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B Opoluirope mnpyBene:o OMHCAaHHe CHHXPOHH3aTtopa H306paXeHHA
H 3BYKa AJa 8-smm JiOOUTEJNbCKHX KHHOGMHJILBMOB.

Bce cyulectByioullie B HacTosilllee BpeM$f JIIOOUTEJbCKHE CHHXDOHH-
3HPYIOLlHE YCTpPOMCTBA CTPOSATCH IO NPHHIOHNY aBTOPEryJHpPyeMhIX CH-
CT€M, 3aMKHYThIX IO CKOPOZSTH, H NO3TOMY IMPHHUHNHAJBbHO He MOTYT
o6ecriedyuTh TOYHON H TMMOJHOCTHIO aBTUOMATHYE(KOH CHHXPDOHHOCTH H30-
OpaXXeHHS W 3BYKa IpH [IPOH3BOJSBLHOM BpEeMeHH JAeMoHCcTpauuu. B ort-
JJHUHEe OT CYIICCTBYIOIIHX VYCTPOHCTB OINHChIBaeMblH CHHXpPOHH3ATOD
NMOCTPOEH MO NPUHIHIY aBTOpPEeryJdupyeMbiX CHCTEM, 3aMKHYTBIX IO (10-
JOXKEeHHI0, H obecneyHBaeT 6e3 BCAKOro BMellatennCTBA OllepaTopa He-
NpepbiBHYIO, HE3aBHCHMYI0 OT IJAHTEAbHOCTH HeMOHCTPalHH CHHXDOH-
g%cm H300paXKeHUS H 3BYKa C BpeMeHHOH olHOKOH, He NpeBblUIAIOUEH

3 cex.

B Gpolurope npuseaeHo noapoOGHoe ONHCAHHe NPHHUHMNG AeNCTBUA
CHHXPOHH3aTOpAa, €ro KOHCTPYKIHH, HaJaXHBaHHU{ H SKCAAYaTaiHH.
[loab3ysaAck 3THMH MaTepHa.I1aMH, MOCTPOHTL M HAJNANUTh CHHXPOHH3A-
TOp BIOJHe CMOXeT paidHoaOHTeNb CpenHeH KBaaH(DHKALHM.
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BBEAEHWUE

MaccoBoe KHHOMOOUTENBCTBO B HAlled CTpaHe yXKe HMeeT CBOIO
ucropuro. 3apoausiiuch 10—12 ner ToMy Haszaja ¢ nosiBJeHHEM B UIH-
pPOKOH nponaaxe 8-mm cbeMouHbix KaMep tuna AK-8, 310 nBHXeHue
B HacToslIlee BpeMs IPEBPATHJIOCH B MOTYYYIO TBOPYECKYIO CHJY apMHH
SHTY3HACTOB «MaJjoro KHHO». «Majoe KHHO» IIArHyJao Ha 60JbLIOH
3KpaH, BO BCECOIO3HOe TeneBHIeHHe. LExeroaHble ¢decTtuBaau JoOHU-
TeJbCKUX (HIBMOB CBHUJIETENLCTBYIOT O CEPbE3HOM pOCTe XYId0XKeCTBeH-
HOrO ypOBHA JIOOHUTEJNLCKOro KHHO. HeunsamepuMo BO3pocia H TeXHH-
yeCcKasi BOODPYXKEHHOCTb KHHOJIIOOHUTENIEH B CBS3H C BBHINIYCKOM HallleH
MPOMBILIJIEHHOCTbIO OTJHMUYHOH CBHEMOYHOH annapaTypbl H PasJ/JHYHBIX
BCIIOMOTaTeJbHBIX TIPUCNOCOONAeHHH, o0Jieryalouux NPoH3BONCTBO JIHOOH-
T€JbCKOro (HUJIbMa W NOBHUIIAIOIIUX €ro TEXHIUEeCKOe KayecTBO.

M Bce e, HECMOTpPA Ha 3TH yCNeXH, CAMOMY MAacCOBOMY JIOOHTE/b-
CKOMY GuUABMY CBONCTBEH OAMH cepbe3Hbiii Henocrtatok. OH ellle A0
CUX nop octaercss HeMbiM. M1 ecanm Ha 3ape KuHOJW0OOIITENBCTBA 3TOT
HeJOCTATOK YXOIWJ Ha BTOPOH IJIaH H3-3a HOBHN2NLI BNedarJeHHH, TO
cedyac OH MPeBPATHICS B CCPbE3HbIA TOPMO3 DPAa3BUTHS JIOOHUTENBCKOTO
KHHO. Miuorue KHUHOMIOOHTENH, NepeXHB B TeyeHHe HEeCKOJbKHX JeT
9TY HOBH3HY Ha HEMBIX XPOHHKAJbHBIX (HJIbBMAX, O0XJaJeBAIOT K CO-
31aHUI0O TIOXOOHBIX MaJIOBNEUYATASAOUIMNX JEeHT W CTPEMATCH HX O3BYYHTh.
JIlobuTenbcKoe KHHO yXe BMNJOTHYIO NOJOIIJIO K TOMYy pyOexy, 3a KO-
TOPBIM OHO MAOJI)KHO CTaTh 3BYKOBBIM. Muaaalmiufi 6par «BeJHKOro He-
MOro» JOCTHI TOI'0 BO3pacTa, kKorma oH o0s3au 3aroBoputb. K 3aro-
BOPUTL MNOJHOUEHHLHIM CHHXPOHHEIM $I3LIKOM MNpO(decCHOHAJbHOro KHHO,
a He TeM INPHUMHTHBHBIM H MNOCTOSHHO COHMBAIOIIMMCS C CHHXPOHH3MA
«1eTCKHUM JieneToM», KOTOpPhLIH ofecrneyuBaer COBpeMeHHas cepuiHasd arm-
napatypa O3BYUeHHS JIOOUTeNbCKUX (PUIbMOB. B i0OUTENbCKOR npak-
THUKEe BO3MOJXHBI JIBAa NYTH pelieHHss 3tod 3amauyu. [lepBuii H3 HHX
npejanoJiaraeT HCHOJb30BaHHe IJd H300paKeHWss M 3ByKa OQHOro o0-
mero Hocuresad. B a00HTe/NbCKHX VYCJAOBHAX 3TOT NYTh CTajs BO3MOXK-
HBIM OTHOCHTEJbHO HENaBHO, KOrla Halued NPOMBIIIJIEHHOCTBIO OB
OCBOEH BHINYCK [6-MM KHHOMJIEHKH C HAHECEeHHOH Ha Hee MAarHUTHOH
gopoxkoii. OnHako WIHPOKOro pacnpoCTpaHeHHs CpeAd KHHOJIOOHTe-
Jed 3TOT nyThb He NoAyuYyua no aByM npuuuHaM. [lepBasg u3 Hux 3a-
KJIOYaeTcd B TOM, UTO MNojaaBJsiouiee OGOJBIIMHCTBO KHHOJIOOHTENEH
cHuMaetr He Ha 16-mm, a Ha 8-mm oOpaTHMylo KHHOMNJEHKY. Bompochl
}e BhINycKa 8-mm oOpaTUMOA KHUHOMNJEHKH C HAHECeHHOH Ha Hee Mar-
HHTHOM JODPOXKKOA H NOJIiyuYeHHS YJIOBJETBOPHTEJNbHOrO0 KayecTtBa BOC-
Mpou3BeeHHsT 3BYKa, 3aMMCAaHHOTO Ha TAKOH TJEHKe, ellle NaJE€KH OT
NpakTHUYECKoro paspeuieHuss. M neso 37ecb He TOJIBKO M He CTOJBKO
B HeCOBepUIEHCTBE TEXHOJOTHH M anmnapartypel. I'Js1aBHbie TPYIHOCTH —
NpUHHIOHIHAJbHBIE. DTO B MNEpPBYI0 ouyepelb — MaJjlag CKOPOCTb [IBHXKe-
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HHA IVIEHKH B 8-MM KHHONpOeKTope, nepdopaumHoHHble IWIYMbI, ype3Mep-
Hasd 2KECTKOCTb KHHONJIEHKH, He o0ecrneyuBalollas MNJOTHOro MpHJIera-
HHSI MArHHTHOH NOPOXKKH K MAarHHTHOH TOJIOBKE, 3HAYHTEJbHble NEePHO-
JUYEeCKHEe KOJiIeOaHHS CKOPOCTH KHMHOMNJEHKH W pAx Apyrux. Tem He Me-
Hee B 3TOM HAaNpaB/JEHHH BeAeTCA MNOUCK. B nepuoamyeckoi Jautepa-
Type OMNHCHIBAJIUCh CNOCOOB HAaHeCEHHS Ha 8-MM KHHOMJIEHKY MAarHHI-
HOH JNOPOXKH M anmapatypa AJs 3BYKO3aNHCH Ha TaKyl0 MAOPOXKKY *.
Opnako B cuiy mepeunc/eHHBIX BBIlIEe TPYAHOCTEH KayeCTBO 3BYKa, CO-
MpoBOXKaoUIero (QHJIbM, eBa JIH MOXKET CYHUTATbhCA YIOBJETBOPHUTEb-
HBIM.

BTopasl npHykWHA 3aKJIOYaeTCA B TOM, YTO 3aMHCh 3ByKa Ha Mar-
HHTHYIO J0DO2KY KHHONJIEHKH MOXKeT OBIThb OCYIecTBJeHa B JIOOH-
T€JbCKHX YCJOBHAX TOJIbBKO MOCJAe CbeMKH, NPOsABJeHHS U MOHTaXxa
puabMa. ITo JAejaeTcss Ha CHelHaJbHOM, CONPAXKEHHOM C KHHOMNPOEK-
TOPOM 3BYKO3aMHCBHIBAIOIIEM YCTPOHCTBE, C MOMOIIbI0 KOTOPOro 3BYK
(TEKCT, My3blKa, CHHXPOHHble IyMbl) (UKCHPYETCH HAa MArHUTHOH JO-
POXKK€ KHHOMJIEHKH IO BO3MOXXHOCTH CHHXPOHHO C pa3BHUBAalOIIHMCA Ha
3KpaHe AeHCTBHEeM. B To Ke BpemfA rOBOPHTb O MNOJHOH JOKYMEHTaJb-
HOCTH 3BYKOBOT0O (HJIbMA MO2KHO TOJBKO B TOM CJyuae, ecJd 3anuch
3ByKa INPOHU3BOJAHIACh OJHOBPEMEHHO CO CbHeMKOoH ¢uapMa J[ob6oe 03BY-
YeHHEe nocCJe CbeMKH MOXeT B JIyulleM CJydae SBHTbCA JHlUIb O0Jee
HJAX MeHee YJayHOH KOMHeH TOro 3ByKa, KOTOPBIH CYIIEeCTBOBAJ IPH
CbeMKe (QHUJIAbMaA.

Fitak, npaxe B TOM cCJlyuae, ec/iH BCe TEeXHHUeCKHe NpPOOJeMbl 3anmnii-
CH W BOCIpPOH3BEJEHHA 3BYKa C IIOMOIIbIO MArHUTHOH JOPOXKKH, HaHe-
CEHHOH Ha KHHOMJIEHKY, OyAyT YyCOELIHO pelleHbl, 3TOT NyTh He IMO03BO-
JAT CO34aThb B CTPOrOM CMbICJie JAOKYMEHTAaJbHbIH 3BYKOBOH (DUJIbM,
B TO BpeMsa Kak OOJBbUWHHCTBO JIOOHTEJNLCKHX (DHJABMOB SABJASIOTCS
HMEHHO JOKYMEHTaJIbHbIMH KHHOMPOH3BEAEHHSIMH.

Bce wu3noXeHHOe SABUIOCH MNPHUYMHOH TOrOo, uTO HauboJee MpHEM-
JIeMbIM [Jifl pelieHHd 3aJa4d CO3JaHUA MOJIHOLEHHOro NOKYMEHTAaJbHOIO
JI00HTEIbCKOrO (HJIbMA B HAcTOslLllee BpeMs 0Kas3ajcs BTOPOH MNyTh,
KOTOpbIH npennoJaraer HCOOJAb30BaHUE AJd H300paXeHHWs H 3ByKa
ABYX pasieJbHblX HOCHUTEJIeH: KHHOMJIEHKH — [Jig H300paKeHusa u He-
neppopHpcBaHHOH MAarHUTHOH JieHTBHl — AJs 3ByKa. llpuw 3ToM Jerko
CHUMAlWTCA Bce npobJembl, CBSI3aHHble C HEOJHOBPEMEHHOCTBbIO 3aNHuCH
3ByKa ¥ CbeMKH (HJIbMA, a TaKXe C HEBBICOKMM KauyecTBOM MNoJyuae-
MOH (OHOTpaMMbl, NOCKOJIbKY JAa»>e B MNOXOIHbIX YCJOBHUSIX He MNpel-
CTaBJifeT HUKAKHUX TPYAHOCTEH 3anuChb 3BYKAa C MNOMOIBLI0 MAarHHTOPOHA
ONHOBPEMEHHO CO CHEeMKOH (UJIbMA; KayeCTBO TAKOH 3BYKO3aNHCH MO-
’)KeT ObITb BeChMa BBICOKHM.

OnHakKo ecTb cnenupUyeckue TPYAHOCTH, cBA3aHHble ¢ HeoOXOIH-
MOCTbIO CHHXDOHHOrO BOCHpOH3BedeHHA H300paxXeHHsg H 3ByKa C pas-
HbIX, HHYeM He CBfI3aHHbIX HocHUTeseH. K HacrodlleMy BpeMeHu npei-
JJOXKEHO JO0CTAaTOYHO MHOro CHHXPOHHU3UPYIOUIHX YCTPOMUCTB, IpeaHa3Ha-
yeHHBIX AJif pelleHHs 3TOW 3apaun (cM., HanpuMep, «leXHHKA KHHO H
TeseBuaeHua» Ne 9 3a 1961 r., Ne 6 3a 1964 r., «CoBerckoe ¢oTo»
Ne 3 3a 1959 r., «<Paguo» Ne 2 3a 1960 r., Ne 12 3a 1961 r.,, Ne 9 3a
1965 r., 6poumtopy E. I'. Bopucosa u JI. B. CamonypoBa «Amnmnapartypa
AJAsi O3ByYeHHS JIOOUTeNbCKHMX (UABMOB», H3A-BO «JHeprua», MPD,
Bbin. 640, 1967, a TakXe cepuiHble OTeyeCTBEHHble CHHXPOHHU3ATOPHI
CIT1-451, C3JI-1 u 3apybexunle WT-1, WT-2). HecMoTps Ha camyio
pa3Hoo0pa3Hyl0 KOHCTPYKIHIO, BC€ OHH MNOCTPOEHBI MO OJHOMY MNPHHIH-

* CM., HanpHMep, ctatbio B. BOBYeHKO «3BYKOBOR KHHOMNPOEKTOpP», XYpHaJa
«Paauo», 1963, Ne 2.
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ny U ABJAIOTCA aBTOpPEryJUpyeMbiIMH cHCTeMaMH, 3aMKHYTBIMH MO CKO-
poctu. X nesblo fIBJAsSIeTCS HENMpephbiBHASE aBTOMAaTHYyecKas MNOACTPOHKA
CKOPDOCTH MNpOeKHHH (PUJAbMA noJ OTHOCHTEJbHO NOCTOAHHYIO CKOPOCTH

MariMTHOd JieHTHl B MarHutodoHe H CHHXPOHHOCTb H300paxKeHUss H
3BYKa.

CHCTeMBl, 3aMKHYThIe 110 CKOPOCTH, MPHHUHMHAJIBHO He MOryT oGec-
MeUHTb HENpepbhiBHOE BBLINOJIHEHHE YCJIOBHA CHHXpPOHH3aUHH. B npoiec-
C€ aBTOMAaTHYECKOH IOACTPOHKH CKOPOCTH B HHX HeH30€XKHO HakKal-
JUBAIOTCS NMO3HIHOHHBbIE OLUMOKH, NPUBOASILIHE K HAPYUIEHHIO CHHXPOH-
HOCTH H300paxeHuss MW 3BYKa. OnbiT pabGoThl ¢ oxHUM #H3 HauboJee
COBEpILIEHHBIX H3 ONHCAHHBIX B HAlUEH JUTepaType 3JeKTPOHHBIX CHH-
XpDOHH3aTOPOB I0Ka3aJ, 4To InpH aautenpHonrt (20—30 mun) npeMoOH-
CTPAlMH BO3HHKAlOT MHOTOKpaTHble HapylleHUss CHHXPOHH3MAa, H3-34
yero BreyaTjeHHe OT (QHJabMa pe3Ko cHuxaercd. [as OGopbObl ¢ 3TUM
HeH30eXXHBIM H OuYeHb HENPHATHHIM SBJIEHHEM B TaKHX CHHXPOHH3AaTO-
pax HHOrjla npeiyCcMaTpHUBAIOT cCheldajbHble KHONKH pPYYHOro peryJu-
POBAaHHsI CKOPOCTH ABHraressa npoekropa. OgHako TaKoe peryJiipoBaHue
TpebyeT npH KaXKA0M HapylUIeHHH CHHXPOHH3Ma TOYHOro 3HaHHA HeoO-
XOAHMOH TMPOLOJKUTENBHOCTH KoppekuuH. Hukakux e 00BbEKTHBHDLIX
JAaHHBIX MOJs 3TOrO HET, PYYHAs KOpPPEKUHS IMPOUCXOAUT HHTYHUTHUBHO
H YacToO CO 3HAUYUTEJBHBIMH MNepeperyjupOBaHUAMH,  4YTO BhI3bIBAeT
y 3pHTeqeH H onepaTtopa YYBCTBO HEYAOBJETBOPEHHOCTH H JOCaNbI.

He Bnasasicb B pajnbHedline noApoOHOCTH, MOXKHO CKa3aTb, YTO
CYLIeCTBYIOLlHe B Hacrtosulee BpeMss HauboJsiee coBepllUeHHble CHHXPO-
HU3aTOpbl 00ecneyuBalOT VYAOBJETBOPHUTENbHOE CONMPOBOXKIEHHe JHOOH-
TeJbCKOrO0 (PUJIbMa MY3BLIKOH M He CTPOro MNPUBA3aHHBIM K H300paxe-
HHIO OUKTOPCKHM TeKcToM. OJHAKO aJs1 MNMOJIYYeHHS BbICOKOKAUeCcTBEH-
HOro, He 3aBUCALLEro OT NPOAOJXKHUTEJNBHOCTH (uabMa H He TpebdyIO-

I[er0 PYYHOH DEryJHPOBKH CHHXPOHH3MAa H300pa*eHHsT U 3BYKa OHH
HEeNPHTOIHBI.

DTy 3ajauy yJaaJjoChb pEelIHTb C MOMOIbI CHHXPOHH3ATOpa, ONHUCA-
HHIO KOTOPOro IOCBAlIleHA HacTodlas Opoliopa.

B oTJauuHe OT CXeM, peasiu3yIollHX, KaK yXKe OblJIO CKa3aHo BHILIE,
NPHHUHUII AaBTODPEryJUpyeMblX CHCTEM, 3aMKHYTBIX 1O CKOPOCTH, OIii-
CbiBaeMbld CHHXPOHHU3aTOpP OCHOBAH HAa HWHOM nNpUHIIHIIE, a HMEHHO HAa
MPUHIIUNIE AaBTOPEryJHpyeMbIX CHCTEM, 3aMKHYTHIX 0O MOJIOXKEHHIO, H
oOecrneynBaeT 0e3 BCAKOro BMeLIaTeJqbCTBA H3BHe HENPEpPBIBHYIO HAa NPO-
TSIXKeHHH TPOM3BOJIBHOTO BpeMeHH JIEMOHCTPalUH CHHXPOHHOCTL H30-
OpaKeHus M 3ByYKa C BpeMeHHOH owmuOKoH, He npeBblawllen 0,3 cex
(IpH CheMKe M MPOEKIHH co cKopocTblo 16 xkadpos/cex). Takas omunbkKa
He BOCNPHHHUMAETCsl 3pHTeJieM, H T[O03TOMY YCTPOHCTBO obecneuyuBaer
NpakTHYeCKH aOlCoJIIOTHYIO cuHXpoHu3auuw. CJhenyer OTMETHTb, YTO MPH
KeJJaHUH 3Ta olIMOKa B ONMHCHIBAEMOM YCTPOHCTBe MoXKeT ObITh JIErKo
yMeHbllleHa, HanpuMep BABOe, OQHAKO MPaKTHUYECKH B 3TOM HET HUKa-
KOH HeOoOXOIHMOCTH.

OnucbiBaeMo€ YCTPOHCTBO MNO3BOJIAET MPOHU3BOIHTL OAHOBPEMEHHYIO
CO ChbeMKOH H300pa)KeHus 3anuch 3ByKa H BIIOCJEACTBHMH MX CHHXPOH-
HYIO JeMOHCTpauHil0 ¢ YKa3aHHOH Bbillle TOYHOCTbIO, YTO TMO3BOJISIET
co3d2BaTh CTPOro MOKYMeHTaJbHble 3BYKOBble JIIOOHUTEJbCKHE (QHJIbBMBI,
He yCTynalollHe N0 KauyeCcTBY H CHHXPOHHOCTH 3BYKa IMpodecCHOHAJD-
HOMY KHHO. KpoMme TOro, oHO MO3BOJISS€T OCYLIECTBJIAITb O3BYUE€HHE YHKE
UMEIOIIUXCA HeMbiX (PHUABMOB CHHXPOHHBIMHU MIyMaMH, MY3HIKOH H Te€K-
CTOM.



[ nasa nepBas

BJIOK-CXEMA U MPUHUMIM OAEACTBAUA YCTPOMCTBA

BJIOK-CXEMA

baok-cxeMa ycTpoficTtBa npelcraBjeHa Ha puc. |. OHa cocTouT
H3 CJEeAVIOUIHX OCHOBHBLIX 3JIEMEHTOB:

1) kuHocbeMouyHoit KaMepbl (KCK) c BCTPOEHHbBIM B Hee KOHTAaKT-
HEIM ycrpoiicTBoM Kamephl (K¥YK);

2) RC-renepatopa (I') curHaja (PUKCHpDOBAHHOH 3BYKOBOH 4acCToO-
T (~ 1000 2y);

3) nmopaborannoro MaruuTodoHa. [lopaboTKa cBOAHTCA K YyCTaHOBKeE
B MarsuTooHe JONOJIHHUTEJbHOR YHHBEpPCAaJbHOH MArHHTHOH TrOJIOBKH
(AMT), nosBoasiouled OJHOBpPEMEHHO C 3amHChi0 Ha OIHOH [AOPOXKKe

MarHuTHOH JieHTH ¢oHorpaMMmbl (pHJAbLMA 3amMHUCHIBATb Ha BTOPOH HOPOXK-
Ke HEeKOTOpbie BCNOMoOraTeJbHBIe CUTHaJHL,

4) 3NeKTpPOHHOro ycumautenas (I¥);

5) KHHOIPOEKTOpa, CHaOXeHHOr0 KOHTAKTHbIM YCTPOHMCTBOM MNpOCK-
Topa (K¥II);

AM

MaeHumogon

Puc. 1. O6imana 6/0K-cXeMa YCTPOHCTBA.

M — mukpodou: OMI — marHuTHas roJsioBgka maruurodpona; AMI — nonoanuTenb-
Hasg MAarHuTHas rosoBka: KCK — kunHocpbeMoyHass KaMepa: KYK — KOHTakTHOE
yCTpOACTBO KaMepul; I' — redepatop; 3 — 3JEKTPOHHHA YCHNHUTEb: UM, UM, —
HMIIYJbCHBie ABHrateau: Ry — peryJHpPOBOUYHLIA peocTtar; I3[ — 31eKTPOABHraTe/b;
KYIl — koutakTHOoe ycrpoficTBo npoektopa; B/T — 640K NMUTAHHA HMNYJAbCHbBIX IBU-

ratejefi; MY — MarHuTHuLIfi yCcHJAMTeJb.
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6) aBTomMartuyeckoro nmyckoBoro ycrpo#ictsa (AllY);

7) umnyabcHbIX asurarenen (MM, HM,);

8) peryaupylowero peocrata Ra;

9) maruutHoro ycuauteas (MY).

YCTPOHCTBO MOXeT paboTraTh B OJHOM H3 TPEX PeXHMOB:

1) cuHXpoHHas 3anucChb 3BYKa OJHOBPEMEHHO CO CbeMKO#R (uHabMa;
2) CHHXpOHHOEe O0O3BYYeHHE TOTOBOTO HeMOro ¢uJIbMa;

3) HeMOHCTpauHs 3BYKOBOro ¢uiabMa.

PABOTA YCTPOUCTBA B PEXXMME CUHXPOHHOW 3AMUCH
3BYKA OAHOBPEMEHHO CO CLEMKOW ®OUIIBMA

Hactb o6uien OJIOK-CXeMBl YCTPOHCTBA NpH paboTe B 3TOM peXHMe
npeacrtabieHa Ha puc. 2. KoHTakTHoe ycrpokcTBo Kamepnl (KYK) npw
CbeMKe (puJbMa MNMEPHOIHYECKH yepe3 KaxKable yeTbipe OTCHATHIX Kajapa
3aMblKaeT Ha HEKOTOpOC BpeMs BHIXOAHYIO Lienb reHeparopa (/), B pe-

M .

| KY

{i
- Huno~
npoekmo -,-, e

mod,bameme

4 v

Puc. 2. bnok-cxema ycrpofictBa mnpu pabore
B pexXHMe CHHXPOHHOH 3ailMCH 3BYK3 OJHO-
BpPeMEHHO CO CBheMKOH (HJbMa.

3yJkLTaTe Yero € BbiX0Ja reHepaTopa Ha JMAONOJHHTENbHYI0 MAarHHTHYIO
TONOBKY MarHurtoponHa (LUAMI) nocrynaior kKonaebanus 1000 ey. Lau-
TEeJbHOCTb Ka>XXJI0H IMOCHIJIKH oOlnpenensercds BpeMeHeM 3aMKHYTOIO CO-
ctoauud KYK u posxHa coctasiasitb 40—50 mcex. HaszoseM 3TH mo-
CbIJIKH CHHX[ouMnyJbcaMH. CHHXPOHMIMYJIbChI 3aNMHCHIBAIOTC Ha OJNHOM
H3 AopoxekK JeHTh. OJHOBpeMeHHO Ha APYrylo AOPOKKY NPOH3BOAHMT-
Cfl 3alHCb 3BYyKa, CONMPOBOXIAIOUIEr0O CHHMAaeMyio CLeHY.
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LoporKL CUHZPOUMNYAbCOE
Joporka 30yxa

Puc. 3. KuHonsenka n Mar{HurHasl JeHTa nocJe npoBeAeHHA CHHXPOH-
HOR 3anucH 3BYyKa OJHOBPEMEHHO CO CbHEMKON (PHJbMA.



TakuM o6pa3oMm, mocjle ChbeMKH MarHMTHas JeHTa pa3MeyeHa CHH-
XpOMMIYJIbCAMH Ha TaKO€ KOJHUYECTBO YYyacTKOB, KOTOPO€ PAaBHO YHCAY
3aMblKaHHH KY K 3a BpeMs CbeMKH HJTH, HHAaye, KOJHYECTBY UeThIpeX-
KaZIpOBbIX YYAaCTKOB KHHOIUVIEHKH, NPOTSAHYTHIX rpefidepHbIM MeXaHH3-
MOM KHHOKaMephbl (puc. 3). Pasymeercs, yTto mo pJiHHe yyacToK (DHJIb-
Ma MoOXeTr He COBNaaatbh C JJIHHOH COOTBETCTBYIOLIEro €My ydacTkKa
MarHHTHOH JIEHTBl H3-3a pa3HbIX CKOpocTed Hux JaBHKeHUsA. CoBnajgaer
JULIL BpeMsl HX INPOXOXKJAEHHSA uyepe3 KHHONPOEKTOP H MAarHUTO(QOH
COOTBETCTBEeHHO. Ha puc. 3 3TM y4yacTKHM 1Ji NMPOCTOTHI NMOKa3aHL OJH-
HaKOBbIMH H MmO aJjinHe. EcaM npu 3TOM nepBbii yyacToK (GOHOrpaMMHE
[0 CBOEMY 3BYKOBOMY COJEPXKaHHIO COOTBETCTBYeT NEPBOMY YEThIpex-
KaagpoOBOMY Y4YacTKy ¢QHUAbBMa, TO HETPYAHO IOHAThb, YTO CMBICJOBOE CO-
OTBETCTBHE COXPAaHHUTCA H AJA JIOObIX APYrHX, OJAHHAKOBBLIX IO HOMe-
pPaM y4YacTKOB (OHorpaMMbl H (HJIbMA.

PABOTA YCTPOUCTBA B PEXXMME O3BYYEHUA FTOTOBOIO
HEMOIO D®OUIIbMA

Hactb o6iweir OJOK-CXeMBl YCTpOicTBa mnpH paboTe B 3TOM pe-
XKHuMe npeactaBieHa Ha puc. 4. Otiavuyne or npeablAyliero pexHma
3aKJIIoyaeTcss TOJbKO B TOM, UYTO NOAKJIOYeHHeM reHepartopa [ K J0-
NOJIHUTENLHOH MAarHMTHOH TrOJIOBKEe ynpasJser tenepp yxe He KYK,

OMr
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Puc. 4. Dbiaok-cxeMa ycTpoficTBa B peXHMe
O3BYUYEHHS TOTOBOro HeMoro ¢pHjabMa.

N3odpaxteriue

a KOHTaKTHoe YcTpoHcTBO npoektopa (K¥II), kKortopoe 3aMbIKaercs
Ha 40—50 mcex uepe3 KaXJble yeThipe Kajapa MNPOTAHYTHIX rpeidep-
HBIM MeXaHu3MOM npoektopa. TakuM o06pa3oM, MarHuTHasg JeHta B
B 3TOM CJiyyae pa3MeuyeHa CHHXPOUMMNYJbCAMH Ha Yy4yacTKH, KOJIHYECTBO
KOTOPbIX PaBHO KOJIHYECTBY UYeTbIp€XKAaJAPOBbIX YyYyacCTKOB (HJAbBMA, Npo-
TAHYTHIX 32 BpeMs O3BYYeHHA rpenepHbIM MeXaHH3MOM KHHOIPOeK-
Topa. KaxaoMy i-My 4eThipeXKaApOBOMY YyuyacTKy (uabMa OyaeTr COOT-
BEeTCTBOBATb, TaKHM 00pa3oM, OAOUH-eAUHCTBEHHBIH YyYaCTOK MAardiATHOW
JIEHTbI, OTMEUYEHHbIHA {-M CHHXPOHUMITYJIbCOM.

PABOTA YCTPOUCTBA B PEXUMME LOEMOHCTPALUUU
3BYKOBOIO ®WUIIbMA

Hactp obweft On0K-cXxeMbl yCTPOHACTBAa NpH pabore B ITOM peXH-
Me npeacraBjieHa Ha PpHC. 5. lonycTHM, 4TO CHATHH (QUABM NOJIHO-
CTbI0O 00paboTaH, CMOHTHPOBAH H 3apAXeH B KHHOMNPOEKTOp nJis ne-
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MOHCTpAallud, a COOTBeTCTBylollass ¢HAbBMY MarHuTHas JieHTa ¢ 3a-
MHChI0O 3BYKa H CHHXPOHMNYJIbCOB 3apsiXeHa B MarHHTOQOH. OueBHA-
HO, YTO 3ajaya CHHXPOHH3anuu Oylaer TMOJHOCTHIO pelleHa, eCJH
HEeKOTopoe YCTPOHCTBO B Ipolecce ABHXKEHHS MarHHUTHOH JIEHTHI H KH-
HONJIeHKH OyJeT HenpepbiBHO OMNpele/ifATh MOPSAIKOBHH HOMEp yeThipeXx-
KaapoBOro YyuyactKka ¢QuiabMma, IpoenHpyeMoro B MAaHHBH MOMEHT Ha
SKpaH, U TNOPAIKOBbIH HOMEp YyuacTKa MAarHHTHOH JIEHTH, ¢ KOTOpPOro
B 3TOT XK€ MOMEHT BpPEMEHH NPOHCXOIAHUT BOCIpPOH3BeIcHHe 3BYKa, cpaB-
HHBaTb 3TH HOMepa H B CJiyyae HecOBNnajJeHHS YBeJHUHBAThb HJIH YMEHb-
IaTh CKOPOCTb MNpOeKuund ¢(uUIbMa, ¢ TeM 4YTOObl BOCCTAHOBHTL COBIA-
leHHe BO BPEMEeHH HOMepOB Y4YaCTKOB (PHJIbMAa W MAarHHTHOH JIEHTHIL.

70
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Puc. 5. baok-cxema ycrpoficTBa B peXHMe JeMOHCTpa-
1M 3BYKOBOro QoHJjbMma.

JJis ompepesieHHsT HOMepa yyacTKa MAarHHTHOM JIEHTbl, ¢ KOTOPOro
B NAaHHbIHI MOMEHT INPOHU3BOAUTCS BOCNPOU3BEeNEHHe 3BYKd, CHHXPOHUM-
NyJbCbl C IIOMOLIbIO NOMOJIHUTEJNBHOH MAarHuTHon roJioBku JLMI BoC-
MPOU3BOMNITCA C MACrHUTHOH JIEHTHl M, NPOAAS uyepe3 YCHJAHTE]b I,
NOCTYynalwT Ha pese P,, ynpasasioulee nojaueii Hanps>keHHss Ha HM-
nyJbcHbil aBuratear MM;. Porop HM, noBopauuBaeTcsi OT KaXaoro
NpUXOASLIEero HMNYyJbCa HAa HEKOTOPHIH, olnpeaesieHHbIH [Jis JaHHOro
Tuna nasurartesas yroa . ClenoBareljibHO, e€CAH K [aHHOMY MOMEHTY
BpeMeHn porop MM, noBepHyJica Ha yroJ [, 3TO 3HAYUT, YTO B MArHH-
TodoHe NPOHCXOAHUT BOCHPOH3BEJeHHe 3ByYKa C yyacTKa, HOMep KOTO-
poro { paBeH:

, B
[ — — .
a

Iass onpeneneHuss HoMepa yuacTka ¢uapMma, KaAph KOTOPOro
B NaHHbBIA MOMEHT BpeMEHH IpPOEIHPYIOTCA Ha 3KpaH, HCNOJb3yeTcH
KOHTaKTHOe ycTpoficTBO mpoekTopa. KosnuecTBO HMNyJbCOB, NMOCTYNHB-
mux ¢ K¥II, cooTBeTcTByeT YHCJY NPOLIEAIIHX yepe3 MPOEKTODP YETH-
DEXKaJApoBbIX yuacTKoB ¢uabma. MMnyabcn HanpsxeHua c¢ KYII no-
CTYnaloT Ha BTOPOA HMMNYJbCHHA ABHratejr MM, Toro xKe THNa, 4Yro
H HM,. Ecan porop MM, B naHHHHA MOMEHT BpPeMeHH O0KasaJicg Io-
BePDHYTHIM OTHOCHTEJbHO HYJEBOr0 HCXOLHOro IMOJIOXEHHS Ha HEKO-
TOPBIA yroJ Y, TO OYEBHIHO, UTO B 3TOT MOMEHT BpDEMEHH Ha 3KpaH
npoenypyeTcsl UYeTbIpeXKaJpOBLIH Yy4yacToOK (HJIbMa, HOMEp | KOTOpOTO
pDaBeH:

2—2425 9



Ecau B npoumecce JAeMOHCTpalHH (UJIbMa YrJaH MOBOPOTA pOTODOB
060HX HMIYJbCHBIX [IBHraTeJed B KaXJAbld MOMEHT BDEMEHH OKa3hl-

BAalOTCA OJAHHAKOBHIMH, TO 3TO O3HayaeT M0JHoe cOO6JIOIEHHe CHHXPO-
HU3Ma H300paxeHHUs H 3BykKa.

Ecau usobOpakeHHe omnepexaer 3BYK, TO DOTOp ABHUrarteas HM,,
yNnpaB/ageMOro HUMNyJbCaMH IPOEKTOPa, MOBepPHETCS Ha OOoJbLIHIA YIoJ,
yeM porop HMM,, NOTOMY 4YTO Ha Hero nNpPHULIO OoJiblilee KOJHUYECTBO
UMNyJbcOB. Tak, Hanpumep, ecaun Hu3o0OparkeHHe olepexaer 3BYK Ha
yeTblpe Kajapda, TO Ha MM, nocrynaer HMIyJAbCOB Ha OJHH OOJIblle,
yeM Ha MM, B pe3yabTare BO3HHKAeT YIrJOBOe pacCOrjacoBaHHe POTO-
poB Ha yroa . Ilpu omepexeHnu Ha BOCeMb KaJpoB paccorjacoBaHHe
paBHo 20 # T. A. Ilpu orcraBaHun H300paxKeHHsi OT 3BYKa BO3HHKAeT
obpaTHasi KapTHHa H pPaccorjacoBaHHe YIJOB NOMEHseT 3HakK.

CunpoumMnymscs

om MQ2HumMo@oHa

T T

[
S ;

L K ynpabnarmwew

odmomre MY

Puc. 6. KoHcTpyKuusi cpaBHHBAIOIEro ycTpoOMACTBA.

! — nepexonHass TEKCTOJIHTOBAsA BTYJKA: 2 — Kepnyc peocrara: 3 — uierka
peocTarTa.

JTO YrJoBoe paccorjacoBaHne poropoB MM, n HM, saBnaserca
OWIMOKOH peryaupoBaHusi (CHHXPOHHU3ALHMH) H HCNOJAb3yeTCs M5 BO3-
NEeHCTBHSI Ha CKOPOCTb BpallleHHsl ABHraTessi KHHonpoekropa. KoHCTpYK-
THBHO B ONUCHIBAEMOM YCTPOHCTBE 3TO BO3JEHCTBHe OCYLIECTBJIAETCAH
cienylomwumM ob6paszoM. O6a UMNyJbCHHX ABHraTesls pacnoJaraipTcs Tak,
yToOB OCH HX POTOPOB HAXOAHJHCh HAa OJHOM npsMon JHHHH. Ha po-
TOpe OJaHOro M3 ABHrarenef, HanpuMmep HM;, ¢ nomoupi0 nepexoaHOH
TEeKCTOJHUTOBON BTYJKH KpeNnuTcs KOpPNnyc HEKOTOporo peocrata Ray,
a ¢ poropomMm HM, cBsi3biBaeTcsi MOJI3YHOK TOro e peocrata (puc. 6).

Ha nepexonHyl0 TEKCTOJNMTOBYIO BTYJKY HacaXXHBalOTCA OBa Mel-
HbIX KOHTaKTHbIX KoJgbla K; H K. K oaHoMy u3 KoJely npunauBaercs
BEIBOA HauaJla OOMOTKH peoctara Rp, a K APYromMy KoJbily — BHBOJ
MoJI3yHKa peocTtata. Ilo KOHTAKTHBIM KOJbIAM CKOJb3AT WIeTKH I, H
lll,, ¢ noMolIbIO KOTOPHIX peocTaT Ry BKJIOYaeTcss B YIpPaB/siOLlylo
0OMOTKY MarHuTHoro ycuaurtensa (MY), nuralwliuero asurartesib Npoek-
Topa. BriXonHOe Hanpsi)KeHHe MAarHHTHOTO YCHJAHTEJNS, a CJieAOBaTe/bHO,
H CKOPOCTb JBHraTeJid 3aBHCAT, TakKMM 00pa3oM, OT BeJHYYHH COIMNpPO-
THBJeHHS peocTaTa Ry.

[lepeny HavajsoM [AeMOHCTpPanHH O3BY4YeHHOro (HJAbMa BpYUYHYIO, MY-
TeM moBopora poropa MM, unu HM, Ha HekoTOphIA yroa VYo, B LENb
IBHraTeJisi MPOEKTOpa BBOMHTCA HEKOTOpPas 4YacTb COMPOTHBJEHUSA Rai.
IMycts oHa paBHa ry. Ecam B mpomecce nemMoHcTpanun ¢uabma Ha o00a
HMNYyJbCHRX JABHraTesiss IOCTyNaeT OJHHAKOBOE€ KOJIHYECTBO HMITYJIb-
coB (T. e. BHIMOJIHAETCS YCJOBHE CHHXPOHH3aIHH), TO YrJ0Boe pac-
corJiacoBaHHe pOTOPOB pPAaBHO HYJIO, BeJHYHHA [ OCTaeTcsd HeH3MeH-
HOH M CKOPOCTb NPOEKUHH nocTosiHHa. Ecau Xe H300pakeHue HayHHA-
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eT OTCTaBaTb OT 3BYyKa, TO Yyroj mnosopotra poropa HMg okaxercs

MeHblle YyrJja I[oBopora poropa HM;, B pe3yabraTe 4ero MNOJI3yHOK
peocrata R CMeCTHTCA K HayaJjJly oOMOTKH peocTatTa H CONPOTHBJIEHHE

rs; yMeHbIIHTCA. JIBHrartejb MNPOEKTOpPa HAYHEeT Pa3roHATBCA A0 TeX
nop, NMOKa KOJIHYECTBO HMINyJibcOB, mocTynHBuux ¢ KYII na HM,, He
CPaBHA€TCA C KOJIHYECTBOM HMIYJIbCOB, IOCTYNMHBILIMX ¢ MAarHHTodoHa
Ha HM,, T. e. 10 coBnajJeHHss HOMEPOB HMIYJIbCOB, 4YTO, KaK yXe rosoO-
PHJIOCh BHIILE, fABJAAeTCd HEOOXOAHMBIM H [AOCTAaTOYHHIM YyCJOBHEM BOC-
CTaHOBJIEHHS1 CHHXPOHHOCTH H300paXeHHA H 3ByKa. ConpoTHBJeHHe peo-
CTaTa BHOBb CTaHeT IIPH 3TOM pPaBHBIM ro.

Ecnin uH3o0paXeHHe onepexaetr 3BYK, TO COIPOTHBJIEHHe rg; YBe-
JHUHTCA H CKOPOCTb IMPOEKIHH OyJdeT YMeHbUIAThCsl, BOCCTAHABJHBAaf

0aJilaHC KOJIMYeCTBa HMIYJbCOB, C MOCTYNHBIUHX Ha KaXAHIX H3 ABHra-
TeJieH.

OWMBKA CUHXPOHUIALIMU

BenuynHa nepexonHON OWIHOKH CHHXPOHH3AIHH ONpene/sieTc YyCHJe-
HHEM MNpPAMOHN Lend peryJHpoBaHUsi [, paBHEIM

D =qaaR,

rae o — yroj IM0BOPOTa pOTOPa HMIIYJbCHOTO [ABHraTeJss OT OJHOTO
HMNYJbCa, epadfumn;

a — KoJauuyecTBOo uMnyjbcoB K¥II wa 1 xaap o¢uabMa, umn/xadp;

R — npHpallleHHe CKOPOCTH JABHrarens Ha | epad paccorsiacoBaHHA

peoctara Ra, 00/mun -2pao.

B onuchriBaeMoM yYCTPOHACTBE 3KCIeDHMEHTAaJibHO YCTaHOBJIEHO, YTO
ayasa obGecreyeHHsd MAaKCHMaJIbHOH JHMHaAMHUUYeCKOH OImHOKH CHHXPOHH3A-
LHH, He gnpesbiamomesn 0,3 cex, Ttpebyerca obecneynTy D
=132 06/mun - xadp. OTtcioga cjaeayer, UTO €CJH NPHMEHHTb CTaHAAPT-
HHA JIOGHTENbCKHA KHHoOmpoeKTop «JIyu-2», KYII xortoporo HMeer
a=10,25 umnfkadp, u HanboJiee JOCTYNHHH AN KHHOJIOOHTENeHl HMITYJIbC-
HHIA ABHratenb ¢ yriaom a=10 epad/umn (tenedpoHHBIi mwiarnoBHHA HCKA-
resqib TtHna UIH-11), to Heo6xoauMo ob6ecneuntb AR=953 006/mun -2pad.
Hns nosayueHHss Takoro nepesaToyHoro Kosp@dHIHEHTa NpPH MNPOCTOM
MocJeAOBaTE/bHOM BKJIOUEHHH peoctata Re; B LeNb NHTAHHA JBMra-
TeNss npoeKtopa mnorpeboBasioch O B KauecTBe Ry NPHMEHHTb PEOCTAT
MOIMHOCTbIO 20 8T ¢ KPYTH3HOH XapaKTepuCTHKH mopsinka 300 om/epad,
YTO NPAKTHUYECKH CAeJaThb HEBO3MOXKHO.

[IosToMy ans nmosayueHUs 3aJaHHOM NepexXOJHOH OLIHOKH CHHXDOHH-
3alilHH TpH MAaJIOMOUIHOM peoctate R NPHMEHEH OYE€Hb MNPOCTOH MO
KOHCTPYKLUHH [ABYXNOJAYNEPHOAHHA MAarHHTHHIA ycHauTedp MY, oT Ko-
TOPOro H MNHTaeTCsl NBHraTeJb KHHOINpoeKTopa. PeoctaT Rg; NPH 3TOM

BKJ/IIOUAETCA B YNPAaBJAAIOLIYI0O OOMOTKY YCHJHTENs1, H norpebjsieMas HM
MOLIHOCTb COCTaBJisileT BCero JHIIb JecAThHle OOJH BaTTa.

NPUHUUMUATIBHASA SDNEKTPUYECKAS CXEMA YCTPOMCTBA

B pexHMe CHHXPOHHOH 3alHCH 3BYKa OJHOBPEMEHHO CO CheMKOR
¢uapma cxema (puc. 7) paboraer caeayiomum ob6pasoM. Ilepekaioua-
renbp I, nepeBoAHTCA B mnoJioXkeHHe I/ («03ByueHHe»), B rHe3la 3¢ H 4C
BkJOyaerca KYK, B rHe3na Ic u 2c BkJawuaerca [MI. Kunonpoek-
Top B pabGore He yuyacrByeT. [lpu 3TOM JseBHfi TpHOA JamMnu JI; BMe-
CTe C 3JieMeHTaMH Ry, Rs, Rs, R4, Rs, Rs, Ci, Co, C3, C4 1 Cg 0o06pa3sy-

2% 11
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er RC-reHepartop, HacTpoeHHBIi Ha uyacrory 1000 ey. Ilpu pasomkny-
ThiIX KOHTakTax KYK ceTka JieBOro TpHojaa Jamnel JI, 3a3emjieHa 0O
BHICOKOH 4YacTOTe€ HOPMaJibHO 3aMKHYTBhIMH KOHTakKTaMH pene P;. IlpHu
3aMHKaHuH K¥YK cpabGathiBaeTr pesie P3 H Ha 3Ty CETKY MOCTyIaeT CHH-
XpouMnyJabc, coctosiiud u3 KoJgebanuun | 000 ey, gauTEeNBHOCTH KOTO-
poro npubJ/in3HTEe/NbHO paBHa BpeMeHH 3aMKHYTOr0 COCTOSHHSA KOHTAaK-
toB KYK (40—50 mcex). YcuyeHHble TPHOAOM CHHXPOHMMMYJbCH IIO-
CTynarwT yepe3 eMkKocTs Cs Ha JMI u 3anucHBaloTCs Ha BTOPOH J0O-
pPOXKe MarHHTHOH JeHThH. C mnomoinbio kKoHaeHcatopa (4 rojioBKka Ha-
CTPauBaeTcsi B pe30HAHC Ha YaCTOTYy reHepaTopa, 4YTO MNOBBIIIAET YpPoO-
BeHb 3aNUCH CHHXpoHMNyJibcoB. OOHOBPeMEHHO Ha nepBOA IOPOXKKeE
MarHHTHON JIEHTH OCYIUECTBJseTCs OOBYHAasA MAarHdTHas 3anuch 3ByKa.

B peXuMe CHHXpDOHHOro O3BYUEHHSI TOTOBOro HeMoro QuibMa cXxe-
Ma pabortaer caeaylouuM o6pasoM. KuHoONpoekTop ¢ noMoOUlbio clie-
[HAJIbHOTO Kalesad MoaKJlyaeTcsd K CHHXPOHH3aTopy. Ilpu 3TOM K rHes-
naM S¢ W 4C CHHXPOHHM3aTOpa OKa3biBaeTcsi NOJKJoueHHbiM KV,
a K rLesgam oc¢, 7¢, 9¢ CHHXPOHH3aTOpa — COOTBETCTBYIOLIHE TOYKH BbI-
NpAMUTENs NUTAHUA JBHraresisi. CeTreBOH WIHYp MPOEKTOpPa BKJOYAETCSH
MPH 3TOM He B BbIXOAHble KJeMMBbl CcHCTeMbl AllY CHHXpOHH3aTOpa
(KJ1IeMMbl 6¢. 8¢), a HelmocpeACTBEHHO B OCBETHTeJbHYIO ceTb. PaboTo#
peje P3 Tenepb yxXe Oyner ynpaBasate KY¥II, a B ocTtajJbHOM O3BYyueHHE
OyZeT NPOUCXOAHUTh TaK XKe, KaK H B peXHMe CHHXPOHHOH 3aNnHCH 3BY-
Ka, ¢ TOH JHMlUIb pa3HHLEH, YTO Temnepb HA MATHHTHYIO JIEHTY 3allUCHI-
BalOT He 3BYK B MOMEHT CbeMKH, a JHKTOPCKHIA TEKCT, MY3BIKY H CHH-
XPOHHBIE LIYMBl, COOTBETCTBYIOII[HE JIEHCTBUIO Ha 3KpaHe.

MoXeT BO3HHKHYTb BONPOC, MOYEMYy B pAacCMOTPEHHBIX JBYX pe-
XKHUMaXx HalpsXkKeHHe OT reHeparopa I monaetrcsi Ha CETKY JIeBOro TPHO-
na JlI; He HenocpeiacrBeHHO yepe3d KYK uam K¥/I, a yepe3 KOHTAaKT-
HYI0O cHcTeMy peJie P; Heob6xoauMOCTh BBEJAEHHSA B CXeMy CHHXPOHH-
3aTopa 3TOro peJjie NPOJAHKTOBAHA TeM, UTO eCJii Obl BO BTOPOM pPEXH-
Me BBLIXOJ reHepatopa [ TNOAKJAIOYAJCA K CeTKe HelnocpeACTBEHHO yepe3
KYII, to BBuny Hanuyusa B K¥II uckporacsmei nenoukn ReCis naxe
MPH Pa30MKHYTbIX KoHTaktax K¥II Ha ceTKy uepe3 3Ty ILENOYKYy MOMNa-
nano Obl HanpsKeHHe OT reHepatopa [. DTo yMmeHbiiano Obl 3¢ (eK-
THBHYIO aMIJUTYAY QOpPMHDPYEMBIX CHHXPOHUMOYJAbCOB H noTpeboBaJo
Obl NOMOJIHHTEJBHOI0 YCHJAHTCABHOrO KackKkaja B lienH, Mo KOTOPOH CHH-
XpouMmnyabcH nocrynatiotr Ha HAMI. [dna toro utobnl H30eXarb H3-
JIMIIIHEH KOMMYTALHH, 3TOT CHOCO0 moJayH CHHXPOHMMYJbCOB Ha CETKY
JIeBOr0 TpuUoaa Jamnbl JI; CoOXpaHeH H B nepBOM peXHUME.

B pexuMme pemoHcTpanuu (nepekJpouatenab [/, B NOJOXEHHH 2)
cxeMa pabotaer cuaeaywimuM ob6pa3zoM. CHHXPOUMIYJLChI, BOCHPOH3BO-
aumblie rosioBkod M, nocrynailor uepe3d KoHmeHcatop Cjs Ha CETKY
JIeBOTO TPpHONA JaMIH Jlo U naJjee Ha Jamny JI;, KoTopas B 3TOM CJy-
yae ABJAETCA ABYXKAacCKaJHbIM YCHJAHTeJeM. YCHJIEHHble CHHXPOHMIIYJib-
Chl ¢ pe3ucropa R;7 u uepe3 nenouky CelliR12 MOCTYynmalOT Ha CeTKy Mpa-
BOr0 TpPHOAA JaMnbl Jls B BHIE MNOJOXHTENbHBIX IMPAMOYrOJbHbIX
HMIYJIbCOB HAaNpAXEHUA. DTH HMIYJbCH OTIHPAIOT Ha BpeMs CBOeH IJiH-
TeqbHOCTH (40—O50 Mcex) npaBbid TpHOA JAaMnH Jls, 3anepThli B HX
OTCYTCTBHE OOJIbIIUM OTPHLATEJbHbIM Hanpsi)KeHHeM, CHHMAaeMbIM C KOH-
JE€HCaTOpa Clg qepe3 MACJIHTEJb R12R15. Hpn 2TOM CpaﬁaTHBaET BKJ/I1O-
yeHHOoe B aHOJHYIO llenb 3TOA JaMinH peJse P;. BepxHsas nmapa KOHTak-
TOB peJie, 3aMblKasiCb nNpH ero cpabaThHiBaHHH, MOJaeT HAa HMINYJbCHHH
aurateJr HMM; uMnyabc HanpsiXXKeHHs OT BBIIPAMHTENs, CoOpaHHOro
Ha auopax s, o, Lo, HA11. Porop M, 1 cBsI3aHHBII ¢ HHM KOPIyC
peoctata R, noBOpayHBalOTCA NpH 3ToM Ha yroa a [lpn npuHxoae
CJIeAYIOilero CHHXPOHMMNYJbca KapTHHA NOBTOPSIETCH.
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HuXHAS napa KOHTAKTOB pene P; OTHOCHTCA K CHCTEMe aBTOMa-
THYECKOr0 3amycKa KHHOMNPOEKTOopa. Jrta Mapa, 3aMblKasicb OT MNepBOro
CHHXPDOHMMNYJbCa, MOJaeT HanpsXeHHe ¢ KoHAeHcatopa C;; Ha caMo-
6Jokupyloueecs pesie P, HUXHAA napa KOHTaKTOB peJie BKJOYaer
KHHOMPOEKTOP B CeTh.

[locsne 3amycka mnpoekTopa HauywWHaer cpabartnmBath KJ¥/I, nonaBas
HMITYJbCbl NOCTOSHHOTO HanpsaxXeHus Ha HMjy Ero porop Bpalaer
HIeTKy peoctata KRz;, BKJIOYEHHOTO MNOCJAENOBAaTENbHO B YNpaBJslOIlyIO
o6MOTKY MarHuTtHoro ycuautens MJY. Takum o6pas3oMm, HauumHaeTrcs H

B JaJibHeHIleM OCYLIeCTBJSETCHd ONHCAHHBIA BhIlE MPOIECC CHHXPOHHOrO
3BYKOBOI'O COIIPOBOXKJIEHHS.



[nasa BTOpasn

AETAJIU YCTPOUCTBA U EFO KOHCTPYKUMUA
AETANU

[Tepeknwuarenp [y — rajeTHoro THma Ha aBa nNoJoXeHHA. B Ka-
yecTBe JONOJHHTENIbHOH MAarHHTHOHM TOJIOBKH HCIIOJb30BaHa YHHBEp-
caJibHasi MarHHTHasd roJioBka ot MarHHtodoHa «jly3a-o». Pese P; u P;
tuna PCM-1, peane Ps— tuna PCM-2. B kauvecTBe HMNyJibCHBIX [JBHra-
Tejied MM, u UM, nucnonb3oBaHu TeJiepOHHBIEe LIaroBble HCKaTeJHd THIIA
[IIN-11, ¢ KOTOpHIX CHAATAa KOHTaKTHad cHcreMa. B kayecTBe peocrara
Rs MoxXer ObITh NMpHUMeHeH JIOOOH peoCTaT C OTBOAOM OT CpPelHEH TOY-
KH, HMeIoIHA noJHoe conpotussieHue 20 xom u MomHocts 0,26—
0,5 s87. Pabounii y4acTOK peocTara, No KOTOPOMY MOXKeT nepeMeliaTbCs
ero mieTka B npouecce paboThl CHHXPOHH3aTOpAa, BLIHECEH B PaHOH Cpen-
Hed ToukH. ChensaHo 3TO MJA TOro, 4toObl NpH CAYyYalHHBIX O60OJbLIHX
paccornacoBaHusix poropoB MM; u UM, uerka peocrata He HOCTHra-
Ja ynopa. lakuM oOpa3oM, CONPOTHBJEHHE r9; OyaeT pPaBHO HYJK He
B KpaHHeM [0 ynopa MNOJIOXKEHWH IIeTKH, a TOoraa, Koraa LieTKa Haxo-
OUTCA B cpenHeilli Touke. Ilpu 3TOM, OOHaKO, OTKJOHEHHe ILIETKH OT
cpefHeH TOUKH B JIOOYIO CTOpOHY OyJAer NPHUBOAHMTbL K YBEJHYEHHIO CO-
IPOTHBJIEHHS rg;, d CJEJOBATEJbHO, K TOPMOXKEHHIO [BHratels IpPOEK-
TOpa KaK IpH onepeXeHHWH H300paxKeHHEeM 3BYKa, TaK H NPH OTCTaBa-
HHY H300paKeHHs OT 3BYKa, UTO HeLONMyCcTHMO. [lysi yCTpaHeHusi 3TOrO
OHa H3 yYacTed MOTEeHIlHOMeTpa J0Ji2KHA ObITh 3aKopouyeHa. Xapakre-
PHCTHKa peocTaTa MPUHUMAaeT TOrja BHI, NpeiCTaBJeHHBIH Ha pHC. 8.

00

Puc. 8. XapaktepHcTHKa peocTa-
Td R21.
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HauasnbHass pabouass TOuka BhIOHMpaeTcd Ha HEe3aKOPOUYEHHOH YAacCTH
peocTaTa H CIABHHYTa OTHOCHTEJBHO CpeAHeH TOYKH Ha HEKOTOPHIH
yroa $o. O BuiGope yria P, Oyaer cKkaszaHo HHKe. Takum 0o0pa3oM, MpH
OTCTaBaHHH H300paKeHHs OT 3ByKa pabouyas TOYyKa MepeMeliaeTcs
K cpelHed TOUYKe, CONPOTHBJIEHHE rg; YMeHblIaeTCd U JIBHraTesb INMPOEK-
TOpa Ppa3roHseTcsi, BOCCTaHaBJHNBasA CHHXPOHH3M. OnacHocTh nonaaaHHs
HIeTKH Ha ynop JHkBuaupoBaHa. (Cnoco0 3akopayHBaHHs OOHOH H3
MoJIOBHH Ry MoxKeT ObiTb caMbIM pas3HooOpa3HbIM B 33aBHCHMOCTH OT
THIIAa TIPHMEHEHHOr'0 peocTara.

MarHuTHbIA ycHJAHTeJb COOpaH Ha [ABYX KOJIbLIEBHIX BHTHIX Cephed-
HHKaX, H3roToBJIeHHBbIX H3 crajbHOH JeHTHl Mmapku XBIl. lllupuuna nex-
Tl 8 mm, TonmuuHa 0,2 mm. HapyKHBHHA auaMmerp KoJjablla 40 MM, BHY-
TpeHHHUA — 28 mm. KaXnawifi cepleyHHK HMeeT no aBe OOMOTKH. Ilep-
BUUHass o6MoTka comepXKHUT 4 200 BuTKOB nposoaa I[I3B 0,2, Bropuu-
Hasg — 800 ButkoB nposoxa I19B 0,1.

Tpauchopmarop Tp; — moboro THna MoIHOCThIO He MeHee 30 87T,
[MO3BOJIAIONIHA MOJNIYYHTb BHIMPAMJAEHHOe HanpsixkeHHe okoJo 200 8.
Ecau TtpanHcdopMarop HMeeT TOJIBKO OJIHY HaKa/JdbHYl0 OOMOTKY, TO
Heo6XOAHMO HOMOTaTh elle oAHy o6morky IV nposomom TI3B 0,5,
paccuMTaHHYI Ha HanpsikeHne 5—7 8. Tpancdopmarop 7p, HOJIKEH
obecrneynTh MOJIyYEeHHE BBHIMPSMJEHHOTO HanpsixkKeHus 20—27 8 npuU TO-
Ke Harpy3kd 2a. TpaHcopmatop 7p3 MMeeTcss B NPOEKTOPE.

KOHCTPYKUUR CUHXPOHUIATOPA

CuaxpoHusatop cobOupaeTcs Ha JIOpaJIOMHHHEBOM ILIACCH pasMepa-
M 193X 153X36 mm. Cnepenn K 1uaccH TNpHKpeEIJieHa JIHUEBas NaHelib
pasMepaMH 277 X125 mm. Cpepxy Ha IIacCH YyCTaHaBJHBalOTCAd TpaHC-
¢dopmatopel Tp; u Tpe, OBe MaHEJbKH AJS pajHoJaMI, KOHIEHCATOPEI
C:, Ci; ¥ pene P,, P,. Pene Ps u Bunpsamurenb s—/{;; pa3MelleHb
B MnojaBaJje u1accd. Pa3MeTKa waccH CHHXpPOHH3aTOpa  IMOKa3aHa Ha
prc. 9. Ha auuesofi maHeau ycTaHaBJHBalOTCA nepekJiouyateis II,, CHr-
HaJbHas Jamnouyka JIC, TymOiep BKJIOYeHHsi ceTH BK u npepxarteib
npeaoxpaHurensi. Ha 3anHel cTeHKe IIACCH YCTAaHABJIHBAlOTCSA Dpa3beM
IS TOOKJoueHHs cuHxpoHusatopa K K¥YK, K¥YII u mMarHuTOOHY, BHI-
XO[Hble THe3/la aBTOMAaTHYECKOro nyckoBoro ycrpoicrtBa AllY u xiaeMm-
Ma [Js 3a3eMJeHHS HIacCH CHHXpOHHM3aTopa. PasmeTka JHIeBOH naHe-
AX mokasana Ha puc. 10.

PsifoM ¢ LIaccH CHHXPOHHM3aTopa MOMeENIeH OTHEJbHBIM Y3Ji0M B 00-
IeM KoxKyxe OJIOK HMINYJbCHBIX IBHraTteJied ¢ peocratoM Ro W Mar-
HHTHBIM YCHJIHTeJeM. IDTOT OJIOK KpPenuTcss BHHTAMH K JIMLEBOH NaHe-
JH CHHXPOHH3aTOpa H COEINHUHSIETCA C OCTaJbHOH CXeMOH ¢ IOMOIIbBIO
IIECTHIITHIPLKOBOrO pa3beMa. DBhblieseHHe HMNOYJIbCHBIX JABHraTresieH
BMECT€ C peoCTaTOM B A4BTOHOMHBIH KOHCTPYKTHUBHBIH OJIOK CB$SI3aHO
C TeM, UTO 3TH 3JeMeHTH TpeOyloT HauboJiblllero yxoda H peryJaspHOH
npodUNaKTHKH (3aYHCTKA KOHTAKTHBIX KOJIell, CMeHa HJIM noJAXaTHe le-
TOK, YHCTKa peoctata H Ap.). bJaok npexacrasiasier coOOH npsiMOYroJib-
HBIH KapKacC, H3rOTOBJEeHHBIH H3 6-mm ¢aHephl. Pa3MepH O0JioKa H pas-
MellleHHe B HeM JeTaJied mokasaHbl Ha puc. 1l.

KoHCcTpYKUHA mnepexXoAHOH BTYJKH MOXeT ObITb caMOH pPa3HOOO-

Pa3HoH B 3aBHCHMCCTH OT NPHMEHsSIEeMOro THNA peocTara.
B npuHuHNe oHa mnpencTaBJsieT cOOOH BBITOYEHHBIH H3 TEKCTOJIHTA

MJIH Kakoro-ju6o Apyroro H3o0asdTOpa CTakaH. B neHTpe [Ha CTakKaHa
CBEpPJIMTCA CKBO3HOE OTBEpPCTHEe IHAMETPOM O MM, B KOTOpOe BIIOCJIEN-
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CTBHH NIpH cOOpKe OyaeTr BXOAHTb OCb XPanoBOro KoJjeca HMNYJAbCHOrO
nBHrartesis. Bo BHYTPEHHIOIO MOJIOCTb CTaKaHa BCTaBJSAETCHA KOPNYyC peo-
cTara.

B xpanosom kojnece HMM,; csepasitcs aBa OTBepPCTHR NOL pe3bOy
M2,6 H COOTBEeTCTBEHHO HM CBEPJATCA J[Ba OTBEPCTHA MAHAMETPOM
2,6 mm B 1He mepexonHoi BTyJaKH. ITociie 3Toro BTyJsKa XKecTKO CKpell-
JN5€TCA C XPAaNmOBHKOM C IOMOLIbIO [BYX BHHTOB [IHaMeTpoM 2,6 MM.

Pa3vem(S-umsips-

xKobas nansyu-
kobas naxenn)

760

Puc. 9. Pa3smerka maccH CHHXPOHH3aToOpa.

PasyMeercsi, nMpH 3TOM UeHTpajibHble OTBEPCTHUS XpAlNOBHKA H BTYJKH
NOJIZKHBI TOYHO COBMajaTb, 4yTOOn BTyJKa BMeCTe C MNPHKpenJeHHBIM
K Hel XpamoBHKOM MorJsa ObiTb 3aTeM CBOOOJZHO Hajera Ha OChb Xparno-
BHKa. JTa OCb NOJXKHa OHITh HECKOJIbKO YKOpOoueHa, yToObl ee KOHell He
BHICTYIIaJl B MOJIOCTb BTYJKH. TakuMm oOpa3om, npu cpabathiBaHHu MM,
XpamnoBHK H INpPHKPenJieHHass K HeMy mnepexojHas BTyJKa Oyayr Bpa-
I[aTbCA Ha oOJHOH OOleH OCH.

Kpennenue poropa peocrara Ro; K XpanoBuKy # M, npou3BOIHTCA
caeayomuM obpasoMm. BeepHyrtasi B ckoby [I/H-1]1 ocb XxpanoBHKa yAa-
Jsiercss, ocBoOoauBllIeecsd OTBEpCTHe C pe3b0OH paccsepiaHBaeTcs HO

Puc. 10. PaszMeTka JULEBOM INAaHEJH.
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nuamerpa 7 Mm. B.oOpa3oBaBlieecsl OTBEPCTHe BCTaBAseTCA BTYJKa [/
(puc. 12), npukpenasieMass 3ateM K ckobe 8 [IIH-1] c nomowblo ABYX
BUHTOB. BO BTYJKYy BcTaBjaseTcsi o0OChb Z, HMewollass ¢ OAHOH CTOPOHH
IHJAHHAPHYECKOe YTOoJleHHe. B 3TOM yTOJIIIEHHH C TOpIla NpOCBEpPJIH-
BaeTcsl OTBEpPCTHE AHaMeTPOM HEeCKOJIbKO OOJIbIIHM, YyeM aUaMeTp OCH
potopa peocrata Rj. Kpome TOoro, 310 IHJIHHAPHUECKOE YTOJIIeHHE
npodpe3epoBaHo ¢ TOpLA NO AHAMETPY, B pe3yjbTare yero Ha YToOJI-
MeHHOH UHJHHApPHYECKOH YacTH OCH Z oOpa3yercd LHJHHApPHYECKas

1 —=lll |1}l

770

Puc. 11. bsiok uMnyabcHbIX ABUraTejleH ¢ MarHUT-
HbIM YCHJIHTEJIEeM.

punka. llImpuHa ¢pesepoBanHoro mnasa jgenaerca Ha 0,1 mm OGoJablne

auaMerpa mrtHdTa 6, UMeloLlerocd Ha ocH poropa peocrara. Ha BTopo#
KOHell OCH 2 HacaXHBarlTCsd XpanmoBHK naBuratens MM, 3 u BTyaka 4.

Brynka 4 KpenHTcsd K XpamoBHKY XeCTKO C MOMOIUbIO ABYX BHHTOB 9,
H, KpOMe TOro, OHa 3aKpenJsercs Ha ocH 2 c nomMoubio wtHdra 5. Ock

poTopa peocrara Ry BCTaBJASIETCH B OTBEPCTHE IUJIHHIPHYECKOTO YTOJ-
meHus ocH 2. Ilpu sTtom wTHdT 6 3axBarhiBaercsa BUJKOH. Takum o06-

71 0 ,6 7 /] 3 N,

?

J
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Puc. 12. KoHcTpykums coeauHeHHs: peoctaTa R
C XpanmOBHKAaMH HUMNYJbCHBIX OBAraTeJicH.

| — BTYNKAa; 2 — ocb; 3 — xpanosuk HM,: 4 — BTyaka:

5, 6 — mTHOTH; 7 — nepexonHas BTYJKa: &8 — ckoba: 9 —

BUHTHI: 10 — o6MOTKA peocwa}'ea Ra: 11 — xopnyCc peocra-
TAa 21.
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pa3oM, NpH cpabatuiBaHHH MM, ero XxpanoBHK NOBOpayHBaeTcs BMECTE

C OCbI0 Z H BpalllaeT pPOTOpP peocrara.

KOHTaKTHble KOJblla H3rOTOBJSIOTCA H3 KPAaCHOA MeIH H HAacaXH-
BAIOTCR HAa HapyXKHYIO NOBEPXHOCTh NMepPeXOJHOH TEKCTOJNHUTOBOH BTYJIKH
NJOTHOA mnocagkod M 3aTeM NpoKJaeHBaloTca KieemM b®-2. PaccrosHue
MeXay KodbuamMu 2 mm. llletkongepxatesb cO  LIeTKAMH  KPeNnHTCS
K Kopnycy AM,. KoHcTpykiusa meTkoAepXkartessd H LIETOK MOXET OhThb

CaMOH pa3HOOOpasHof.
Caenyer 3aMeTHTb, YTO OMHCAHHBIA Ccrnoco0 BKJIIOUEHHsT peocTara

Rs B ynpaBasiomyi® oOMOTKY MAarHHTHOTO YCHJIHTEJS C IMOMOILIbIO KOH-
TAaKTHBIX KOJell H IWIeTOK, SABJSASACh IJf KHHOJIOOHTeJNs HauboJjee J10-
CTYNHbIM, HECKOJbKO HeHaJeXXeH H3-3a HaJHYHA TPYLUUXCHA KOHTaKTOB.
JIl060oe caywyafiHOoe HapyllieHHe 3THX KOHTAKTOB MNPHBOIHT K pa3phiBY
enu ynpasJsiouefs oOMOTKH MAarHHTHOTO YCHJIHTENSA M KakK CJeJCTBHE
K OCTAaHOBKe [BHraTeJs IMpoOeKTopa. IJTOro MOXKHO H30eXaTb, npHMe-
HHB B KOHCTPYKIIMH OG6JIOKa MMIYJbCHHIX J[ABHrartesjefi MeXaHHYECKHH
auddepednuan, BXoaHble OCH KOTOPOro NMPHBOASATCH BO BpallleHHe ABH-
ratenssMd MM; u HM,, a K BHIXOZHOA OCH NPHKpPENHB POTOpP peoccrarta
R,. Kopnyc peocrara 3akpenJisieTcs Ha OCHOBaHUHM AuddepeHUHala H
OKa3biBaeTcs, TaKHM 00pa3oM, HenoJABHXHHM. KoHUB ynpasJsiomen o06-
MOTKH MArHHTHOTO YCHJIUTEJS B 3TOM cJjJydae MOryT ObITb NPOCTO IPH-
nasgHbl K HEMOABHUXHBLIM JeNecTKaM — BHIBOJAM peocTaTa.

Bpilne yXe roBOpusioCh O TOM, UTO B HCXOOHOM MOJIOXKEHHH HIETKA
peoctata Ry uoJXKHa OBITb CABHHYTA OTHOCHTEJbHO Hauasia JHHEHHOTO
yuacTKa peocTaTa Ha HEKOTOpHH yroJs ¢, (puc. 8), OLHAKO HeT HeoO-
XOOUMOCTH TOYHO 3HAaTb H YCTaHAaBJHBATb 3TOT yroJ. JleAcCTBHTEJIbHO,
Pp onpeneisieT TOJBKO HAYaJbHYIO CKOPOCTb NpoeKUHH. Ecau Po ciauul-
KOM MaJio (HauyaJbHBIA yroa noBopora poropa MM, MeHblle, yeM Ha-
yaJibHBIA YyroJ mnosopora poropa A M;) U BcaeaCcTBHe 3TOr0 HayaJbHadA
CKODOCTb INpOEeKIMH O0Ka3aJjaach BBIIIE CUHXPOHHOH, TO C CaMOro Haua-
JJa JeMOHCTpauuH ¢HUJIbMAa uyepe3 KHUHOMNPOEKTOp HAUyHET TMPOXOJHTb
nJaeHku OoJiblle TOro, 4yto TpeboBasochb OBl AJAS9 CHHXpoHH3Ma. llpH 3TOM
KOJHUECTBO HMIYJAbCOB, moctynawwmux Ha UM, ¢ K¥II, HayHer npeBH-
[IATH KOJHYIECTBO HMMNYJAbCOB, MOCTYNAWIUNX Ha M M; ¢ MarHHTHOH JIEHTH,
H cBsizaHHas ¢ poropoMm MM, metka peocrata Ry Oyner noBOpayH-
BaTbcqd Ha OOJBbIUHA yrosa, ueM CBfA3aHHBIH ¢ poropom HMM; Kopnyc peo-
cTata, BCJeJICTBHe Yero 1y HAaYHET YyBeJIHYHBATbCHA, a CKODOCTb MPOEK-
IHH — CHHUXKATbCA. IJTOT npouecc O6yner npoaosXkKaTbCs /10 BOCCTaHOB-
JICHHS1 CHHXDOHHK3MA, KOrja YCTAHOBHTCHA HEKOTOpPbIA Yroa YPeummxp, KO-
TOPbIH ¥ Oyher B JaJjibHeHlleM TMOAAepPXKHUBATbCHd CHCTEMOH AaBTOMAaTH-

JECKH.

HeTpyaZHOo noHSATH, YTO B IMIPOTHBOIMOJIONKHOM cJaydyae, Korja Yo
CJIMIIKOM BEJIHKO, CHCTeMa TaKXe aBTOMATHYECKH YCTAaHOBHUT YIrOJ
Peruxp. 1aKHM 00pa3oMm, HenmpaBHJbHASA HauaJbHad YCTaHOBKa yraa Y
aBTOMATHYEeCKH KODPPEKTHPYEeTCA CHCTEeMOH B caMOM HauaJje JeMOHCTpa-
uud ¢uabma. OxHako aJs Hac He 6Oe3paljiiuyHa BeNHYHHA Yria Yeumsxp-
Benb MoxXeT CAYYHTHCA TaK, 4TO yrosa Yeanxp OKaxkercsa OGoJbie 165°,
ietka peocrara Ry, B npomecce MOHCKA 3TOro yraa JOCTHTHET Kpau-
HEero MmpaBoro ymnopa H yrodl YPeusxp BOOOUIE He cMOXKeT OBITb CHCTEMOH
orpabotaH. Kpome Toro, 6oabiias pa3Huua B yraax Yo ¥ Yemaxp TaK-
’Ke HexXeJsaTesibHA, MNOCKOJIbKY MNPHUBOIMT K HHYEM He ONpaBIaHHBIM
H3JULIHUM NEPEeXOAHBIM NMpOolleccaM.

[TosToMy npm HanaXuBaHHH YCTpoHcTBa HEOOXOJIHMO chejiaTb Clie-
nywouiee. YcranosuB Po=20° (mBa 3ybua xpanoBuka UM, uwnu HM,),
3aMeyaeM noJioxeHHe wTHGTa 6 (pHc. 12) OTHOCHTEJNBHO Kopmyca
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peoctata Rey 7 H B 3TOM MecCTe Ha KOpIyce peocTaTa HJIH Ha mepexoj-
HOY BTYJIKe HAaHOoCHM pHCKY. HasoBeM ee «pucka I». Iloakaiouus CHH-
XPOHH3aTOP K KHHONPOEKTOPY H BHIcTaBHB WITHGT 6 mo pucke I, Ha-
XONAT TakKoe MNOJIOXKeHHe peocTata Ry (peocrar peryJHPOBKH CKOpPO-
CTH NPOEKUHH, CMOHTHPOBAaHHbIH B KHHOINPOEKTOpe), NPH KOTOPOM CKO-
POCTb NPOEKUHH OKa3biBaeTcs paBHOH 16 xadpos/cex. 3To MOXKHO cle-
JlaTb, U3MepdAsd, HalpHMep, YIrJIOBYIO CKOPOCTb (C IOMOIIBI CEeKYHIO-
Mepa) 3ybuaroro O6apabana mnpoektopa. J[ns KHHOMPOEKTOPOB THNA
«/lyu» ckopocTb nmpoekuuu 16 xadpos/cek cOOTBETCTBYeT YIrJOBOH CKO-
pocTH 3yoOuatoro Gapabana, paBHo# 1 o06/cex. Tlocine Toro kak Tpe-
byeMoe mnoJoXeHue Ro; HaNleHO, HANPOTHB PYKOSITKH peocTara Ha
KOprnyce MpPOCKTOPAa HaHOCHAT eille OAHY PHCKY (pucka 2).

Ecan B [paJsbHedmeM peocraT My YCTaHaBJAWBaTh MO pucke 1,
a peocraT Ry —mno pucke 2, TO CKOpPOCTb NpoeKiHH Oyner O6/iH3Ka
K 16 Kadpamfcex n H3NMILIHHEe mepexOjHble Nnpolecchl, cCBSAI3aHHbIe C 2aBTO-
MaTHYECKHM OTBICKAHHMEeM CHCTEMOH yryla Yempxp, OVAYT HCKIIOUYEHH.
Yron Yeauxp B 3TOM chyuae 6ymer paBen 20°.

Jlas cBobogHoro poctyma K peocraty Ry, Heobxoaumoro A
ero HayaJbHOM YCTAaHOBKH 10 pucke I, B O0OKOBOH CTeHKe KOXyXa CHH-
XpPOHH3aTOpa CHAEJNaHO OKHO, 3aKphblBamolileecss KPBILIKOH,

KaTylWikd MarHuTHOIO YCHJHTEJNS pa3MellleHbl Ha BepXHed MJaHKe
JIepeBAHHOrO0 Kapkaca O6JioKa HMMNYJbCHBIX ABHrateneid. Bo BHyTpeHHee
OTBEPCTHE KaXKJOH U3 KaTylIeK IIOTHO BCTaBJ/JieHbl pe3HHOBble NMPOOKH,

B KOTOPBIX CBEpPJATCH OTBEPCTHA AJI BHHTA, Kpensllero KaxKIylo Ka-
TYLWIKY K MJaHKe.

NMEPEAEJIKA KMHOIMNPOEKTOPA

[lepenenka HauboJiee pacnpoCcTpaHEHHOro B HacCTOslee BpeMs KH-
HonpoekTopa «JIyu-2» CBOAUTCA K YCTAaHOBKe BHYTPH ero KopIyca
JABYXMOJYNEPUOOHOr0 MOCTOBOro BHNpsamMutens Lo, iz, e, His R
koHaeHcatopoB Cis, Cy17. Bce 3TH 3/eMeHTHl pa3MelalOTCsT Ha 3-MM
TEKCTOJHUTOBON NJacTHHE, KaK NMoka3aHo Ha puc. 13. IlmacruHa kpenur-

Cd C MOMOILIbI0O yeThipeX BHHTOB C MOTAHHBIMH TOJIOBKAMH B nepegHeM
BepXHeM YIJy Kophyca npoeKTo-
/) . 14
pa (puc. 14).
Hnas obneryeddss yCTaHOBKH

- N —
'@ - yigy A 13 “l nunacTuHbl pe3bby Imnoj Kpenex-

., ©O=O Hble BHHTBHI Jyylle BCero Hape-
Cre 3aTb B caMmo# mJacthHe. [loa-

: @"@

N

N

Puc. 13. [1nata BHOPSAMHTENA NPOEK- Puc. 14. Pasmemenue naa-
TOpa. Tbl BbBINIDAMHTE/IA B KHHO-
IDOEKTODE.
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CTaBKH H3TOTOBJSIOTCH TakXe H3 Tekcroaurta. JauHa KaxXIAOH H3 HHX
paBHa 23 mm. Onas objeryeHHsi TeMJIOBOrO peXHMa AHOAOB BbIMPSAMHTE-
JS1 MeXIy MPOeKIHOHHON JJaMNno# H BHINPSAMHTEJNEM HEOOXOAHMO YCTaHO-
BHTb TENJOBOA 3KpaH. JKpaWw H3rorToBJsercss H3 6esof JHUCTOBOH KECTH
H VKpelJsieTcsi Ha apMarype KoHaeHcopa mpoexropa. Iloakaiouenne KH-
HOITPOEKTOPa K CHHXPOHH3aTOpPy OCYLIECTBJIAETCS 4Yepe3 pa3beM, HMEIO-
IHACA B NpoeKTope «JIyu-2».

Ecis B KHHONPOEKTOpPE OTCYTCTBYET pa3beM (kaK, Hamnpumep,
B TpoeKkTopax «Jlyu», «Befimap 1», «Befimap 2»), 10 ero HeoO0XOAHUMO

W3roTOBUTL. Pa3dbeM MNATHIITHIPbKO-
Beifi. YaoOHO OJa8 3TOH UeJIH HC-

MoJb30BaTh CEMH- HIH REeBATHWITHIPD-

Puc. 15. Kynauok K¥II. Puc. 16. Kpennenue K¥II.

paadosiaMn. KpoMe Toro, ecjiu B KHHONpoekTope orcyrctByer KYII, TO
ero Ttakxe HeoO6xoauMo cpaenatb. CxemartHuecKH K&/ nokasaHo Ha
puc. 15. Idasa xKuHonpoekropa «JIyu» KyJauoK H3rOTOBJASETCH H3 S-MM
TeKCTOJUTA U XKEeCTKO NPHKpEeNJseTCA K llecTepHe, HAaCaXeHHOH Ha O0OCh
3ybuatoro OapabaHa. Pa3mepbl KyJayka npuBeieHnl Ha puc. 10. KoOH-
TakTHble nJaacTuHbel K¥II moryr ObiTh B3fiThl OT JIOOOro noOaXoIALLEro
peane. OHH KpensiTci C IOMOIHbIO KPOHIITEHHa K BHYTPEHHEH CTOpOHe
KOprnyca NpoeKTopa TakK, KaK 3TO NMOKa3aHo Ha puc. 16.

NEPEAEJIKA MATHUTODOHA

[lepenenka MarauTooma CBOOHTCH K YCTAHOBKE Ha HeM JOIOJ-
HUTEeJbHOH YHHBepCaJibHOH MAarHuTHOH roJoBKH. Ilpu wucnosb3oBaHUH
mMarautTopoHa «Jy3a-d» QONoJHHTENbHAsiT MarHWTHasi roJiOBKa YCTaHaB-
JUBaeTCAd Ha CBHeMHOM KpOHIITEHHEe, KOHCTPYKIHS KOTOPOro I1OKa3aHa
Ha puc. 17. KpOoHLITEeHH ¢ MAarHATHOH TOJIOBKOH HakJaJabiBaeTcsa Ha
OopT AHKA MarHUHTOPOHa H yIAepXKXHUBaeTCsd HA HeM C IIOMOIUIbI0 KOJb-
leBOA PEe3HHOBOM JIEHTH, NMpHXHMalolUlei XBOCTOBHK KpOHUITeAHa K 00-
KOBOMi MOBepXHOCTH fAlHKa (puc. 18). MecTo ycTaHOBKM KpOHIUTEHHA
Ha SIIHKe MarHutodoHa (HKCHpyeTCS HaHeCeHHBIMH Ha SIHKEe PHCKa-
MH. B naapHefilieM, npH MOBTOPHBIX ycTaHoBKax AMI Ha MarHMTO(QOH
KPOHILITEHH NOJXKeH YyCTaHaBJAHBATbCH [0 3THM PHCKaM.
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HanpasJasiouine KOJOHKH 2 u 8 (puc. 17) ycraHaBJHBAKOTCA Ha
KpoHIiuTehHe I mo BHcoTte, Tak 4ToOW LM/ ocyuecTBAsisa 3aMHCh CHH-
XDOHMNYJICOB CTPOro Ha BTOPDOH NOPOXKKE MarHUTHOH JIeHTHI.

W =

D
2omb.M3 ;"oi
2omlB.M4%
Ma mepu a.ﬂ- '
aniomMuruyd '
2 wm.
Mame/auaﬂ -

bporsa

A

60 5
STEEi=s
29 'I

Puc. 17. KoHcTpykuus KpoHuiTedHa KpenjeHus M uw nanpaBasiOIm{HX
KOJIOHOK.

| — KpoHuITefiH:; 2, 3 — HanpasJAdOLU{HEe KOJIOHKH.

HAMI" noagxaioyaeTrcsi K CHHXPOHH3aTOPY ABYXXKHJIBHBEIM 3KPaHHPO-
BAHHBIM IIPOBOJOM C IIOMOINbI0D  MHHHATIOPHOrOo JBYXLITHIPLKOBOTO
pa3beMa, OJHA M3 YacTedl KOTOPOro KJieeM NpHKpenJeHa K KPOHUITeH-
Hy 1.

\i
q"l',"mlﬂl

Puc. Kpensenne KpOHUIITEHHA
,ZZMF K MarHHTodOHY.

/ — KpOHIUTEeHH: 2 — De3HHOBafa JeHTA.

2

Bo BpeMs OblcTpofi mepeMOTKH MAarHHTHOM JIEHTH NOCJAeAHAA NOJIXK-
Ha OBITH oTBeaeHa ot M.
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KOHCTPYKUUA KOHTAKTHOIO YCTPOUCTBA KAMEPHI

KOHCTPYKIHA KOHTAaKTHOro YCTPOACTBAa KaMmepH [Js1 KaMep THOA
«AK-8» unu «IleHraka» nokasana Ha puc. 19. Ilepen cpemkof ycTpOH-
CTBO HaKJajhLiBaeTcss Ha KaMepy TaK, YTO MJIOCKHA XBOCTOBHK 2 OCH I
peAyYKTOpa BXOJAUT B na3 OcH oOpaTHOH MepeMOTKH KaMepH, a OTBEP-
cTHe 3 coBMellaeTrcsi ¢ pe3bOOBLHIM THe3- 2 10 1
JOM KpelieHd KaMepbl. B TakoM mnoJio-
)KeHHH B pe3b00Boe TrHeE340 KaMepbl
BBOpaunBaeTcsd BHMHT I1UTaTHBA HUJH

CTPYOLHHDI, 3aKpenJsalolldil, TaKuM 00- J
pa3oM, KOHTAaKTHOe YCTPOHCTBO Ha
cbeMouyHon Kamepe. CKoOwl 7 H 8 H3ro- 72
TOBJSIOTCA H3 2-MM aJIOMHHHA. Ba-
Jbl wecteped 9 u /0 BpamarnTcs B OpoH- 2

30BbIX [MOAMIMIIHHKAX, 3anpecCOBaHHBIX

B ckobbl. IlepeparouHoe uyucsao 3ybua-

Ne= —— S=——7F—.,
TOH MNMaphl 2, 4

MenHas KOHTAaKTHasd TJACTHHKA 9
UMeeT yrJjoBodl pa3Mep, paBubii 90°
T. €. 3aHHUMaeT !/4 4acTb OKPYXHOCTH
TekcToaHToBoro 6apabana 4. CaeaoBa-
TeJIbHO, BpeMs 3aMKHYTOr0O ‘COCTOAHHA
HIeTOK 6, a cJjaeaoBarenbHO, U AJIHTEJb-
HOCTbh CHHXPOHMIIyJbCA paBHa BpeMeHH
NMPOTSAXKKH OIAHOro Kamgpa rpeuddepHbIM
MexaHu3aMoM Kamepbl. i Toro uToOHI
nepBbill CHHXPOHMITYJbC OTMEYaJl HMEH-
HO NepBbIH Kajap ¢uaIbMaA, HEOOXOAHMA
HecaoxKHas loctupoBka KYK. Ona 3a-
KJI04YaeTci B CJaeayiomeM. 3akpenus
KYK ua kuHokamepe (XBOCTOBHK 2 3 7 °5
BCTaBJjieH B Npope3b BaJjia oOpaTHOH me-
PEeMOTKH, BHHT Yepe3 OTBEpPCTHe 3 BBEp-
HYT B pe3b00BOe DHE3A0 KaMephl) H
yAEepKHBaA naJjabllaMH KoJeco 9 Hemo-
ABHXXHBIM, NMPOBOPAYHBAIOT TEKCTOJNHTO-
Boii Oapaban 4 Ha ocH /2 Tak, 4TOOH
HaOerawowmass (Ha puc. 12 — HHUKHAA)
KpPOMKa MeJHOH KOHTAKTHOH NJACTHHKH
5 oxkasanacb Ha paccrosHuy 0,2—0,3 mm I — ocp; 3—- XBOCTOBHK; 3ﬂ—-— g'r-
(no obpasyollen OGapabaHa) OT LIETOK gggca':::eé — xogfgggggg'rro:l?cmn:;
6. B TAKOM IIOJOXEHHUHH ﬁapaﬁa‘}l 4 6 — 1eTKu: 7, 8 — ckobni: 9, 10 —
¢ noMmoupio kaess bd-4 3zakpenssierca  1wecrepHn; I/ — H30AANHOHHAR
Ha Bany /2. Tax xax npu ocTaHopke — MVACTHHEE ZUIZ KpEr enus Te
KHHOKaMephbl BaJ pyuykH oOpaTHOH mepe- ' '

MOTKH, a2 CJeNO0BaTe/JbHO, H Mpope3b Ha

HeM OCTaHaBJHBAaIOTCA OTHOCHTEJNbHO KOpIyca KaMepHn BCerxa B On-
HOM H TOM Xe [OJIOXeHHH, TO CcOBepliedHO OYeBHAHO, YTO
NP TaKO¥ HAuaJbHON YCTaHOBKe OapabaHa WIeTKH 6 OKaXXyTcsi 3aM-
KHYTBIMH TJIaCTHHOM O MpH MPOTATHBaHHH KHHOKaMepOH mepBOro Kaapa
cHuMaemoro ¢uabMa. MHaue rosopsi, nepBbl, 3amUCAaHHHA Ha MAarHHT-
HYI0O JIeHTY CHHXpOHUMNnyJbc OyaeT COOTBeTCTBOBAaTh IEPBOMY Kaupy
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Puc. 19. KouraktHoe ycTpo-
CTBO OJiA Kamep THna «AK-8»
U «IleHTaka».




¢GuIbMa, BTOPOH CHHXPOHUMIYJbC — MATOMY KalApy, TPETHHA — NE€BATOMY
H T. A. Pabouasg noBepxHocTb OapabaHa 4 pa3leneHa pHCKaMH Ha uye-
THpe paBHHX YIJa0BHX yactH (nmo 90° kaxpgasi). DTH 4acTH NPOHyMe-
poBaHH uHdppamu. YacTH, 3aHATOA KOHTAKTHOH IJIaCTHHOH 5, mNpH-
cBauBaercss Ne 1, caenyiouiern Haberatomer yactd Ne 2 u T. O. 40 Ne 4.




[naBa TpeThb A

HAJTAXUBAHUE CHUHXPOHUIATOPA
M EFTO SKCIINTYATAUUA

HAJTAXXMUBAHUE CUHXPOHUIATOPA

Hnsi ynoOGcTBa 3/1eKTPHYECKOTO COENHHEHHsT MeXnay cobofi Bcex ua-

CTeH YCTpoHcTBa (CHHXpOHH3aTOp, KHHonpoektop, KYK, AMI) Heo6-
XOIUMO H3rOTOBHTBH CHelHaJbHHIA Kabeab. DiekTpuHueckas cxeMa Kabe-
Ji npuBesieHa Ha pHc. 20.

HanaxkuBaHue cjeqyer HauHMHATh C peXHMa 038y4eHus (pas3beM
«C» xabensi MOAKJIOUEH K CHHXPOHHM3aTOpy, pa3beM «K» —K KHHO-
NpoekTopy, padbveM «M» — xk JAMI. Tlepekmouaresas /71, B nojoxenun 1),

Pa3ivem, C* Pa3vem, K"
]
D § K
i -
I K =t
—tp=7( | |
L L — —
' ' Pasvem M"
|7MTT2M | ”
L — — J

Puc. 20. DaekTpuyeckas cxeMa COeqHHH-
TeJbHOro Kabean.

[lon6opom Beauuudsl C3 reHepaTop HacTpaHBaeTCs Ha YacTOTy
1000 ey. Ecau Her cmenuHaJjJbHOro 4aCcTOTOMEpa, TO HACTPOHKY MOXKHO
MPOU3BECTH, CPABHHBASA MpPOCAYUIHBaeMBIH ¢ NOMOLIbIO HayIIHHKOB TOH
reiepatopa (HayIIHHKH TNOJAKJIOYAIOTCS MeXXAy IIaccH H ob6wei TOod-
KOH pe3ucTopoB R; u R3) €O 3BYKOM HOTH C4 BTOPOH OKTaBhl (Op-
renbsiHO (16-1 KaaBullla cnpaBa), HMelomlMM yacrtoty 9387,7 ey. llocae
3TOro JIH60 C TMOMOINBIO JIaMNOBOro BOJbTMeTpa, JH60 nyTteM NPOOHBLIX
3anucedl npoM3BOAHMTCcA Hacrtpoiika [[MI B pe3oHaHC ¢ 4YacTOTOH re-
Hepatopa. [lomcTpofika ocyuiecTBasercss moa6opom BeJHuHHH Cq4.
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BkaouuB 3aTeM KHHONMPOEKTOP, MPOU3BOAAT Ha MarHutogoHe C mo-
sqouibto JMI 3anuch CHHXPOUMNYJbCOB, (OpMHpPYeMHX KOHTaKTHBIM
ycTpoficTBoM npoektopa. HMcrnosb3ysa 3Ty 3anuch H MNEPEKJIOYHB CHH-
XPOHH3aTOP B DEXHM «JeMOHCTpauus» ‘(nepekmiouarens [I, B moJo-
MeHue 2) nNpOH3BOASAT HACTPOHKY KaHaJjia yINpaBJeHHA HMIYJbCHHIM
asuratenieM MM, Hactpofika xaHajaa 3akJjooyaercsi B nojlbope OTpH-
{1aTELHOT0 CMelleHHs Ha ceTKe NpaBoro TpHOAA JaMiH Jlp H B MOI-

CTpOfiKe HcKporacsimefi uenouku RzoCis.
MaruyTtHas JieHTa ¢ 3anucbl0 CHHXPOHMMIYJBbCOB INPOTATHBAETCA

sarautoponom nepen JAMI. H3sMeHsis cONpOTHBJEHHe pe3HCTOPa Ris
ZOOHBAIOTCH YCTOMYHBOro M ueTKoro cpabaThiBanus pese P;. Ilocae

_Tps
127 8
y Lemb
dby.

2208

l
sy

Puc. 21. Cxema nuTaHusi JABHrarte.is IPOEKTOPaA.

BTOr0, NONKJIOUHB BMeCTO pe3uctopa Kz peocTaT H H3MEHASA ero Co-
fIpOTHBJIeEHe, NOOHBAIOTCS NOJHOTO HCUE3HOBEHHSI HCKPH B KOHTaKTax
peje P;, ynpasJsAIUX NoJayed HanpsixkeHuss Ha Mortop HMM,. Tlono6-
DaHHOe TakKuM 00pa3oM COMpPOTHBJEHHe H3MepHAeTcHd H 3aMeHsieTCs IOo-

CTOSTHHHIM.
3necb cireaveT 3aMeTHTb, UTO KaHaJ yhnpaBJieHHs aBHratrenem HM;

OuYeHb YYBCTBHTEJIeH K HaBOJAKaM Ha ero Bxole. PasiHuHble noMeXxH,
flonagas Ha BXOI 3TOro KaHaja, MOTYT MNpHBecTH JHO0O K JOXHHM
cpabathiBanuaM HM,, nubo K HenpepoiBHOMY napebe3ry peje P,. Jas
ycTpaHeHHss HeoOXOAHMO 3a3eMJieHHe IIacCH CHHXPOHH3aTopa, HanpHMep
#a TenjoMarucrpadb. Has 3Toro Ha 3agHel CcTeHKe IIAacCCH CHHXPOHH-

jaTopa HMeeTcsl ClellHaJibHas KJeMMa.
Hacrpofika kKaHasna paBuratens HM, csoautcsi Juillb K noabopy

CONPOTHBJEHHS pe3HncTopa Ry uenu Hckporamenuss KYII. MeromHka

noabopa Ta Ke, UTO H AJA pe3HcTopa Rao.
HacTpoiiKka MarHMTHOro yCHJHTENS CBOAHTCH K NMPaBHJbLHOMY BKJIO-

4eHH}0 KOHIOB yeThlpex ero oOMOTOK H K noabopy Ko3dp(PHUHEHTa YCH-
JeHuss. Ecsin Bce KaTYIIKM HaMOTaHbl B OJHY CTOPOHY, TO MAarHHTHHHA
ycuanresib O6yaer paboratb HOpMaJbHO, KOrla KaTyWKH BKJIIOYEHH Tak,

KaK N0Ka3aHo Ha puc. 21.
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Ilon6op Heo6xoaumoro kosddHLUHeHTa YCHYJEHHS OCYLIeCTBJAETCS
HCXOAA H3 HeoOXomuMOCTH obecneueHns k=53 o06/mun-epad. Ilpak-
THUE€CKH 3TO JeJlaeTcs CJaeAYIOUIHM o0pas3oM.

B3as C16=C,7=1 Mk¢, ycranaBauBalor peoctratr Rz mno pucke I
($o=20%), a peocratr Rgy— no pucxke 2. Tlpu 3tom 3y6Guathii Gapaban
IDOEKTOpA JAOJIKEH Bpaliatbcsi co cKopoctbio 1 o6/cex. IloBepHyB 3a-
TeM IUEeTKY peocrtrata Ry BJeBo (VYo=10°) uau BnpaBo (Po=30°) or
pucku I Ha oauH 3yOel, xpanoBoro kKoJgeca (a=10°), u3MepsIOT c IO-
MOILbIO CEKYHAOMepa IMOoJyyallylocad IMPH 3TOM CKOPOCTb 3y0Oyatoro
Oapabana. Ko3(pduuueHT yCHJAEHHS MArHUTHoOro ycujadrteas Oyner Ho0-
CTAaTOUYHBIM, ecan npH YPo=10° yrsiosasa ckopoctb 3yOuatoro OapabaHa
okaxercsi He MeHee 1,3 o06/cex, a npu YPo=30°— He OGogaee 0,7 006/cek.
Ecan s1H ycaoBusa He BbinoJnsitoTcd, eMkoctH Ci¢ u Cy7 caeayer yBe-
JIHUHTB.

MoXKeT cayuynTbCs, YTO NpPH yBeJHYyeHHH eMKocted Cig U Ci7 B He-
KOTOPLIX YCHJHTENSAX BMeCTe ¢ pPOCTOM HX KO3(Q(PHUIUHEHTa YCHJEHHA
Ha YyuyacTKe MaJbiX paccornacoBaHdi peocrata Ry npu O0JbUIKX pac-
corsiacoBanuax (Oosabiie 30—40°) B CTOPOHY YBeJHUEHHSI rg; MOMKET
BOSHUKHYTh HHBEPCHA B yIlpaBJeHHH CKOPOCTbI [ABHrarejsi MPOEKTOpa.
DTO MNPOSABJAETCS B TOM, UYTO B 00JaCTH 3THX pACCOIIacOBaHHUH [BH-
ratejib C yBeJHYEHHEM 7y BMeCcTO BCe Oo0JbllIero TOPMOXKEHHS HEOXH-
JAHHO HayMHaeT YBeJHUUBaTb CKOPOCTb. DTO fIBJIeHHe BeCbMa HENnpHAT-
HO, TOCKOJIbKY TIpH CJy4aHHOM BO3HHKHOBEHHH B IMpolecce AEMOHCTpa-
M4 3BYKOBOro ¢uabMa O0JbLIOr0 paccorjlacoBaHHs B CTOPOHY olepe-
JKeHHs1 H300paKCHHEeM 3BYKa KHUHONPOEKTOp BMecTO HeoOXOAHMOro TOp-
MOXKeHHnsi Oyaet, HAa000OpOT, pPA3rOHATbLCHA, yBeauunBasg U 0e3 toro 00Jib-
Y0 OLIMOKY CHHXPOHHM3ALHUH.

Hasi ycTpaHeHHS! 3TOro sIBJeHHSI HeoOXOOHMO B CXeMYy MAarHHTHOrO
VCHJIMTENSA BKJIOYHTb JAO0NoJHHTeNbHbie eMKOcTH Ci9 n Cz9 TaK, Kak
3TO NOKa3aHo Ha pHc. 21 nyHKTHpoM. KpoMe YCTpaHCHHS HHBEDCHH,
BkJaoyeHHe Cig U Coo NPHUBOJIHT K JOMOJHHUTEJNbHOMY YBEJIHUYEHHIO KO3(-
dHuIHeHTa YCHJIeHHs MarHuTHoro  ychaurteasi. Ilpu vBeanueHdn Cao
cBepx 3—4 MK¢@ B KOHTYype ynpaBJieHHs CKOpPOCTbIO JABHrateas MOryT
[IOIBUTbCH AaBTOKoJeDaHHA. ITO CTAHOBUTCH 3aMETHO II0 PHTMHYHOMY
3aTeHEHHIO 3KpaHa MAaToOBbIM CTEKJOM UEHTPpOOEXHOro TemIOBOro (pHJb-
Tpa, I[0J0XKeHHe KOTOPOro ofpelensieTcsi CKOPOCTbio mnpoekuud. Be-
JHYMHY eMKocTH Cg Jyuyllle Bcero noAoOpaTh OMNBITHLIM NyTeEM.

IKCTUIYATAUUA CUHXPOHUIATOPA

CHMHXPOHHAA 3anucCb 3BYHKAa OAHOBPEMEHHO ¢ KHHOCLEMKOJ

K 3aps>eHHOR KHHOKaMmepe C MOMOLIbI0O BHHTA LUTATHBA NpPHKpen-
nserca KYK, coennHeHHoe ¢ cHHXpOHH3aTopoM. CHHXPOHH3aTop mepe-
BeJleH B PeXHM <«o38Yy4eHue». B marHuTOPOH 3apsixKaeTcsl npeaBapHTe b-
HO pa3MarHuueHHas (0e3 3anucHu Ha o00eHxX JO0poXKKax) MarHuTHas
JIEHTa, W MNepek/taTenb pola padOT CTABUTCA B TMOJOXKEHHe <«3aMHUCh
¢ MUKpodoHa». IlycTHB B X041 MArHUTHyIO JEeHTVY, NepexoAsiT K 3aKper-
JIeHHOl Ha IUTaTHBe KaMepe H HAuYMHAKT CcbeMKYy CbeMKy HeoOXO0IHMO
BEeCTH cpa3y Ha BCIO JOPOKKY, a He KOPOTKMMH KYCKaMH, KaK 3TO oOblu-
HO [eJslaeTcsl KHHOJMIOOUTEeNnAMH. IDTO CYILIECTBEHHO YINPOCTHT BIOCael
CTBHH paboTy N0 MOHTAaXKy 3BYKa, OAHAKO TpeOyer MnpeaBapHTEJILHO
npopaboTanHoro, mo KparHeil Mepe 4-MHHYTHOro cueHapHsa. as ocy-
IleCTBJEHHS TAaKOH CbeMKH 11e00X0IHMO B [polecce CbeMKH HenpepbiB-
HO MNOJAKPYYHBAaTb 3aBOJAHYIO IMNpPYXHHY  Kamephl. OJIHOBPEeMEHHO CO
CbeMKOH HIeT 3anHcb 3ByKa. [IpH npumeHeHHH CbeMOYHOH KaMephl
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C 3JIGKTPONMPHBOJOM, €CTeCTBEHHO, HHKAaKOH MoJA3aBOJAKH He Ttpebyercd,
H C 3TOM TOYKH 3peHHd TaKasd Kamepa aAasd paboThl C ONHChIBaeMbIM
YCTPOHCTBOM SBJAETCH MpeANnoOuTHTeJIbHee,

B TOoT MOMEHT, Korjga B BHAOHCKaTeJe KaMephl IOSABHTCS Kpac-
HbIH (QJ1aXKOK, CHFHAJH3HPYIOUHH O TOM, UYTO IJIEHKa 3aKaHYHBaeTcH,
CbEMKY MpeKpamamwT H BuKJAOYawT MarHutodoH. Ilpu 3Tom 3amMmeualor,
Ha KakKOM H3 YeThIpeX CEKTOpPOB TeKCToJHTOoBOoro 6apabaHa 4 KYK
OCTAHOBHJIUCh MIETKH. IDTO uHcao 3anuchiBaercs. O6o3Haunm ero N
(N=1, 2, 3, 4). 3ateM npou3BOJAHTCA Nepe3apsiika KHHOMJEHKH Ha BTO-
PYIO NOPOXKKY H BeChb OMNHCAHHBLIK MPOLECC ChEeMKH H 3alHcu MNOBTOPA-
eTcs.

0 oDnDuDuDaDnDanDnDnD uuch:an u o o]

Puc. 22. KuHonsenka U maruutHasa neurta npu N=2.

MoHTaX 3BYKOBOro (pH/JibMa HayvHAaeTCss C MOHTa)Ka MNpOsIBJEHHOM
KHHOMJICHKH. Ec/IH B MOMeHT OKOHYaHHA CHbeMKH INepBOH JAOPOXKKH LIeT-
ki KYK ocraHoBuauch Ha ceKrope 2 6Gapabana 4 KYK (N=2), to
3TO 3HAYHUT, UTO CbEeMKa 3TOH [NOpPOXKKH OCTAaHOBJIeHa Ha BTOPOM Kajpe
yeThipeXKaapoBoro yuyactka (puc. 22). OrcuuTaB oT 3TOoro kaapa (OH

[lepBan JOpoOIKQA

Brnopan JopoHtHE

O O DDUDUDUDU DDDD DU O C DGDDDDDDDDDDUDUDDDD _
7 2 3 ¥ 1 34 7 2 3 4 12 341 2 3 41 205

Puc. 23. Monrtax usobpaxenus npu N=2.

Ha HOpOXKKe Oyaer nocjaeaHuM) elue TPH Kazapa (no nep¢popauHOHHBIM
OTBEPCTHSIM), OTpPe3aloT NJeHKYy. KoHell mjeHKH, TakKuM obOpa3oMm, Oyaer
COOTBETCTBOBATh MEPBOMY Kaapy cJheaywoouied uverBepkH. Ha Hero Ha-
KJaJblBaeTcd IepBHIH Kaap CJeAVIOLled OOPOXKKH, H B TakKOM II0JIO-
XKeHHH o0e JOpOXKKH CKJeHBaAITCA. KHHONJEHKa B 3TOM cJyyae HMeeT
BHJ, NpeAcTaBJeHHbIH Ha pHC. 23.

Paccyxknas aHaloruyHeiM o0pa3oM, MOXKHO NPHHTH K BBIBOAY, YTO
ecii N=3, To OT nocJegHero Kaapa Ha IAaHHOH [IOpPOXKe HYXHo OT-
CUMTaATh eule ABa H OTpe3aTh IJeHKY, ecian N=4, 1o oTpe3aT, OIHH
Kaap. bEcau ke B MOMEHT OKOHYAHHUSI CBHEMKH MNepBOH JOPOXKKH UIETKH
KYK ocraHoBuaHCb Ha KOHTakTHOH muactHHKe (N=1), To KHHOMJeHKa
OTpe3aeTcsd B KOHIE MOCJeAHero Kajapa U Ha Hero HakJeHBaercs mep-
BBIH Kaap cJaedVyIOLleH JOPOKKH.

[Tocne MoHTaxka H300paxKeHHWS NMPUCTYNAIOT K MOHTaXy 3ByKa. JTO
nenaerca mno cheaymouemy npasuay. Ecau N=2, 3, 4, To MarHurtHas
JeHTa oOTpe3aeTcA Ha paccrosiHud 15—20 mm OT nocJjiegHero CHHXpPO-
HMNyJabca. MarHuTHasg JieHTa ¢ 3anuchi0 3BYKa JJd Nocjaeaylouies Ho-
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POXKH KHHo(puJbMa oTpe3aercsa 3a 10—20 mm pno nepBoro CHHXpDOHM-
nyabca. KoHeln, mnepBOd JeHThl CKJeHBaeTcsi ¢ HayajJoM BTOpPO#H
(puc. 24).

[Ipy 3TOM HeT HeOOXOAHMOCTH B BbIAEP>KHBaAHHU MEXKAY NOCJAECAHHM
CHHXpOHUMNYJIbCOM Ha MepBOH MAarHUTHOH JIeHTe H MNepBbHIM HMIIYJbCOM
Ha BTOPOH JieHTe CKOJIbKO-HHOyIb TOYHOro paccrosiiusa. J[laxe mpH
ollHOKe B HeCKOJIbKO CaHTHMETPOB nocJie KPAaTKOBPEMEHHOro Inepexon-
HOro mpollecca CHHXpOHH3M Hen36GexHo BocctaHoBHTcA. OJHaKO B LEJAX
UCKJIIOUEHHS 3THX HeXejaTeJbHbIX, XOTA H KDaTKOBPeMEHHbIX pacco-

Emopas s1eHma
IMM

GH|
=
Nocnedrud cunTpoum- flepboiu  CuUHTPOUMNYLE

nynsc nepbol nenmer  CrACUKA Grmopou s18HMb1

nepbas nexHma

Puc. 24. MoxHrax 3Byka npu N=2, 3, 4.

flocnedruu cunzpoum- neplsiL CuHITpoOUMNYNGC
nynsc nepbou s1eHme: Gmopou  neHMb!

AR
llepGasn nenma Bmopas neHma

flpednocnedhuu cunzpoum-
nYynase neplou 1eHmes:

20—=30 MM

] o

Npednocnedruu cneina \ TepObIL cunTpoumnynec

CUHTPOUMNYL16C Grmopow 16+ mo
nepéou s1eHmy!

Puc. 20. MoHTaxX 3BYKa npu N=l.

rJjacoBaHul H300paxXKeHHsT U 3BYKa CJeAyeT CTPEMHTbCS K TOMY, YTOOH
3TO PacCTOAHHE BO3MOXKHO TOYHee NPHOJHXKAJNOCH K PacCCTOSHHIO MeX-
Iy COCEIHHMH CHHXpoHMnynbcaMH, paBHOMY 0,25 Vianuca. Ecau 3a-
MHCb INPOH3BOAHTCH Ha ckKopoctd 9,03 cm/cek, TO paccTrossHHe MeXAY
COCeJHHMH CHHXPOHMMINYJbCaMH Ha MArHUTHOH JieHTe PpaBHO 24 MAM.
MecTonoJioxkeHHe CHHXPOMMIYJbCOB Ha MArHHTHOH JieHTe JierkKo ofpe-
peasierca caenywomum ob6pasom. Iloakmawouu AMI K CHHXPOHH3ATOPY
H nepeBelsi NOcJeIHHA B pPeXHM <«OeMOHCTpayus», NPOTArHBAIOT BpYY-
Hyl0 HeoOXOJHMBIA y4YacTOK MAarHuTHoin JeHTH nepexn JAMI. B TOM
MecTe, TA€ PacmnoJioXKeH CHHXPOHMIIYJbC, NOCJBIIUHTCA IIeJYOK OT Ccpa-
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6atbiBaHHs pejie Py, H asurateas HMM,. 9to MecTo oTMeuaeTcd Ha Mare-
HUTHOHN JIeHTe KapaHalloM.

B ToM Xe cuayuae, ecqH IOJAd KakKOH-TO H3 HOPOXEK KHHOIJIEHKH
noayuuM N=1, TO Bce, YTO ONHCAHO BbIlle, CJEAYyeT IpPOJAEJaTb HE
AJI1 nocjefHero, a AJs MNpeAnocjJeaHero CHHXpPOHMNyJbca MArHHTHOM
JIEHTBI, COOTBETCTBYIOIIEHA 3TOH NOPOXKKe KHHOIJIEHKH (pHC. 25).

CHMHXPOHHOE O3BY4YEHME rOoTOBOrO HEMOro MHUIbLMA

Higyp nmHTaHHA KHHONPOEKTOpPa BKJIKYAKT HeNoCcpeACTBEHHO B OC-
BETUTEJILHYIO ceTb. KHHOMpoOeKTop kKabeneM COEIHHSIOT ¢ CHHXPOHH3a-
TOpOM. CHHXpOHH3ATOp MepekJIoUeH B PeXHUM «038yuerue». C MOMOIIbIO
peocrata Roe HJIHM C NMOMOUIbID PYYHOH YCTAHOBKH peocTtaTta Ry ycTa-
HaBJIHBAIOT XKeJlJaeMYI0 CKOpOoCTb mnpoekUHH. IlpokpyuuBas BpyuHYIO
JICHTONPOTAXKHBIH MEXaHHU3M IIPOEeKTOpa, VYCTaHABJIHBAIOT OJHH H3 d4e-
ThipeX KyJaaukoB K¥II B Takoe HCXOJHOe TMOJIOXKEHHe OTHOCHTEJLHO
3aMblKaeMOH UM KOHTAKTHOH naphl, YTOOLl MNMpPH MNOCJAEeAYIOUled MPOTAXK-
Ke NnepBoro ke Kaapa (HJbMa KOHTaKTHas napa 3aMkKHyJaack u cdop-
MHUpOBaJia mepBuii cHHXpoummnyJabc. [locse 3TOro B KHHONMPOEKTOp 3a-
pAXaeTcsd O3ByuYHBaeMbid (PHJIABM TakK, 4TOOB B HCXOIOHOM TIOJIOXKCHHH
€ro nepBblH Kaap HAaXOAHWJICA B KaJAPOBOM OKHe IMpPOEKTOopa.

K wMarautoory npukpemasierca JMI, Koropasd NOAKJIOYALTCS
K CHHXpoHH3aTtopy. MarHuto¢oH 3apsixkaercs pa3MarimuyeHHonm (Ha obe-
UX HOpPOXKKax) MarHuTHOH JeHTOA. Bknwouas MarHUTOPOH H KHHO-
NPOEKTOpP, MPOHU3BOASAT 3alHChb HAa MArHUTHYIO JIEHTY TEKCTa, MY3bIKH
HJIH CHUHXPOHHBIX WLIYMOB B COOTBETCTBHH C IOKAa3blBAEMHIM HA 3KpaHe
nedcTBUEeM. IDTa 3aluchb BejeTrcd /0 KoHua GuapMa. HukKakoro MoH-
TaxXa 3ByKa B jJaJbHeidlileM He TpelyeTcs.

Y KHHOJOHTe/Ned MOXeT BO3HHKHYThb BONPOC — MOxKeT OBl ONMUCHI-
BaeMOe YCTPOHCTBO 0e3 mnepenejsok padOoTaTth MNPH CKOPOCTAX ChEMKR
8, 24, 32 u 48 kadpos/cex. OTBeT 3aBHCHT OT TOro, B KaKOM H3 ABYX
BO3MOXHBIX peXHMOB 1OoJyyeH 3BYKOBOH ¢uabM. Eciau uHcnosab3oBan
nepsbli peXHUM (CHHXPDOHHAs 3anHuCh 3BYKa OJHOBPEMEHHO CO CHhEM-
KOH), TO NpH JAeMOHcCTpauuu ¢puIbMa CKOPOCTh MPOEKIHUM HOJKHA TOY-
HO COOTBETCTBOBATb CKOPOCTH CheMKH. Haliu ke oTeueCTBEeHHble KHHO-
npoekTopbl («8I1-1», «JIyu», «JIyu-2») uMeloT peryJupOBKY CKOpPOCTH
npoekunu ot 12 no 24 xadpos/cexk. KpcMme Toro, B ycTpoHCTBe CYIIECT-
BYET OrpaHuuyeHHe IONYCTHMOH CKOPOCTH MNMpPOEKUHHU CBepXy H3-3a orpa-
HHYEeHHOro ObICTPONEHCTBHSI 3JIEMEHTOB CXeMbl CHHXpOHH3aTopa (pe.e,
HMOyJbCHBle ABHratean). OmHako 3TOT NOCJHEeIHHH Impeles HECKOJbKQ
Bhillle, YeM MAaKCHMaJIbHO BO3MOXHEI IMpejes] CKOPOCTH CaMOro KHHO-
npoektopa, H coctaBaser ~30—32 kadpos/cek. Ktak, OpPHEHTHPYACH
Ha MepeyHcJeHHble Bblllle OTeyeCTBEHHbie KHUHOMPOEKTOPhI, MOXKHO CKa-
3aTh, YTO IIPDH IPOH3BOJACTBE 3BYKOBOro ¢iJbMa B MNEepBOM peXHMeE
yCTpOficTBO MOXeT paboTaTh HOpMaJbHO 0€3 BCAKOH MepelesKH IpH
ABYX CTaHAapTHBIX CKOpOCTSX CbhbeMKH — 16 u 24 Kadpos/cex.

Uto Ke KacaeTcsi 3BYKOBOro ¢HJAbMa, IMOJYYeHHOro BO BTOPOM
pexXxuMe (03ByuyHBaHHe TOTCBOro HeMOro (Quijbma), TO CKOpPOCThb, C KO-
TOpPOA BeJjach €ro CbhbeMKa, He HMeeT HHMKAKOro 3HaueHus. BaxHa Jnllb
CKOPOCTh NPOEKUHH NpH o3ByunBaHuH. [lass HopmaJbHOA pabOTH CHH-
XpoHH3aTopa (Kak B pexHMe 03ByueHHs GHIbMa, TaK H AeMOHCTPalHH)
3Ta CKOPOCTb He JOJKHa npeBbimiath 30 xadpos/cex.

eMmoHCTPaUuKus 3BYKOBOro (MurbMma

K cHHXpOHHM3aTOPY MNOAKJIOUAIOT KHHonpoeKTop H UAMI MarHuTo-
¢ona. CHHXpOHH3ATOp NepPeBOAAT B PEXKHM <«OeMOHCTpayus», a Mariu-
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TOGOH — B DeXXHM «gocnpoussedenues. PeoctaTt R, uepe3 OKOIIKO B KO-
XKyxe CHHXDOHH3aTOpa YyCTAHaBJHBAWT Mo pucke I, a peocrar R 0O
pucke 2. lllnyp nuTaHHs KHHONpOEKTOpa BKJyaloT B rHe3fa AITY.
[IpoBopauynBasi 3aTeM BPYYHYIO JIEHTOMPOTSIXKHEIH MEXaHH3M KHHOIPOEK-
TOpa, NPUBOJAHM OJHH M3 KyJaukoB K¥/I B nonoxKenue, npealiecTBylo-
ee sambikanvio K¥I1. Torpa npu npoTsKKe mepBoro ke kaapa Qu/b-
Ma Ha ABurareab MM, nodAper nepBuiii uMnyJdabc. PuabM 3apsxKaercs
B IMPOEKTOpP, H €ro mnepBHIH KaJp YyCTAaHaABJAHBAETCA B KaJpOBOM OKHe.
B marautooH 3apsKaercss MarHMTHasl JieHTa C 3alHCbi0 3ByKa H CHH-
XPOHMIYJILCOB, OTHOCAIHUXCA K 3TOMY (uabMy. MecrononoxeHune mnep-
BOrO CHHXDOHMMIIYJIbC2 Ha MArHHTHOHN JieHTe JO0JI2KHO ObITb OTMEYEeHC:
APDKOH HaKJeHKOH. MarsuTHas JieHTa YCTAHABJHBAETCA B MarHHTopoH
TakK, 4ToObl paccTosHHe o JeHte ot JAMI po nepBoro CHHXDPOHMIYJb-
ca Obl1o 15—20 cm. Bkaouyaercs npoTsAkKKa JIEHTH B MarHHTOdOHE.
IlepBuii cunxpouMmnyabc, npuxoas c¢ AMI, noakawoyaer KHHONPOEKTOP:
¢ nomoupio AllY K ceru, U nocie 3—4-ceKyHIHOro mnpolecca pasroHa
JABHraTtesiss MNPOeKTopa HAYHHAETCA YCTOHYHBAA [AEMOHCTpAllHd 3BYKO-
Boro duapMa.

OneiT paGoTH ¢ OnHCaHHHIM YCTPOACTBOM moOKasaJ, 4yto oHo obec-
NeyuBaeT MNPAKTHYECKH IMOJHYIO CHHXPOHHOCTh H300pa*KeHHd U 3BYKa
pH JO60H IMPONOJKHTENbHOCTH JAeMOHCTpaluuH ¢uapbMa. HeKoTopHM
HEeJOCTATKOM cJieJyeT CYHTATb HOMNOJHHTEJbHbIA ILIYM, CO3JaBaeMhlH BO
BpeMa paboTbl HMNYJAbCHRIMH ABHratessaMu. OpHako Ha ¢GoOHe IUyMa,
Co3/1aBaeMoro KHHOIIPOEKTOPOM, 3TOT HOMNOJHUTEeNbHBIA IIYM HecyllecCT-
BEH.
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