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1. npH'IHHbl npona.USHH!I aa.p<>pM8UHH 1 BOCnpOH3BO.UHMOH 

C MBT'HBTHOA neHTbl 

O.uaoA a3 aenpH!ITHbJX oco6euaocTeA perncTpaTopoa ua MaraaTaoi! n e HTe aan!leTC!I 

H8nH'IHe KOHe'IUOH aepO!ITHOCTH nOTepb H HCKSlKeHHH 38nOMHH8BMOA HH<!>OpM8 UHH. 3TO CBH-

38HO npelK.<le BCBrO C H8nH'IHBM nap83HTHOH 8MnnHTy!IHOJ! MO.U yn!IUHH BOCnpOH3 BO.UHMblX 

C MarHHTHOA neHTbl CHraanOB 1 BpBMBHHbiX paccornaCOB8HHA CHrHanOB O.UHOil C1'pOKH npB 

MHOT'OltOpO.>Keq:uoi:\ 38DBCH, 8 T8K>Ke C TeM, 'ITO CKOpOCTH JlBHJKeHHR lleHTbl llpH 38DHCH 

H BOCnpOH3Be.UeHHH He HBnH~TCH CTpOrO nOCTOHHH bl MH. 

1-1. AMnnaTy.uaa a Mo.uyn!IUHH aocnpOB3BO!IHMbJX c MaraaTnoii neHTbJ HMnynbcoa Bbl-

3biaaeTCH pa.uoM <!>aKTopoa. K HHM MOlKHO OTHecTu: aepaaaoMepHOCTb MarHHTHblX caoAcTa 

H TOillUHHbl 8KTHBHOT'O C llOSI HOCUTe11R1 H811HtJHe nepeMeHHOT'O B03JlJWHOT'O 3 830pa MCMllY 

lleHTOA H T'OilOBKOMH, nepeKOCbl M8T'HHTHOA neHTbl H ee nepeMeWeHHe B nllOCK OCTH, 118p811-

nellbHOA pa60'IBH nOBBpXHOCTH 6nOK8 M8rHBTHblX ronOBOK 1 HepaBIIOMepHOCTb .UBH)[{BHHH 

M araaTaoA neHTbJ H pS!.U .upyrax. B 1J860Tax
11

-
4

• 
161 

paCCMOTpe Ha 38BHCIIMOCTb aMnnaTy

llbi c qRTbiB S eMhlX C neHTbT CHT'H8110B OT 601lb UIHHCTB8 nepe 'IHCile f-IHblX • B Lillle cpaKTOpOB. 

KpoMe T OrO H3BeCTHbl npH'IHHbl 1 npH BO.US!ll!He K CK8'1KOOfipll3HOMy Hnll MOHOTOHHOMy H3MB-

HeHHIO 8Mli11HTJllbl C1.fBT8HHOT'O CHT'H8118 B Te'IeHBe OJlHOT'O nporOHB n e HThl 1 OT nporOH8 It 

npOI"OHy, 118 DpOTR>KeHBH rapaHTHfiHOT' O Cp0K8 C11y>Kf5LI H8KOfl HTe11SI, 8 T a K>Ke npH MHOT'o-

Kp8THOM HCDOilb30B8HHH OJlHOT'O H TO >Ke HOCHTellSI. 

Ha npOTalKeHHH o.uaoro nporoaa aMnnaTy.ua 3aBHCHT OT H3Meae aaa c pennell CKopo-

CTH !18H>KeHHSI HOCHTe ng H 0T H3Me HeHRSI nnOTHOCTB npHnerSHHSI HOCKTensr It MBrHHTHhiM 

ronoBXSM, 'ITO cestaaHO c H3MeneuaeM HSTSnKeJfHSI neHThl. llnst yMeHb w eHHSI enHHHHH 

3 THX <i>aKTOpOB npHMeHH~ 11860 CHCTeMbl1 Clle.USIIUKe 3B HBTHlKeHHeM neHTbl, llHfiO <!>anbUH , 

o6ecne'IHBSJOII1Be 6onee nnOTuoe npanerauue HOCHTenH K MaruaTHhiM ronOBJ\BM. 

I13Meueaae aMnnHTy.Ubl aocnpOH3BO!IKMoro CHrHana OT nporoaa K nporoay 3aancuT 

OT H3MeHeHHSI 'lllCTOTbl CeTeBOrO DHTSHRSI, OT H3Me HeHBSI 8MDnHTYllbl H JlnHTenbHOCTII 
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RMnynhCa aanaca, a Ta~*e OT aecTa6HnbHOCTR Koa~auaeaTa ycaneHHH ycanaTena aocnpoaa-

aeaeHHSI. 

Ha npOTRlK9HHH cpoK8 cny*6bi npoacXOIIHT H3HOC M8rHHTHbiX ronoao~, 'ITO npHBOIIHT 

K YXYIIllleHHIO 'I8CTOTHOl! X8p8KTepaeTHKH H 'IHCTOTbl DOBepXHOCTH 6nOK8 M8rHHTHbiX rono

/5/ 
BOK 

MaoroKpaTaee Henon&aoBaaae MaraaTaoli neHTbi npaBOIIHT K yMeHbliiBHHIO 8MnnaTyllbl 

161 
BOCnpOB3BOUKMOrO Ceraana BCn~UCTBKe K3ROC3 8KTKBHQrO CnOSI H BBnbUeBBHHSI HOCHTenSI 

Bee nepeqaeneaahle B billle <!>8KTOpbi MoryT yMeHbliiHTb 8MnnHTYIIY aocnpoH3BOIIHMoro 

e M8raaTaoA neaTbl caraan8 110 sena'IHHbi HH*e ypoaaa Cp868TbiB8HHH cxeMbi aociTpoaaae

lleHHH, 'ITO npaaOIIHT.t K npon8118HHIO aa<!>opM8UHH, Bae11eaae nopor8 cp868TbiB8HHH a exeMbi 

Tp8~T8 BOCDpOH3BBIIeHHH o6yenoaneHO H8nH'IHBM lilY MOB neHTb/
7
-ll/, 8 T8K*9 H8nH'IReM 

R8BOIIOK H DOM9X, nopor <!>OpMHpOB"8HHSI BOeDpOH3BOIIHMOrO earH8n8 IIOn*eH Bbi6Hp8TbCH e 

Y'IeTOM BenH'IHHbl 3TH X ,.lilY MOB H DOMe X, 8 T8~*9 e y'IeTOM H8nH'IRH D8p83HTHOA 8MDnHTYII

HOA MOIIynRUHH, 

01!R8KO OCHOBHbiMH H3 BCeX OTMe'IeHHbiX BblliiB <!>8KTOpoa, Bbl3biB8IOWHX 8MDnHTYIIHYIO 

MOIIynsiUHIO H DpHBOIIHWHX ~ DOTepHM HH<!>OpM8UHH 1 cnellyeT C'IHT8Tb H8nH'IH9 RBM8rHHTHbiX 

/10-121 
BKniO'IeRHli B 8~TBBBOM enoe HOCHTeng H lle<i>eKTOB ero DOBepXHOCTH 1 T8K K8K 

BnHHHHe 11pyrox <i>aKTOpOB MO*HO yMeHbWHTb nyTeM TW8Te nbHOli perynapOBKH neHTODpOT~

HOrO MBX8HH3M8 H H8CTpOli~ aneJ(TpOHHOrO Tp8KT8 '38DHeb - BOenpOH3B911eHHe', 

2, npH'IHHbl HeK8*eHHH HHcj)OpM8UHH H3-38 BpBMBHHbiX p8CCOrn8COB8HHli 

BOCDpOH3BOIIHMbiX HMDynbeOB 

npa MHOrOIIOPO*B'IHOA 38DHCR H8 M8rHHTHyiO neHTy HB6niOII8eTCH BpeMeHHOe p8CCOr

n8COB8HHe BOCDpOH3BOIIHMbiX HMDynhCOB OIIHOli CTpOKH H <!>niOKTy8UHH nepHOII8 cneiiOB8HHSI 

CTpO~ 118*e B TOM cnyqae, ecna BCe HMnynbCb l OIIHOli CTpO~H 38DRebiB8nHCb OIIHOBpBMBHHO, 

8 D9pHOIIbl • 38DHCR CTpO~ llblnR CTpOrO DOCTOHHHbiMR, 

3TH <i>a~Tbl onpe11enHIOT M8~CHM8nhii)'IO llnH IIRHHOro H8KODHTenSI DnOTHOCTb 38DHCR 

H HBnSIIOTCH, H8pSIIIy C OTM9'I9HHbiMH Bblllle <i>a~TOp8MH 1 npH'IHHOli RCK8*eHHH BOCDpOH3BOIIH

MOl! C M8rHRTHOli neBTbl RH<!>OpM8UBH/
15

-
181

, 

BpeMeHaoe paccorn8coaaaae BMnynhcoa OIIHOA cTpOKR RMeeT a caoeM COCT8Be no

CTOHHHbie R nepeM9BHble COCTBBnSIIOIIlRe, nocTOSIBBble COCT8BllHIOWHe apeMeHHOrO paccorna

COB8BBH onpenenHIOTCH RCKpHBlleHBeM nBHHH 3830pOB 6no~OB M8rHHTHbiX ronOBOK (npR ycno

BBH 38DRCH OIIBHM 6nOIOM B BOCDpOR3B911eHRB npyrHM}, p836pOCOM BenH'IHHbl TOK8 38DReH 

OTII&nhHbiX ronoao~/3/, 8 T8I*9 BenapannenbBOCTbiO lUIHRli 3830pOB 6nOKOB ronOBOK 38DH-

CB R BOCDpOR3B911eHR~ 
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nepeMeHHble COCT8BnHIOWH 

LlHH8MB'IeCKHX nepeKOCOB neHTbl 

nepeKOebi M8rHHTHOA new 

M8rHHTHb1X ronOBOK 1 B03HRKBIO'I 

11onycK8 H8 aarOTosneaae a yc· 

BO apeMeHH ycanHH H8TR*eHHH 

lle.popMRpyiOTCH DO p83HOMY, 'IO 

Cne11yeT T8K*e OTMeTHTb 

s enH'IHHbl B0311YliiHOrO 3830p8 I 

/3/ 
IDHHbl 8KTHBHOrO CnOSI t KOTC 

ueqnoM cqeTe K nosmneHRIO JlOJ 

CKopocTb IIBH*eHHH neaT; 

CTpOrO DOCTO!IRHOli, 'ITO npHBO, 

a noTep!IM aa<!>opM8UHH, Ecna, 

'I8CTOT8 DOCTynneHH!I 38DHCbiBI 

yaena'IeHHIO nnOTHOCTH 38DHCK, 

nnOTHOCTHOl! xapaKTepaeTHKH, T 

C'IHTbiB8eMoro cara8n8, Ecna 

Cp868TbiB8HHSI CXBMbl <!>opMHpo: 

CTOpOHbi, HH<!>OpM8UH!I1 BOCDpOl 

HMeiOWHe KOHB'IHOO MBpTBOe B 

H3-38 H3M9HeHH!I CKOpOCTH liB 

K nOTepe aa<!>opM8UHR, K npa'i 

BOCDpOH3B91!eHHB MO*HO OTHeC 

H yanoa neaTonpOTHlKHOro Me> 

nsUOWHX ponHKOB, K8CCeT H T • . 

no ae11ymero s8nH~8, npOCK811: 

KHHeM8TH'IeCKOrO Tp8KT8 H p< 

Cne11yeT oTMeTKTb, 'iTO 

KOCOB neHTbl COOTBeTCTsyeT ~ 

r11e L - 11nHH8 H8Dp8Bn!IIOW 

H8 liiHpHHY Tp8KT8 , 

11a a Toro BbiP8*eHHH en 

well, 8 nonycK H8 era wspan: 



a ycaneHBR ycanaTenR socnpoaa-

HTHblX ronOBOit 0 'ITO npRBOIIHT 

IOCTR 6noxa MarHRTHbiX ron~ 

~RT K yMeHhWeHRIO aMnnRTYIIbl 

lOR R BanbUeBaHRR HOCHTenR/B/ 

BM/InHTYIIY BOCnpOH3BOIIRMOro 

)aTbiBaHHSI CXeMbl BOCiJpOH3Be-

10pOra cpa6aTb!BaHasr B cxeMbi 

/7-9/ 
hi 1 B TSK}I{e H8nB'IR9M 

HrHana IIOmKeH Bbi6HpaTbCSI C 

HanR'IHSI napa3HTHOA aMnnHTYII-

>B 0 Bbl3biBaiOWHX aMnnHTYIIHYIO 

'IHT8Tb Hana1:f.Be ReMBrHRTHbiX 

110-12/ 
IXHOCTH t T8X KBK 

lOA perynapOBKH neHTOnpOT~

- BOCUpOH3BelleHHe'. 

peMeHHbiX paccornaCOBaHRA 

lbCOB 

6n1011aeTcsr speMeaaoe paccor

<Tyanasr nepao11a cne11osaaasr 

I aanHCbiBanRCh OIIHOBpeMeHHO, 

OnHTensr nnOTHOCTh aanRCH 

HOi! HCKa~eHHSI BOCnpoH3BOIIR-

MeeT B CBOeM COCTaBe n~ 

SIIOWHa speMeaaoro paccorna

-<arHHTHbiX ronosox ( npa yen~ 

>OCOM BenH'IHHbl TOKa aanHCH 

oaopos 6noxoB ronosox aana-

nepeMeHHble COCTaBnSIIOIURe Bp-.MeHnOrO paccornaCOBaHRSI onpe11enSIIOTCSI Ha/IR'IHeM 

IIHHaMR'leCKHX nepeKOCOB neHTbi, Ha/IH'IHeM aMn/IHTYIIHOA MOIIYIISIUHH H llpyrHMR <jlaKTOpaMRo 

nepeKOCbl MarHHTHOi! neHTbl B n/IOCKOCTH, napannenbROi! pa6oqei! /IOBepXHOCTH 6noxa 

MarRHTHbiX ro/IOBOK, B03HHKaiOT H3-3a Ra/IH'IHSI 110/IyCKOB Ha WHpHHY MarHHTHOA neRTbl 0 

IIOnycKa Ha H3rOTOB/IeHHe H ycTaHOBKY HanpaBnSIIOIURX p01IHKOB 0 a TaK~e H3MeHSIIOIUerocsr 

so speMeHH ycanasr HaTsr~esasr neHTbi. npa aTOM paaHbie yqacTKH neHTbi no ee wapase 

lle<jlopMHpyiOTCR no pa3HOMY, 'I'rO npRBOIIHT K HCKpHBneHHIO CTpOKHo 

Cne11yeT TaK~e OTMeTHTh, 'ITO MecTonono~esae aanacasHoro carsana aasacHT OT 

BenH'IHHbl B0311YWROrO aaaopa Me~IIY MarRHTHOi! rOIIOBKOA H HOCHTeneM, a TaK~e OT TOII

/3/ 
IUHHbl 8KTHBHOrO CnOR 1 KOTOpbie StBnHIOTCSI nepeMeHHbiMH BenHl.fHH8MH H npHBOASIT a KO-

Re'IHOM C'IeTe It nOSIBIIeHHIO IIOnOnHHTenbHbiX BpeMeHHbiX paccornaCOBaHHA. 

CxopocTh IIBH~eaasr neHTbl npa aanaca H BocnpoaaBelleHHH ae SIBllsreTcsr senH'IHHOA 

CTpOrO nOCTOHHHOi!, 'ITO npHBOIIHT B KOHe'lHOM C'IeTe K orpaHH'leHHIO nnOTHOCTH 3anHCH 

H noTepsrM aa<jlopMauaa. Ecna, aanpaMep, npa aanaca cxopocTh neHTbi yMeHhWHnach, a 

'IaCTOTa nOCTynneHHSI aanHCbiBaeMbiX HMnynhCOB OCTa/IaCb nOCTOSIHROi!, TO 3 TO COOTBeTCTByeT 

yBeiiR'IeHHIO nnOTHOCTH aanHCH. ECIIH HOMHHa /IbRasr n/IOTHOCTh aanHCH 6bi/Ia Bb!6paaa Ha cna11e 

nnOTHOCTHOi! xapaKTepHCTHKH, TO npH BOCnpOH3BelleHHH 3TO llaCT yMeHbWeHHe aMniiHTYIIbl 

C'IHTbiBaeMoro caraana. Ecna npa aToM aMnnaTylla HMnynhca yMeRhWHTCSI HH~e ypoBRSI 

cpa6aTbiBaRHSI CXeMbl <jlopMHpOBaRHSI, TO 3TO npHBelleT It noTepe HH<jlOpMaUHHo C 11pyroi! 

CTOpORbi, HR<jlOpMaUHS10 BOCnpOH3BOIIHMaSI C neHTbl 0 no11aeTCSI Ha KaKHe-TO yCTpOi!CTBa, 

HMeiODlHe KOHe'IROO MepTBOe BpeMSI , H yMeRhWeRHe nepHOIIa nOCTynneHHSI HMnynhCOB 

H3-3a H3MeHeHHSI CKOpOCTH IIBH~eHHSI neHTbl 110 BenH'IHHbi, MeHbwei! 

K nOTepe HH<jlOpMaUHH. K npH'IHHaM H3MeHeHHSI CKOpOCTH IIBH~eHHSI neRTbl npH aanHCH H 

BOCnpOH3BelleRHH MO~HO OTHeCTR npe~11e BCero lle<jleKTbl H:'.rOTOBIIeHHSI OTIIenbHbiX lleTanei! 

H y3nOB neHTOnpOTSI~ROrO MeXaHH3Ma, TaKHe KaK 3KCUeHTpHCHTeT Bellywero BanHKa, HanpaB

IISIIODlHX ponHKOB 0 K8CCeT H T.ll. , WYMbl nOIIWHnHHKOB, npOCK8nb3b1BlHHe neHTbl OTHOCHTenb

HO BellymerO BanHKa, npOCK8nb3biB8HHe naCCHKOB R <jlpHKUHOHOB OTHOCHTe nhHO lleTanei! 

KHHeMaTH'IeCKOrO TpaKTa H PSIII llpyrax. 

Cne11yeT OTMeTHTh, 'ITO cyweCTByeT MHeHH e 0 TOM, 'ITO BenH'IHHa IIHH8MR'leCKHX nepe

KOCOB neHTbl COOTBeTCTByeT <jlopMyne / 13/ 

2!'. =-h_s_ 
L 

- llnHH8 HanpaBnSIIOWero Tp8KTa 0 h - BbiCOTa HanpaBIISIIOWero TpaKTa, S -IIOnyCK 

Ha wapaay TpaxTa. 

Ha aToro Bbrpa~eHasr cne11yeT, 'ITO A1111HY TpaxTa sy~Ho 6paTh no B03MO~OCTH 6onh

weA, a IIOnycK Ha ero WHpRHy - no B03MO~HOCTH MeHbWRM. 011HaKO 3TH Mepbl MOryT 
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rrpaaeCTB x TOMYo ~To a3-3a sana~•• nonycxa sa mapauy neHT~, T.e. H3-3a aepaaaoMep

aoA ee lliHpHHbl 6yJlyT B03HKXaTb CHn~ TOpMOlKeHHB neaT~ nepeMeHJIOA BenH~HHhi 1 . ~TO Mo

lKeT RPKBeCTR X 3Ha~KTellbH~M OTKnOHeHHIIM CXOpOCTR naalKeHKII neaT~ OT ee Cpennero 3Ra

~eHHB1CROC06CTBOBaTb B03HHKHOB9HB~ JlOROnHHTellbH~X nepeXOCOB neaT~ OTHOCHTenbBO 

1UIHHH 3830p0B 6nOK8 ronOBOX 1 nosmneBH~ OCT8TO~HOA necjlopM8UHH Ha KpaSIX neHTbl 1 a TaK

lKe X o6pa30BaHJI~ 3Ha~aTellbBorO XOnR~eCTBa RblnH B CTpylKXR H3-3a TpeHH!I KpaeB ROCH

Ten!l o aanpaanmomaA TpaxT. 

3, OnpeneneRHe aepO!ITBOCTH nOTepb KMHyllbCOB 1 BOCnpOH3B0JlHM~X 

C MarHRTBOA neRTbl 

Bb!me 6~nB OTMe~eH~ <!>axTOpbi: Bbi3biBa~mae nOTepR aa<!>opMauaa. <l>axTopoa 9TKX 

MHOr01 B 60llbWBHCTBe CJliY~aeB OHB B3aHMOBe3aBHCHMbl (XOTB BeXOTOpbie H3 HHX HM910T 

B38HMHy~ CBK3b) H HOCHT CTaTHCTH~eCKHA xapaxTep, 

B CB!I3K c 9THM MOlK&T B03HBKHYTb HeCKOllbKO 3a)la~. nocTaHOBKY 3THX aana~ MOlKHO 

C<i>OPMYnKPOBaTb cneny~IUBM o6pa30M; 

nepB8!1 aana~a. OnpenenBTb aepO!ITHOCTB nOTepb BH<!>opMaUBB B3-3a BnHIIHB!I KalKnoro 

<t>axTopa·. 3Ta 3ana~a nocTaTo~ao TpyJtoeMxa, ao a TO lKe apeMH npencTaan!leT 60JlbmoA 

HHTepeC npB pa3pa60TXe perBCTpBpy~IUBX yCTpOACTB Ha MarRHTHOA neHTe H pa3pa60TKe 

MarHHTH~X neHT 1 TaX KaX 3HaH BnHHHB9 KalK)lOrO OTJl9DbHOrO <!>aKTOpa, MOlKHO na60 ycTpa

HHTb1 ne6o a<!><i>eKTBBHO YM9HblliHTb 9TH <i>aKTOpbi. 

BTopaa aana~a. CpaBHRTellbHO 6biCTpo onpenenBTb aepoHTHOCTb nOTepb aa<!>opMauaa 

H3-3a B03JleliCTBHl! BCeX <!>aXTOpOB KOHKpeTHOrO HaKOllHTenl! C KOHKpeTHblM HOCHTeneM. 

Ecna aepoaTBOCTb nOTepb aa<!>opMaUHH aenonyCTHMO aenaxa, TO onpenenRTb rpynny <!>axTo

poa, na~IURX OCBOBHOA BKnan B aenR~HHY 9TOll aepOl!THOCTK, 

TpeTb!l 3ana,a. OnpenenHTb OCHOBHbie napaMeTpbi (xapaxTepHCTHKB) aaxonaTens x ax 

<i>YHKUHH aepoHTHOCTR nOTepb. HanpHMep, naTb aaaHCRMOCTb H3MeHeHHH aepOHHOCTH nOTepb 

HH<j>OpMaUHH C H3M9H9HR9M nnOTHOCTK 3aiTKCK )lnH 3a)laHHbiX CKOpOCTell 3aUKCB H BOCUpOH3-

89)l9HHl!, 

BTopas H TpeTbH 3ana~a npencTaanR~T HHTepec nns nau, aaaaMa~lliHXCH ae Tonbxo 

paapa60TKOll1 HO K 9KCnnyaTaUHell HaKOUHTenell, 

npH p9lli9HHH 9 THX 38)la'l CneuyeT HCU01lb30BaTb T8KH 9 M9TO)lbl 1 KOTOpbie MOlKHO 

llpBM9HSITb K H8KOURT9RSIM, H8XO.llSIWBMC9 KBK D XOpOllieM, T8K H B nnoXOM COCTOSIHHH, 

C TeM' lJT06bi 9TBMH M9TO.ll8MK MO:>KHO 6binO ll01lb30B8TbCSI K8K l(nSI CHSITHSI X8p8KT9pHCTHK, 

T BK H anSI HBCTpOAKH H8KOllHT9nH. 

6 

TeopeTa'tecxae oueHKH aepo 

HMnyllbcoa nenanacb a pRJle pa6o 

nonolKeaall: 1. Bee <PaxTOpbi, a~ 

2. CyMMapa~e ana!IHR!I OTnellbHb: 

pacnpeneneaa 11. 

3TH nonOlK9HHII MOryT 6biT> 

xopowo OTperynapoaaaa~x a aac· 

xorna &3-38 pa3HbiX npa'IBH np• 

<!>aKTOpOB CT8HOBHTCH Hecnpaaeun 

HanpaMep, ecna aanacbiBaT: 

meHBH B HCXOAHOe COCTORHBe*, ~ 

nonapHOCTH. B peayllbTBTe aenHH 

aenpaaanbaoro Bbi6opa pa6o~ell c 

TellbHbiA caraanbi aa ablxone yea 

H nnaTenbHOCTH, Tax xax nonolKI 

nooqepenao, TO aTo nacT naa pa 

HO C OJlRHaKOBblMH nnOIU8Jl!IMH, ( 

UOil'IHHRTbCH HOpM81lbHOMY 38K0Hy 

oTnenbHOCTH pacnpeneneabl no aop 

HepaapellleHHblX pe30H8HCOB 1 KOTOp 

npaKTH'IeCKH cymeCTayeT p 

3aKOHbl pacnpeueneHHSI H KOTOpbl 

HaM ynaaanocb aa6n~uaTb pacnr 

BHTHOA neHTbi1 npa aenocTaTO'IH< 

B 9TOM cnyqae MOlKeT UpHHHM8T: 

6n~nanncb a a TOM cnyqae, xor. 

Ha-3a aepaaaoMepHOCTH lliHpHHbl 

~TO UpHBOnHT K HCK8lK9HH~ pacn 

nnSI pellleHHSI BTOpoA 38Jl8~ 

M8pHbie B03)lel!CTBHSI OT)l9llbRbiX 

K8KHMH-TO npOH3BonbHbiMH <i>YHKI 

OTil9llbRblX <i>YHKUHll H93H8~HTenb 

Hcxoug H3 9THX npeunono* 

HOA neHTe MO>KHO OllHC8Tb TaK: 

TynaaH MonynSIUH!I aocnpouaaonu 

HMUynbCOB K8lK)lOll JlOpOlKKH p8Cl 



:Thl 1 T.e. 83-38 Repa.BHOMep

peMeHHOll B9DH'IHilbl, . 'ITO M<>

!HH neaThl OT ee cpeanero 3Ha

ocoa D9HTbl OTBOCHT9DbBO 

!BURR Ha Kp8SIX neBThi, 8 T8K-

• H3-3a TP9HHB xpaea aoca-

OH3BOJUMhlX 

lOpM8UH8. ¢>8XTOpOB 9T8X 

H91tOTOpble 83 HHX 8M910T 

lUHB 83-38 BDHHHBB xa~aoro 

·g upeacTaanBeT 601Ibwoll 

·aoll neaTe B pa3pa6oTxe 

l8XTOpa, MO~HO na6o yCTpa-

'HOCTb DOTepb BH<j>OpM8UBB 

OHXpeTHbiM HOCBTeneM. 

onpeaenaTb rpynny <j>aKTo-

·e p BCTHXH) H8XOUBTeog X8K 

reHeHHH B e pORHOCTH llOTepb 

poc T e i! 3anaca H aocnpoa3-

3BHHMB101URXCH He TOnbKO 

r O.Qhl 1 KOTOp bie MO>KHO 

I B nnOXOM COCTOHHBH
1 

fl H C HHTHH XBp8KTe pHCTHK
1 

TeopeTH'tecxae oueaxa aepORTBOCTB noTepb aocnpoR3BOilBMbrx c MarHHTHOll neHTbl 

HMllyDbCOB aenao8Cb B psute pa60T/lS-l
7
/. npR 9TOM 8BTOpb1 HCXOilHDH 83 CDenyiOWBX 

nono~eaall: 1. Bee <j>axTOpbr, Bhl3btaaiOmae nOTepa aa<j>opMauaa, B3aBMOHe3aBHCBMbt. 

2. CyMMBpHble BDBBHBB OTneDbHhlX rpynn <j>aKTOpoa noa'IBReHbt aopMaDbHOMY 3axoay 

pacnpeneneaa B. 

3TH llODO~eHH>I MOryT 6btTb npHH>ITbl C HeKOTOpblMH llOnyWeHH>IMH llDR npeUH3HOHHblX 

XOpOWO OTperynapOBBHHbiX H HBCTpOeHHblX H8XOllHT90ell. 0aHBXO MO~HO OTMeTHTb CDY'<BH, 

xorna a3-3a pa3HhlX npa'IHB npennonolKellae o aopMaDbHOCTH pacnpeaeneHH>I OTneDbllbrx 

<j>aKTOpOB CT8HOBRTCB HeCnpaaeaDHBbiM. 

HanpaMep, ecna 3anaCbiB8Tb aa MarHHTHyiO neHTY HMnyDbCbt MeToaoM '6e3 aoaapa

meaa>l a acxonaoe cocTO>IHHe', To npa aocnpoa3aeaeBHH Mbi nony'IHM HMnynbcbt pa3aol! 

nongpaOCTR. B pe3yObTaTe aenaael!aocTR xapaxTepaCTHKH ycanaTeng aocnpoa3aeaeHH>I ana 

H9llp8BHDbHOrO Bbt60p8 pa60'I9ll TO'IKH R 83-38 npyrHX llpH'IHH 0 llODO~HTeDbHbll! H OTpHU8-

T90bHbiJ! CRrH8Dbl Ha BblXOil9 YCHDHTeng BOCllpOB3B91leHH>I MOryT HMeTb pa3Hbl9 8MllDHTYilbl 

H anaTenbHOCTR. Tax xax nono~aTenbHblil a OTpauaTenbHbil! HMnyObCbi npaxoa>IT CTporo 

nooqepeaao, TO sTo nacT naa pacnpeaeneHH>I aMnnaTyn c pa3Hb!MH cpeaHHMR 3Ha'leHBBMH, 

110 c onaaaxOBhlMH nnowan>IM8. CyMMapaa>l xapTHHa pacnpeneneHH>I aMnnaTyn y~e ae 6yneT 

non'IBHHTbC>I IIOpMaObHOMY 3aKOH}' (na~e eCDH 8MODHTYilbl HMnyDbCOB Ka~nol! H3 nongpHOCTe li B 

OTil9DbHOCTH pacnpeneneHhl DO HOpMaObHOMY 3aKOHY), a 6o0btu9 6yneT llOXOlKa Ha Cny'la ll nayx 

Hepa3petueHHbiX p930HaHCOB, KOTOpbi~ MO~HO Ha6niOnaTb B 3ana'laX sutepHOJ! CD9KTp0CKODHH. 

3aKOHbl pacnpeneneHH>I H KOT0pb19, B XOHe'IHOM C'leTe, MOryT RBD>ITbC>I OOpenenHIOIUHMH. 

HaM ynaaanocb aa6niOnaTh pacnpeneneaae nepaonoa HMnynbcoa, aocnpoa3aonHMbiX c Mar

HRTHoA neHTbi, npa He!lOCTaTO'IHOM ycanaa npRlKRMHoro ponaKa. Pacnpeaeneaae nepaonoa 

a sToM cny'tae MOlKeT npHHHMBTb caMbie npH'lynnaBbie <j>opMbi. AaanorH'IHbie RBneHHB aa-

6niOaanach H B TOM cnyqae, Korna DeHT8 6biDa CHDbHO 38~8Ta B H8Dp~BDRIOIU9M Tp8XT9. 

J13-3a HepaBHOMepHOCTH WHpHHbl OeHTbl OH8 B HeKOTOpb19 MOMeHTbl BpeMeHH TOpM03HTCR, 

'ITO npaaonaT K HCKalKeHBIO pacnpeneneHHR nepuonoa. 

noR peweHHR BTOpoll 38n8'1H B 6onee 06WeM anne 6yneM HCXOnHTb H3 TOrO, 'ITO CyM

MapHble aoaneliCTBHH OTneDbHbiX <j>aKTOpOB, Bbl3biBaiOwHX llOTepH HH<j>OpM8UHH, ODHCbiBaiOTCH 

X8XHMH-TO DpOH3BODbHblMH <j>yHXUHRMH. npennonO~HM TaKlKe, 'ITO B38HMH8R 38BHCHMOCTb 

OTileDbHbiX <j>yHXUHi! He3Ha'IHTeDbHa H eiO MOlKHO npeae6pe'lb. 

11cxonR H3 9THX npennono~eaall, pa60Ty MHoronopo~eqaoro peracTpaTopa aa MarHHT

aoll 09HTe MOlKHO OUHCaTb T8K: non nei!CTBHeM p83DH'IHblX <j>aKTOpOB Ha6niOnaeTCH 8MllDH

TynHaR MOnynBUHR BOCUpOH3BOnHMblX C MarHHTHOH DeHTbl HMoynbCOB, npH'IeM 8 MllDHTynbl 

HMoyDhCOB KB~noi\ llOPO~KH pacnpeneD9Hbl COrnaCHO HeH3BeCTHOii HaM <j>yHKUHH {
1
(/V 
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TalC, 'ITO anSI n -aopolKe'IHOrO HaKOnKTenst Mbl KMeeM D cpyHKUKii (~(A), f 2(A), .. • f, (A) ). 

KaJKaaSI aopolKKa perHcTpaTopa B cxeMe BocnpoK3BeaeHBSI &MeeT cpopMapytOinee ycTpoiicTBO 

c noporoM cpa6aT~BaBaH al(al,a2' a3, •• • an • 3TO 03Ha'laeT1 'ITO BepOSITHOCTb 

aOCTOBepaoro BOCnpOB3BeaeHBSI npa HanK'IBK aMnnaTyaHOii MOaynSIUKB anSI ltalKaOii aopOlKKB 

6 yaeT BbtpalKaTbCSI ltaK 

Jf1 (A) dA 
a (1) 

P,a(A) = ~ , 

_Jf, (A) dA 

rae BHTerpan B 'IHCnBTene B~paJKaeT JtOnaqeCTBO BMJlYnbCOB 0 aMnnKTyaa KOTOpb!X npeBbiCBna 

nopor cpa6aTbtBaHBSI a 1 

HMnynbCOB, 380HC8HHbiX 

cpopMapytoiJlero YCTpOiiCTBa, a B 3HaMeHaTene - 061Jlee ltOnK'le CTBO 

aa MarHBTHyto neaTy no aaHaoll aopolKKe. TaK xax nponaaaHBSI 

HHcpOpMaUBB no OTaenbRbiM aopOlKKaM He BMetoT B3aHMHOit 3aBBCBMOCTK 1 TO anSI n -aop~ 

JKe'IHOrO perHCTpaTOpa BepOSITROCTb aOCTOBepROrO BOCnpOB3SeaeHBSI npR HanK'IKB aMnnaTya

HOit MOaynSIURR 6yaeT BMeTb BRa: 

p a ( A) = p 1 a (A) • p .a (A) •• • p (A) • • a (2) 

noa BnBSIHBeM pa3nB'IHbiX cjlaKTOpOB BMnynbCbl OTaenbHblX aopOlKeK BOCnpOB3BOaSITCSI 

C HeKOTOpb!M epeMeHHbiM pa36pOCOM OTHOCBTenbHO apyr apyra, 3TO npKBOaKT, C OaHOii <;To

pOHbl, K TOMY, 'ITO ecna CTpo6apoBaHBe CXeMbl BOCnpOH3BeQeHKSI npOBOaHTCSI qepe3 BpeMSI 

6 nOCne npaxoaa nepeaaero cppOHTa TaKTOBOrO HMnynbca, TO Hanaqae pa36poca BO Bpe

MeHB npBXOaa nepeaHHX cppOHTOB HMnynbCOB pa3Hb!X aopOll<eK MOlKeT npHBeCTB K TOMy 1 'ITO 

BMnynbC KaltOH-TO aopOlKKH He nparnen 3a BpeMSI () , T.e. npaaeT nocne CTp06HpOBaRBSI, H 3TO 

npaBeaeT K noTepe BMnynbCa. C apyrolt CTOpOHbi, IIIHpHB:a HMUynbca cpopMBpytoiJlero ycTpolt

CTBa H3-3a pa3Rb!X cjlaKTOpOB MeHSieTCSI ( 06bi'IHO 3TO TpKrrep lliMKTTa
1
na6o ycBnKTenb-Orpa

HH'IHTenb ), 'ITO npHBOaHT K TOMy, 'ITO npH 60nb1110it nnOTHOCTH 3anRCH npH HanH'IKH nepe-

KOCa BepXHSISI H HHlKHSISI ron0BKB BOCUpOH3BeaeHHSI npO'ITyT OaHOBpeMeHHO MarHBTHble OTne

qaTKH pa3HbiX CTPOK ( a:anoJKeRae CTPOK). 

nycTb nepeaHHii cppOHT BMUynbCOB KaKOit-TO aOpOlKltH npHXOaHT C pa3Hb1MB BpeMeHHblMB 

3aaeplKKaMB OTHOCHTenbHO nepeaaerO cppOB:Ta TaKTOBOrO BMUynbca. nycTb 3TH BpeMeHHbJe 

3aaeplKKK pacnpeaeneHbi no 3aKoHy f1 (r) • Toraa BepoSITHOCTb aocToBepHoro BOCnpoa3Be-

aeHH51 npR HanH'IHH BpeMeHHOII C!IBKlKKH nepeaHHX <jJpOHTOB HMUynbCOB aaHHOit aopOlKKB K TaK-

TOBOrO KMUYUbCa paBHa: 
0 

- (3) 
P,/') 

.lf
1 
(r) dr 

f f1(r) dr 

B '!HcnaTene - KOnH'IeCTBO BMnynbCOB, Bena'laHa 3aaeplKKB n e peaHBX <jJpoHTOB KOTOpbtX He 

npeBbiCHna BenH'IHHbl 0 OTHOCBTenbHO BpeMeHB npKXOaa TaKTOBOro BMnynbca, 8 3HaMe-

8 

-' 

HaTene - KOnK'leCTBO 3aperHC~ 

nnSI n- aopolKe'IHOrO pe 

aanK'IKB 3aaeplKltB nepeaHBX ci>J 

norH'iHO BbtpalKeHHIO (2): 

Ma-3a HepaBHOMepHOCTK 

a TaltJKe K3-3a nepeKOCOB neH· 

BMJlynbCa xaKOii-TO aopolKKB C 

KBo OTHOCSIIIlei!CSI K npeablaylllE 

apyr Ha apyra. TaKoll cnyqall 

KaltOM-TO npeaenbHOM 3Ha'!eH• 

BpeMeHR paCCTOSIRKe MelKay C' 

>tTHOCTb aOCTOBepHOrO BOCnpo: 

t ~ ~ • t MO>KHO Bblp83HTb 1 

B qacnaTene - ~tonH'!eCTBO c~ 

B 3H8M9H8T9119 - o6mee K01IH
1 

BepoRTHOCTb nOTepb aH4 

Bblpa3HTb qepe3 p n 

=1-[~a<l 

TaxRM o6pa3oM, an>l o 

C MarHKTHOII neHTbl, HaM ReO 

T8K>Ke 3H81{9HBSI a 1 H 

CneayeT TaKJKe oTMeTH1 

Boro peracTpaTopa aa MarHK' 

eli napaMeTpOB C'IKTaHHblX C 

6bi110 nOK838HO Bbllli9t OT1IH'I8 

n 03TOMY anSI onpeaeneHBSI I 

neHTe Heo6xoaHM0 HMeTb CUE 

aopoJKKe. B CBH3H c aTRM M• 

M9TOAOB 8H81IH38 RMOYllbCOB, 



cPYBKitHA (\(A), f2(A), ... ~ (A) ). 

HMeeT cjlopMapyJOmee ycTpoAcTso 

ro 03HaqaeT, qTO BepOHTHOCTb 

MO.ctynH.UHH .ctnH JtalK.ctOl! llOp0lKKH 

(1) 

>B, aMnnHTy.cta KOTOpbiX npeBb!CHna 

3HaMeHaTene - o6mee JtonaqecTso 

.ctopo)f(Jte. TaK xax npona.ctaaas 

38BHCHMOCTB, TO .z:tnH n -.ctopo-

\). (2) 

b!X .ctOpOJKeJt BOCnpOH3BOllHTCH 

Ta. 3To npHBO.ctHT, C OllHOA cTo-

9HHH npOBO.ctHTCH qepe3 Bp9MH 

' To aanaqae paa6poca so spe-

' MOlKeT npHBeCTH K TOMy' qTo 

H.cteT nocne CTpo6apoBaBHH, H 3TO 

-<nynbca cjlopMapyJOmero YCTpoA-

, lilMHTTa,na6o ycanaTenb-orpa

ra aanaca npa uanaqaa nepe

ClHOBpeMeauo Mai'HHTHhle OTne-

!XO.ctHT c pa3HhrMH BpeMeHHhiMH 

nbca. nyCTb 3TH BpeMeHHble 

~Tb llOCTOBepHOI'O BOCnpoH3Be

IYllbCOB .ctaHHOA llOpOlKKH H TaK-

(3) 

pe.ctHHX cPPOHTOB KOTOph!X He 

Tosoro IIMnynbca. B 3HaMe-

BaTene - KOnaqeCTBO 3aperHCTpHpOBaHHbl Ha neHTe HMnynbCOB no .ctaHHOli .ctOpOlKKe. 

D.na n- .ctopoJKequoro peracTpaTopa sepOHTHOCTb .ctOCTOBepuoro cqHThrBaHHH npa 

Hanaqaa 3a.cteplKKH nepe.ctHHX cjlpOHTOB HMnynbCOB OTll9nbHb!X .ctOpOlKeK MOlKHO 3aTIHCaTb aHa

noraqao BbrpaJKeHHJO (2): 

Pa (r )= f\ a<•) Pza(r) •• • F;,a(r) • (4) 

!13-38 HepaBHOMepHOCTH CKOpOCTH .ctBHlK9HHH neBThl, Hanaqag aMnnaTy.ctBOA MO.ctynH.UHH, 

a T8KlK9 H3-3a nepeKOCOB neBTbi MOlK9T OKa3aTbCH, qTo nepe.ctBHi! cjlpOHT BOCnpOB3BO.ctHMOI'O 

HMnynbCa KaKoii-TO .ctOpOlKKH O.ctBOA CTpOKB npam en TOI'.cta, KOI'.cta HMnynbC KaKOi!-TO .ctOpOlK

KH, OTHOCHilleACH K npe.ctblllYI!leA CTpOKe, eme Be KOH'lHnCH, T.e • .ctBe CTpOKH uanOJKHnHCb 

.ctpyr aa .ctpyra. TaxoA cny'lall B BaKonaTenHX ae.ctonycTHM, noaTOMY 6y.cteM rosopHTb o 

KaKOM-TO npe.ctellbHOM 3H8'19HHH BpeMeBH MelK.cty CTpOKaMH tkp • Ecna BbrpaJKeuuoe Bo 

BpeMeBH paCCTOHHHe MelK.ctY CTpOK8MH pacnpe.cteneBO cornaCBO cPYHKitHH f( t) , TO sepo-

RTHOCTb llOCTOB9pHOI'O BOCnpOH3B9ll9HHH CTpOK, cne.ctYIOlllHX .ctpyr 3a .ctpyroM CO BpeMeBeM 

t MOJKJIO Bblp83HTb KBK 

f f(t)dt 
Pa (t > '• 

jr(t) dt 

B qacnaTene - Kona'!eCTBO cTpoK c pacCTOHBHeM MeJK.ctY coce.ctBHMH CTpoKaMH 

B 3HaMeBaTene - o6mee KOnH'l9CTBO 3aperHCTpHpOBaBBb!X CTpOK. 

(5) 

BepoHTHOCTb nOTepb aucjlopMaitHH aa-aa B/UIHHHH scex OTMe'leBHhrx cjlaKTopoB MOlKHO 

Bh!p83HTb qepe3 p n 

(6) 

• 
TaxaM o6paaoM, .ctnH onpe.cteneHHH sepoHTHOCTH noTepb HMnynbCOB, socnpoH3BOllHMbiX 

c M8I'HHTHOA neHTbr, HaM Heo6xo.ctHMO HM9Tb pacnpe.cteneHHH r, (A), r, ( T) • f ( t) a 

T8K>Ke 3H8'l9HHSI a 1 H 

Cne.ctyeT TaKlKe OTM9THTb, 'ITO BCe OCBOBHble XapaKTepHCTHKH MHOI'O.ct0pOlK9'lHOI'O UHcjlpo

BOI'O perHCTpaTopa Ha M8I'HHTHOA neHTe HBnHIOTCH, B KOHeqHOM C'leTe, TOll HnH HHOll cjlyHKUH

eA napaMeTpOB CqaT8HHhlX C neHThl HMnynbCOB. napaMeTpbl OTll9llbHblX HMnynbCOB, K8K 

6hrno noKaaauo Bbrwe, oTna'!aiOTCH .ctpyr OT .ctpyra, o6paays cneKTpallbHbie pacnpe.cteneHHH. 

n 03TOMY nna onpeneneHHH napaMeTpOB MHOI'O.ctOpOlK9'lHOI'O perHCTpaTopa Ha MarHHTHOll 

neaTe Heo6xonHMO l!MeTb cneKTpanbHbie pacnpe.cteneHHH napaMeTpOB HMnynl>COB no KalKnoA 

nopolKKe. B CBB3H c 3Tl!M MOlKHO C'lHTaTb Itenecoo6pa3HbiM acnollb30BaHHe cospeMeHHbiX 

MeTOll,OB 8H8nH38 BMIIYflbCOB1 T.e. HCII01Ih30B8HH9 MHOrOK8H81IbHbiX 8MllnHTy.llHbiX B BpeM9HHbiX 

g 



8H8flH38TOpOB un>I onpeueneHH>I napaMeTpOB H HBCTpoil:KH UH~pOBbiX perHCTpBTOpOB H8 M8r

HHTHOll neHTe. 

MHoroKaHanbHbie aHanH38TOpbi HMnynbcoa smnsnoTCSI cpaBHHTenbHO cno)I{HbiMH H uoporo

CTO>IIUHMH aneKTpOHHbiMH npa6op8MH 0 OAHBKO OHH HMeiOTC>I B n1060ll SIAepHD-~H3H'IeCKOil 

na6op8TOpHH H MOryT HCIIOnb30B8TbC>I U8>I HBCTpOfiKH MHOrOAOpO)I{e'JHbiX perHCTp8TOpOB H8 

MBrHHTHOll nenTe, HCnonb3yeMbiX B 3THX na6op8TOpHSIX• .[lag HBCTpOil:KH H OnpeueneHH>I 

napaMeTpOB H8KOUHTOn>I H8 M8rHHTHOil: nenTe, HCUOnb3YaMOrO B KB'IeCTBe MHOrOMepHOrO 

ananH38Topa, uenecoo6pa3no acnonb30BBTb co6cTaennbi e 6noKH aaanoro-ua~pOBbix npeo6pa-

30B8TeneA H KOHTpOnbHOe 38UOMHH810IUee ycTpoiicTao. Ecna )l{e neo6xouHMO nacTpOBTb naKo

IIHTenb OT Bbl'IHCRHT9RbHOI:i M8lliHHb i 1 TO MO>KHO HCII01Ih30B8Tb TOnbKO 8Hanoro-uH<I>pOBbl9 

npeo6pa30B8T9RR OT IIpOMbiWR9HHbiX MHOrOK8H8RbHbiX 8H8RH38TOpOB HMIIYRbCOB COBM9CTHO 

C onepBTHBHblM 38UOMHH810IUHM YCTpOil:CTBOM M8IllHHbl• 

Ha)l{e Mbi pacCMOTpHM cnoco6 nacTpoilKH MHoronopo>Ke'lnoro UH~poaoro perucTpaTopa 

• na MarnaTnoll nenTe H onnoapeMenno nony'IHM HHTepecyJOmHe nac pacnpeuenenHSI, neo6xo-

AHMbl9 ARH Onpe.neneHHSI B9pOHTHOCTH IIOT9pb. KpoMe TOrO CT8H9T SICHO, 'ITO T8KHM CIIQ-

C060M MO>KHO peWHTb BT0py10 H TpeTbiO 38U8'1H, 8 TBK)I{e '18CTH'IHO nepay10 38U8'1y. 

4. MeTOA nacTpoAKH peracTpaTopa na MarnHTnoA neaTe 

4-1. Onpeneneaae OTAB'IH ronoaoK aocnpoH3BeuenaSI. 

Ha pac. 1 UOK838H8 6noK-CXeMa, C UOMOillbiO KOTOpOil: MO>KHO onpeuenHTb OTUB'IY 

M8rHHTHblX ronOBOK Bocnpoa:;~aeuenH>I. Carnan, C'IHT8HHbiA c neiiTbi, 'lepe3 nepeK810'1f!Tenb n 

ycunaaaeTC>I naneil:HbiM ycanaTeneM {2) H nonaeTC>I Ha MHoroKananhHbiA anane3aTop aMnne

Tyu HMDynbCOB (3). AMU8HTYA8 Kli>KAOro HMnynbca, C'IHT8HHOrO C neHTbi, npeo6p83YeTC>I 

B KOU, KOTOpb!il: perHCTpHpyeTC>I B 38UOMHH8JOIUeM YCTpOHCTBe 8H88H38T0p8. no OKOH'I8HHH 

H3Mepenail nony'IHM pacnpeuenenae (pac. 2a), KOTopoe MO)I{HO aa6n10u8Tb Ha 3Kpane aneKTpon

no-nyqeaoJl Tpy6KH na6o OTne'IBTBTb a aane UH~P na 6yMa>KHOJl neaTe. AMnnHTyua carnana 

ronOBKB aocnpOH3aeueHH>I 6yueT onpeuenSITbC~ a 3TOM cny'!ae KaK 

u = r 
~u,. n1 

k 

rue U - aMnnaTy.ua carnana ronoBKH, ~u, - lUHpHH8 K8H8R8 8H8RH38TOp81 

K8H8R8 8H8RH38TOpa, - K03~HUHeHT ycanenH>I ycanaTenSI. 

(7) 

n
1 

- HOMep 

npa onpeueneaaa OTAB'IH ronoBKH yuo6nee acero nonb30B8TbC>I MaKCHMYMOM pacnpe-

.neneHHSf 8MIIRHTY.ll 1 Tor.aa 

U = ~I\' "c 
rc ·-k- ' 
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(8) 

~ 

r.a.e nc - HOMep K8H8R8 BHBR 

(pac . 2a). 

B neaoi\ '18CTH pac. 2a 

AOpO>KKSM HH'Iero He 38IIHC8H( 

C UOMOillbiO nepeK810'18TE 

ronoBKH. Ecna unSI Ka>Kuoll rc 

MOil nopo>KKe HH'Iero He nHwe· 

nenenae aMnnHTYA nepeKpecTE 

nerxo onpeuenHTb aenH'IHHY o 

TbiBBHH>I ~CpMHpy!Olllei''O ycTpC 

COOTBeTCTBYIOIUero KBH888 K81 

H OTRO>KHTb 3TO 3H8'19HH9 H8 

ueneHHSI, H8XOUSIIll8SIC>I cnpaaa 

4-2. PerynapoaKa K03~4 

Ha pac. 3 noKa3aHa 6' 

K03~~HUHeHTOB ycaneHH>I yCHl 

TeM1 'liTO BM9CTO OAHOrO RHH4 

ronoBKB ycanHTenSI aocnpOH3E 

MBKCHMYMbi acex pacnpenene: 

npa 38UHCH H8 80HTY M 

UHIO HeCyT o6e nongpHOCTH C 

O.llHOIIORSIJlHbl9 CHrH8Rbi 1 0JlH8 

OTnH'IH>I K03~~HUHeHTOB yCHn< 

~830HHBepTopa, B T8KlKe H3-: 

Tenbaoro e OTpauaTenhHoro ' 

3 TOM cnyqae ABB M8KCHMYM 

npe>Kue acero npoa3aecTH ca 

K03~HUHeHTOB ycaneHH>I yea. 

4-3. PerynapoaKa nopo: 

Perynapoaxy noporoa c 

npOH3BOUHTb C llOMOillbiO ape 



OBbiX perHCTpaTOpOB Ha Mar-

'HHT91lhHO CnO>KHbiMH H UOporo

I~6oA anepHo-~H3HqecKoil 

•pO>K9'1HbiX perHCTpaTOpOB Ha 

aCTpOHKH H OnpeueneHHSI 

e KaqecTee MHOroMepHoro 

:H aHanoro-uH~poe&IX npeo6pa

a He06XO)lHMO HaCTpOHTb HaK~ 

TOllhKO aaanoro-uH~POBbie 

'OpOB HMnynbCOB COBM9CTHO 

oro UH~poeoro perncTpaTopa 

Hac pacnpeueneHHH, Heo6xo-

tH8T SICHO, 'qTQ T8KHM Cno-

'Hqao nepey~ aauaqy. 

)i! neHTe 

)>KHo onpeuenHTb OTuaqy 

9IITbi, qepe3 nepeKn~qf1T9nb n 

<BHBilbHbiA 8HBnH38TOp 8MnnH-

·o c neHThi, npeo6paayeTCH 

8H8nH38TOp8. no OKOHq8HHH 

H86n~U8Tb H8 3Kp8H9 aneKTpOH

A neHTe. AMnnHTyua caraana 

KBK 

(7) 

1118 8H811H38TOpa, n
1 

- HOMep 

lB8TbCH M8KCHMYMOM pacnpe-

(8) 

I 

' ' 

rue n
0 

- HOMep KaHana aHanH3aTOpa, COOTBeTCTBY~WHH MaKCHMYMY pacnpeaeneHHSI 

(pHc. 2a). 

B neeoA qacTH pHc. 2a BH.tlHO pacnpeueneHHe HMnyn&coe wyMoe (ecnH no coceuHHM 

uopo>KKaM Hn'lero ae aanncaao, T.e. nepeKpecTHhie noMeXH OTcyTcTey~). 

C noMOWb~ nepexn~qaTenR n aHanoraqa&Ie H3MepeHHR noeTopR~TCR unR Ka>KuoA 

ronoaxa. EcnH .anSI KB>KJlOA ronoeKH aaanoral.:JHbie H3MepeHHsr noaTopHTh, npHl.feM Ha H3Mepste-

MOA ll0pO>KX8 HB'I8I"O He llHW8TCSI, 8 llO COC8ll.RHM 38llHC8Tb 8LlH HHU.bi, TO nony'UiM pacnpe-

ueneHHe aMnnHTY.tl nepeKpeCTHbiX noMex H wyMoB • 11cnollh3YR nonyqeHHhie peayn&TaT&I, 

nerKo onpeuenHTb eenHqHHY OTHoweHHH CHrHana K noMexe. Ecnn >Ke 3Ha'!eHHe nopora cpa6a-

TbiBaHHH ~clpMHpy~mero yCTpOllCTBa CX9Mbl BOCnpOH3B9.t19HHSI nepeC'IHTATb B HOMep 

COOTBeTCTBy~mero KaHana KaK 

(9) 

H OTnO>KHTb 3TO aaa'leHHe Ha pacnpeueneHHH, noKa3aHHOM Ha puc. 2a, TO nnowau& pacnpe-

ueneHHH, HaXOUHWaHCH cnpaea OT na 
1 

, 6yueT pasHa aaaqeHH~ qHCnHTenR e Bbipa>KeHHH (I). 

4-2. PerynnpoeKa K03~~HUHeHTOB ycnneHHH ycHnHTeneA eocnpoHaeeaeHHR 

Ha pnc. 3 noKa3aHa 6noK-c·xeMa, c noMOllib~ KOTopoll nponaeouHTCH p ·arynupoeKa 

K03~HUH9HTOB yCHneHHH yCI!nHTenei! CqHTbiBaHHH. 3T8 CX9M8 OTnHqaeTCH OT npC.tlbl.tlYWCH 

TeM, qTO BMeCTO O.tlHOrO nHHellHOrO ycHnHTenH HCnOn&3y~TCH HH.t1HBH.tlYBnbHbl9 unH K8>KUOll 

ronoeKH ycHnHTenR eocnponaaeueHHH. B peayn&TaTe perynnpoeKH uo6nea~TCH Toro, qTo6hi 

M8KCHMYMbl BC9X pacnpeueneHHA (pHC. 2a) nonauanH B OUHH H TOT >Ke KaHan 8H8nH3aTopa. 

npH 38nHCH H8 neHTY M9TO.tlOM *6e3 B03Bp8W9HHH B HCXO.tlHOe COCTOHHHe• HH~OpMa

UH~ aecyT o6e nongpaocTa cqaTBHHoro cHraana. nocne ueTeKTHpdBaHHH nonyqa~TCH 

O.tlHOnongpHbie CHrHanbl , OUH8KO, 8MnnHTY.tlbl HX MOryT QTnaqaTbCH upyr OT upyra H3-38 

OTnH'IHH K03~~HUH9HTOB ycnneHHH H BbiXOUHbiX COnpOTHBneHHll OT.tlCnbHbiX BbiXO.tlOB CXeM 

~a30HHB9pTopa, 8 T8K>K9 H3- 38 H9CHMMeTpHqHOCTH XapaKT9pHCTHKH yCHnHTenH unH nonO>KH

TenbHOrO H OTpnuaTellhHoro carHanoe. PacnpeueneHae aMnnnTyu HMnyn&coe 6yueT HMeTb e 

3TOM cnyqae UBa MaKCHMYM8 (pHC. 26). QqeBHUHO, qTO B 3TOM cnyqae He06XO.tlHMO 

npe>Kue BC9rO npOH3B9CTH CHMMeTpHpOBaHH9 CX9M, a 3aTeM npHCTynHTb K perynHpOBKe 

K03~HUHeHTOB ycHneHHH ycanHTeneA eocnpoaaeeueHHH. 

4 - 3. PerynnpoeKa noporoe cpa6aThiBaHRH ~opMHPY~WHX ycTpollcTe 

PerynnpoeKy noporoe cpa6aTbiBaHHH ~opMHPY~WHX ycTpoAcTe Haa6onee yuo6Ho 

npOR3BO.tlHTb C nOMOWb~ Bp9M9HHOrO MHOrOKaHanbHOrO 8HanH3aTOpa HMnynbCOB. npHHUHn 

II 



3aKn!O'taeTCSI B TOM, 'ITO Mbl TO'tHO H3MepHeM WHpHHY Ka}l(!lOrO HMUyllbCa ljlopMHpyJOmero 

ycTpoAcTaa a Te'teaae onpe11eneaaoro apeMeHH, aa6apaeM cTaTHCTHKY pacnpeAeneaali wapHH 

HMUyllbCOB <j>opMapyJOmero ycTpOl!CTBa H HaXOilHM MaKCHMYM pacnpeAeneHHll 3THX WHpRH. 

Y'tHTbtBaH, 'ITO npa H3Meaeaaa nopora <j>opMapyJOmero ycTpollcTaa MaKCHMyM pacnpe-

AeneaaH 6ylleT nepeMeWaTbCSI B COOTBeTCTBYJOWYJO CTOpOHy, MO}I(HO .U06HTbCSI peryna-

pOBKOA noporoa 'tT06bt MaKCHMYMbl pacnpe.ueneHBll acex <j>opMHpyJOWHX yCTpOl!CTB nona11ana 

B O.O.HH R TOT >Ke KBHBn 8H8nH38TOp8. 

CxeMa B3Mepeaal! noKa3aHa Ha pac. 4, apeMeHHbte llHarpaMMbl COOTBeTCTBYJOWHX 

TO't9K 3TOll CXeMbl nOKa3aHbl Ra pac. 5a. 

rlpe.unonaraeTCSI, 'ITO K03<1><!>HUHeHTbl yCHDeHHSI YCHDHTenel! 2-1 72- n Bb!CTaaneHbl 

C UOMOWbJO aMUDHTY.IlHOrO aHaOH3aTOpa (eM. nyHKT 3). r!epeKOJO'taTellb IT ycTaHaBOHBaeT

CH a nono"'eaae 1, Ty~6nep T-1 aaMKHyT, a ace ocTanbHbte TyM6nepbt paaOMKHYTbt. 

Caraan c BbtXOila ycunaTenH 2-1 <j>opMapyeTCH <j>opMHpyJOWHM ycTpol!CTBOM 3-1 H qepea 

TyM6nep T-1 H CXeMy '11J1H' (4) no.uaeTCSI Ha KaCKallbl 5 H 6. 

KacKall 5 <j>opMapyeT HMnynhC ( d ) no nepe.uaeMy <j>poaTy BXOilHOro caraana ( c ), 

a KaCKall 6 <j>OpMHpyeT HMDYDbC ( e ) no aa.uHeMy <j>pOHTY CHrHana ( C ) • 

11MnynbCbt d H e nOilaJOTCSI Ha MHOrOKaHallbHbtli apeMeHHOll aaanH3aTOp 

(7 pac. 4) COOTBeTCTBeHHO KaK CHrHaDbl ' c TapT' B 'cTon'. 

EcnH H3MepHeMbtl! .uaanaaoH apeMeaaoro aaanuaaTopa 6y11eT abt6paa 6onbwe wupaHbt 

HMnynhC8 C (pac. 5a), HO M9HbWe nepHOila CD91lOBaHHSI 3THX HMny11bCOB1 TO a aan~ 

MHHaJOW9M ycTpOliCTBe aHaOH3aTopa 6y11yT HaKannaaaTbCSI KO.Ubl, COOTB9TCTBYJOWH9 3Ha'te-

HHSIM ap9M9HHbiX HHTepaanOB M9lKilY HMnynhCaMH d H e , T.e. 3H8'lf8HHSIM l,llHpHH 

HMnynhCOB C b ) <j>opMnpyJOwero ycTpoAcTaa 3-1 (poe. 4). 

ITO OKOH'taHHH ,3KCnepHM9HTlj '!OllY'tHM pacnpell9D9HBe MrHOBeHHbiX 3Ha'teHHli WHpHH 

HMDYDbCOB <j>opMapyJOmero ycTpOliCTBa 3-1, KOTOpoe UOKa3a.HO Ha puc. 56. MaKCHMYM 

3TOro pacnpe.ueneHHH COOTB9TCTayeT Cpe.UHeMy 3Ha'!9HHJO WHpHHbl HMnyllbCOB <j>OpMHpyJO

mero ycTpollcTaa. 3aa'<eHHe n106oA TO'<KH nonyqeaaoro pacnpeAeneHHH, abtpa"'eHHoe so 

apeMeHa, paaHO a aTOM cnyqae t, 

t, At·n
1 

• (10) 

r11e fl t - WHpHHa KaHana aHaOH3aTOpa, n1 - HOMep KaHana aHaOH3aTopa. 

r!ony'teHHOe pacnpe.ueneHHe MO}I(HO Ha6nJO.UaTb C nOMOWbJO 3J1T (8 pac. 4) HOB Bb189C

TH Ha 6yMa}I(HYJO ll9HTY C UOMOWbJO QH<j>pone'taTaJOWero ycTpOliCTBa 9. 

Ka1< y"'e OTMe'tanocb Bblwe, npn H3MeHeHHH nopo ra <j>opMnpyJOmero ycTpollcTaa 

<j>OpMa pacnpeAeneHHSI WHpHH ero HMnY11bCOB 6y.UeT H3M9HS!TbCH, a MaJ<CHMyM pacnpelleOeHBSI 

12 

,... 

I 

., 

6yll6T nepeMeWaTbCSI B COOT 

Ha pHC. 6a, 6, B paCCMaTpHS. 

pacnpe.ueneaae aMnnHTYil 3TH. 

<j>opMapyJOmero ycTpolicTaa (! 

Ecna nopor <j>opMapyJOm• 

pHC. 66 BHilHO, 'ITO 'taCTb no. 

'<TO npaaoe Kpbtno pacnpeAen• 

O"'eBB.O.HO, qTo B aTOM cny'll 

Ecna nopor ljlopMHPYJOW• 

KODH't9CTBO DOlKHbiX Cpl!6aTbii 

UOSIBDHIOTCSI 80 Bp6M9HH CTaT 

npeAeneHHbiX BO apeMeHH HMI 

nOCTOHHHOll COCTaBOSIJOWell B 

qTO rOBOpHT 0 H83H8'1HT8nbHC 

HHe nopora 2 a aTOM cnyqae 

nnH nony't9HHSI pacnpell• 

rR'tHYJO DOKa3aHHOli Ha pHC. < 

Pacnpe11eneaue f1 (<) M 

CTapTOBbtll HMnynbC <j>opMupyE 

TeKTOpHbtA - no nepeAHeMY 

san MeJK.uy aTHMH HMnyllhcaM 

HOrO HMUY11bCa He06XOilHMO B 

abt'teCTb ua nony'teHHbiX peay 

nnSI nony't9HHSI pacnpell· 

pac. 7a. 11Mny11bcht acex 

aa cxeMy '11J111' aa n ax 

HMnynbC, nepell~HA <j>pOHT K01 

c OKOH'lfBHHeM nocneaHero. 

Ecna cTapTOBbtl! H!lfnym 

<j>pOHTa BMnynhCa CX9Mbl '11J1 

Ta, TO nonyqeaaoe pacnpe11en 

11HTepeCHO OTM9THTb, 't' 

MH 1 TO Mbl OODY'<HM pacnpellE 

npellCTaBOSI9T co6oA <j>yHKUHJO 

max <j>aKTopoa (pac. 7a). 



>ro HMnyllhca <i>oPMHpy!Omero 

raTBCTHKY pacnpeJleneHHll WHPHH 

pacnpe)leneaa ll 3THX wapaH. 

YCTpOI!CTB8 M8KCHMyM pacnpe

y, MO>KHO Jl06BTbCSI p erynH-

MHpyJOwax ycTpollcTB nona)lana 

rpaMMbl COOTBeTCTBYIOWifX 

1ell 2-172-n BbiCT8Bn9Hbl 

~Kn10l.f 8T91lb n yCT8H8BnBB89T-

TyM6nepbl p830MKHYTbl. 

I ycT pOHCTBOM 3-1 H 'lepe3 

I 6. 

>HTY BXOJlHOPO CHrH81l8 ( C 

araana ( c ) • 

speMeHHOll 8HallH38TOp 

), 

5yJl9T Bbi6paH 60llbWe WHpKHbl 

tTHX BMlly1lbCOB1 TO B aan~ 

>Jlbl 1 COOTB 9 T CTBY IOlllR9 3Haqe-

1 T.e. 3 H8tt9 HHSIM UIHPHH 

4). 

IPHOBeHHbiX 3Ha'leHHll WHpHH 

o aa pac. 56. MaKCHMYM 

pHHbl HMDYllbCOB <jlopMHpy!O-

l9.0 eneHHSI1 Bbtp8}K9HHOO BO 

(10) 

8H81lH3aTOpa. 

b!O 3JlT (8 pac. 4) HllH BbiBeC

oliCTB8 9. 

opMHpy!OWero yCTpOliCTB8 

,cH, 8 M8KCHMYM pacnpeJleJieKHSI 

'1 
r 

6yJl9T nepeMeW8TbCSI B COOTBeTCTBYIOWYIO CTOpO!fY • .nnSI 60IIhW9ll H8PllSIJlHOCTK 

H8 pHC. 6a, 6, B paCCM8TpHB810TCSI COBM9CTHO C'lHT8HHbl9 C neHTbl HMnyllbCbl (pHC. 6a), 

pacnpe)leneaae aMnneTyJl 3THX KMoyiihcos (pac. 66) 11 pacnpeJleneKBe mapeH BMnyiihcos 

<jlopMKPYIOW9PO ycTpOliCTB8 (pee. 6s). 

Ecna nopor <jlopMapy10mero ycTpollcTsa cnHWJ<OM BbiCOK ( 1 pac. 6a, 6, s), TO a a 

pHC. 66 BKJlHO, 'ITO '18CTb none3Hb1X CHrH81lOB opoc'IKTbiB89TCSio 3TO COOTBeTCTByeT TOMy , 

'ITO npasoe KpbillO pacnpeJleneHHH 1 (pac. 6s) cTpeMHTCH K Ha'lany KoopJlHHaT. KpoMe Toro 

O'leBHJlHO, 'ITO B 3TOM CllY'I89 B91lHKO BllKSIHKe 8MDllHTYJlHOll MOJlYllSIIlHH. 

Ecna nopor <jlopMapyJOmero ycTpollcTsa HH>Ke ypoBHH wyMos, TO H3 pac. 66 BHJllfO 

Konaqe cTso no>KHbiX cpa6aThiBBHHll <jlopMapyJOmero ycTpollcTsa. TaK KBK wyMOBbie HMnyllhCbi 

llORBnRIDTCH BO Bp9M9HH CT8THCTH'l{9C~H 1 qTQ 3KBHBaneHTHO llOHBn9HH10 CT8THCTHl.f9CKH pac-

npe)lelleHHbiX B O Bpe MeHH HMoyiihCOB d H e (pHC. 5a), ~·o 3TO npHBe)leT K DOSIBJleHHIO 

DOCTOSIHHOil COCT8BllSIIOWell B pacnpe)lelleHHH 3 (pHC o 6s). naK CT8HeT 3H8'1HTe11bHO yJKe , 

'ITO rOBOpHT 0 H93H8'1BTe11bHOM BllHSIHHH 8MDllHTYJlHOll MOJlyllSIIlHH. 0'1EiBHJlH O, 'ITO DOllO>Ke

HHe DOpOP8 2 B 3TOM Clly'lae 6yJleT 0DTHM81lbHbiM. 

.nnH nony'leHHH pacnpeJleneaall 

PH'IHYIO DOK838HHOI! H8 pHC. 4. 

H f( t ) MO>KHO RCnonh30BBTh c x e My, auano-

Pacnpe)leneaa e f1 (r) MOlKHO nony'IHTb c noMOWbiO speMeHHoro aaanaaaTopa, ecna 

CT8pTOBbii! HMDYllbC <jlopMapyeTCSI DO nepeJlH9MY <jlpOHTy HMDY11bC8 j -TOll JlOPO"'KH, a Jle-

TeKTOpHblll - DO nepe JlH9MY <jlpoKry TaKTOBOPO KMDyllhca. Y'IHTbiBaH, 'ITO speMeHHOll HHTep-

BBn M9}K.[ly 3THMH RMlly1IbC8MR MO>KeT HM9 Tb OTpHU BTenbHOe 3H8'l9HH 9 1 B U 8llb ll.9 T 9KTOp-

HOPO HMDyllbca He06XOJlHMO BBeCTK Ke6011b WYIO 3aJlep>KKy, BellH'IHHy KOTOpOl! He06XOJlHMO 

Bbl'leCTb H3 OOlly'leHHblX pe3y11bTaTOB. 

.nnH nony'leHHH pacnpeJleneHHH f( t) MO>KHO HCllOnb3 0B8Tb CX9MY 1 ll0K838HHYIO HB 

• 
pac. 7a. YIMnyiihCbi scex 

H8 CXeMy 'J.1J111' Ha 

JlOPO"'eK <jlopMHpyiOTCSI TparrepaMH illMHTTa H DOCTynaiOT 

BXOJlOB. Ha BbiXOJle cxeMbl 'J.1Jll1' nony'laeTCH npHMoyronbHLili 

HMDyllbC, nepeJl~Hll <jlpOHT KOTOpOPO Ha'IHHaeTCH C DpHXOJlOM nepBOPO HMDyllbCa , a 38JlHH ll -

c OKOH'IBHHeM nocnennero. 

Ecna cTapTOBhiA HMnynbc aa speMeHHoll aaanaaaTop noJlaBaTb c npaxOJlOM aa)lHero 

<jlpOHT8 HMoy11bC8 CXeMbl 'YfJlJ.1' (pac. 76), 8 )leTeKTOpHblll - C DpHXOJlOM n e pe)lHe ro <jlpOH

Ta, To nony'leaaoe pacnpeJleneaue 6yJleT HCKOMoll ll'JHKUHell f(t) 

J.1HTepeCHO OTMe THTb, 'ITO eCJIH CT8pTOBblll H Jl9TeKTOpHblll CHrHallbl oOMeHSITb M9CT8-

MH, TO Mbl DOllY'IHM pacnpeJleJieKBe WHpHK HMoyllbCOB CX9Mbl 'J.1Jl].1' f1(t) , KOTopoe 

npeJlCT8BJIHeT C060ll <jlyHKUHIO BpeMeHKbiX HCK8>K9KHll DOll BllHSIHH9M CyMMbl BCeX cymeCTByiO

WHX <jlaKTOpOB (pHCo 7s). 
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8 3TOM cnyq:ae MOlKHO CKa3aTb 0 'ITO AaHHblli HaKOUHT8nh MOlKST 3anHCbiBaTb H BOC

npOH3BOAHTb HH~OpMaUH~ C nnOTHOCTb~ 3aUHCH 

p =-~-
v~ 

t'A8 V- CKOpOCTb ABHlKeHHSI HOCHTenH UpH BOCUpOH3BeAeHHH. npa 3TOM B8pOSITHOCTb UOTepb 

HH~OpMaUBB 3a C'leT BpeMeHHblX BCKaJKeHHli 6yaeT paSHa 

tr ~ (t) dt 
P =1- ,_o ____ _ 

J f (t) dt 
0 l 

(II) 

nocne sbx6opa onTHManhHoro 3Ha'leHH51 nopora an" ~opMspy~mero ycTpolicTBa nepsoll 

ronOBKH C'IHTbiBaHHH TyM6nep T 
1 

~a3MbiKaeTC51, a TyM6nep T 
2 

aaMbiKaeTcH. CHHMaeTC>I 

pacnpeaeneHBe (pHC. 56) AnSI BTOpol\ ronOBKH C'IHTbiBaHHSI, npH'I8M B 9TOM cnyq:ae AOCT8-

TO'IHO H3M8H8HHeM UOp~a ~OpMHpy~mero ycTpOHCT;B8 3-2 A06HTbCSI TOt'O, 'IT06bl M8KCBMY

Mbl pacnpeaeneHHH sTopoll H nepsoll ronosoK nona.11.anH B OAHH H TOT JKe KaHan aHanHaaTopa. 

AaanorH'IHO perynspy~c" noporH ~opMHpy~max ycTpolicTB scex ronosoK socnpoaa-

aeneHHH. 

4-4. K£THpOBKa 6nOKOB ronoBOK 

KaK yJKe OTMe'!anOCb Bblllle 1 npR MHOt'OAOPOJKe'IHOli 3anHCH Ha Mat'HHTHy~ neHTy M8KCH-

M8RbH8SI IIROTHOCTb 38llHCH CTpOK P
1 

M9HbW9 M8KCHM8RbHOH DROTHOCTH 38llHCH DO OllHOH 

AOpOlKKe p AnSI OAHOt'O H TOt'O JKe neHTOUpOTS!JKHOt'O MeX8HH3M8 H ronoaoK. 

npH'IHHOli OTnH'IH51 pI OT p HBnHeTC>I HeTO'IHOCTb H3t'OTOBneHH51 6noKOB ronOBOK, 

UpiiBOAHJUa51 K TOMY 1 'ITO 3a30pbl ronOBOK OAHOt'O 6nOKa pacnonOlK8Hbl He CTpOt'O H8 Up51MOii 

RHHHH, HenapannenbHOCTb RHHHH 3830pOB 6nOK8 rOROBOK 38IIHCH OTHOCHTen.bHO RHHHH 3830-

pOB 6ROK8 ronOBOK BOCIIpOH3B9.0.9HHSI1 H8RH'iH9 nepeKOCOB MBrHHTHOH neHTbl BO BpeMSJ 38IIHCH 

H BOCnpOII3B8AeHHSI H PSIA APYt'IIX. 

C uenb~ yMeHblll8HH51 BnHHHH>I aenapannenbHOCTH nHHHii aaaopos 6noKOB ronosoK aana-

CH H BOCIIpOH3B9.ll9HHSl B COBpeMeHHhiX neHTOIIpOT51>KHbiX MeX8HB3M8X 6nOKH ronOBOK 38llHCH 

H BOCTipOH3BeneHHSI KpenSITCSI HB ClleUHanbHOA nnHTe, KOTOp85I BblllOnHSieTCSI C BbiCOKOif TO"::-

HOCTb~, 8 napannenhHOCTb 3830pOB KOHTpOnHpyeTC51 C UOMOlllb~ HHCTpyM8HT8nhHOt'O MHKpo

CKOna. Oa HBKO npH 3TOM MeTOA8 He BC8t'A8 yaaeTC>I nony'IHTb JKenaeMy~ TO'IHOCTb H, 

KpOM8 TOt'0 0 ecna B03HHK88T H806XOAHMOCTb KO~TpOnH B npOU8CCe 3KCnnyaTaUHH, TO UpH

XOnBTCSI CHHMBTb nnHTy C 6nOKBMH ronoaOK 1 'ITO Bbi3biB89T nononHBTenhHbie Hey.o,o6CTB8. 

C UOMOIUb~ CX8Mbl 1 UOK838HHOA H8 pHC. 4, C BbiCOKOli CTeneHb~ TO'IHOCTII MOlKHO 

onpe.o.enHTb nono}f(eaae 6noxa ronoaoK aocnpOH3ee.o.eHRSJ OTHOCHTeiibHO 6noKa ronoeox aanacH. 
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OnpeAenHTb OTHOCHTSnbHblli pa3 

onpeaenHTb BenH'IHHy AHHaMH'I8 

nepea HaqanoM ~CTHpOBK 

HHH ycanBTenell H nopora cpa6 

3TO 03Ha'la8T, 'ITO Cp8AHH8 3H 

TpaKTa BOCUpOH3B8AeHHSI paBHbl 

.ll8lOT B OJlHH H TOT }1{9 K8H8R ~ 

nocne 9TOt'O nepeKn~'laT< 

TOBbll\ HMUynhC (pac. 5a) 

no nepeaHeMY ~pOHTy BMnynhCI 

(3-1 pHC. 4). fleTeKTOpHblli HM 

HMnynhCOB ~opMHpy~JUBX ycTpC 

EcnH 6hi aaaopbt ronosoK 

RHHHHX 1 KOTOpbte B CBOIO O'Iepe 

CHMYMhi scex pacnpe.o,enaauA H 

nH38TOp8 nc 1 K8K H IlpH H31 

OaHaKo HanH'IHe yKaaaHH> 

npeaeneHHA B aTOM cny'!ae 6y~ 

pHc. Sa. 

11a pac. Sa BHAHO, 'ITO M 

CBMB :>Ke Rlf:HHSI IlpOXOAHT DOll l 

OTKnoaeaue Ka>K.noro MBK 

anre6paH'!eCKy~ CyMMY OTKnOH 

B8Aei!HSI OT CBOHX Cp8AHHX nHH 

5nOKOH 3anRCH H BOCIIpOH3B9.ll9 

~poHTa HMnynhca nepaoll ronoE 

Yron Me*AY ocb~ opaHH8 

neHHA (pac. Sa) npeacTasnsreT 

H BOCnpOH3BeAeHHSI B COOTBeTC 

flng TOt'O 'IT06bi BbiCTaBH 

BOCUpOH3BeA8HHH, He06XOAHMO 

UOA OAHY H3 COOTBeTCTBy~JUIIX 

lKHTb npoKnaAKY TOnJUIIHOli () 

Bena'!HHY ll MO)f{HQ 0 

ABH>KeHHH neHTbl npH BOCDpOH3J 



Jib M0)f{9T 38llHCbi88Tb H BOC-

, 0pH 3TOM aepOHTHOCTb noTepb 

(11) 

AHpyiDruero ycTpol!cTaa nepaol! 

T 
2 

aaMbiKaeTCH, CH&MaeTCH 

paqeM B 3TOM cnyqae JlOCTa-

6HTbCH TOro, qT06bi MaKCHMY

H H TOT >Ke KaHan 8HanH3aTOpa, 

CTB acex ronoaoK aocrrpoHa-

:CH HB M8I"HHTHyJO neHTY M8KCH

nnOTHOCTH 38llHCB no O.D.HOA 

3M8 H ronoaoK. 

·OToaneHHH 6noKoa ronosoK, 

ono>KeHbi He CTporo Ha npstMoii 

:u OTHOCHT9nhHO nHHHH 3830-

HHTHOH neHTbt BO apeMSJ 38llHCH 

3a30pOB 6nOKOB ronOBOK 3anH

~83M8X 6nOKH ronOBOK 380HCB 

BblUOnHHeTCH C BhiCOKOA Toq-

oiD HHCTpyMeHTanbHOrO MHKpo

b >KenaeMyJO TO\IHOCTb Ht 

recce aKcnnyaTBUHH, TO npu

ononHBTenhHbie HeyJ:to6cTaa. 

:TeneHblO TOl:IHOCTH MO>KHO 

:HTenbHO 6nOKB rOnOBOK 380BCH, 

l 

Onpe.uenHTb OTHOCHTenbHbill pa36poc 3a30p0B ronOBOK 3anHCH H BOCnpOH3Be,UeHHst, a TaK>Ke 

onpe~enaTb aenuqugy ~HHBMuqecKHX nepeKocoa neHThl eo apeMH aanacs H aocnpoHaaeaeHHH. 

Oepe.u aaqanoM IDCTHpOBKH ronoaox Heo6xo.uHMO OTperynHpoaaTb Koa¢¢HnHeHTbi ycHne

HHH ycHnHTenel! H noporH cpa6aTbiBaHHH <j>OpMHpyiDWHX ycTpOIICTB (eM, naparpa<j>bi 3 H 4), 

3TO 03HaqaeT, qTo Cpe.UHHS 3HaqeHHSI lllHpHH HMllYnhCOB BCeX <j>opMHPYIDIIlHX yCTpOilCTB 

TpaKTB BOCllpOH3B9.USHHH paBHbl MS>K.UY co6ol!, T,e, MaKCHMYMbi acex pacnpe.ueneHHil nona

aaJOT B O.D.HH H TOT }1{9 K8H&n 8H8nH38TOpa nc 

Oocne 3TOrO nepeXniDqaTenb 0 (pHC, 4) nepeKniDqaeTCH B nono>KeHHe 2, T,e, CTBp-

TOBblll HMnynbC d (pHC. 5a) ,UnSI BpeMeHHOrO aHanH3aTopa 6y.ueT BCer.ua <j>opMHpOBaTbCH 

no nepe.uHeMY <j>poHTY HMnynhca <j>opMHpyiDruero ycTpollcTaa nepaol! .uopo>KKH perHcTpaTopa 

(3-1 pHC, 4), .ileTSKTOpHbii! HMITYnbC 6y.UeM <j>OpMHpOBaTb nooqepeJlHO no 3a)lHeMy <j>pOHTy 

HMITy nbCOB <j>opMHpyiDIIlHX YCTpOJ!CTB 3-1, 3-2, .. , 3- 0 , 

Ecnu 6ht aaaopbi ronoaoK aanHCH H socnpoaaaeneHBH ne>Kanu ua u~eanbHO npstMbiX 

nHHHHX, KOTOpbie B CBOID oqepeJlb 6binH 6bi HJleanbHO napannenbHbl MelKJly C06oll, TO MaK

CHMYMI>I BCeX pacnpeJlGllaHHII H B 3TOM cnyqae nonaJ:tanH 6bi B TOT >Ke CaMbii! KaHan aHa-

nH3aTOpa 0
0 

, KaK H npH H3MepeHHHX B naparpa<j>e 4, 

0.uHaKO Hangqge yKa3aHHbiX BbllllS <j>aKTOpOB npHBOJlBT K TOMy, qTo MaKCHMYMbl pac

npe)leneliHll B 3TOM cnyqae 6yJlyT nona,UaTb B pa3Hbl9 KaHanbi, KaK 3TO noKa3aHO Ha 

pRe. Sa. 

Y!a puc. Sa BH.UHO, qTo MaKCBMYMbi pacnpeJ:teneHBll He ne>KaT cTporo Ha npstMOI! nHHHH, 

CaMa >Ke nHHHH npOXOJlHT no.u HeKOTOpbiM yrnOM K OCR OpJlHHaT, 

OTKnoHeHBe Ka>KJ:toro MaKCHMyMa oT cpeJ:tHell nBHHH Ha puc. Sa npeJ:tcTaansreT co6oll 

anre6paaqecKyiD CyMMY OTKnOHeHHll 3a30pOB COOTBeTCTByiDWHX ronoBOK 3aiTHCH H BOCITpOH3-

B9.0.9IIHH OT CBOHX Cpe.D.HHX nBHHA , Mb!CneHHO nposeaeHHbiX qepe3 3830pbi nepBblX I"MOBOK 

5nOKOB 38llr{CH H BOCnpOH3B9.0.9HHH1 T8K K8K Bp9MH H3MepstnOCb OTHOCHTenbHO nepennero 

<!>poRTa HMnyllbca nepaoll ronOBKH. 

Yron Me>KJly OCbiD Op.UHHBT H CpeJlHSll nHRHeii paCnOnO>KeHBH MaKCHMyMOB pacnpe.ue

neHBH (pnc. Sa) npe.ucTaansteT co6oll yron Me>KJly naHHHMH aaaopoa 6noKOB ronoaoK aanHCH 

B BOCllpOH3B9.0.9HHSJ B COOTB9TCTBYJOLU9M M8CWTa6e. 

.Unst TOrO qT06bi BbiCTaBHTb napannenbHO nHHHH 3a30pOB 6nOKOB ronOBOK 3aiTHCH H 

BOCnpOH3Be)leHHH, He06XOJlHMO noaepRyTb O.UHY H3 ronOBOK TBK, 'IT06bi !l 0
0 

=Q, .Unst 3TOrO 

no.u OJlRY H3 COOTBeTCTBYIDIIlHX CTOpOH OCHOBaHBSI OJlHOrO H3 6nOKOB ronOBOK HY>KHO ITOJlliO-

lKHTb npOKna.uKy TOnlllHHOl! 0 (pHC, S6), 

BenH'IHHY o MOlKHO onpeJ:tenHTb H3 npoCTbiX COOTHOIIleHHll, HanpHMep, ecnH CKopOCTb 

JlBHlKeHHH neHTbl npH BOCnpOH3Be.USHHH 6bma pasHa V , Bbtco ·a 6noKa ronoaoK 

15 



WHpHRa OCHOBaHHSI 6nOKa ronOBOK L (pHC. S6), TO J:lfl!l ManhiX yrnoB C J:lOCTaToqnol! CTe-

119Hb10 TO'IIROCTH MOJKHO CK838Tb, 'ITO 

8 = M L / ..j L
2 I 4 + h

2 
• (12) 

TaK J<alt 

M = v.t.t.t.ne, (13) 

r!le t, t - WHpHHa KaHana speMeHHOrO anana3aTOpa, 

n -HhiM MaKCHMyMaMH (eM. pHc. Sa), TO 

t. 0e - qacno Kananos MO"'!lY nep-

BbiM H 

8 = 2 V • t, t . t, De 

...; 1 +(__lL )2 
L 

4-5. Onpe!lenenHe BenB'IHHhi nepeKOCOB neHThl 

(14) 

KaK BH!lHO H3 pac. Sa, wHpHHhi pacnpe!lenenHli nocTenenno yBenHqHBa~CR no Mepe 

y!lanenHH oT nepBoll ronoBKH. MaKCHManbHy~ wHpHHy B a ToM cnyqae HMeeT n -Hoe pac

npe!leneHHe. npaqHHOli yBeflHqeHHSI WHpHH SIBfl~TCSI J:lHHaMH'IeCKHO nepeKOCbl UeHTbl, Qqe

BHJ:lH00 qTO 3HaqenHe nepeKOCOB neHTbl HOCHT cnyqaliRblli xapaKTep, a cpe!{ReKBa!{paTHq

H09 3Ha'I9RH9 nepeKOCOB MO}I{eT 6b!Tb Rali!{eRO no nepBOMY H n -ROMY pacnpe!{eneHR~ 

pHC. Sa. llnR 3Toro nepsoe H n -Roe pacnpe!lenenae neo6XO!lHMO· nponopMHpoBaTb, onpe-

nenaTb o 1 H un • PaaROCTb 3THX BenHqHH 6y!leT xapaKTepH30BaTb cpe!lReKBa!lpaTnqRoe 

3RaqeRae !lHRaMaqecKHX nepeKOCOB neRTbi, EcnH B Bbipa}l{eRaH (13) BMecTo t.t no!lcTa-

BHTb 3H8'l8HHe On- o 1 t TO DOny'IRM Cp8llHeKB8Jlp8TH'lHOe 3H8'1eHHe nepeKOCOB neHTbi, 

Bblpa}l{eHROe BO BpeMeHR 0 a eCnH nOflb30BaTbC!I Bblpa}l{eRHeM (15) 0 TO - B MHnnHMeTpax 

HUH B MRKpORaX, 

B na6opaTopRH aeliTpORROli cjJH3HKH 6binH npo!{enaHbl H3MepeRH!I. 06'beKTOM HCCUe!{~ 

BaHHR !IBn!lflC!I MarHHTHhlli RaKOnHTOflb /
191

• I13MepeHH!I npOBOJ:lHflRCb C nOMOIUb~ ananor~ 
/19/ 

UHcppOBblX npeo6pa30BaTeneli, OnHCaHHblX B pa60T9 • 

npn WHpHRe KaHana BpeMeHHOrO KOJ:lHpOBIUHKa B 0,25 MKCeK M B Bblpa}l{eRHH ( 13)) 

n cJ<opocTH !lBH}I{eHn!l neHThi npH BocnpOH3Be!lennn 1 MiceK ( V B Bb!pa}I{ORHH (13)), 

TO'IHOCTb H3MepeHHSI BenH'IHRbl t,f B Bhlpa}l{eRHH (13) COCTaBn!lna - 0,25 MK, TaKa!! 

TOqJIOCTb n03BOn!leT He TOnbKO BblCTaBHTb napannenbRO 6UOK ronOBOK BocnpOH3Be!{eHHR 

OTROCHTeUbRO 6noKa ronOBOK 3anHCH 0 TO TaK}I{e Ha6U~!{aTb KpHBH3Hy flHHHll 3a30pOB 

6nOKOB ronOBOK. I13M9p9RHR n03BMHflH yBenRqHTb nnOTHOCTb 3anHCH RaKOllHTOn!l/
191 

C 

10 J:lO 16 HMni MM npH BepOSITUOCTH nOTe pb .::; 0,1 % J:lfl!l neRTbl ·Tan an·. 
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>IX yrnOB C AOCTBTO'IHOH CTe-

(12) 

(13) 

'IHcno xaaanoa MelKAY nep-

(14) 

~RHO YB9JIH'IHB8~CSI no Mepe 

cnyqae HMeeT n -Hoe pac

;Kae nepex<>cbi neHTbi. Qqe

KTep, 8 CpeAR9KB8Ap8TH'I-

n -HOMY pacnpeAeneaHJO 

{HMO · npOHOpMHpOB&Tb, Onpe

a30B8Tb CpeAH9KB8Ap8TH'IH09 

(13) BM9CTO 6t noACT8-

3'1eRae nepexocoa neRTbi, 

15), TO - B MHJIJIHMeTpaX 

!epe RHR. 06'beKTOM HCCJI9A<>

!\HJIHCb c nOMOIUbiO aaanoro-

ceK 6t B Bblp8lK9HHH ( 13)} 

v 8 Bblp8lK9HHH ( 13) ) , 

nHna .. 0,25 MK. TaKaH 

rOJIOBOK BOCnpOH3B9A9RHSI 

KpHBH3HY JIHHHH 3830p08 
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bl •Tan 6Jl• • 

B 38KnJO'I9HKe BBTOp BblpalKaeT 6naroAapHOCTb r.YI. 3a6H>IKHHy aa HHTepec, nposmnea
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1-t 

PyKonReb noeTynana B R3ABTenbexRll OTAen 
20 anpenSI 1966 r. 

n 
~1, 

1-z· .. '<_ 

~ 
I 

i-ft ~ 
~h 

PRe. I. CxeMa An!! onpeaeneRRSI OTAB'IH ronosox, 
1-1 ~ !- n - ronOBXH e'IHTbiB8HR!I0 n- nepeKni0-
'18T9nb0 2 - nHReliBblli yeHnHTenb, 3 - MHOrOKBHBnb
Hbili 8H8n!I38TOl) llMnJlJITYA IIMDynbeOB, 4 - OCIIRnno
rpa<!>R'I9eKRH RHAHKBTOp, 5 - IIR<!>pone'IBT810III88 

yeTpolieTJ>·:>. 

18 

~ 

N 

N 

PRe. 2. A ; 
C M8rHHTH 

spaweRRe"' 
38llHCH "6t 

1-t 
0: 
1-2 
0: 

I 
I 

1-n 

« 
~ 

PRe. 3. CxeMa , n• 
yeuneRR!I yeunu 

1-1 .;. 1-n - rc 
- yeRnRTen!l BO 
auanaaaTop aMr 
HHilHKBTOp, 5 -



vn, Bhtn. 4, 1962, CTp, 67 . 

vn. Bhin. 4, 1963, CTp. 27. 

vn. Bhtn. 5, 1964, CTp, 43. 

)f Data, "IRE Transaction 

21. 

~eHh, B.r. Tawaa, B • .ll. l!Ja6aes. 
~peHURR no Slllepuol! panaoaneKTpo-

3TC1lbCKRJi OTnen 

ronoaoJt, 
nepeKmo
:roroKauanh
- ocuunno
uomee 

N 

n (A) 

N 

n (A) 

Pac. 2. AMnnRTynHhle cneKTpbl HMnynbCOB, cqaTaHHhiX 
C M8rHRTHOJ! neHTbl; a) nnH MCTOII8 3811HCH 'c B03-
Bp8WCHHCM B HCXOIIHOC COCTOSIHHe', 6) nnSI M6TOII8 
38RHCH *6e3 B03Bp&WeHHR B HCXOaHoe COCTORHBe•. 

~ ~~ 
~ I 

I 
I I 

~ ~~ 
T 

n 

Puc, 3. CxeMa, no3sonsnomaSI OTperynaposaTb Koa<jl<jluuaeHTbl 

ycaneHHH ycunuTenel! socnpoa3seneHHSI. 

1-1 .;. 1-n - ronoBKH socnpoa3seueHHSI, 2- I 7 2- n -
- ycunHTCnSI BOCIIpOH3BCilCHHSI, 3 - MHOrOK8H8nbHbiH 
aaana3aTop aMnnRTYil HMnynbcos, 4 - ocuunnorpa<jlaqeCKHll 

BHilHK8TOp, 5 - UB<\JponeqaT810WCC ycTpOllCTBO, 
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1-z ~T-z 

PRe. 4. CxeMa, noaeonsnomaH OTperynHpoeaTb nopora cpa6aThlB8HHH 

cjlopMHPYIOIIlHX YCTPOiiCTe. 1- 1 .;. I - n - ronoeKH eocnpoaaee
.ueaHH, 2- 1.;. 2- n- yCH1IHT91IH BOCnpOH3Be.(leHHSI0 3- 1~ 3 - 0 - cjlOpMH
pyiiJIIlHe ~TpOiiCTB8 ( TpHrrepbl ill MHTT8) 0 4 - CXeM8 '11n11• H8 0 

BXO.IlOB 0 5 - J<8C1<8.1l 0 cjlopMHPYIOIIlHil KMnynhC no nepe.UHeMy 
cjlpOHTy 0 6 - K8CI<8.1l 0 cjlopMKPYIOIIlHil KMnynbC no 38.UHeMy cjlpOHTy, 
7 - MHOrOJ<8H81lbHblll epeMeHHOil 8H8nH38TOp HMnynbCOB 0 8 - OC.IlB111IQ
rpacjlaqeCKHil HH.IlHJ<aTop, 9 - nHcjlponeqaTaiOmee YCTPOiiCTBQ. 

a 

er~J 

ci 

e 

{=~-----U----£1 
I IV I IV ---
! ~ ~ ~t 
c=J I 1 I I f=:1 I I c=J I I • { 

I 

~ l I 

~ I 
I 

I f. ' 
I 

~ l l f. 

N 

ftc 
n 

Pac. 5. K onpe.ueneHHIO cpe.uaero aaaqeaaH lllHPHHbl HMnynbca 
cjlopHKPYRliUero ycTpOiiCTB8. a) epeMeHHble COOTHOllleHHSI0 

6) cnaKTp81IbHOO pacnpe.ueneHBe 3H8qeHHil lllHpHH HMnynhCOB 

cjlopMHpyiOIIleHO ycTpOiiCTB8. 

20 

u 

.z I ,t,'/ 

.3 lifs;;;C"s& 

<l 

N 
.2 

Psc. 6. a) <l>opMa 
(npR H861IIO.Il9HHSIX 

6) cnexTp81lhHoe 

c noMOIIlbiO Maoro 

e) pacnpe.ueneHBH 
CTea, nonyqeHHble 

8H81IH38TOp8, .ll1ISI 



>porK cpa6aTblBBHHll 
l OBKH BOCnpOB3Be-
- 1+ 3 - n - <j>opMa
xeMa '11Jll1' Ha n 
tepenaeMy 

3BI!HeMy <j>pOHTY, 
:ym.cos, 8 - ocnsnno
·cTpoAcTBO. 

I 
---., . t 

I 

. n 

I WHpHHbl HMnynbCB 
COOTHOllle HHSJ1 

WHpBH HMnynbCOB 
CTBB. 

11. 

-- -- - - - - · - - - . - .-"' 

N 

8 

Psc. 6. a') cl>opMa csraana, C'IBTaaaoro c MarRBTHOA neHTbl 
(np• aa6ntOneaBHX c noMOtnbtO ocusnnocKona); 
6) cnexTpanbHoe pacnpeneneRBe 3THX caraanos, nony'leaHoe 
C llOMOtnblO MHOrOKBHBnbROrO BHBnB3BTOpa BMDJJBTYII H~DynbCOB; 
a) pacnpeneneRBR mspsR BMnyllbcos <j>opMHpytOmero ycTpo
CTBa, nonyq:eauble c noMont&JO MsoroKauanbuoro apeMeuuoro 
aaansaaTopa, ana Tpex 3Ra'leRHA noporos. 
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6 ) 

B ) 

6) Pacupeneneuae N= r ( t) H apeMeHHble COOTHOW8HHSI npa nony'leHHH 3TOro 
pacnpeaeneua Sl. 

a) Pacnpeaeneuae N = rl (I) H apeMeHHble COOTIIOW811B!I npH nony'leHHH 3TOro 
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Pac. 8. a} Pacnpeaene&HH, D03BOnlllOIIlHe onpeaenaTb aenapannellbBOCTb 
naaaA aaaopos 6no~os MaraaTswx ronosox. 
6} Moaellb 6noxos M&rHHTKwx ronoso~. 
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