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JTI06UTENLCKOE KHEO BCE LIKpe H IiMpe BXOAMT B HAWry usHb. OHO
foMoraer HaM B HOBCelHEeBHOH palboTe, SIBIAACH MOIHBIM MaCCOBHIM
CPeCTEOM TNpONAranisl HOBHIX MOCTHMEHHHA # OTKDBITHI, HOBHIX Me-
TONOB TPyLa, HOBOro OGOPYHOBAHMS — BCEro TOrO, 4TO HEPA3PHIBHO
CBSI3AHO € HAIIKMM JBHXKEHHEM FO NyTH NOCTPOEHHA ROMMYHHCTHUECKOrO
o6mecrsa. Halupmi KHHOMIOOUTENSIMH CO3MaH IleJblH PAN OPOH3BOM-
CTBEHHHX, BHJOBHX, DENOPTAXKHEIX H HIPOBHIX (DU/IBMOB.

B HacTofiliee BpPeMs KHHOJIOOHTENH NCHOJL3YIOT JIBe CHCTeMBl JUis
o3ByunBamHs CBoX OuubMoB: ) ¢ coBuelleHHOH (OHOrpaMMOii 1
2) ¢ pasmenbHOil (oHOrpaMMoii.

CucteMa ¢ COBMellleHHOH (POHOrpaMMOH, HCHOJL3YIOMAad ONTHYe-
CKYI0 MJIM MAarHMTHyl0 (OHOrpaMMy, PacHONOMKEHHYI0 Ha KHMHOTIIEHKE
c6OKy OT m306parkeHus, yalle Beero npuMensiercss aJs 35 Mm H 16 mm
nierku. [lpuveneHde 5TOH CHCTeMHl FWiA 8 Mma IJIEHKH 3aTPYMHIETCHA
teM, uTo noj OHOTpaMMy B STOM Clydae MOKeET OHITh OTBEleHO He
Gonee 0,7 mm, a CKOPOCTh NBHXKEHHS KHHOIJIEHKH HPH YacToTe HpOeK-
M 16 KajipoB B CEKYHAY COCTaBJjifieT IPHMEPHO JHILDb 6 cmfcex. Kpo-
Me TOro, Majasi HOKOCTb KHEOIUIGHKH 3aTPYIHseT XOpoluee IpUiera-
Hie MATHHTHOM (OHOTPAMMEL K BOCMPOH3BOAsiulell rosoeke. HeoGxomumo
OTMETHTb TaKKe, UT0 3aNHCh 3ByKa Ha KHHOMJEHKY, HaXOAAULyloCcd
B KHHOCheMOYHOHI KaMmepe, NpPAKTHUECKH CJIOXKHA, Tak Kak TPyAHO
[OJIyUHTh HEOOXOMUMYIO IJIF 3TOro CTaGHABLHOCTL CKOPOCTH NPOTATHBE-
HHS [UIEHKH B KHHOCHEMOUHOfI KaMepe, H, Kpome TOro, ua-3a casura §o-
HOTPaMMBl OTHOCHTEJIBHO H300PaXKeHHsi MOHTaX (uibMa HEBO3MOXKEH
6e3 nepe3anncH.

B cucreMe ¢ pasfenbHol (boHOrpaMMOR IS 3afMCH 3BYKOBOTO
COTpPOBOMKIEHHS (MIbMa HCHOJB3YIOT OTMeJbHBH Mar#uTopon. CuHXpO-
HHU3AIAS [BHXKEeHHs KHHOIUIEHKH B THpOEKTOpE ¢ JIBHIKEHHEM JICHTH
B MareuTo(OHe OCYILIECTBJAETIA € MOMOLUBIO PAa3/IMYBHIX CHEXPOHM3a-
TopoB. B KHHONpOEKTOpe B 5TOM Ciydae JAOMKeH OhITh YCTAaHOBJiEH
5JIEKTPOJIBUraTe)b, NONYCKAIOMKH HM3MEHEHHe CKOPOCT# erc BpalleHud
npu nomomu peoctata. CHEXPOHM3AaTOp CpPABHMBAeT CKOPOCTH Bpallle-
HH5l SAEKTPOLBHraTenefl MarHuTo(oHa M TIPOEKTOPa H ABJSETCA CBOErO
pola peocTaToM, CONPOTHE/EHHEe KOTOPOTO H3MEHSETCS Tak, 9T00H!
5JIeKTPOJIBHraTesb MPOEKTOPA BPAILAJCS CHHXPOHHO C JBHXKEHHeM JIEH-
THl B MarsuTOQOHe.

CHEXPORH3ATOPH 10 CnocoBy CBSIBM MX € MarHMTOGOHOM M NpOeK-
TOPOM MOXHO PpasfenuTh Ha 3JIeKTPOMEXa8HHUECKHe, S/EKTPHUeCKHe o
9JIEKTPCHHHIE.
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B 5JeKTPOMEXaHMYECKOM CHHXPDOHM3ATOPe MarHuTHas JeHTa Hpo-
fyCKaeTCsl UY€pe3 CHCTEMY DOJIMKOB, HpHYeM poJHK, HPOTATHBAIOLIHE
MarHuTHyI0 JIEHTY 4epe3 CHHXPOHH3aTOp, floJy4aer BpalleHHe OT Mexa-
nusma npoektopa. ONUME M3 DPONMKOB CMHXPOHM3aTOPa KaualoUIHFCH;
ero rHoJIO¥KeHHe 32BHCHT OT PasMepoB metniM MarHuTHON JeuTh. C Ka-
YaOIKMC  POJMKOM  HEHNOCDeNCTBEHHO CBf3AH MOJ3YHOK PEoCcTaTa,
BKJIIOUEHKOrO B leNb IUTAHHS SJEKTPoABHratesss npoekropa. Ilpn yse-
JINUEHHH CKOPOCTH NPOEKTOPa pasMephl Mer/iH MATHHTHOH JIGHTH yMeHb-
WanTcsd H B Uelb IHTAHHS BSJIEKTPOIBHTATENs HPOEKTOPAa BBOIHTCS
Gosbluee conpoTusjerne. [Ipi yMeHBLIemln e CKOPOCTH NPOEKTOPa
HeTsisl yBeJTHYHBAETCH H BEJIHUMHA BBEIEHHOTO CONPOTHBJIEHHS YMEHb-
maeTtcs L.

DnEeKTPOMEeXaHHUECKHEe CHHXPOHM3ATOPH  JIA0T yAOBIETBOPHTEb-
HYI0O CHHXPOHH3ALIHIO, HO He MOryT OOCeCHeyHTh IOJIHOTO COBNaJeHHs
3ByKa C H300paXkeHHeM H3-3a NpPOCKAJb3HIBAHHS MAariHTHOH JIEHTHL U
H3MEHeHHS €e JUIMHHl B 3aBUCHMOCTH OT TEMIepaType, BJAMXKHOCTH,
YCJIOBMH XPaHEHHs] H KOJHuecTBa npourpeBanufi, K HefocTarkam Ta-
KHX CHHXPOHH3aTOPOB HEOOXOLHMO e€lle OTHEeCTH CJOIKHOCTb HX H3ro-
TOBJIEHHS] H HEYAOOCTBO B SKCHJYATAUHH, CBS3aHHOe C HEOOGXONHUMOCTHIO
OIIpeJie/IEHHOr0 B3aHMHOIO Ppacro/ioXeHuss MarHutodoHa, mnpoeRTopa
H CHHXPOHH3ATOpA.

OT mocnenHEX HENOCTATKOB CBOGONHK SJEKTPHYeCKHe CHHXPOHH3A-
TOPEL. OHH He HMEIT MEXaHHYEeCKOH CBSIBH C MATHHTO(OHOM H HpOeK-
TOPOM, H JIaHHBEIE O CKOPOCTH JBH2KEHHS KHHOIUIEHKH M MarHMTHOH JeH-
Thl BBONSITCS B HHX YACTOTOH 3AMBIKAHHSI KOHTAKTOB, YCTAHOBJIEHHHIX
Ha MarHryodone H npoektope. Jlusi 3TOro Ha ONHOM H3 Ba/NOB MeXa-
HH3Ma NPOEKTOPa YKPEIAT KyJIauOK C YCTAHOBJEHHRIMH OKOJIO Hero
KOHTAKTaMH, a iy MArHUTO(ONA HM3rOTABJMABAIOT HAK/AJHOH YrOJBLHEK,
Ha KOTOPOM MOHTHPYIOT OOPEe3HHEHHHIH DOJIHK € KyJAukoM H KOHTaKTa-
MH. YHacToTy 3aMBIKAHHS KOHTAKTOB OCHIMHO BHIOHPAIOT B npejenax
1—4 a4

YrpaBnenne CKOPOCTbI0O MPOEKTOPA B TAKHX CHHXPOHH3ATODPAX OCY-
IIeCTBJIsieTCsl TeM, YTO B lieflb NUTAHUA 3JIEKTPONBHUTAaTels! IPOEKTOpa
BBOJIMTCS TOCTOSIHHOE COMPOTHBJIEHHE, KOTOpPOe NPH MPAaBMILHOM COOT-
HOICHHH CKOPOCTeli MarHMUTOGOHA H [POEKTOpa 3aMKHYTO HaKOPOTKO
B TeueHHe NPHMEDHO MOJIOBHHBI HPOMEXYTKA BDeMEHH MEXNy 3aMBIKa-
HHSIMH KOHT2KTOB. Ha H3MeHeHHe CKOPOCTH HPOEKTOpPa CHHXPOHH3a-
TOP peardupyer yBe/NHY€HHEM HJH yMeHbIIeHHeM BPEeMEHH 3aMBIKAHHSA
STOr0 COMPOTHBJIEHHA. JTO OCYIIECTBISETCS JIAGO HEenoCPeNCTBeHHO CO-
OTBETCTBYIOUIHM  BKJIIOUEHHeM KOHTAKTHHIX CHCTeM MarHUTOQOHA H
NpoekTopa, JH60 NyTeM MHCNOJNB30BAHKS MONOJHHTENBHOH PpenedHon
CXEMBHL.

DnexTpUUeCcKHe CHHXPOHH3ATOPHl, XOTS ¥ JAKT TAaKyl0 K€ TOYHOCTB
CHHXPOHH3alMK, KaK 3JIEKTPOMeXaHHUeCKHe, HO 3HAUHTEJbHO IIPOIIe
B H3rOTOBJIEHHH M ynoGHee B skcnnyatanud. K ux skcriyaTauqoHKBM
LOOCTOHHCTBAM HEOOXONHMO OTHECTH H TO, 9TO BO BpeMs JIeMOHCTPaliH
dunbMa 1pH NOSBJEHHH DAcCOIIacCBAHHA MEXIY 3BYKOM M M306paike-
HHeM (H3-32 OPOCKaJb3BIBAHHMS MArHUTHONR JIEHTH, H3MEHEHHf ee IIH-
HEl MJIH DIPOXOXKAECHHA HECROJbKHX CKJEeK HA KHHOMNJIEHKe HJH MarHHT-
HOH JIeHTe, CHEJAHHBIX yXe HOC/Ie MOHTAXKa K O3BYYMBAHHS (DUIbMA)

! Omn 13 TakaX CHHXPOHH3ATOPOB OMMcaH B XypHane «CoBer-
ckoe toto», Ne 3 3a 11959 r,

4

OHH JIErKo HO3BOJSIOT NMPOM3BOAHTL PY4HYIO KOPPEKIlHMio KpaTKOBPEMEH-
HBIM yBeJHYeHHEM UJH YMEHBIIEHHeM CKODOCTH MpOEXTOpa.

Takne CHHXPOHM3ATODH NPHTOAHE NI O3BYUHBAHHS OOJIBIIMHCTBA
JIOOHMTEILCKUX (HABMOB, HO TIOJHOH CHHNPOHH3AUMH OHH OOeCHedYHTb
He MoryT. B Tex cayuasix, Korjia B GHIbM A0/KHO OBITh BBeleHO CTPO-
ro CHHXPOHHOE€ O03BYUHBaHHe (Hanpnmep, 3BYKH peyl, CcoBnajfawouye
C fBHKeHneM ry0, CHEXPOHHBIE IIVMEl M T. ) HEOGXOOHMO MNpIMeHneHie
HanOOJlee COBePIIEHHOTO THIA CHHXPOHH3ATOPA — 3J€KTPOHHOIO.

OcHOBHOe OTJIHUHE 3JIEKTPOHHBIX CHHEXPOHH3ATOPOB OT SJIEKTDHYE:-
CKHX COCTOHT B TOM, UYTO J[AHHBIE O CKOPOCTH JBHXXEHHS MATHHTHOH
JIEHTH BBOHATCS B HHX HE YacTOTOH 3aMbIKaHHS KOHTAKTOB, a 4acTOTON
NOBTOPEHHS CHHXPOHH3MPYIOLIMX HMIYJbCOB, HPeJBAPHUTENbHO 3aMHCAH-
HBIX HAa BTOPON JOPOMKKe MATHHTHON JIeHTH (HA NepBoii KOPOIKKe 3afiH-
CHIBAIOT 3BYKOBOe COIpOBOXKIenHe ¢mibMa). Takas cBoeoGpassasi «mar-
HUTHas nepdopaiusa» obecrneunBaeT COXpPaHeHHE IIOJHOM CHHXPOHH3A-
LMK Ha NPOTsHKEHHH GunbMa JoOofi Jminel. KpoMme roro, aJieKrpoH-
HEle CHHXDOHH3ATOPHI HepCrieKTHBHEI B TOM OTHOILUEHHH, YTO [OCJIe BCTPan-
BAHHS B MAarHHTO(OH TreHepaTopa CHHXPOHM3MPYIOIIHX HMIYJNbCOB U
YCTAHOBKM HA KHHOCHLEMOUYHOH KaMepe KOHTAKTOB, YNPaBJsoOUpIX paco-
TOfl 3TOro reHepaTopa, OHH MNO3BOJAIOT OCYWECTBJSTH H CHHXPONHYIO
CBhEMKY, T. €. KHHOCBEMKY C OJHOBPEMEHHOIl 3amHChio 3ByKa !

KpoMe yrnoMsHYTEIX OCHOBHEIX THIIOB CHHXPOHM3aTOPOB, CYHIECTBY-
T eue CHHXPOHH3ATOPEI, OTJNHMYAIOIIHECS OT HHX JIHIIbL KOHCTPYKTHE-
HEIM BHIIONIHEHHEM OTMENbHEIX Y3/0B, HANpHMeP C (DOTO3/EeKTPHYECKHM
LAaTUHKOM HMOYJBLCOB *B MPOEKTOpe M MATHUTO(OHE BMECTO KOHTAaKTHOIO
JaTyuKa, ¢ YHOpABASEMBIM JpocceseM B 1LENH SJIEKTPOIBHTarens mOpo-
€KTOpa BMeCTO CONPOTHBJIEHHS H T. L.

SJEKTPHYECKHUE CHHXPOHH3ATOPHI

MpocTefiuyf CHHXPOHM3ATOP C KOHTAKTHBLIMH JIATUMKAMEH CKOPOCTH.
Ha puc. 1 npuBeneHa npuHIHIHANBHAS cXeMa OHNHOro M3 HPOCTEHIIIX
CHHXPOHH3ATOPOB, COCTOSIIEr0 M3 MOCTOSIHHOTD COMPUTHBJEHAA Ro,
BKJIKOUEHHOrO HOCIENOBATENBLHO ¢ BJeKTpojBHratenem I/ npoektopa,
# [BYX KyJNauKOB ¢ KOHTaKTaMH B mMarHutogone H mpoexrope. OGe kon-
TAKTHBIE NAaPH HOPMAJBLHO 32MKHYTHI M BKJIOUeNHl [APaJeNbHO COnpo-
TuBNeHNI0 K. CROpOCTH BpalljedHst KYJNAUKOB OIHHAKOBHI

OuyeBHIIHO, YTQ COMpOTHBJcHHe R, Gyler BBeleHO B uenb AHTAHHA
3JIeKTPOJIBUraTensi TOJBKO B T€ MOMEHTH BPEMEHH, KOriga o6a KyJsauka
PA3OMKRHYT CBOM KOHTaKTHl. [IpM MpaBHJBLHOH CHHXPOHHOH paGoTe Mar-
HUTO(OHA M TIPOEKTOpPa NePBHIMH GVIVT PasMBIKATLCH KOHTAKTH Ha Mar-
HHTOQ)OHe, a HoTOM Ha npoekrope. CrefloBarenbHO, Kak BHIHO H3
pHC. 2.0 MOMEHT BBE[eHHs CONPOTHBJIEHHSI B lenb IHTAHHS 3JIEKTPO-
NBHraTessi NPOEKTOpa OMpenessiercsi COCTOAHHEM KOHTAKTOB 11POEKTOpa
(naberaHHeM KyJlauka ApPOEKTOpPa HA KOHTAKTH), a4 MOMEHT 3aMBIKAHUS
5TOTO CONPOTHBJIEHUS — COCTOSIHHEM KOHT2KTOB MareHtoona (cGeranu-
eM KyJauKa MaTHUTOgoHa ¢ KOHTakTOB). Ecsy B pesysbrate KaKux-nu6o
(PHUNMH CKOPOCTH YIPOEKTOPA, HanpHMep, YBeJHUHTCS, TO KyJIa4oK ero

1 Onur u3 TaKHX CHHXPOHH3ATOPOB OMHCAH B XypHaje <«Texnuka
KHHO M TeseBujeHHsi» Ne 9 3a 1961 r.

2 Annapartypa AJsl O3BYYHBZHHUS, 5



HaGeuT HA CBOM KOHTAKTH HECKOJILKO DaHblle, YeM YyBeJIHUYHT NpPOMeE-
KYTOK BPEMEHH, B TeYeHHe KOTODOro conporiBieHie Ry BBENEHO
B renb MUTAHHSI SJEKTPOABUraTeNs NPOEKTOpa, HANPSiiKEHHE Ha SJEKTPO-
apuraTtelie ynajieT W CHHXPOHW3auus coxpamuresi (puc. 2,6). Ilpn ywenb-
{ileHd} CKOPOCTH NPOEKTOpPa Pearilus cHcTeMEl OYyfleT NpOTHBOMNOJIOIKHOH.

Taoji NpHHUKI 2BTOMATHYECKOTO DEryJMpOBaHHsi CKOPOCTH MNPOEK-
ropa, KOrfia HAyajo BpeMeHs TOPMOXeHHsi (B JIAHHOM Cuyyae BBEMIC-
HHeM CONDOTHBJIEHMs) 3alaeTcsi KOHTAKTHLIM JarTyHKOM [POEKTOpa,
a OKOHUAHHE BDEMEHM TOPMOIKEHIs] NATYHKOM MArHATOQOHA, TPHMEHs-
erCsl TIOYTH BO BCEX 3JIEKTPHYECKHX CHHXPOHH3ATOPAX, KOTOPHIE Pas/iH-
yaloTcs B OCHOBHOM CXeMHLIMH PeilleHHSIMH.
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Puc. 1. [IpunuunHasbHasi CXeMa HpPOCTEHINEro
CHHXDOHK3ATOPA.

OnackiBaeMasi cXeMa OJlHa M3 CaMHIX OpOocThix. Kpome NBYX KOH-
[4ARTHHIX JATUMKOB H CONPOTHBJEHHsI Ro, B Hee BXOMST ellle /IBE KHOIKH
Il HECKONBKO BeOMOraTesbunix neraseir. Kuomku Kr; (3amemumrs) o
Kry (yckopurb) clly:aT Il KPATKOBDEMEHHOIO H3MEHEHHT CKOPOCTH
5JEKTPO/IBHra Te/Is [[POEKTOPA, YTO MOMKeT moTpeGoBaThesi IPH MOSIBJIE:
HHH PpacCCOriacoBadMsl MeXIy 3BYKOM H nzoOpazkenreM, JuOO cpasy
fmocJe 3afycka CHCTEMbl M3-32 HENOCTOSIHCTBA BpEMEHH DPasroHa sJek-
TpOMBHMrarelisi MpPOGKTOpa, JHGO K KOHIy ¢uibMa H3-3a IPOCKaJb-
ABIBAHMS] MATHUTHOH JIEHTHl WJIM H3MeHeHHs! ee AuHbL. Heonopas namma
JI, cayxut nagpkaropoM. Ilo ee nepHOIHYECKOMY MHFaHHIO MOIKHO
CyIMTL © HAPaBHJBHOCTH PalOTH CHHXPOHM3ATOPA. Hekporacsimas  1e-
noyka R,C; ycrpamsieT ILIEJYKH B MarHMTO(OHe npy padore CHHXPO-
HH3aTOpPA M YBEJHYHBAET CPOK CJyHOBI KOHT2KTOB.

Uy 1oTy 3aMBIKAHHS KOHTAKTOB y 3TOCO CHHXPOHH3ATOPa MOXHO
gulparb B npegenax I—4 2y BBHZY TOrO 4TO KyJauOK B HPOEKTOPE
yIOGHO YKPefWTh HA OCH 3y(uaTOro JEHTOHpPOTsKHOrO Gapabana, Lene-

6

coo6pasHo sl NPOEKTOPOB «BaiiMap» Basth 3Ty yacTOTy PABHOI N8,
Iis npoextopa «Jlyu» paBrod 1 w muis npoexropa 8[1-1 paBuoit 1,2 24

KoHTakTHasi CHCTEMA Ul MATHHTO(OHA COCTOMT U3 cBOGOMIHO
Bpamialonlerocsi cOPE3HHEHHOTO POJAKA ¢ KyJAayKoBoji wadGofl H KOH-
TaktaMd. Ee MOHTHpYOT NHOO IpAMO Ha HaeaM MarenToboHa, 1160
Ha MeTaJ/UIHYecKOM YroJibHHKe (puc. 3). KOHTaXTHYIO CHCTeMy yCTaHaB-
JUBAIOT Ha MyTH [BIDKEHHS MACHHTHOH JIEHTH MEXKAYy nopatolleii xa- -
TYIIKOfi M MATHHTHBIMH TOJIOBKaMH. Eciiu HM3-33 KOHCTPYKTHBHBIX 0CO-
OGeHHOCTEll MarHUTO(OHA YroJ 0XBAaTa MATHHTHOM JIEHTOH OGpe3sHHeHHOTO

).
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Pue. 2. Cpagpiru paoTsl npocTefiliiero CHHX POHR3aTOPA
(HaxoxneHne KOHTAKTOB B 3aMKHYTOM COCTOAHHH OTMe-
YeHO INTPHXOBKOIR).
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ponuka nosyyaercst membille 150—180° (410 MOXET MpHBECTH K HpO-
CKaJIb3bIBAHHIO JIEHTH), €ro CJeflyeT YBeJNHUHTh, YCTAHOBHB elle OIHY
HJIH JIBE HanpaBJSIOLHE KOJIOHKH.

Huamverp (B mumniuMerpax) pabouell yacTs OGPE3SHHEHHOTO DPOJINKA
onpepensiior no opmyiie
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flle v — CKOPOCTH JBUXEMHs MAarHHTHOR JIHTHI, mufcex;
f — BpiOpanEas 4acTOTa 3aMLIKAHHS KOHTAKTOS, 2ij;
1 — KOJIMUeCTBO 3aMulKaHM# na ogun o6opoT (/1A naHHOrO CHEF
xpouusaropa 1 = 1).

BennuHHA YIa KyJAyka, OpeAessioulasl AJHTe/bHOCTL DasMbIKa-
Husi KOHTAKTa, HNOJKHA COCTABAATL JAS KyJauKa marsutotosa 180,
a st KyJiauka mpoektopa 90—120°

Puc. 3. KOHTAKTHBI JAaT4YUK CKOPOCTH
MarsuTodoHa.

OcTajbHLE [eTaJdR CUHXPOHH3aTOPa YNOOHO CMOHTHPOBATh MHPSIMO
B NpOeKTOope, NPEeAyCMOTPeB HAa HeM M THesJa JUIF MONK/IOYEHHA KOH-
TAKTOB MarHHTO(OHA.

CHHXPORK3ATOP C MOJAPH30BaMHBIM peJie. [IpHHIHNHAJbHAS CXeMa
CHHXDOHM3aTODa, B KOTOPOM TIPHMEHEHO TOJIAPH30BAKHOe pesie THNA
PIT-4, nprsefesa Ha pHC. 4.

Pene PI-4 wmeer ABYXNO3MIUHOHHYIO KOHTAKTHYIO CHCTeMy. 310
03HAUAET, YTO €ro SKOPb NHOCTe BHKIIOUEHHs TOKa B OOMOTKe OCTaet-
¢ B TOM TOJIOIKEHHH, Kyfa oH Obln Nepefpoiuer. Brulouenue Hanpsizke-
Hug Ha oO6MOTKy | BHISHIBAaeT nepeGpoc SIKOPs1 K JIEBOMY (no cxeme)
KOHTaKTy, a TMOAaua HanpsHKeHHs Ha oOMOTKY I/ nepexkujbiBaeT fKOPb
1;a npaBblfi KOHTAKT,

3

B ocHoBy paboTHl 3TOr0 CHHXPOHH3ATOPa 3al0KEH BhHILE OfnHCaH-
HBIfi NPUHIMT BBTOMATHUECKOro Pery/iupoBaHus, Korjga Hauano TOpMOXKe-
HUA (mepeGpoc sSKOPSl K NpaBOMY KOHTAaKTy) Onpefiesisiercs 3aMEIKaHH-
€M KOHTAKTOB NPOEKTOPa, a OKOHUAHHE TOPMOKEHHS (nepe6poc AKOPS
K NeBOMy KOHTAaKry) 3aMBEIKaHHEM KOHTAKTOB MarauToQona. Y Beside-
HHE WM YMEHbLIGHHE CKODOCTH NpPOEKTCPa BH3HIBAET COOTBETCTBEHHO
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Puc. 4. [IpuHLENKaJLHAg CXeMa CHHXPOHH3ATOpA
¢ TNONAPH3OBAHHLIM peJie.

Gosree pamnee Mid GOJee NO3JHEE HAUANO TOPMOMEHHs, a CNefoBaTeb-
HO, M YBEJMUEHHE HJH YMEHbLUEHHE ofLIero BpeMeHH TOPMOXKeHHsl, TaK
KaK CKOPOCTL MArHATO(OHA H 4aCTOTa 3aMBIKAHHS €r0 KOHTAKTOB J0CTa-
TOYHO HOCTOSIHHEL

Jljist nuTAHHS OGMOTOK. Pejie B CXEMY BBEJleH BhTPSIMHTED, Mepe-
MeHHOe HaNpsXeHHe Ha KOTOPHIA MOAaercs C HaKanbHOK OOMOTKH TPaHC-
¢dopmMaTopa MarHMTOQOHA. Hasuauenue OCTaJbHHIX Heraned CXeMBl TO
Je, 4T0 H B ONHMCAHHOM paHee CHHXPOHH3ATODE,

YactoTa 3aMBIKaHHS KOHTAaKTOB MaraMToQoHa M NpPOEKTOpa B 3TOM
cuHXpoHn3aTOpe paBHa 4 ey. MMosTtomy KyJaukosasi wuafifa, yKpenJse-
Masi ma ocH 3yGuatoro Gapafama JEHTONPOTAKHONO MeXaHH3Ma HPOEK:
TOpa, NOMKHA MUMeTs 3 (misi NPOEKTOpa 81-1), 4 (mna npoexTopa
«Jlyu») mnm 5 spicTynoB (1A NPOEKTOPa «Baimap»).

KosuuecTBo BEICTYHIOB HA KYJIAYKOBOH maiife KOHTAKTHOIO JaTyH-
Ka MarHMTOQoHa (KOHCTPYKUKMS T2KOro JATYHEA CMHCaHA BEInE) BHOU-
paercst HCXQfif H3 TOFO, yToGH IMaMernd OOPE3MHEHHOTO pPOJAHKA OBl
He menee 3b—40 sm, HHAUe H3-33 yMeHbmeHH'ﬂ OXBATa POJHKA Mar-
HHTHOH JieHTOli BO3MOXKHO MNPOCKa/b3HBAHHE. Llenecoo0pasHo OJf CKO-



POCTH MATHHTHOH JEHTHL 190,5 mu/cex BeGpaTs 3 BEICTYNZ Ha KyJauk
BOji MwaiiGe (nuamerp ponuka 45 mm), a mas ckopoctd 95 MM/C}éK [ e
Jatb 5 BHICTYIOB (AuaMerp pomdka 40 mam). Ilns Opyrnx JaHHBIX ml{I::
METp POJIMKA MOXeT OblTh ONpejeJieH 1o pa-
f=———— Hee HNpuBeNieHHON Qopmyne. [IIUTEILHOCTL 3a-
Co————-p MbIK3HH KOHTAKTOB NPOEKTOPA H MAarHHTO-
tdora pomxua cocraBaare 15—20% ot miu-
| o TEJILHOCTH IIPOMEXKYTKAa BPEMeHH MEXAY nBY-
Msl 3aMBIKAKKSMH.
KOHCTPYKTHBHO KOHTAKTHHII MATYUMK Mar-
HHTO(OHA2 MOXKerT OBITh U HE KYJAYKOBOrO TH-
na. Tak Kak B 3TOM CHHXPOHH3ATOpE TOK, TPO-
Pxuc. 5 OﬁJIeF'{eHHbIﬁ TEKaIoU Ml 4Y€pe3 KOHTAKTH MNATYHKOB, ;)‘leHb
KOHTAKTHBI  gatupk MW, KOHCTPYKUMIO AATYMK2 MOMHO OGJer-
CKOPOCTH 125 YHUTb, YTO CHH3HT HArPY3KY HAa pDOJMK I
MArHHTOQOHa. YMEHbIIHT BEPOATHOCTb HPOCKAJL3BIBAHHS TIO
I‘[gl:y MarggTHOH serTol. OJHH H3 BapHAHTOB
KOHTAKTHOTO JAaTtuHKa o i
pyKuuH npHBegen Ha puc. 5. OH cocrouT M3 remHaKSggg;S)H;?{IgKaKSHCT-
KJIeHHBIMH Ha HeM MeTA/NIMYECKHMH FOJIOCaVH W JNBYX KOHTAKTOB, C .
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Puc. 6. [Tpuniunuanbiiag cxema
Ma CHHXPOHH3aTOpa
pese PCM-2. d .

3 gunxpguusa'rop na pexne PCM-2. KourakThl, BKJHOYEHHEBE napaJ-
JIGHO 1002BOYHOMY CONPOTUBJIEHHMIO B UENM 3JEKTPOJBUraTesis MHpoe

TOpa, pagoralor NpH CPABHHTENLHO MabiX TOKax (no 0,5 a) u Hel?n =
wewnax (mo 50—70 &), ogHAKO paxe TaKol pexsum ﬂBJIF,leTCﬁ nononf:o

10

TONKEJNBM JJIs1 KOHTAKTOB NOJIIPH3OBAHHOIO peJie. s noBLILIEHHS Ha-
ZeKHOCTH paloThl B CHIXPOHA3ATOPE, LXeMa KOTOPOro npupejena Ha
puc. 6, ACMOJb3yercs HENOJNSIDH30BAHHOE pelie ¢ Gosjee MODIHLIMH KOH-
taxramn (nanpumep, PCM-2 wan moGoe Apyroe, MMEIOILEC nBa HOP
MaJIbHO 3aMKHYTHIX M B2 HOPMaJbHO PasOMKHYTHIX KOHTAKTa) -

[Ipumun paGoThl STONO CHHXPOHM3ATOpa TaKOil e, KaK H pamnee
OMHCAHHBLIX: HAYaJ0 TOPMOXKGHNS 3aJaeTcsi 3aMBIKAHHEM KOHTaKTOB
npoeKTopa (fIKOpb pelie OCTaeTcsi NPUTSHYTHIM A ToCie AX pasMbIKaHHs.
TaK KAk OJHA NAPa KOHTAKTOB pesie GOKHPYET KOHTAKTEL npoexTopa).
2 OKOH4YaHHE TOPMOXKEHHsI ONpelleNsieTcst KOHTaKTaMH MaFHUTO(CHA, pas-
PHiBAIOWMMH [lenb MHTAHHs OOMOTKH peJe.

Nuon JI2E yMeHbluaeT HCKpeHHe KOHTAKTOB MarHHTOdOHa H TpOeK-
TOpa ¥ I[I03BOJSET NPHMEeHWTh Ha MArEATO(OHe OOJerueHnplii KOHTAKT
BB JATUYHK.

[TormxKasommil Tpancopvatop Tp HaMOTaH Ha CEDIENHNKe U3 MIa
ctun 111-16, Tommuua nakera 17 ma [lepeuunast {cereBas) 0OMOTKA
coctout u3 170041200 BHTKOB HpPOBOMNA T13B-0,12, a sropuuHas — H3
320 sutkos [19B-0.31. :

9JIEKTPOHHBLIM CHHXPOHHU3ATOP

Mpuuuun neiicreus. OcHoBy paboTsl OMHCHBAEMOTO CHHXPOHU3ATO
pa CoCTaBJIsIET HMIYJbCHO- (ba30BuIHl METOJ CHHXDOHW3AUMH, FMPH KOTO-
poM Hadajla HMUY/IECOB, BaHHCAHHLIX Ha BTOPUfi AOPOKKe MAarHUTHOH
JIeETH, CPABHMBAIOTGA C HAYAJOM 34MBIKAHHA KOHTAKTOB, CBS3aHHBIX
¢ Be[ylLIHM BaJOM NPOEKTOPa. 4

Paz6epem paGoTy CHCTEMEl IO yIIPOLIEHHON CXeMe, NOKa3aHHOK Ha
puc. 7. 3aMEKaine KOHTAKTOB K B NpoeKTOpe BEI3HIBAeT CpaGarwiBa-
nue pene Pj. DBiaropmapsi G/OKMPYIOILHM koutakTaMm I M 2, OHO OCTa-
eTCsl B MPHTSHYTOM COCTOSIHHM A0 cpaGaTtmBanusi pesie Pp, ynpabinsiemo-
O MMIyJILCAMH OT MArHMTO(OHA. B te MOMeHTH BpeMeHH, KOrja siKopb
pene Py nNpHTAHYT H €ro KOHTAKTEHI 8 u 4 pazOMEHYTH, MNOC/ENOBATEb-
HO C BJEKTPOJBHraTe/ieM NPOEKTOPa, Kpome yiKe HMEIOLIerocs peocTara
R,, BBOIHWTCS ellle CONPOTHBJIEHNE R, EcrecTBeHHO, 4T0 uYeM JONblie
peie Py Gyler OCTaBaThCsi B MpUTAHYTOM COCTOSIHHH, TeM HuXe Oyner
CKOpOCTh IPOEKTOPA. Bpemsl e HAXOXKIEHHS peje Py B NpHTSIHYTOM CO-
CTOSIHMM 3ABHCHT OT COOTHOLIEHHSI CKOpOCTeil NpoeKTopa M MarHHTO-
tona.

Ilpy npaBHJLHOM COOTHOLWIEHHH STHX ckopocteli akops pene Py
OIHY TOJIOBHHY TPOMEKYTKa BPeMEHH MexIly 3aMBIKAHHSIMH KOHTAKTOB
Ha npoekTope OyJeT HAXOAUTLCS B OTIYLIEHHOM, 2 Ipyryio — B DIDHTSI-
HYyTOM COCTOSIHMH (pHC. 8,0). YwveHblieHHe CKOPOCTH MPOEKTOpA YBEJIH-
yuT mepHoll cpafaTHBaHHA pene P;, BH3HBaeMEI} 3aMblKahMeM KOHTAaK-
TOB NPOERTOpZ, H, C/IELOBATEJbHO, BPEMs HAXOKJEHH: pene P; B mpH-
TSHYTOM COCTOSHUH CT2HET MeHblie MOJOBUHDI [POMEIKYTKA BpeMeHH
MeXJly 3aMEIKAHHAMH KOHTAKTOB IiPOEKTOpA (puc. 8,6). Takum oGpa
30M, 3aMeJUleHKe IPOEKTOpPa BRIBOBET YBEJIHUEHHC HanpsDKEHHs Ha erco
3JeKTpOJIBUraTeNie, H CHHXPOHH3ALHS GricTpo BOccTamoBuTCsl. TIpn yBe
JIHUEHHH CKOPOCTH HPOEKTOpa BpPeMsi HAXOXIEHHsl DEJIE P; B OPUTAHY
TOM COCTOSIHMM CTaHeT Oofbuie NOJNOBHEE! MPOMEXKYTKA BPEMEHH MEX
Ly 3AMEIKHHSIMH KOHTAKTORE (puc. 8,6), W HanpsieHHe Ha 3JEKTpO:
JBHrATEe NPOEKTOPa COOTBETCTBEHHO yMEHBIUHTCH.
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Boifop 4acToThl NMOBTOPEHNS CHHXPOHHM3HPYIOMIMX HMIY/IBCOB U HX
JJIMTENBHOCTH 33BHCHT OT HECKOJBKHMX ycnoBmil. [lpexkpe Bcero uacro-
Ta TNOBTOPEHNS MMOYJILCOB He NONXKHA OHITL Huke 2—3 2y, HHaue Bpa-
lieHHe S/IEKTPC/IBUTATeNsl NPOEKTOPA MOMKET CTaTh HEepaBHOMEDPHEIM
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Puc 7. Yrpoulennas cxeMa sneKkTpOHHOrO
CHHXPOHU3ATOPA.

(poiBkami). JLaMTENBHOCTL 3Ke CHEXPOHMBHPYIOLIETO HMHyJspCca, RJn-
TEJIBHOCTL SAMBIRAHHSE KOHTAKTOB MPOEKTOPA, a TaKKe Bepxuuli mpefer
HaCTOTEl HX MOBTOPEHHS ONPelensioTcsi BpeMeHeM CpabaTHIBAHMA M OT-
NYCKaHUS NPHMEHSIEMBIX pesie.

Ilns nonyyewus HauGosblueii oGnactd ycrofiunBofi CHHX POHH3AIIHH
IUVIATEJBHOCTD HMNYJIBCA NOJKHA OBITh Kak MOXKHO MeHBILe, HO J0CTaTOYu-
HO{i Juisi cpaGateiBanust pese. [lpaktiueckn nuanason CHEXPOHHM3AIHMH
NOJly42eTCs IOCTATOUHO LUHPOKKM, €CNH [JHTELHOCTh HMIYJbCA HEe mpe-
seinaer 20% oOT mepmozma ero nosTopenns. TOrfa MakCHMAJBHOE 3Ha-
HEHHE HACTOTHl NOBTOPEHHs! CHHXPOHM3UDYIOUIMX HMAYJILCOB MOKHO Ofl-
PEOESUTL U3 BBIDAXKEHHA

200

1]
Tuake

fMﬂHc <

t1€ fuaxe — MAKCHMANBHO NONYCTHMAs BEMUYMHA HACTOTHI TIOBTOpPEHHs
2l
Tmaxe — MAKCHMAJIBHOE BpeMsi cpaGaTEHIBAHHMS peje, MCex.

Jlns HauGosige pacnpocTpaHEeHHBIX
B cnenyioueit tabauie:

PKH PIH PKM-1  PcM
14—20 8—10 6—30 2—16

peje 310 BpeMst OpUBOAMTCH

MKY-48  P3C-9
35—60 11

Tun peJe
THake

A

>

Teneps, 3Has BEPXHIOI M HUIKHIOW TP2HHUIE YACTOTH NOBTOPEHHS,
MOXKHO OKOHYaTeJbHO BHIOPAaTh ee 3HAyeHHe, PYKOBOACTBYSCH MNpexJe
BCEro TeM, 4TO OHA JO/XKHA OBITb PABHOH HJIH B 1eJOe uueio pas 60Jb-
el KoJiHyecrBa OGOPOTOB B CEeXYHAy T1Off OCH MeXaHHM3Ma TNPOEKTOPa,
€ KOTOPO# Oyner CBSI32Ha KOHTAKTHASI CHCTEMA. [IpH 3TOM clefyer Tak-
e TPUHMMaTh BO BHMMAHHE IO, YTO Jisi YBEJH4eHHS CPOKa CJLYXOwl
PelIe JKenarelbHo YACTOTY MOBTOPEHHSI CHHXDOHU3HPYIOUIHX HMAY.IbCOB
BIOHDATh HeGOMbIuOii.

Hicxonst u3 ckasammoro, st GOJbIMMHCTBA THIIOB MIPOERTOPOB MOXK-
HO PEeKOMEHMOBATH YACTOTY 3aMEIKAHHA KOHTAKTOB 4 pasa B CeKyHLY.

HRropy Jnexmpoibuza —
pene 5, mens 34 Bxrmoven
n M f M 7 M
np 2 vepes Ky
omnyujen j | s By
v a)
n L M 1 M
npumanym vepes £y
omnywey o e 4
6)
7 Mon M N M
npumsHgm I vepea Ky
sunyr By
omnyugey | L
6)

Puc. 8. T'paguru cocrosuust pesie P, NpH ONTHMAJMbHOSM CHHXPOHU3AINY
(a), samensiennn (6) M yBenuuenun (6) CKOPOCTH NpOEKTOPA.

IT—MoMeNnT 3aMBLIKaUHS KOHTAaKTOPa Ha mpoekTope; M —MOMeHT MPBX0J2a AMIYJIhCa
OT MarHHTodonA.

[paBpa, Takylo 4acTOTy TPYAHO HENOCPEACTBEHHO 3AMHCATh HA MAar-
HHTHOH JIeHTe, W NPHXOJHMTCS NPHMEHSITh BCTIOMOTATENbHOE HAMNpsiKe:
Hie Gosiee BEICOKOH YACTOTHl, HO 9TO HE3HAUMTENBHO YCJIOMKHFET cxemy
CHHXDOHM3ATODA,

Cxema cuHxpoHusatopa. [losmas NpuHUKNEHaJLHAH cxeMa CHHXpO
HH3aTOpa npHBeJeHa H& puC. 9,

Ilpu ycramoBke nepekmiouatens I7; B nonoxkerue I («JemoHCTpA-
1uA») CHHXPOHH3HDYIOUIHE UMAYVJBCHL OT MATHHTHOH FOJIOBKH [V yeu-
JIMBAKOTCS JBYXKAaCKAa[HEIM YCHIHTeNeM Ha [Boitmom TpHome JI; M 3aten
BrmpsMasgioTes uofoM [y, [lonyuensre rakuM o6pasoM HMAYJLCH 0o-
CTOSIHHOrC TOKAa NOCTYNAKT Ha CeTKy NpPABOro (MO CXeMe) TPHOAA JiaM-
net JJ; 1 4 pasa B CEKyHIy BHIBHRAIOT cpalaTHBaHue pene Ps, RKitio-
UCHHONO B €ro aHOJHYI0 uenb. CpaBHeHHe CKOPOCTEH MArHHTO(OHA w
HPOeKTOPa H_YMPaBJeHkHe CKOPOCTbIO NPOEKTOPA NPOH3BOIHTCS TpH 10-
Moy pese Py, Kak 6pLio onucano prine. Konnercatop Cpp u COTIPOTHE-
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Nenre Ryz o6pasyioT HCKPOTACSLyo LEI0YKy JAJf KOHTaKTOB pese B

HroGwl clenaTh CXeMy MAaNOUYBCTBHTENbROH K douy M mymam, Mar-
HUTHAS roJoska 'Y nyTem NOnGopa eMkocTu roraencatopa Ce nactpa-
HBAETCSl B PEe3OHAHC Ha BCoMoraTeNbHy0 uwactory 1 xey. Kpome TOrO,
IIs1 YBEJIMUEHHS FOMEXOYCTOHUHBOCTH CXeMEl K ceTKe NpaBoro TPHONA
namiel JIp OPUIOXKEHO OOMBINOE OTPHUATe/NbHOE HANPSDKEHHE, K OTHH-
parb TPHOL MOTYT TOJIBKO CHHXPOHH3MPYVIOUIHE MMIYJILCH 3HAUMTENbHOH
AMILIHTY IBL.

Hnsi ynpouenus: 3anycka cucTeMbl B CXeMy CHHXPOHH3aTOpa BBelleH
KaCkay aBTOMATHYecKOro BKJIIOYEHHS 3IJEKTPOJBHraTensi mpoektopa. [Ipu
OTCYTCTBHH CHHXPOHM3HPYIOUIMX HMIYJIECOB SIKOPL pene Ps BKIIOUEHHO-
r0 B 2HOMHYIO Iierk JIEBOrO (n0 cxeMe) TPHONA JaMilbl Jlp, NPHTAHYT H
LeNb MNUTAHMA 3JIeKTPOIBUratess I[POEKTOPA DPa3oMKHyTa. [losiBnenue
CHHXPOHH3HPVIOLMX HMIYJILCOB BHI3LIBAET 3aNMPaHHE 3TOr0 TpHOma Gua-
rOfapsi HANIMYMIO B €ro CETOYHOH UenM MHKOBOrO fAeTekropa [, Ilpu
3TOM $fIKOPb pejie P3 OTmycKaercs, KOHTZKTH 3aMBIKAIOTCS] H ILleflb IH-
TaHHSl 3JIEKTPOJIBUTATENsS] BOCCTAHABAMBAGTCSI.

Kuonku Krp («Yexoputs») uw Kry, («3aMemure») ciymxar Juis
KPaTKOBPEMEHHOTO H3MEHEeHHsl CKOPOCTH npoektopa. Heo6xomumoctb
B STOM MOYKET BO3HHKHYTb TpPM OOHADYXEHHM DACCOTNACOBAHHS MEXIy
3ByKOM W H300paxeHHeM B Hayaje (U/IbMA B Pe3yJbTarte H3MeHEHH$
BpeMeHH PpasroHa 3/eKTPOABHraTessi NPOeKTOPa B 3aBHCHMOCTH OT Ha-
IPSIFKEHKST JIEKTPOCETH HJM B IPOIecce IeMOHCTPALMH (HUJbMa TocJe
TIPOXOXK/IEHHsS] HECKOJILKHX CKlleeK, CHENaHHEIX B MeCTaX OOpHBA KHHO-
NIAEHKY WM MArHUTHOH JICHTEL

[Tpr ycraHoBxe nepeksosartensi 1, B nojoxenne 2 («O3ByurBanue»)
JIeBLll TpUON namnel J/; BKmowaeres no cxeme RC-reHeparopa ¢ ya-
CTOTOH KosieGarui okoyo | x2y. B MOMeHTH 3aMbIKaHHS KOHTakTOB K
NpOeKTOpa 3TH KosieGanHsi OyoyT 3anHCHIBATLCS HAa BTOPOH MIOPOXKKe
MarHMTHOH JsieHTH. [IpoekTop ApH 3T0M HCMONB3YeTcs KaK KOHTAKTHHL
JIATHHK 4acTOTH 4 2y 3anuch CHHXPOHH3HPYIOUIKX HMOYJNbCOB Ha Mar-
HUTHYIO JIEHTY NPOM3BONAT nepell 03ByunBaHHem GuibMa.

Ina ynpouienusi 3TOH onepandH B CXeMy CHHXPOHH3ATOPa MOXKHO
BBECTH BHYTPEHHHH KOHTAKTHBIH NATYMK, HCAONL3OBAB IJIS 3TOTO CHH-
XpORHHI sJsekTpoiBurarens CJI-60, neaaromuii 1 o6/cex, ¢ HacakeHHoM
#a ero OCb KyJayxkoBoH INAHOOH c 4eTHIpbMS BHICTYnamu. [lpu 3TOM
B4MKMCb CHHXPOHH3HPYIOUWHX MMIIY/JbCOB MOXHO INPOH3BOIHTL He MNpefi-
BADHUTEJILHO, a8 B HpOnecce O3BYUHBAHUS (DUJIBMZ, €CJIH B MOMEHT 34MEI-
i KaHUS KOHTaKTOB Ha ssekrponsuratene CJ1-60 cuHXponHsupyloune wumM-

MyJbCHl fIOflaBaTh HE TOJNBKO Ha MArHMTHYIO FOJOBKY, HO M HA CETKY

npaBoro Tpuojia samiel JI;. Bnaromaps sTomy cropoctb npoektopa 6y-

JleT CHHXPOHH3HPOBaHa €O cKopocrhio saekTponsuratenst CI-60. Heo6xo-

OuMOe H3MEHEHHe MPHHUMIIMAILHOH CXeMbl CHHXPOHM3ATOpa JJis 3TOTO
- nokazaso Ha puc. 10.

5 Hetann cHHXpOHM3aTOpa. B CHHXDOHH3aTOPE NpPHMEHEHH IMHPOKO

pacnpocTpaHeRHble peTas.

ITepexmouatens IT; — raneTsblii ¢ AByMs miaTaMH Ea TpH NOJOMKE-
HHA. TpeThe HONOXKeHHE HNEDEKNIOYATENST MOKHO HCIIOJB30OBATH JJisi BHI-
KJIIOUeHHs] CHHXPOHM3ATOpPa. B 310M ciydae mpoBofa, HAYIHE K BHIKIIO-
uaTeMmo Bk, NONNAaHBAOTCsl K CBOGONHON CERIHH MepermiouaTes.

& Bee pese, BXomsmme B cxemy, —thna PCM-2 (10.171.81.21) ¢ 7o-
KOM cpaGathBanusi 24 ma B kauectee Py m Py MOryT 6bITh mpHMeHe-

HEL W pene Tuna PCM-3 (10.171.81.22), umeromue Takoi ke Tox cpaba-
THIBAHHS.
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Puc. 9. [1pHELANUAAbHAT CXEMA 3JCKTPOHHOTO CHHXPOHH3ATODPA.
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Kuonkd Ky 1 K#g — 06bluHBIe, 3BOHKOBOTO THIIA. ¥
TpaHcOPMATOP 3JIEKTPOOHTAHMA Ip MOXKHO NPAMERUTDH Jo6o#,
MomHOCThI0 He Menee 30 er, NO3BONAWUIMA MOAYYHTH BHIPSIMIEHHOE
nanpsokenne 220—250 6. Ecim rotoseil tpaHchopMaTop nMeeT TONBKO

e

-+

By

K scondencamppon Ly u Gy

K woionce Kwg®
v kanm%umau
ene
| e

5
%, jJ 2 ..u“—b
1 ry

g i

34 Rrs Leh

K obmomue 1 0
mparcpopmamops Tp & T2

Puc. 10. MaveresHe npHHIMNMAJIBLHON CXeMbl CHHXPOHHM3aTOpa IpU
HCHOJNb30BAHUH B KAYECTBE JATUHKa CHHXPOHHOrO
snekTponsuratens CI-60.

OHY HAKaJbHYI0O 0OMOTKY, TO HEoGXOJuMO HOMOTaTh eme o6MoTKy IV,
pacCyMTaHHYl0 Ha HanpsikeHue 5 8, mposojom pauamerpom 05 mm.

Koncrpykuiss M MOHTam CHHXpOHH3ATOpa. CHHXpOHH3ATOp COOH-
paeTcs Ha JUOPAJIOMHHHEBOM 1uaccH ¢ pasmepamu 170X195 mm. Crepe-
Iu K 1acCH NPHMEpPEMNeHa JHieBas navejb ¢ pazmepamu 120X195 pim.

Ciepxy Ha maccH yCTaHaBJIHBAIT TpamchopMatop 7p, NBe HaHenb-
Ru fuisi papuoiiamn, Kounencatopel Ce, Cia' M asiektponsuratess CJI-60.

16
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Cunay, noj maccH, MOMEMIAT Pesde H MOHTAaMKHHe IJIAHKH C JefecTka-
mH. Pazuerka wacca CHHXDOHH3ATOPa nOKasaHa Ha puc. 1.

Ha nuileBofi namen: CHHXPOHH3ATOpa YCTAHAB/AMBAIOT MepeKIoYa-
Tenb 11, guonku Kay M KHy, pasbeMml JJisi OOIXJIOUEHHS] MATHHTHOH
TOJIOBKH, KOHTAKTOB NPOEKTOPa W LienH NMTAHUS 3JeKTpoABUraTess Npo-
ektopa. Kpome Ttoro, Ha nepenueil NaHenu CHHXPOHHM3ATOpa YKPENISIOT
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Puc. 11. Ilaccu cHEXpOHH3aTOpa (MaTepHal—TIOpasioMUEAN TOJMIMHON
2 mm;, TpH oTBepcTHA nHaMeTpoM no 10 mm TpenHaszHaueHH NJdA
NPONYCKAHHS MOHTaXHBIX IPOBOJOR).

NiepKaTenb NPeNOXPARUTENS, BHIKIIOYaTENL H ceTeBOR pasbeM. Pas-
METKa NHIEBOH NaHesu [OKa3aHa Ha pHc. 12.

KoxXyx cueXporM3aTopa ¢ paamepamu 200X180X 120 mm H3roros-
JeH M3 HlopamoMHEHs. BHYTPH kOXyXa Ha Bricote 40 mM OT ero nHa
K GOKOGBHIM CTEHKAM HPHKpeileHbl JIOPajIOMHHHEBBIE YIOJKH, KOTOpHIE
CJIYKAT HANPaBJSIOIIMMA NPH BABUTaHHH B KOXyX accH. OGmHE sup
CHHXPOHM3aTOPa TIOKa3aH Ha puc, 13,

JopaGotxa npoexTopa. OnucHBaeMblfi CHHXPOHU3ATOP MOXET pabo-
TaTh € JIOOKIM IIPOEKTOPOM, 3JIEKTPOABHTaTeslb KOTOPOrO IOMYCKaer W3-
MEHeHHe CKOPOCTH BpallleHHsi NPH HOMOLIH peocTat2. B 6GonbuinrcTBE
TaKuX MPOEKTOPOB YCTAHOBJIEHH KOJUIEKTOPHEIE SJICKTPOABHraTesu,
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Puc. 12. Jluuesas nanenn cunxpomusaTopa (MaTepHaf—juopasiOMUHER

TOJIIHHOA 3 M)

Besi nopaGoTKa TpOEKTOpa CBOAMTCA K YCTAHOBKE HA OJHOM H3
€r0 BAJIOB KY/MAUKOBOH wafifbl # YKPEMJeHWI0 OKOJMO Hee JIBYX KOHTaK-
TOB. KoJ/MyecTBo BHICTYNOB Ha MIal(e AeNaioT TAKUM, HTOGE! 3aMBIKAHIE
KOHTAKTOB MOBTOPSJIOCH Uepes Kaxable 4 kaapa, T. €. ¢ yacTorod 4 &y
TpH CKOpOCTH Npoeknku 16 KanpoB B cekyuny. Bpems HaxokneHus KOH-
TaKTOB B 3aMKHYTOM COCTOSIHHH, ONpejielisieMOe IWPHHOH BLICTYIOB Ha

Puc. 13. OSuil BUL SJ€KTPOHHOFO CHIXpPOHU3ATOPA.

—

KyJIayKoBOH (awGe, MOMKHO COCTaBJsiTH npumepHo /s wacTh OT OPO-
MEKYTKa BPEMEHH MEXJy JBYMS 3aMblkKaHusMu. B KauecTBe KOHTaK-
TOB yJ00HO uCOOJBL30BATH KOHTAKTHYIO Napy oOT Kakoro-anOyib pese.

MecTo ycTaHOBKH TAKOFO KOHTAKTHOTO NaTUMKa OMpEnessieTcsi 0COo-
GeHHOCTSIMH KOHCTPYKLWK NPOEKTOpa. ¥ mpoektopa «JIyu», nampumep,
KynaykoBylo waily W3 TEeKCTOAHTA, MMEIOLLYI0 YeTbIpe BBHICTYNa, NpH-

Puc. 14. Ilpoektop ,Jlyu® ¢ ycraHoBjeH-
HEIM B HEM KOHTAKTHEIM JaTy#KOM.

kreyBaior kieeM BQ® k uiecreperke 3y6uatoro Gapaana, a IaHKY C KOH-
TaKTaMd 3aKpemJsiiorT Ha sjaextpopBHraTene (puc. 14). Ilposoma OT KOH-
TAaKTOB MNOABOAST K BOCbMHLUTprbKOBOl'?‘l JIaMITOBON [maHesbKe, yCTaHaB-
JHBAaEMOil Ha KOXKyXe npoektopa. Llens nHTanusi 3JeKTpojBUraTesid Npo-
eKTOpa pas3pblBaloT H oba KOHLa TaKiKe MNOJABOASIT K MNaHeJIbKe. C can-
XPOHU3ATOPOM IPOEKTOP COEAMHAIOT UYETbipeXHOpOBOAHBIM IIHYPOM, Ha
OIHOM KOHIE KOTOPOTO VKPeIUIsIOT LOKOMbL OT CTapofl pafnoJiaMIbL
[IpH HCHOMB30OBaHWH NPOEKTOpa JJsi LEMOHCTpaildH HeMblX (QHIBMOB
B mlaHeJbKy MOOJXKHA OGbITh BCTABJEHA 3arJiyllka, 3aMbBlKawllas Lenb TH-
TaHHUs 3JEKTPOABHIraTessl.

Y npoekropos «Bafimap-2» umn «BaiiMap-3» s KOHTakTHOro Aat-
yrKa yA0GHO HCNOJIL30BATh NPUBOJIHYIO OChb, KOTOpas HejaeT OJuH 06o-
pot Ha yerelpe kaapa. CTpoGOCKOMHYECKOMY JHCKY, Haca:KHBaeMOMY Ha
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STy OCh, TPEABAPHTEJHHO HAMIVILHMKOM npuiaioT ¢opMy KyJiauka,
a KOHTaKTHl YKPEIUISIOT Ha KOKyXe Tpeliepuoro mexannama (puc. 15).
Takue KOHTaKTHEIE JAaTUHKH MOMKHQ YCTaHOBITL M Ha APYyIHX
TuIIaX TOpOEKTOPOB, YUHTHIBAA HX KOHCTPYKTHBHBIE OCOGEHHOCTH.
AnnapaTypa JJisi 3alMCH W BOCOPOH3BE[(EHHsI 3BYKA M CHHXPOMM-
MyJbCOB. 3aMHCh SBYKOBOrQ CONMPOBOMHEHHA ¢(HibMa H CHHXPOHM3HDY-
IOIKMX MMIYJbCOB ¢ NPHMEHEHHEM SI€KTPOHHOTO CHHXPOHH3AaTOpa MOXKET

Puc. 15. Ilpoekrtop ,Baiimap-3“ ¢ ycranos-
JIEHHLIM B 11€M KOHTAKTHLIM JATUHKOM.

OBITH OCYILECTBJIEHa Ha MarHUTOQOHE J06GOrQ THNA, HMEIONEro ABYXJO-
poxKenHylo cuctemy 3amuck (Hanpumep, «Cnamuc», «antapac», «Act-
pa-1», «Actpa-2», «$y3a-b» u mp.). -MokHO, KOHEYHO, MOJNB3OBATHCE U
caMoJiesIbHbIM MarHuTO(OHOM.

Kak yxe ykasplBajoch, Ha NEPBOil AOPOXKKE MArHMTHOH JIEHTH 3a-
IHCBIBAETCA 3BYKOBOE COMpOBOXAeHHe duspma. DTa 3amaCh H ee Boc-
IPOU3BEIEHHE OCYLIECTBJAETCH KOMIJIEKTOM TOJIOBOK, HMEIOHMMCS] B Mar-
HutodoHe. Ha BTopoli JIOpOXKKe ¢ IIOMOINBIO JOTOJHHTENLHOH MarHuT-
HOMl rOJIOBKH, TNOAKMOYEHHOH K CHHXPOHM3ATOPY, 3amHCLIBAIOTCS CHHXPO-
HHU3UPYOLIHe HMITYJbCHL.

Apropamu OBlI2 HCNOJL30BaHA YHUBEpCAnbHasi TOJIOBKA OT MATHH-
T0doHa «Diiba-b», nepentuil 3a30p KOTOPOH AMA [OBBILEHHA YyBCTBH-
TeNLHOCTH yBesuueH mo 25—30 mx. BosmoKHO nprmMeHeHWe yHUBepcanb-
HO#l DOJIOBKH OT JHOGOTO APYroro ABYXNOPOXKEYHOTO MarHuTO(oHa ¥ 6es

20

'—‘Tf e g

yBe/HYeHHs 3a30pa, HO NpH 3ToM notpeGyercss BBecTH B cxeMy CHHXpO-
HH3aTOpa elle OJNH YCHJNTENIbHBIH Kackaj. CxeMa TAKOrO KacKaja Ha
Tpaussucrope tuna [113 npusemena na puc. 16.

HonognuTenbHas MariuTHAA TOJOBKA JOMKHA ObITL pa3MelleHa Ha
BepXHeil MaHesu MArHUTO(OHA CO CTOPOHEB! JIEBOil KaTylIKY C MarHuT-
HOil JIEHTOH. BEICOTA yCTAHOBKH TOJIOBKH BLIGHPAeTCsl Takoil, UTOGH ee
pa6GouHil 3a30p KacaJcs TOH 4acTH MATHATHOI JEHTHl, KOTOpPOH He Kaca-
foTcA pabouyde 3230pbl OCHOBHBIX TOJIOBOK.
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Puc. 16. Cxema RONOJHATENHHONO YCHIHTENLHOIO
KacKapja.

IMpu paGote ¢ MarHuTOGOHOM «CrHajguc» MOXHO HCIOJIb30BAThH
CheMHBIH MeTamuueckuil yronbHuk (puc. 17), Ha KOTOpOM yKperJisercs
JIOTIONHUTENBHAS MArHUTHAS FOJIOBKA C ABYMS HANPABASIONHMHE CTOHKAMH.

B cBsAsu ¢ TeM, 4TO MarHHTOMOCHE, BHIYCKaeMHIE€ Halleld NPOMEILL-

Puc. 17. Pasmemense fonosHdTebHOR MarHMTHON TFOJOBKH Ha
MarHutoQone «Cnanics.
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JIEHHOCTbIO, He HMEIOT PEeTY/IATOPOB YCHJEHHS 5T PARJHUHBIX BXOJIOB,
a B [Ipollecce O3BYYHBaHUs QUABMOB Tpefyercsi KOMGHHHPOBAHHAs 3allHCh
(nanpumep, HaNOXeHWe pedydl HA My3bIKy WM MyMB)  peKOMEHAYEeTcs
H3TOTOBHTL MHKIIED, ¢ NOMOINbIO KOTOPOrC MOMHO OCYLIECTBHTH TAKYH
3ankck. Cxema MpOCTOTO MHKiEpa TPHBeeHa HA puc. 18. Ou umeer
yeTipe peryiupyembix Bxona. IlepBriii u Bropol Bxoibl I eHazHaye-
Hbl [/l TMOAKMOYEHHA IHHAMHYECKHX MmukpodoHos (M, u AM,), Tperei
BXO[L CNYIKHT [1sl NONKMIONEHHA SBYKOCHHMaTesss 3 W WeTBepThili Ang
MOAKJIOYEHHUs] BRIXOAa C JPYroro MarHuTOQOHA HJH TpaHCJAIHOHHOH
Junnn JI. Ilepekmouarenp [1 cTaBAT B MonoKeHwe 2, ecjd HampsKe-
HHE CJHIUKOM BeJHKO. BrIXom MUKIIEepa MOJK/IOUAETCS K MarHHTO(OHY
9KpaHHPOBAHHEIM MPOBOJOM HJHHOKO NpEMepHO 1 # K rHeamy «Mukpo-
OH».
i [ns ocyniecTBiennss KOMEGHHHPOBAHHON 3amMCH MOMKHO TAKIKE pe-
KOMEHJOBATL cHeflaTh Crefyioniee HeCONbLIOe H3MEHEHHE B Marfutodo-
He (kpome marnutodoHoB «uenp-il» u MAI-59, B Kotopeix 370 yiKE
umeetcs). BOsusn cTupalomedl rofoBKH YCTAHABJEBAETCA HEpeK/IOua-
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Puc. 19. Cxema mepe-
& KJI0UeHUsl CTHpawollel
4= TOJIOBKH.
BenvuuHa conporHBie-
It ' L HuA R nong6upaercs B
Ha Bzod amozwumogosa 3aBHCHMOCTH OT  TOH
Wad MHOH cTHparomed
Puc. 18. CxeMa muxiiepa, roaoBkd [C.

TeIb Ha JBa 00J0XKeHHA. Tlpy MOMOWM ero IpoBof, HAyHmi K CTHpa-
Iomef roJIOBKe, MOYKET OTK/IOYATBCHA OT Hee H MepeKMOYAaThCsl HA IKBH-
BA/IEHTHOE CONMPOTHBNECHHE B TOT MOMEHT, KOIa HYMKHO [POH3BECTH
«HaNOXEeHUe» OOHOH 3amucy Ha Apyryw. Cxema MEPEKJIIOUEHUST TIpHUBe-
JleHa Ha puc, 19,

Hanamusanwe ciexpormsatopa. Hanamupanue TpaBHIBLHO coOpan-
HOTO CHHXPOHH3ATOPa HECJOKHO.

IIpexpe Beero Heo6xofumo y6enuthess B TOM, yTO C NoCAeOBATE N b-
HO coefiHeHAbIX obmoTok III uw IV Tpancdopmaropa Tp cHumaercs
CyMMapHO€, &8 He Pa3HOCTHOe Halpsikenhe, llpn mNpaBusbHOM BKJOYe-
HHY OOMOTOK 3aMblKaHHe KOHTaKTOB Ki MOMKHO BRI3BATH CpaGaThIBaHMe
pene Pi. Ecnu sToro se npowusofiner, To KOHUB ORHOHN M3 06MOTOK He-
OGXOUMO TOMEHATH MECTAMHU.

3areM Hajo MPOBEPHTH, CpaGaTblBAET /i NOC/e BK/ICYEHHS CHEXPO-
Husatopa pele Ps. Ecim 370 pesie me cpaGateiBaer, 70 ciefyer yMewb-
LIUTL COTPOTHBAEHUA Ry,

ITocne sToro, mocTaBuB nepekmioyatels [1; B noloxeHde 2 («OzBy-
UUBAaHHE») U 3aMKHYB KOHTakThl K; (usm KoHTakth K, B Ciydae TipH-
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MEHeHUs] BapHaHTa CXEMEl ¢ 3nekTpomsuratesiem CJI-60), 3amuchBaior
Ha MarHui1HOH JIeHTe BCIIOMOTraTesibHyI0 4acToty. - 910 MIpOH3BOAAT HE-
CKOJILKO pas, H3MeHsId eMKOCThL KOHIIEHCaTOpa CG- HpQCJ'[yI_LI'l‘IBaH 3aTeM
3amuChb Ha MAaTHUTO(OHE, oNpepessior, IIpy Kakoil eMKOCTH YpOBeHb
3allICH TIOJIYYHACs HaHGONBILKM, MoCHe yerg yCTaHABJIHBAIOT B CXEME
COOTBETCTBYIOLIM KOHIEHCATOP.

Ilpopenap Bee 910, MOMKHO TIpoH3BeCcTH NPOCHHIA 3amyck Bcefl CH-
CTEMBI, NMPeABapHTENbHD 3anKCaB Ha BTOPOH MOPOXKKE MArHUTHOH JEHTH
CHHXPOHH3UPYIOLIYE HMMNyJbCH, Ecau AMILTHTYA8 CHHXDOHH3UDYIOLIHX
HMIYALCOB, NMOCTYNAIOWHX Ha YIIpaBASIOLLYIO CeTKy npaBoro (no cxemel)
TpHOJa JaMilbl Jlg, okaxkercs [oyeMy-ubo HeNOCTATOUHOH JUIA HALEK-
HOro CpaGaTeiBanus pese Ps, To yBesmueHHem conporussenus R mox-
HO YMCHBLIIMTL BeAHYMHY 3aMUpAIOLIEre HANPSIKEHHS HA CeTKe TpHoIa.

Hpasuneto wanamewnas cucrema oGecneunpaer YCTOHUMBYIO CHH-
XPOHU3ANMIO NPH H3MEHEHHH HAaNpsIKEeHHA SJiekTpocetd Ha =+=10Y% orHo-
CHTE/ILHO TOTO HaNpPsAMkKeHHs, NPH KOTOPOM BBl nogoGpaH HaHBErOgHe -
Bl peXum paGoTel cuCTembl, Jins HaXOXJIeHHs] ONTHMAJbHOTO pPeXKH-
Ma paGoTel BCell CHCTeMEl, Bo BpeMs1 JIEMOHCTPAIMH O3BYYEHHOro (HHJib-
Ma CIBHraloT pYUKy peocTara IPOeKTOPa CHauana B OOHY, & MNOTOM
B IDYryio CTOpOHY [0 BHIXOAa CHCTeMbl H3 CHHXDOHH3AWMHH ¥ 3aTeM
OCTaBJISIOT pyuKy peOCTaTa NMpHMEPHO Ha CepefilHE YUaCTKa8, COOTBET-
CTByIOluero crabunbHOll patore,

PABOTA C ANNAPATYPOR

Axcnayartayng SJICKTPHICCKOr0  CHHXPOIMIZaTopa. Oé6pamenue
C SNEKTPHYECKHMH CHHXDOHH3ATOPAMH OYeHb HECJOXKHO, [ls 03BYYHBa-
HHA QuibMa HeOCXOIMMO COemHHMTL MeXny co6oli MarHuTOQOH, MpoeK-
TOp ¥ CHHXPOHMSATOp, 328pPAMHTDL B IPOEKTOP KUHOILIEHKY, 3 B MaruuTooH
MarHutHyio sienty. Ilocsie 3toro Ha KumOmseHKe H MarHETHOH senTe Ha-
40 Cllenartb OTMETKH, 0 KOTOPEIM OHH BHOCHENCTBHH 6ynyT ycranas-
JIMBATBCA Nepesl OeMOHCTpader. 3atem ONHOBPEMEHHO BKJIOYAIOT 3j€K-
TPOLBHTaTe/IH TIPOEKTOPAa M MArHUTO(OHA ¥ SANHCHBAIOT 3BYKOBOE CO-
NpoBOXIeHHe PUIbLMa,

Jns nemoscrpauun 03Byyensoro (HIbMa BHINOJHAIT Te XKe ome-
Pauuy, TOJBKO MarHMTO(OH BK/IIOYAaeTcs He Ha 3allMCh, a Ha BOCIPOH3-
Befledne, Ecin no kakoit-nu6o NpHYHHE NPH IEMOHCTPAUHH (DUAbMA NO-
ABUTCS PacCOT/IacoBaHHe MeXAy 3BYKOM H H306paXKen#eM, 10 ero ycrpa-
HFIOT KPATKOBDEMEHHEIM H3MEHEHHeM CKOpOoCTH NPOEKTOPA € MNOCMOLIBIO
KHOTIOK «YCKOPUTL» MIIH «3aMEefIHTb>.

Hans ynpotuenus sanycka Margutogona ¥ MPOEKTOpa B CXeMy CHH-
XPOHU3ATOPa MOMKHO BBECTH ORHH JIBYXIOMIOCHBIL BEIKJIIOYATENb, KOTO-
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Puc. 20. MeTkn Ha HauanbHOM Pakoppe ¢uabma (mudpo MEKAY MeT-
KaM# yKaselBaIOT YHCJIO Kagpos, M — METKa, N0 KOTOpOH IJIEHKa
YCTaHABINBACTCS B NPOEKTOpe).
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pHi#t GyfeT ORHOBPEMEHHO BKJIOYATh 3JIEKTPOABHraTesd NpOEKTOPa H
Mar#4TopoHa.

Jxcnayaralus 9JEKTPOHHOIG CHHXPOHH2aTopa. Ilpeme dYeMm mpH-
CTyNUTh K O3BYYHBaHMIO (PHALMA, HEOGXOAUMO BKJIOYHTh MardHHTO(OH H
CUHXDOHH3ATOP B 3.€KTPOCETb M JaTh HM HECKONLKO MUHYT IPOTPETHCS.

C Toil JIOPOMKH MAarHUTHOH JIEHTHl, Ha KOTOpy:o CyAyT 3amHcH-
BaTbCH CHIXPOHUBHPYICIHAE HMIYJLCH, CTHPAIOT cTapylo 3anuch. K ¢uib-
My MOAKJEHBAIOT MAYyanbHbI PaKopf H3 HENpO3pauHoll KHHOMJIEHKH HJif-
HO#t B 1,52 m. Ha 3toM pakopje JOMKHEI GbiTh TiponapalaHbl Kpe-
cTekH (MeTKH), Kak Mokazano Ha puc. 20.

IMocne sToro MOMXKHO MPHCTYRUTH K 3a0UCH HAa MArHATHYIO JIEHTY
CHHXPOHHSHPYIOUMX UMIyJLcOB, Jlnf 3TOro MpOEKTOP H  MATHHTODOH
COeIHHAIOT ¢ CHHXPOHH3aTOPOM, LEpeK/oYareNb CHHXPOHH3ATOPaA CTABAT
B monoxenue 2 («O3ByuuBaHue»), MArHUTOQOH BKJIOYAIOT Ha 3alldCh, NO-
cJie Yero BKJIOYAIOT 3JIEKTpOABHTATeJb NpOEKTOpa.

Tlo ucreyeHus BpemeHd, HECKOJHKO IPEBHIIIAIOMIETO HJMTEIbHOCTH
03ByYHBaeMOro (uibMa, NPOEKTOP # MarHUTO(OH BHKJIOYAOT H Mar-
HUTHYIO JIEHTYy nepeMateiBaor o6partHo. HanoMHHM, YTO ecid CHHXpOHH-
SaTOp HMeer BHYTPEHHHH maTYHK HacToTel (3nekTpomBuratesns CJII-60),
TO 3aNHUCh CUHXPOHUSHPYION(HX HMIYJLCOB MOMKHO COBMECTHTL C O3BY-
YHBaHHEM (HABMA.

Jlanee HaywHaOT cam npouecc o3pyunBauHAa. PusbM B nmpoexTop 3a-
PAXKAWT TaK, YTOOE TepBbil KPecTHK Ha ero HayaJbHOM paKOpfe Ha-
XOOHJICH y Camoro Bxofma B rpeiidepHblddl MexaHuam mnpoektopa. Ilepe-
KJAIOYATeNb CHHXPOHH3ATOpa CTaBAT B noJioxkenue [ («JleMoHCTpauugy).
Brikmoyaress 3/IGKTPOABUraTeNs MOPOEKTOPA CTABAT B paGoyee MOJOKe-
HHe H BKJIOYAKT MAar{HuTodoH Ha 3aluch. BKAloUeHHE 3JEKTpOIBHraTeNs
IIPOEKTOpa MpPOH30UAET ARTOMATHYECKH IIpH MOSIBJIEHHH B JAONOJIHHTENb-
HO#l MarHUTHOH TOJIOBKE CUHXPOHH3HPYIOIHX UMIyJbCOB.

B MomeHTH MOfIBJEHHS Ha 3KpaHe KPEeCTHKOB, MpomapanaHHBIX Ha
paKopjie, Cerka IIEAKAOT M0 MHKpO(GOHY, YTOOH BOOCJEACTBUH DpH He-
MOHCTpPAaUH#d MOXKHQ OBLIO JIETKO NPOKOHTPOMHPOBATL CHH(pA3HOCTH ABH-
JKeHuA MATHHTHOH JIEHTHI X KUHOMJIEHKH B Hadaje ¢unpma. [locse npo-
XOXK/[eHHsI PAKOp/ia 3alHCHIBAIOT TEKCTOBOE H MY3BIKAJbLHOE CONPOBOX-
IeHue Qunbma.

Ilpu nemoncrpaiuy rotoBoro ¢uiabMa MATHHTO(OH BKJOYAIOT Ha
BOCIIpOH3BeeHHe H JOMOJHHTEJBHYIO T'OJIOBKY COEIHHSIOT C CHHXPOHH-
satopoM. KenatesbHo BOCTOJL30BATBCS MONONHUTENBHBIM TPOMKOTOBO-
puTesieM, KOTOPBHIH pacnoJiaraloT y 3KpaHa.

3anyck ¢dusbMa Npd JEMOHCTpAUKM MPOU3BOIMTCS Tak 3Xe, KakK H
TIPH 03BYUMBAHMY € TOH TONBKO pasHuilel, YTe B cayyae HaPyIIeHHs CUH-
(a3HOCTH MeXAy ABUKEHHEM MaTHWTHOH JeHTH H KHHONJIEHKH (MOsfB-
JeHde KPeCTHKOB Ha SKpaHe He COBNAJaeT € LIeJYKAMH B TPOMKOTOBO-
pHTENe) HAXKHMAIOT KHOTKY <«YCKODHTB» HaH «3aMeIHTE» Ha CHHXDO-
AH3arope. Utobbl 3puTenu He BUesu 5TOH ONEpalldd, MOXHO nepen o6b-
eKTHBOM IIDOEKTOPa Ha BpeMs MNPOXCIKOAEHUd pakopjaa NOMEINaTh JHCT
Genoli Gymard, Ha KOTOPOM KpeCTHKH OyayT BUAHHL B BHIE CBeTJIBIX
BCIIBILIEK. rpOMKOFOBOPHTEJIb IIpyd 3TOM BBIKJIOYUAIOT, a LIeJYKH nmpo-
CJyIUMBAOT Ha TOJIOBHEIE TeJjied)oHbl.

ITo okOHUAHHH JEMOHCTPALMH (PAILMA 3JeKTPOABUraTe/b MPOEKTOpa
GylleT BHIKJIOYEH aBTOMATHYECKH, Kak TOJBKO HA MArfuTHOH JIeHTe 3a-
KOHYATCSi CHHXPOHH3HpYIOI(He HMNYJbchl. ITpoekTop aBTOMAaTHUECKH OC-
TaHABJUBAETCA H NPHd OGpPEIBE MACHHTHOH JIEHTEHL.
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