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Bse.aeHHe 

B nocne.aHHe ro.a&r a 6noKaX perHeTpaUHH aMnnHTY.OHbiX 11 speMeHH&rx aHanHaa-

TOpOB II .apyrHX MHOrOK8H8nbHbiX CHCTeM BCe WHpe npHMeHRIOTCSI pa3nH'IHble 38DOMH

HSIOWRe yCTpOAeTB8 • .[ln SI Bb!B0.08 HHcPOPM8UKH H3 38DOMHH810utRX yCTpOIICTB H npe.a

eT8Bn9HHSI ee B y.ao5HOA .QnSI 8H8nH38 ¢opMe MOryT HCnOnb30B8TbCSI UHcPpOne'I8T810-

utHe a nnapaTbl HnH C8MODHWYutHe 8BTOnoTeHUHOMeTpb1. /8 cnO>KHbiX CHCTeMaX HH

cPOPM8URSI 113 38DOMHH810WHX yeTpOI!CTB nepe.aaeTCSI .OnR .aanbHeAwero 8H8nH38 H8 

SneKTpOHHYIO Bbi'{HCnHTenbHy 10 MSW HHY /. n pHM 9HeHRe T8KHX np1160p0 B 3H8 'IHTenbHO 

coKpawaeT apeMsr, noTpe6Hoe .ansr pacwRq,poBKH 11 o6pa6oTKH nony'leHHOro eneKTpa , 

oeo6eHHO npH 5onbWOM 'IRene KaHanoa. 

npll HCDOnb3088HIIH CSMOnRWYutero 8BTODOTeKUHOMeTp8 /csMODHCU8/ HKcPOpMa

URSI npe.OCTSBn ReTeSI HS 5yMS>KHOA neKTe B BH.Oe rHeTorpSMM bl. 0eHOBHbiM Ke.aoc-

T8TKOM STOrO M9TO.Q8 SIBnReTeSI orpaHH'I9HK8SI TO'IHOeTb perRCTp8UHK 'IHCen: OKS He 

MO>KeT 6b1Tb BbJWe TO'IHOeTR pa60Tbl CSMOn H eua /0,5 7 1/%; 0.QH8KO, BO MHOrHX eny'ISSIX 

s Ta TO'IHOCTb OKa3&rsaeTosr anonHe .aocTaTO'IHOA. K npeHM YJlleCTBaM TaKoro MeTo.aa 

OTKOeSITCR KSrnR.QHOCTb npe.aeTaBneHHSI eneKTpa II npOCTOT8 9n9KTpOHHOII C X eMhl no 

cpaBHeHH 10 CO e i eMOA, H906XO.Q HMOA .anSI BblB0.08 RKcPOPM 8UHH H8 URcPPOfi9'18T8 10 utHA 

annapaT. B KSCTOH utee apeMR B&Jao.a HKcPOPMSUH R Ka caMonReeu npHMeHReTcSI a pSI

.ae 8H8nR38TOpOB , O.OH8KO OT.QenbHbie OD H C8HHSI TSKOrO p0.08 YCTpOI!CTB OTCyTCT

BYIOT. Hu>Ke onuc&IBseTCH np116op, npe.aKs3HS'IeHKbiA .anSI pa6oT&I e MHoroKaKanbH&I-

MH e HeT9M8M H, KMeiOWHM R 3anOMHH810UJee YCTpOI!CTBO C nocne.aoaaTenbHbiM /nopaa 

pSI.OHbJM/ C 'IHTbi88HHeM 'IRena HM nynbCOB, 38perRCTp11pOB8HHbiX B K8>K .OOM K8Hane, B 

.O BOH'IHOII CHCTeMe C'IHCneHRSI. K TSKHM 38DOMHH810WHM ycTpoAeTBSM OTHOCSITCSI 

ycTpO ACTB8, HCDOnb3YIOWRe DOT9HUR8nOeKOn bl, 9 neKTpOKHO-ny'leBbie Tpy6KH 0 nHHHH 

'38.0ep>KKH , M8rHRTHble 6apa68Hhl H T • .O. Pa3p860T8HHbiA HSMH np1160p BbJOOnHeH B 

BH.Oe O T ,aenbHOrO 6nOK8 R MO>K9T 6b1Tb Henonb3088H B KS'IeC TBe npHeTSBKH K MKO

rOK8H8nbHOA e ReTeMe, HCnOnb3YIOWeA n1060e H3 H83B8HKblX 3 anOMHH810J+!HX ycTpOACT • • 

npR pa6oTe C KOHKp9THOA MHOrOK8H8nbHOII CHCTeMOlt CxeMa npH60p8 MO>KeT 5b!Tb 

secKonbKO ynpoweHa. CxeMa ynpowaeTcH 11 npH HcnonbaoaaRHH npH6opa c cucTe

Moll, H"' e10weA 38nOMHH810W9e YCTpOIICTBO C D8p8nnenbH blM /O.QHOBpeM 9RHbJM / C'IH

Tb!B8HH9M acex paapR.aoa 'IRena IHanpRMep, aanoMHKaJOwee ycTpoAcTao Ha q,eppHTo

BbiX cep.ae'IKRKax I. 
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norpeWHOCTH np1160pa 

roaopst 0 TO'iHOCTR, Tpe5yeMOR OT npR5opa , npe >I<Lle BCero H8Ll0 Y.MeTb B BR

ay , 'iTO OH npeD.Ha3H8'ieH .anst pa60Tbl C MHOrOK8H8nbHbiMH CKCTeM&MR, KOTOpb19 pe · 

rRCTpHpyJOT HMnynbCbl, stBnstJOWHeCst CT8TKCTR'ieCKH He3aBHCKMbiMH cny<~aAHblMH 

co6b!THRMR. Cne.aoaaTenbHO, ecnH B KaHane aaperHcTpRpoaaHo N KMny nbC08, TO 

OTHOCHT8nbH08 Cp9LlH9KBaD.paTK'iH09 OTKnOH9HH9 5y.aeT paBHO t -:Jir- , HanoK

Mep, npH perHCTp8UHII 10.000 HMnynbCOB OTHOC HT911bH09 cpenHeK88D.p8TH'iHOe OT-

K110H 9 HII0 6y.aeT paano 1%. O<~eBR.aHo, ne HMeeT CMbJcna Tpe6o88Tb, <~T06bJ co6cT

aeHHast norpeWHOCTb npH6opa 6bl11a BO MHOrO pa3 M9HbWe CT8THCTH'i9CKOR norpew· 

HOCTH , 

B Ka<~eCTBe caMonHcua 8 npH5ope HcnonbayeTcst gneKTpOHHb!A a~TnMaTH'ieCKHR 

noTeHUHOM9Tp 3 n n-Q B , Ero OCHOBH8R OTHOCHT911bH8R norpeWHOCTb [)l COCTaD-

nsteT :!: 0,5% OT npeaena HaMepeHHR , EcnH >1<e aanHCb npoH380LlHTCR He a KoHne 

W K811bl, TO norpew HOCTb COOT8eTCTB9HHO yB911H'i HB89TCSI, norpew HOCTb [)2 

= _! /0,2 -:- 0,5/% 5y.aeT BHOCI!Tb CX9M8 npeo5p83088HHSI 'iHC118 D H8rrOR>I<9HH9, no-

.aaaaeMoe Ha caMOnHceu . 

nocK011bKY H3-38 yK838HHblX norpeLL HOCTeA 'iltCnO HMnynbCOB, a aperHCTpHpo

BaHHbiX 8 KaKOM-nH60 KBHane , H9 MO>I<9T 5bJTb aanHC8HO C a6C01110THOR TO'i HOCTbJO, 

TO .:t11 st y npo weHHSI KOHCTpyKUHH npH5opa MO>KHO Y'iHTbiB8Tb He Bee, 8 T011bKO CT ap

W He Ll BOH'iHbte pa3pSILlbl 'iHCna. EcnH OWH5Ka 38 C'ieT OT6p8Cbi88HKR MnaD.WIIX p a a

pstD.OB 6y.aeT MeHbWe CYMMbl OCT 811bHblX nor pel.... HOCTeR, TO o6wast TO'iHOCTb 38nHCH 

cyweCT89HHO ne YXYLlW KTCst. nycTb npH 38fiKCK m -paapRn noro ~ Rena y~HTbl-

B89TCSI T011bKO n ero CTapw HX paapst.aoa, a m-n Mn8D.W K X p83pst.OOB OT-. 
6pacb!BaeTcst. EcnH eo acex n paapst.aax aanHcana e.aKHHua, To caMon Hceu .aon· 

>I< 9H OTKnOHHTbCSI .H8 BCIO WKany , 0THOCI!TenbH8SI OWH6Ka npll 3TOM 6yD.eT p8BHa 

~-n 100 
., = - - 100% ~ - - - % Q1 zm z• . 

~opMyna cnpaae.anH8a npH ~Rene oT6poweHHbJX paapst.aoa m- n >3 B npOTH 8' 

HOM cnyt.tae OWH6K a 6y.aeT M9HbWe. B 60n b l.liHHCTBe cny<~aeB LlOCTaTO'iHO yt.ti!TbJ8aTI:-

n • 8 pa3pSID.OB 'IHC11a; np H 9TOM 

CSI He 8 KOHU9 WK811bl CllMOfiHCU8, TO l>s 

B, 

H 

0,4%, EcnH aan Hcb npoH3BOLlHT 

~ 6y.ayT yBe11H'IHB8TbCR B OD. H-

HaKOBOM OTHOW<3HHH ; TaK, npH aanHCH B cepe.OHH9 UJK811bl OHM B03p8CTYT BD.B08, 
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SnoK-e xeMa npH6opa 

Ha pHe. 1 noKa3aHa epeMeHHaR .aHarpaMMa HMnyn&eoe , noeT v na JOwHx oT MHO

roKaHan&HoA eHeTeM ':>'· n o nepeoMy Ka 6en 10 noeTyna lOT oTpHuaTen&H bte HM nyn&e bt 

KaHanOB, OTM9'!aiOWH9 Hattano e'!HTbtBaHHR HHlPOpMaUHH e Ka>K .OOr O KaHana, BpeM SI 

M9>K.Oy ene.aoBa HH 9M .OBYX eoe9.0HHX HMnyn&eOB nopR.OKa 100 MKeeK ; '!Reno KaHa

nOB MO>K9T .OOXO.OHTb .00 H9eKOnbKHX eOT9H , no 9TOMY >1<9 Ka6eJJIO no.aa eTeR nono

>K RT9n bHbt A HMnyn&e Hattana ItRKna MHOrOKaaanbHOA eHeT9Mbl 1 KOTOpbtl! OTMettaeT Ha

'lano e 'IHTbJBa HHR HHlPOpMaUHH e nep80rO KaHana. no BTOpOMY Ka6enl0 noeTynaiOT 

oTpRuaT enbHbte HMnyn&ebt, OTMettaiOWRe nono>KeHHe paap!.aoe '!Rena ; paapSI .Obt ene

.OYIOT, Ha'I HH a R e Mna.awero . npe.anonaraeTeR, 'ITO B Ka>K .QOM KaHane MO>K9T 6b1Tb 

3an HeaHO 16 pa3pR.OH09 'IHeno B .OBOR'IHOA eHeTeMe e'!ReneHHR, n o 9TOMy >Ke Ka-

69.TJIO UO.QaiOTeR nono)I<RT9nbHbl9 RMny.nbebt '!Rena, 03Ha'laiOWR9, 'ITO 8 .OaHHOM paa

pR.ae aanReaH a e.aRRHua /o TeyTeTa He RM nyn&ea oaaattaeT aan ae & Hyns:t I. Bp eM R 

Me>K.ay ene.aoeaaHeM .aeyx eoee.aHHX paaps:t.aoe '!Rena eoeTaBns:teT HeeKon&K O MRKpo-

npR60p .QOn>K9H noene Ha>KaTHR KHOTIKH npOH3BeeTH e'IHT bt BaHR9 'IRena , aa

perHeTpRpOBaHHOrO 8 noene.aHeM KaHane , npeo6paaoaaTb 9TO '!Reno 8 eOOTBeTeTByiO

wee 9My HanpR)I(9HH9 H aanOMHHTb ~ro Ha Bp9MR 1 .OOeTaTO'IH09 .anR perReTpauRH 

eaMOnReueM. noene 9TOrO npH60p .OOn>KeH npOH3B9eTH e'IHTbtBaHHSI 'IRena , 3aperHe

TpRp08aRHOrO 8 npe.anoene.aHeM KaHane R T,,a , /C'I RTbt8aHH9 y.ao6aee Ha'IHHaTb C 

noene.aaero KaHana .ansr Toro, 'IT06bt Ha neHTe eaMonueua KaHanbr wnH en eaa Ha

npaeo B nopR.OKe B03paeTaHHR HOMepo e / , Cn e.aoeaTen&H 0 1 B eoeTaB npH6opa .aon >K

Hbl BXO.OHTb: exeMa Bbt6opa KaHana, exeMa e'IHTb!BaHHR H aanOM HI!aHHR 'IRena , 

exeMa npeo6paaoeaHHR ttHena e HanpR>K9HHe H e aMonHeeu, Y Henon&ayeMoro eaMo

nHeua apeMR npoxo>K.aeHHR KapeTKOA wKanbl eoeTasnReT 1 eeK , ene a oaaTen&Ho
1

.anR 

aanHe H '!Hen a, aaperHeTpHpOBaHHOrO B Ka >K.QOM KaHane .aoeTaTO'I HO 1,5 eeK. 

SnoK-exeMa npH6opa Hao6pa>K eHa aa pHe , 2, noene aa>KaT HSI KHonr< H ~nyeK • 

Ha'IRHaeT pa6oTaTb reHepaTop nuae AHo-na.a aJOwero Hanpsr>KeHHR, n epRo.a ero pa-

6oTbl .aon )l(eH 6bJTb paeeH apeMeHH a anHeH aeero eneKTpa. V1 ~nyn&e Ha'lana uHKna 

H RMnyn&ebJ KaHanOB no.aa JOTeSI Ha exeMy nonytteHRSI HapaeTaiOW9rO eTyn9H'I8TOrO 

Hanps:t>K 9H HSI, C npHXO.OOM K8>K .QOr O HMnyn&e a KaHana HanpR>K9HH9 Ha BbiXO.Qe STOlt 

e xeMbl yeenH'IH8ao3TeR Ha onpe.aen eHHYIO BenH'IHHy , C npHXO.OOM HMnyn&ea Hattana 
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UHK,Tla HanpsPK9HHe Ha BbiXO.U9 CXeMbl c6p&CbiBaeTC.R .110 MHHHMallbHOl"O 3Ha'ieHH.R, 

Cne.QOBaT911bHO , Ka>K.UOMY KaHally COOTBeTcTByeT onpe.ueneHHOe Hanp.R>KOHH9 , 3To 

HanpS!>KeHHe H HanpH>K9HHe c BbiXo.aa reHepaTopa 11HHei4Ho-na.aaiOwero HanpH>KeHHSI 

TIO.U8IOTCSI H8 CXeMy Cp8BH9HII.R. V1 MnyllbC Ha Bb!XO/le CXOM bl cpaBH9HH.R B03HHK8eT 

npR paBeHCTBe o6oHX Hanpst>KeHHA . OH onpe.aen.ReT H&'iano C'IHTbiB&HHSI ttHcna, aape

rHcTpHpOB&HHoro a BLI6paHHOM KaHane. KaK y>Ke ynoMHHanocb, C 'IHT blB&KH e H&'IHHa-

eTcH c nocne.aHero KaHana. 

HaR6onee no.axon11wHM ycTpolicTBOM nnH nocne.nosaTellbHOro /nopaonH.aHoro/ 

C'IIITbiBaHHSI II 3aOOMHH8HHSI 'IHCna 51B11SieTC51 T&K Ha3b!B80Mbln CLlBHl"&IOLUHR perltCTp; 

T&KHe pe!"H CTpbl WHpOKO npHMOH5110TCSI B apH¢MeTH'I0CKHX ycTpORCTBaX S IIOKTpOHHbiX 

Bbi'IHCII HT9JibH biX Maw HH, 8 K&'IOCTBe 51'100K C.U BHI"8 IOWOI"O pe!"HCTp8 npHM 9H SIIOTCSI 

o6b!'IHbJe TpHrrepbi c nononHHTOilbHbiMH aneMeHTaMH .01111 CBR3H , H a 6 noK - cXeMe 

aHa'lau1He Sl'leRKH c.asHra10wero perHcTpa o6oaHa'leHbl "2°- 2
7 

N H acnoMoraTellbHbTe 

T pHI"l"Opbl - "'fp 1 " If *Tp 2N , V1MTIY11bC H8'1&11a C'IHTbiBaHHSl nepeBO.ll HT TpHr!"ep 

NT p 2 N B nono>K9HH9 •Hyllb ". n epe.aHHM ¢poHTOM HMTIYIIbCa OT ::;ITOro TpH!"!"epa 

q,opMHpyeTCSI HMny.nbc c6poca, KOTOpblli nepeao.o«T see TPHI"renbr c.aeHra10wero pe

r«cTpa B nepBOH8'1anbH09 COCTOSIHHe. npH nepBOHa'lallbHOM COCTOS! HHH TpHI"I"Op "Tp l " 

H&XO.Il HTCSI B TIOnO>K9HHH "e,aHHHUa'1 a BCe OCTallbHble Tpii!"I"Opbl perHCTpa - B nono

>KOHRR 'Hynb'; e.aHHHuy, aanHC&HHYIO Ha TpR!"!"epe "Tp I N, !Sy.aeM H83biB&Tb cny

>Ke!SHoA e.ctHHHUeA, nepeA.USI B TIOilO >I<eH Re 'e.ctRH I'IU8', TpHr!"ep "Tp 2" OTK pblB&eT 

CXeMy noonyCK8HHSI, If 'iepe3 H ee Ha'IHH810T npOXO.UifTb RMTIYil bCbl 083PII.OOB1 KOTOpble 

SIBilSIIOTCSI ,anSI C.llBHr&IOW9!"0 perHCTpa HMnynbC8M H CllBHra. npH nocTynneHRH nep

BOrO HMTIYilbCa C.UBH!"a Clly>Ke6HaSI 9.UHHHUa nepeAaeT H3 TpHrrepa "Tp 1" B TpRI"-

7 
rep N2 ", a TpHr!"ep " T p 1 N eoaepaTHTCSI e nono>KeHRe " H ynb". Ecne e nepeoM 

pa3pSI,ae 'IHCna, 3aperHCTpRpOB8HHOl"O B .U8HHOM K8H&ne, 38TIHC8H8 9.llHHHU8, TO OH8 

CHOB& nepeee.aeT TpHrrep " Tp 1 " e nono>KeHHe "e.aHHHua"; ecnH >Ke a aTOM paa

pHae aanKcaH HYilb , T o Tp« rrep NT p 1 N ocTaHeTcll B nono>KeHHH •Hynb*. BTopo !\ HM-

6 
nynbc c.aBHI"a nepeee.aeT cny>Ke6HyiO e.oHHHUY a TpKr!"ep "2 ", Tp«rrep *Tp 1" ne-

pe.aaeT CB09 COCTOSIHH9 TpHrrepy "2 
7 N, a 3&TeM CaM BOCnpHH HMaeT HH¢0pM8UHI01 

aan«caH«YIO eo BTOpOM paap11.ae '!Hcna H T • .a . T aKHM o6paaoM, n pH nocTynneHHH 

HMny.nbca c.aeHra K&>Kll&SI SI'IeAKa c.ae«raiOwero perHcTpa nepe.aaeT caoe cocTo.R

H«e nocne,ayiOLUel%, a CaM& nepeXO.IliiT B COCTOSIHHS npe.ctbl.llYW9A S1'19AK11j TpRrrep 

" T p 1 * BOCOp11HHM89T HH¢opM8UHIO H3 COOTBOTCTByiOIUOI"O pa3pll.aa 'IHC118, Kor.aa 

cny>Ke6HASI e.a«HHU& .aoA.aeT ao -:-purrepa "Tp 2* , TO OH nepexo.aRT e nono>KeHHe 
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•eaHHIIua•, CX9'-'Ia nponycKaH IHI 38Kpb!B89TC SI , H llOCTynneHHe HMllYilbCOB C ilB Hr a 

n peKpawaeTcst. Ha 3Hil'lllWHx aneMeHTax CJlBHra10wer o perHcTpa 6y JleT 3/lll H CaHo 

TO >Ke ' 'I HCilO, 'IT O H B COOTB9TCTBYIOW9M KaHane MHOrOKaHallbHOA C H CTeM bl , B C.OBA

r810Ul9M perHCTpe HMeeTCSI 8 3Ha'l8UlHX st'leeK, ClleJlOB8T91lbH0
1 

OH MO>KeT BOCnpHHH

M 8Tb TOilbKO 8 p a 3pi!Jl0B 'IHCil/l, npll llOMOWH CX9"1bl Bbi6opa M8CWTa6a MO>KHO Bbt-

6Hp8Tb lll06bi8 8 pa3pst.QOB W8CTHil.OU8THpa3pS!JlHOrO '!HCila , nepeKill0'18T81lb C XCMbl 

B.!>I6opa MaCWT86a MO>KCT 6b!Tb C08.0HH8H C lliOOOA II'IOAKOA CJlBl~ralOW9rO perHCTpa , 

KorJla Clly>t<e6Ha ll 9Jl HHI!U8 JlOC THraeT COOTB8TCTBylOWeA Sl'lellK H, TO CO C X 8Mbl Bbl -

6opa MacwTa6a no.aaeTcst HMny nbC Ha cxeMy c6poca , a po3y.rtbTaTe '!Oro ace Tpl~r

rep bi perHCTpa nepeXOJliiT B nepBOH/l'lllllbHOe COCTOS!HII e , C OOCTynneH H CM Clle,ay'<l•Jte -

ro HMny.n bca c.aenra secb npouecc Hll'IHHaeTcR CHosa, HO y>t<e c O'lepe.anoro pa3pR

.aa . Ha aTOT pa3 6naro.aapst 6noKn posKe HM nynbc Ha c x eMy c6poca nocTynHTb He 

MO>KeT , Ha pnc. 3 npHBeJleHa s p eMeHHa R JlHarpaMMa nono>KennR oT.aenbH btx 31leMeH -

TOB npn6opa npH C'lHThlBilH HH .OBO H'lHOro 'l 11Cil8 1101000100000101, KOr!lA nep9Kill0-

'l8Tellb M8CWT86a HSXO.QIITCR B Jl8BSITOM flOilO>KCHHII /T , e , 3/lfl i!CbtB/llOTCII BOC9Mb 

CTilpWRX pa3pR.OO& 'IHCilll/, 

B np116ope npHMeHeHe p eneA aast cxeM a npeo6pa3oBaHIIR 'I Rena a Hanpst>KeHne, 

OCHOB8HH8R Hll CyMMHpOB/lHHH T OK OB, B llHO.Qbl TpHrrepoB 3Ha'l8WHX 3119M9 HTOB 

CJlBHraiQWero perHCTpa BKI110'18Hbl pene . EcnR .OilH HbiA TpHrrep HllXO,Q HTC SI B nono

>KeHHH • e.a HH HUil •, TO •repe3 KOHT/lKTbl pene npOXO.QHT Onpe.aeneHHbiA TOK , BenH'11f-

Hhl TOKOB no.ao6p8Hhl no JlB O II'!HOMy 3/lK OHy B COOTBeTCTBHH C M 8CTOM TpHrre pa, 

3TH TOKH CYMMHPY IOTCR Hll 06WeM COOpOTHBI18HHII , H811pS! >K8HH8 C KOTOporo flOJla-

e TCSI Hll C 8MOO HC9U. 

nocK OilbKY JlllSI 38 11H C H CllM0riHCU9M 11H<f>OpM8UHH C OJl H OrO KSH/lllll Tpe6y eTCSI 

He M8H99 1,5 C9KYHJlbl, 8 B8Cb UHKil MHOrOK8H81lbHOA CHCTGMbl HMC9T nOpRJlOK .QE' 

CIITKOB MHilllHC9KYHJl, TO KH cPO PMilUHR C O.OHOrO H T O rO >Ke K8H81lll 3/lll H Cb!B/lG TCSI 

Hll C.OBHralOWHA perHCTp noapR,a H8CK OilbKO COT8 H pa3, 3TO o6ecne'!H B/l8~CSI COOT

B8TCTBYIOIJJHM H8KilOHOM llHHeAHo-na,aaiOWero HanpR>KeHHSI, nony'l/lCMOrO OT rcHepa

TOpa . 3a speM st nepeoan HC H HH<f>OpMauHH pene He ycneaaiOT 113 reH MTb caoero coc

TORH HR. 6na rOJl8pst MHOrOKp8THOA nepe380IICH CllY'ISIIH Oe HCKa>KenHe HH!f>OpM8U HH 

npH ee nep9Jla'le Ha CJl BR rlllOW HA pe rHC Tp He KMeeT 3Hd'le HHA, TSK K SK OHO 6yJleT 

11CnpaB.'19HO B T8'19HHe Clle.ayiOU{ero UHKila :".iHOr oKaHSilbHOA CHCT9M b l, 

nocne OKOH'la HHR 3 a n aCH IIH <f>OpMaUHH C nepsoro KaHana , 0CyUt8CTBI1ReMoA B 
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!IOCilCLlHIOIO 04epe!lb, npeKpaTHTC~ !IOCTynaeHHC RMllYilbCOB OT CXCMbl cpanneHH51. 

~ho Bbi30BC T !IOSIBilCHHO KM!lyJlbC8 KOHU8 3811HCH, KOTOpblA 110/laCTCS'I 118 CXOMY c6po

Ca . VJ:v~nyllbC c6pOC8 B03Bp8THT TpKrrepbl C.LlBHraiOJ.HCrO pCrHCTpa B ncpBOH84811bHOe 

COC TOSIHHC H3 Toro COCTOSIHHSI, B KOTOpOM OHH OCT811HCb 110CI1C aanHcH un¢opMa-

UKH c nepeoro KaHana. nocne aToro KapeTKa caMon Hcua ooaepaTHTCR a nynenoe no-

no>KeHHe. 

n PHHU H!IH811bH8 Sl ex eM a 

npH6opa 

npKHUH!IH811bH8SI ((XCM8 np1160pa npHBC.£1CH8 H8 pHC. 4. reHepaTOp JI'HHOI\Ho-na

.LlSIOWCrO HanpS!>KCHHSI C06paH H8 118M!l8X n
1 

H n
28

• npHHUH!l ero nei\CTBKR OCHO

BSH Ha llKHCAHOM paap~.ae CMKOCTK 4Cpe3 !ICHTO.Ll. no.aK111049HHC ynpaBnSIIO!UCA ceT-

KH H KSTO.llHOrO C011p0THBI19HHSI pa3pSI.£1HOrO !ICHTOLl8 K 48CTH BhlXO!lHOrO conpOTHB

IlCHHSI KSTOLlHOrO !IOBTOpHTCilSI yBCJ1H4HB89T LlK8!l830H llHHCAHOrO pa3pR/la; OH coc

T8BI1SICT 6onee 100 BOilbT npH KOa<fl<flHUHCHTC HCilKHCAHOCTH OKOilO 10%. CKOpOCTb 

H3 '>1CHC HHR H811pSI>KCHH~ /0,2 + 1,2 / e/ceK ; OH8 perynHpyeTCSI 110TCHUHOMCTpOM n
1
, 

Ha'l81lbHOC H811pS!>KCHH9 reaepaTopa, KOTOpOe YCT8H8BJIHB89TCR npH H8>K8THK KHOI1KH 

*nyCK", perynHpyeTCSI !IOTCHUHOMeTpOM n
2

• 

CxeMa non y4eHHR aapacTa iOwero cTyneH4aToro HanpSI>KCIIHR co6pana Ha naM

nax n
1

, n
23 

7 n
25

• 0TpHUaTeJibHbJC HMI1YJibCbl K8H8JJOB 3811YCK810T 38119pTbiA 6no-

KHHr-reaepaTOp H8 118Ml19 n
1

, SIBJISIIOWKACSI <flOpMHpy!O!JlHM yCTpOACTOOM . no.no-

>K HTCilbHbl A H M 11YilbC C 6nOKKHr-reuepaTOpa '1epe3 l103Hpy10WYIO CMKOCTb Cl H 

neByJO 110110BHHY .Q HO.ll8 n
23 

3apS!>KaeT CMKOCTb C
2

• AMilllHTY !18 38pSIJJHO!"O KM

nyllbC8 llO.ll.ll9p>XHB8eTCSI !IOCTO~HHOAt 6naronapSI PC orpaHH4CHHIO llOilYilpOOO.QHHKOBhliiAl 

.Ll HOJJOM, npHCOC.QHHCHHbJM K H8!IpS1 >K CHHIO + 75 0 , HanpS!>KOHHC 118 CMKOCT H C
2 

C0Xp8HSICTCSI HeH3MCHHbJM .LlO npHXOLla CllC.llYIOWero HM11YilbC8. 06paTH8SI CBSI3b, no-

Ll888CM811 4epe3 K8TO.llHhlA 110BTOPHTCI1b HS naMne n24a H llHO.Q D2E , o6ecne'!H-

BaeT !IOCTORHHYJO BCI1H4HHy npHp8UlC HHSI H8llp51>K9HHSI H8 C:v!KOCTH C
2 

OT KS>I<JlOl"O 

38pSIJJHO!"O HMI1YilbCa; 9TO npHp8ll.I CHH9 HMCC T BC.nJ.t'lHHY OKOilO 1 e. K peMnHeebrli 

cTa6HnHTpOH D810 coa.aaeT HY>KHbiA noTeHJtHan a uenH o6paTHoA ceRO H . Via no-

n 0 >KHTCilbHO!"O HMllYilbCS H848118 IIHKI18 llpH !IOMOJUH 118M !I 11
246 

H n
25 

cPOpMKpy-

9TCSI pa3pSI.LlHbJA H:~>~nynbC, KOTOpbiA 4epe3 npaoyiO 110110BHHY .Q HOLla n
23 

pa3pS!>Ka-

eT CMKOCTb C
2

• LellH'I HHa pa3pS1!1HOrO HM llYilbC8 cPHKCHpyeTCSI nonynpOBO!lHHKOBhlM 

r 

c 

H 

~ 

r 

f. 

c 

<{ 

H 

)i 

r-

n 
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llMO!l.0:\1, CTOfiiL{I!M B BHOllHOI! uena 118Milbl n25• CxCM8 Cp8BHCHI-Ifl, H8 KOTopyJO 

no.aaJOTcfl Bb!XOllHbie HanpS!>K9HI!SI c rcHepaTopa nHHei!Ho-nanaJOutero Hanpst>KeHHSI H 

CO CX9Mbl n OilY'i9HHSI CTyneH'I8TOrO H81lpSOK9HH~, BbinO/lH9H8 H8 118Mil8X n
4 

I! n
5

. 

0Ha npe.acTSBJIS!eT C060it cxe:vsy C llBY'IIISI yCTOt.I'IHBblMH COCTOSIHIIfiMH, [lng ycKopeHHSI 

nepexoaa H3 OllHOrO COCTOfiHHfl B apyroe SHOll KS>K .aOI! 118Milbl coe.nHHCH C 3Kp8H 

HOit ceTKoll cocenHeA , a TaK >Ke aaeneHa ueno<~Ka, coert HHstiOU.!Bfl aHOLIHYJO uenb naM· 

llbl n
5 

C ynpaBilfiiOW911 ceTKO A ll8Milbl n
4

• nocne H8'181l8 UUK/18 !18Mna n
4 

OTKObi -

TS, 8 ll8Mn8 Jt5 38KpbiT8; npH Jl0CTI!>K9HIII! p8B9HCTB8 nOCTy:t810WHX HanpSl>K9HI-IA 

ll8Milbl M9HfiiOTCfl pOilfiMH, 0Tp11U8T9!lbHblll HMilYilbC C 8HOll8 n
5 

LIH<j>ctJpeHUHPYCTCfl 

I! noaaeTcfl H8 BCOOMOraT9JlbHYIO CXeMy nponyCK8HHfl, COOpaHHYIO H8 118Mne n
6

; HB 

apyroA nxoa cxeMbi nponycKaHIHI noaaJOTCfl nono>KHT91lbHbre HMny.nbCbi KaHanoe. 

cc!JopMHpoaaHHbie 6noKHHr-reHepaTopoM Ha naMne n
1

• Ha BbiXone cxeMbl 'l'"~onycKa

HHII Bblpa6aTbiB89TCSI OTpHU8T91lbHbiA HMTIYilbC H8'181l8 C'IHTbiB8HI!fl, 8BC!l.9HHe CX9Mbl 

nporryCK8HIIfl 3H8'11!T91lbHO noBbiLU80T H8.1l9 >KHOCTb paOOTbl acel! CX9Mbl Bbr6opa Ka -

a ana. 

V1M nyllbC H8'18.1l8 C'IHThJB8HIHI onpOK H!l bJB80T TpHrrep • T p 2 ~, COOp8HHbJI! H8 

ll8Mne n22 ; npH 3TOM 38TI9pTO~ CTSHOBHTCfl npaBafl n0110BHH8 ll8Milhl , nonO>KHT91lb

Hblll HMilYilbC, CHHM89MbiA C 8H0llHOA uenH npaaol\ TIOilOBHHbl 118Milbl 3TOrO TpHrrepa
1 

llOC119 llllcrc:jlep9HUHpOB8HHfl 38nyCK89T LpO pMHpYIOWHA 6JIOKHHr-reHepaTop, co6paHHbiA 

H8 118Mne n
8

, KOTOpblA Bblp8 68Tb!B89T OTpHU8T91lbHbii! HMilY11bC c6poca . V1Mny1lbC 

c6poca noaaeTcfl Ha ace TpHrrepbi c.nB11ra10wero per11 cTpa , npHBOllfl H X e nepBOHa-

'181lbHOe cocTOfiHHe . HanpSI>KeHKe c npaeoro aHo.aa TpHrrepa •Tp 2~ noaaeTcfl 

H8 llll0llHO-Tp8HCcPOPM8TOpHyiO CX9My nponyCK8HHfl, B COCT8B K O TOpoA BXOllHT TSK

>Ke K8T01lHhlA llOBTOpHT91lb H8 118Mne n26 . noKa 3SnepT8 npaBafl ll0110BHH8 Tpllr-

repa 'Tp 2' OTpHUBT91lbHhl9 HMTIYilbChl pa3pSillOB 3anyCKaiOT 6nOKI!Hr- reRepaTOp H8 

118Mne n 10, KOTOpblll ¢opM11pyeT OTpH118T91lbHbl9 HMilY1lbCbl CllBHra , ll0ll8B89Mbl9 

Ha CllBHrSIOU(HI! perHCTp . 

3H8'18ll[HMH fi'19AK8MH C.QBHr810W9rO perHCTpa C!!Y>KST TpHrrepbl, C06paHHbl9 

H8 118MTI8X n
14 

-:- n
2 1

, 8 BCilOMOr8T91lbHbiM H - TpHrrepbl 0 COOp8HHbl9 H8 118MilliX 

n 
13 

H n
22

• L!O'I011H HT91lbHbiMH :3119M9HT8MII B CX9M8X TpHrrepOB SIBJISliOTCSI nonynpo

BO.QHHK 0Bbl9 ll HO.Q bl, BKili0'19HH bl9 B HX C9TO'IH bl e Ue'l H , 8 TBK >1<9 uenO'IK H , COCTOfl 'UH~ 

H3 C01lpOTIIB119HHA R = 68 KOM H 160 KOM H 9MKOCT H C = 36 ncj:>. npK nOCTyn-

neHHH BMnynbc a cnBHra 3TI! aneMeHTbi o6ecne'IHB810T nepex on Ka>Knoro TpKrrepa 

B ll0110>K9HH&, B KOTOpOM D8H 99 H8XOJ.lH11CSl np9llblllY111 1d\ Tpi-!rrPp . T aK, lfMIIYJibC 



C.OBRr8 npol!.oeT TOnbKO 'lepe3 .ORO.O , C09.0HH8HHblll C uenO'IKOl!, KOTOp8SI BKnl0'18H8 

a SHO.O HY !O uenb npo e o.oRweA naMnbi n p e.obt.Oywero TpHrrepa . B na r o.oaps RHTer pR-

py10weMy .oeAcTBR!O ueno'IKR RC n oTeHuHan Ha xaTo.oe .o n o.oa He ycneeT u3-

MOHRTbC SI 38 BpeM SI HSnH'IRR RMnynbC8 C.UBHra, ecn R npe,Obi .OYW HII TpHrrep TSK>Ke 

nepexo.oRT a Hoaoe nono>KeHHe. 

M 8CWT80 Bbi0Hp89TCSI npRC 09.U RH9 HR8M npH OOMOWH nep e xnlO'IST enR • nepN 

aanepToro onoxnHr-reH epaTopa Ha naMne n11 6 x a Ro.aHoA uenu npaaoA nonoenRw 

naMnbt o.oHoro H3 3 HS'18WHX Tpnrrepoa· c.oanra10 wero perRCTpa /npH MacwTa6e, 

p 8BHOM 8.0 RHHU9 > npHC0 9.0HH9HR9 H8 npOH3BO.O HTCR f . 3TOT o n OK HHr-reHepaTOp 3anyc 

X89TCSI npH n oc Tynn e HHH cny >KeOHOII 8.0HHRUbl H8 COOTB9TCTBY!O'JlKII TpHrrep. npo-

' .0 HcPcP9P9HUHpOB8ttHblll RMnynbC C OnOKHHr-re HepSTOpa B CBO !O 0'1Bp9.0b 3Sn ycKaeT 

OnOXRHr-re HepaTop Ha naMne nlla ' K OTOpbJA cpopM HpyeT HMnynbC c6poca . BTOOR'I

HOro 3anyCK8 onOKRHr-re a epaTOp8 H8 naMne nll o npH nOCTynneHHH 0'19p9.0HOII 

O.O HHRUbl H8 COOTBOTCTBY!OWHA TpHrrep He npO RCXO.OHT onaro.oapR 3 H8'1HT8nbHOMY 

M9pTBOMY BpeMeHH onOKHHr - reRepaTopa . 

0TpKuaTenbHWe KMnyn bcw c aHo.oa naMnw n
5 

cxeMw cpaeHeH HR npoxo.oRT 

TSX>Ke qepe3 KSTO.OHbl l nOBTOpHT Onb H8 naMne n9(5 H 38pR>KalOT 9M KOCTb C =20Mx4:J, 

CTOIH!lY!O B ceTO'IHOA uenH Tpurrepa illMK.O Ta , co6paHHoro Ha naMne n 3. Bnaro.oa-

psr non O>KRTenbHOMy H80 pR >K8HH !O Ha 9MKOCTR n eBSR nOnOBHH8 naMnbl n3 OTKpbiT8 1 

npaeasr - aanepTa. nocne OK OH'ISHR H 3anucu cnexTpa nocTynneHRe uMnynbcoa co 

CX8Mhl Cp8BH9HHR npexpawaeTCSI, OMKOCTb C =20 MKcP OOCT e neHH O p83pR>K8 9TCSI H 

TpKrrep WMu.oTa onpoxR.ObtaaeTCR. nono >KRTenbHbtA KMnynbc c Tpurrepa aanycxa-

eT 01IOKRHr-reH8p8TOp HS naMne n
8

, K OTOpbl l! cj:JOpM Kpye T HMnynbC c6poca. nocne 

&Taro ece Tpurrepw perKcTpa n e p exo.oRT B nepaoHS'ISnbHoe cocTORHKe. P ene P
9

, 

CTOSIW88 B 8HO.OHOI!: U9DH neaol!: nonOBHH bl nSMfibl n
3

, BbJKnl0'188T 31!9KTpO.OBRra

T8nb, npRBO.OSIW HII B .OBH>K9HH9 .ouarpaMHY !O n eHTy CSMOfiHCUa . noTOHUHOM9TpOM 

n
3

, CTOSILUHM B C9TO'IH0ll U9DH TpKrrepa illMH.OT8, peryn KpyeTC R Bp8MR 38DRCH ca

MOnRCUQM RKcPOpM SUKH, fiOCTYfi8lOW9A C KaHana, K OTOpbtll BbiOHpaeTCR nocne.OHRM ; 

81'0 Bp9MR MO>KeT ObiTb c.oenaHO TSKKM >l<e , KSK H .011SI OCTanbHbl X K8H81!0B. 

llnR npOB9pKB H RSCTpOIIKH npK OOp8 npe.oyCMOTp9Hbl KHODKH yCTSHOBKH 3 H8'18-

LU RX TpKrrepoe c.oBHra !Owero perHCTpa HS Hynb /e nepeOHS'ISnbHOe nono>Ken Ke/ H 

H8 9.0IIHRUY . 
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Ll!TSI npeo5p83088HI1SI 'ii1Cil8 B H80pSDKeHHe [I SHOLlHbiX U f> IISIX 3H8'11llllHX TpHr-

repoa cn8HraiOwero perHcTpa ycTaHoaneHbi n omtpHaoaaHH bie pene TH na Pn - 4 / P .:. 
0 . 

~ Pl. CxeMa npeo5paaoaaHHSI 'IHCna 8 HanpSJ >KeHHe lOM eweHa a n eaoM oepxH e:..t 

yrny pHC, 4. PaOOT8 CX9Mbl OCHOB/lfl8 H8 npHHUHne DOllY'IeHHS! K81lHOp008HHbiX TOKOB 

H HX C.rtO>l<eH H SI H8 001Jl9M COnpOTHBil9HHH , 8GJIH'I HH8 K81lH OpOB8HHblX TOKOO o npe.::ten SJ-

9 TCSI conpOTH8neHHS!MH R .!. R 
0 . .J lftM eeTCSI llB9 rpyODbl T8KHX conpOT H B!TCHHfi COOT-

aeTcTaeHHO ll!TR 'leTblpex MnaAWHX " 'l9Tblpex C TapwHx paapR."lO B '-(HCna/. BenH'IHHbi 

conpOTHB1l 9 HHA Y .a oaneTBOpSIIOT C.'l e.oy 10Ul9MY COOTHOU..eHuiO: R o _!lL= _E_,,. _R_J 
0 2 4 8 

4 epe3 Ka>K aoe H3 9TH X COOpOTH8!T9HHA Te'leT OOCTOSIHHblA TOK He38B HCHMO 01" nOm>-

>K 9HHSI K O HT8KT08 pen e ; T O!TbKO 8 Oll HOM C1lY'189 TOK DpOXOll iiT a anee '1epe3 COOpo-

Tf181l9HI1e, H80pR>KeHH9 C K OTOpOrO DOll8eTCSI H8 C 8 MODH C9U, 8 fl A pyrOM C1lY'I8e- 'l epe3 

5annacTHoe conpoTnaneH n e To A >Ke 8 9 J!lf'IRHbt . HanpR>t<eHn e Ha caMonKc e u C HifMaeTCSI 

C Con pOTH81l9H IIA H , CyMM Hp088 HHe TOK O B '19Tbtpex Mnaa w Hx pa3pR -

.aoa npo11cxo.a nT Ha conpOTRaneHH M R, t 8 '19Tbtpex CT8p W HX- H 8 COOpOTH B.'!9HHII -

• BenH'IIIH a conpoTII81leHRR ~t Ru aon>t<Ha 6biTb MHoro 

M9Hbwe CllMOro Manoro conpoTR8!T9HIISI M3 rpynnbt R0 .:. RJ ; OTHOUJ9HIIe co-

nu 
npoT n aneH HA -~ aon >K no 6btTb paBHO 15 , K or .a a ace Tpnrrepbt per HCTpa Haxo-

Ru 
llSITCSI B 001l0>1<9HH H *ellHHHU8 •, H8 C8MOOHC9U 0 0ll 89TCS! H8DpS1>1<9 "• R e ~KO!T O 10 MD, 

1!906XOllHM09 Ll.!TSI ero OTK!TOH9HHSI H8 BCIO W K81l y . T a'IHYIO perynRpOBKY 9TOrO H8npR

>K91!HSI /noacTpoAK y M8CWTa5a/ MO>KHO DpO H3BOLl iiT b n pll nOMOW R DOT9HUif OM9Tpa 

n 4. Bee conpOTR 81l9H H SI H3r OT 081leHbl H3 MaHraHH HOBOA np080!TOK H c TO'I HOCTb iO 

0 ,05 -:- 0, 1%. 

3 a K n 10 q e " H e 

n p n 5op BM e cTe C C8MODHCU9M OOTpe6nReT H3 C9TH 280 88 , 0 5JUHA BHll ero 

OOK 838 H H8 pHC , 5 . Ha p H C, 6 npe llC T881l9H8 CHRT8SI npHOOpOM r HCTOrpaMM8 SRep-

60 
reTHq ecK oro cnexTpa Co , KOTopbtA a a perHcTpHpOB8H 6 4-KaHa!TbH biM a MnnHTYLlHhtM 

8H8.rtlf38TOpOM C 3 8 DOM RH810WH M yCTpOACTBOM H8 DOT9H U H 81lOCK OD9; p RllOM npeacTaa· 

!T9H8 ¢oTo rpa¢H R 9TOrO >1<9 CD9K Tp8 C 9Kp8H8 91l9K TpOH H0- 11Y'I 9 BOA Tpy 6 KH B Ll.BOHq

HOA CHCTeMe C'IRC1l9H H SI, 

AaTOpbt 6na roaa p AT T , T , c;S) aa e eaa JI. A, H UbtM5ynoaa Vf,B , aa n aro ToaneHHe 

npM5o p a , 

Py KODK Cb DOCT YD H!T8 B H 3ll8Te!TbCKHA OTa en 
15 M a A 1 96 1 r , 
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