe-
HiUEe (POTODAEMEHTa, OT. CETH
nepemensoro Toka 0 mepwuo-
20B. AAa ycTpaHeHus (QOHa
KpoMe TIIaTeAbHOH (UAbTPa-
1M BBINPSMAEHHOI'O aHOZHOTO
HanpsAKeHUss U TIPUMEHEHHUs
AaMI ¢ KOCBEHHbIM NOAI'PEBOM
KaToAa BBEJEHO €lle KOMMEeH-
cauuoHHOe ycTpoicTBo. B pe-
3yAbTaTe€ BeAHYHHa (QOHA CO*
CTAaBASIET 3HAYUTEABHO MEHb-
me 0,1°/o, u pakTUYECKH (QOH
coBepuieHHO He cAbimeH. Kon-
CTPYKTUBHO BCE YCTPOHCTBO
cocTOUT U3 4 IAEMEHTOB:

1) ¢orosremeHT, MNOMELAl0*
UHACA Ha KUHOIPOEKTOPE;

YCUAEHHs, TOMEeIaoIUuACsa pa-

uuem B 27 db;,

Pue. 79

Puc. 78

nverommit yeunenue 79 db (puc. 78);

2) npeaBapuTEAbHbIH KacKaz

AOM C KUHOIIPOEKTOpPOM Ha
CTaHKe KHHOKaMepbl C yCHAE- =

3) ycuauTeAb ¢ MAKCHMaAbHO
HEeHCKaXeHHON MOIIHOCTbIO Ha

BBIXOZe B 2 8m, ¢ PacnpeieAMTEAbHbIMH MUTAKIUMHU yCTpOHCTBaMH,

4) ycuAMTEAb ¢ MaKCHMAaAbHOW HEHCKakEHHOW MOLIHOCTHIO HA BBIXOAE
B 30 8m co cBouM NHTaKIIMM ycTpoicTBoM u ycuaeHuem B 10 db
(puc. 79). |

Ars He6OABmMINX KuHOTeaTpoB 4-# DAeMEHT OTKHJAbIBaeTCs, u obiiee
yCuAeHue cucTeMbl orpanuuusaercs Beaunuunoit 106 dob. llpu mpumene-
Hun 30-BaTHOrO YCHAUTEAsT YCUAMTEAb B 2 8m paboraeT Ha MOLUHDIH
YCUAUTEAbD U OJHOBPEMEHHO Ha KOHTPOABHbIH I'POMKOTOBODHMTEADb,—B
9TOM CAydYae CyMMa yCHAEHMSI BCEX YCUAUTEAbHbIX DAEMEHTOB HMEET
nopsaaok 126 db.

[IpesBapuTeAbHbIE YCUAUTEAH U IEepBble KacKaabl YCHUAUTEAS B 2 8mM
3alMUILEeHbl OT YAEKTPUYECKOH HMHAYKUWH ¥ BO3AEHCTBHUA LIyMa U Tps-
CKM, TaK YTO MuHTaHWe JAyrd u pabora MOTOpa HE BbI3bIBAIOT IUyMa B
POMKOI'OBODHTEAE; YCHAUTEAb MOXKET pacrnoAaraTbcs B OJAHOM IOMeE-
IIEHUU C I'POMKOTI'OBOPHUTEAAMM, HE JaBas MUKPO(POHHOro 3(PEKTa.
Arst yaobersa o06cCAyxHBaHUA HNEPEKANOUYEHHE YCHAUTEAss C OJZHOro
KHHONPOEKTOopa Ha Jpyrou IpPOM3BOAUTCA C IIOMOLIbIO pPEAE, BKAIO-
yaeMOoOro HaxaTueM KHOIIOK, IIP4 Ye€M KHONKH PACIOAOXKEHbI y KaxXJOro
M3 INIOCTOB M Ha caMoM ycuAauTere. Haxumasa KHONKY B Aw6OM u3
9TUX MECT, MNEPEKAIYAKT YCUAUTEAD U OJZHOBPEMEHHO BKAIOYAKT BO
BCexX 3 MecTaxX ONTHYECKHH CHIrHaA, IMOKa3biBAaKOUIWH, KOTOPBIH MOCT
BKAIOUEH B JaHHOE BpeMm4.

Tak xak mogorpeBHble AaMIbl TPeOYIOT BKAIOUEHHsI aHOAZHOTO Hampsxe:-
HUA AMIIb NOCAE TOro, Kak KaToAbl ZOCTATOYHO HAKAAMAUCH, B MUTAIO-
IIeM YCTPOHCTBE HMEEeTCs peAe, aBTOMATHUYECKH 3aMEAAAIOILIEEe BKAIO-
yeHHe aHOAHOI'O HampsAKEHUd Ha HYXHbIH npomexyTok BpemeHn (40-60
cex.) U ocBobomaalomiee orneparopa OT He0oOXOZUMOCTU CAEAUTH 3a
HarpeBaHUEM KaTOJOB IPU BKAIOYEHHH.

Ycuaureap cHaGxeH yKaszaTeAeM YPOBHS dHEPruu, nojaBaeMoi rpOMKO-

TOBOPUTEAIO. s
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