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MeTOJlbi Bbi)leneHH 

pHTenSIX CBSI38Hbl B OC!J 

COOTHOIII9HHli: Me:lKJlY CH 

SIBn.SieTCSI nony'l:eHHe .Mil 

c!jlopMHpOB8HHbiX CHI"H8J 

nynbCHbiX aarpyaoK cull 

HOCTH HX npHMeHeHHSI C 

THK8MH <1>3Y, KOTOpbie, 

UeCC8MH B !jJOTOYMHO:lKHT 

noTeHUHanOB Ha ero an 

B coBpeMeHHbiX u 

HHTeHCHBHOCTH Cp8BHH~ 

SHeprHH ( !jla30Tp0Hbi) II 

nopSIJlK8 HeCKOnbKHX M~ 

yMHO:lKHTene H )lenHTem 

aarpyaKax Ha aneKTpOJl 

qecKoe pacnpeJleneHHe 

Ka. B 6onbiiiHX · KOnhUeE 

TSIHYTbiX. HMfiynhCOB HH: 

'ITO npeBbiifaeT noc_To~J 



MeTOJlhi BhiJleneHHSI n perncTpaunn co6hiTHfi B 9KcnepnMeHTax Ha ycKo-

pHTenSIX CBSI38Hbl B OC~OBHOM C yCTSHOBneHHSM Bp9M9llllb!X H SMITnHTYJlllbiX 

COOTHOlliSHHfi MS~JlY CHI"HanaMH OT Jl9T9KTOpOB qaCTHU,CTSH)lSpTHOil: 38)laqefi 

SIBnSieTCSI nonyqeHHe MHOI"OKpSTllbiX COBIT8)l9liHfi npH KOpOTKOfi )lnHTenbHOCTH 

ct!JopMHpOBSHHhiX CHI"HSnOB OT <1>3Y (5-1 0 HCeK), B ycnOBHSIX 6onblliiiX IIM

nynbCHbiX 38I"py30K ,CUHHTHnnSIUHOHHhiX ( qepeHKOBCKHX) cq~TqHKO~ B03MO~"':' 

HOCTH HX npHM9li9liHSI onpe)lenSIIDTCSI B OCHOBHOM 38I"pyaoqllb!MII xapaKTepHC

TIIKSMH $3Y 1 KOT0pb!9
1 

B ,CBOID oqepe)lb 1 onpe)lenSIIDTCSI nepeXOJlllbiMH npo

U9CC8MII B t!JoToyMHO~HTene H )lennTene HanpSI~eHnfi, aa)laromeM pacnpeAeneHne 

ITOTSHUHanOB liS ei"O aneKTPOil8Xo 

B COBpeMSHHhiX UHKnnqeCKIIX ycKopnTenSIX nay3bl MS~JlY UMnynbC8MII 

HHTSHCHBHOCTII cpaBHHMbl C IIX JlnnTenbHOCTbiDo B ycKopnTenSIX. Ha Cp9JlHII9 

9H9pi"HII (t!Ja30Tp0Hhl) npH JlnHTenbHOCTSIX HMnynb?OB HHT9HCIIBHOCTH H nayaax 

nopSIAKa HecKonbKHX MnnnnceKyHA nepexoJlHbie npouecchi B cq~TqnKe-t!JoTo

yMHO~HTene n AennTene HanpSI~eHnfi He ycneBaroT aaKoHqHTbCSI, llpn 6onbmux 

38I"PY3K8X HS aneKTpOJlSX $3Y ycTaHaBnHB89TCSI H9KOTOpOe HOBOS llHH8MH

qeCK09 pacnpeAeneHne noTeHunanoB, KOTopoe n onpe)lenSieT pa6oTy cq~Tqu

Ka. B 6onbmHx KOnbUe~hiX ycKopnTenSix (cuHxpoTpoHax) AnHTenbHOCTb pac

TSIHYThiX. HMnynbCOB HHTSHCHBHOCTH Jl0CTHI"89T BennqHH nopSI)lKS CeKyllllbi 1 

qTo npeBbl!f89T noc.TO~llllbl9 Bp9M9HH cq~TqHKOB, 
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B aTnx ycnoBnsrx pmKHMbi C'leT'IHKOB Ci'leHh CllnhHO H3MeHSIJOTcsr B Te'le

nne HMIIynbCa HHT6HCHBHOCTH, 'ITO IIpHBO):lllT K 3Ha'IHTenbHbiM H3M6H6HHSIM 

aMIInHTYJ:lbi CHI"U!lnOB OT C'I8T'IHKOB (go ):l6CSITHKpaTHb!X) H BpeMeHH HX IIOSIB-

nennsr /). t ::; 10 UCeK), l13B6CTHbiH CIIOCOO ycTpaH6HHSI 9TH X aljlljleKTOB CO-

CTOHT B 1IpHI\16H6HIIH 
11

IIO):liiHTKHv geniiTenefi Q>3Y - 006CII6'16HHH IIOCTOSIHCT

Ba pacrrpeaenennsr rroTenunanoB na rrocneannx lliiHogax ct>3Y 3a C'ieT mtra

nnsr nx or cnnhnoTO'IHbiX HCTO'IHHKOB narrpmKeHnsr, UenhJO nacTosrmero nccne

llOBannsr ObinO n3y'lenne B ycnoBI!SIX paooTbi na ycKopnTene Bnnsrn11sr uMrrynhc

HbiX 3ai"py30K Ha aMIInHTYAHbie II Bp6M6l!Hbl6 xapaKTepHCTHKH C'I8T'IHKOB 

H Bb!SICH6HH6 ponl! HX 11 IIO):l!Ill'I'KH 11
, 

l13MepeHHSI 1Ip0B6):l6llbl Ha IIY'IK6 OTp!!UaTenhHO 3apSI)I(6l!H~IX BTO:RH'Illb!X 

'laCTHU c HMny nhCOM 25 faB/ c rrpoTonnoro cnnxpoTpona 11 ct>B3 ( CeprryxoB), 

OgnoBpeMenno npoBoannnch H3Mepennsr c llBYMSI nccneayeMbiMH C'leT'IHKaMH 

/1 I .. S . ( S , S ) , KOTOpbie noMemanuch B naqane Kanana 4 • B t:'leT-x D A 

'IHKe S D ncrronh30Bancsr ct>3Y 56 D VP n rrnacTn'lecKHfi cunHTI!nnsrTop c pa3-
. 3 . 

MepaMH 50x50x10 MM , B SA - 56 AVP n CUI!HTnnnsrTop c pa3MepaMn 
3 

lOOxlOOxlO MM • neni!Tenn B OOOHX ct>3Y Obinll 6ni!3KH K rracnopTRbiM,· 

'leTbipe rrocnegnnx M9)1(J:lHHOilHbiX rrpoMe)l(yTKa ct>3Y aononnnTenhno my HTnpo

BaHbi eMKOCTSIMH 0,5, 1, 2 11 4 MK!jl, l13Mepennsr rrpoBOAI!nHCh na ycTaHOBKe, 

paooTaJOmefi na nnmm c 3BM B3CM-3M
121

• 

CxeMa OIIbiTa n aneKTponnasr nornKa npegcTaBneHbi na puc, 1. Monn

TopoM M cny:amnn COBIIa):leHHSI '19Tblpex CUI!HTUnnSIUI!OHHb!X C'leT'II!KOB 

S - S • CqeT'II!K S 5 , pacrrono)l(eHHbifi 13 Konue Kanana, paooTan B yc-:-
l 4 5 -1 

nOBI!SIX CpaBl.II!Tenb!IO 119BbiCOKOfi I!HTeHCI!BHOCTI! (2•10 C6K ) H 3agaBan 

penepny10 OTM9TKy BpeMeHI! lip!! I!CCnegoBa!ll!l! Bp9M9HHbiX XapaKTepHCTI!K, 

CoBnageHIISI C'I6T'IHKa S' 
5
-c MOHI!TOpOM oT611panu COObiTIISI, 

KOTOpbie rrogBepranl!ch anan113y. C'!:eT'II!KI! S 
1

- S 
5 

obinll Bcerga "rroaniiTanbi". 

nnsr Ka)l():lOI"O OTOopaHHOI"O COObiTIISI pei"IICTpupoBaniiCh aMIIn!!TYilbl cur-

nanOB C ):li!HOAOB I!CCnegyeMbiX C'i8T'IIIKOB II Bp6M6HHbl6 I!HTepBanbi M6)1(JlY 

CUI"HanaMU OT C'leT~I!KOB S x - S 5 , nnsr ycTpaHeHI!SI IIOCTOSIHHOfi COCTasnsrJO-

4 

~~ . ~/~~ 
::HooO~~~s, II ~· jti,.J 

K,Kz./11/lz foff 17 1"'/ NAt tt KJK~ 

.IIHodloiSx 

Puc. 1. CxeMa OIIbiTa 11 

Mai"HI!TOOIITu'lecKoro Kane 

!!CCnegyeMbie CUUH'I'IInnSIUJ 

- cxeMbi nponycKaHI!SI, ·· P 

npeMst-aMnnl!'ryaHbifi npeo 

Tenb 0 nY - nepecqeTJibie 



:unbHO U3M9HSIIOTCSI B T9'19-

'IUTenbHbiM U3M9119HUSIM 

rl!b!X) U Bp9M9HU UX ITOSIB

:H9HHSI 9THX 9clJ4JeKTOB CO-

o6ecne'leHUU nocTOSIHCT

Qax t:P8Y aa cqeT mna

UenbJO aacTosrmero uccne-

>OpHTene BnUSIHHSI UlvtnynbC

>TepUCTUKU C'leT'IUKOB 

:> 3apSI>K9HHJ:IX BTOJlU'IHbiX 

·poHa Ht:PB8 (Cepnyxoa). 

cnenyeMbiMU C'leT'IUKaMU 

/1/ 
~ KaHana 4 • B C'leT-

~Ku~ c~uHTunnsrTop c paa

ISITop C pa3MepaMU 

13KU K nacnopTHbiM, · 

AOnonHUTenbHO liiyHTUpo

'OBOJlUnUCb Ha YCTaHOBK9 1 

1neHni Ha puc. 1. MoHu

IUUOHHbiX C'leT'IUKOB 

1e. KaHana, pa6oTan a yc"-

5 -l 
•10 ceK ) u 3aJlaBan 

19HHb!X XapaKT9pllCTUKo 

:~nu co6niTil.ll, 

5nmn acerJla "noJlnH'raHhi". 

•OBanUCb aMITnUTJ'Jlbl CHI'

:Hbl9 UHTepaanbi M9>KJlY 

1.11 ITObTOSIHHO~ COCTaBnSIJO-

,. 
i 

l 

Puc. 1. CxeMa onhiTa · u sneKTpOHHa.ll noraKa; K; , 11; , M; - sneMeHTbi 

Mai-HHTOOITTH'IElCKOPO KaHana (KonnuMaTOpb!1 nHH3bi1 Mai'HHTbl) 1 S" ( S D'S A) 
HCCneJlyeMb19 CUHHTHnn.IIUHOHHbi9 C'leT'IHKH,, <1> - clJopMHpOBaTena, Cn i 

- cxeMbi nponycKaHH.II, P - paaseTBHTena, 118 - naHe~Hbie aopoTa, BAn -
apeM.II-aMrinaTyJlHbi~ npeo6pa3ciaaTenb, BAn - aMnnHTYJlHbi~ npeo6paaoaa

Tenb1 nY - nepecqeTHbl9. ycTpO~CTBa, 

5 j 



meii:, aoaanKaJomeii: npn 6onb1IIHX aarpyaKax, enraanbi. e aaoJlOB neeneJ:tyeM~IX 

eqeT'l:HKOB Jl~tp4JepeUUHpOBanneb 0Tpe3KOM KOpOTK03aMKHYTOI'O ~a6enn.KaMJlbiH 

HMnynbe HUTeHeHBHOeTH pa36HBaneg no BpeMeHH Ha HHTepaanbi JlnHTOnbHOeTb!O 

10 MeeK: "eTp06bi 11 H nay3bl MOMJlY HHMH, B TO'IOHHe "eTpo6a" 38M IlpHHH

Mana HHtP~~MaUHIO e aMrrnnTyJlHbiX KOJlHpOB!IlHKOB (BAIT) • B KaMJlOM OTJlOnh

HOM "eTpo6e" IlpOH3BOJlHnHeb H3MepeHH51 HHTeHeHBUOeTH B KaHane H Ha 01'0 

yqaeTKSX C nOMO!Ilb!O 10 ri:epeeqeTUbiX yeTpoiieTB (flY). I1x IIOKa3aUH51 nepe

JlaBanneb ·a 8BM B nayaax MeMJlY eTpo6aMn. 8To rroaaonnno enemrTb aa 

npaannbuoeTb!O pa6oTbi aneKTpoauoii: annapaTyphi, a TaKMe Jlaaano B03MOM

aoeTb OT6HpaTb HMnynbebJ HHTeHeHBUOeTH e OJlHUBKOBbiMH rrapaMeTpaMH 

(JlnHTenbHOeTb 1 tPOpMa, HHTeHeHBHOeTb), B HaliiHX yen0BH51X HMIIynhe HHTeH

eH:BHOeTH HMen JlnHTenbHOeTb 400 MeeK (20 eTpo6oa) 1 eTpo6npyeMbiii: HHTep

Ban BpeMeHH 6bin paBeH 640 MeeK (32 eTpo6a) • ,Ung BpeMeHHOfi rrpHB513KH 

K HS'l:any HMrrynbea HHTeHeHBHOeTH eH:HXpOHH3aUH51 e UHKnOM yeKOpltTeng 

oeymeeTannnaeb TaKHM o6paaoM, 'ITO eTpo6npoaaane aaqaaanoeb paHbwe HM-

rrynbea HHTeHeHBHOeTHo 

CTpo6npoaaane, aaJ:taane JlnnTenbaoeTn eTpo6oa n naya, BHJl npnanMae

MOii: nn4JopMaunn n ynpaaneane aneKTpOHHKOii oeymeeTannnoeb 3BM nporpaM

MHbiM nyTeM. Ben npnanTan na4JopMaunn aannebiBanaeb aa Mal'HHTHy!O neaTy 

H 'laeTH'IHO o6pa6aTbiBanaeb BO Bp0M51 H3Mepennfi Jln51 KOHTpong pa60Tbl 

yeTSHOBKHe 

.Unn o6eene'l:eiiHH eneKTpoMeTpnpoaaanH B yenoannx 6onbwnx aarpyaoK 

npnMennnaeb exeMa 6noKnpoBKH, MepTBoe apeMn KoTopoii: aaJ:taaanoeb neene

JlYOMbiM enraanoM H enrnanoM OKOII'l:aHHH rrpH:eMa eo6biTH51 B 38M. 

.UnH KSMJlOI'O eTpo6a· 6bmH noeTpoenbi paenpeJleneanH no aMnnnTyJle 

eHI'IIanoB B neene)lyeMbiX eqeT'l:HK8X H BpOMOIIHbiM HIITepBanaM S x- S 5 • 

cl>opMa paenpeJleneunii: ena6o MeuneTe·n oT eTpo6a K eTpo6y, KpOMe o6naeTeii 

pe3KOI'O H3M9HOIIH51 epeJlHefi 8MIInHTYJlb11 I'll€ eneKTpbi ennbHO YWHp5110Teg 

H eTaliOBHTeH eymeeTBOHliO aeHMMOTpH'IllbiMH, 3TO eB5138HO e TOM, 'ITO Bpe

MH nepeXOJliiOI'O rrpoueeea epaBHHMO e JlnHTenbHOeTb!O eTpo6a, 0JlH8KO eMe-

6 

j 

m'enne uenTpa THMeeTn pa 

aanoeb eymeeTBOIIHO MOIIb 

K eTpo6y, ,Ueii:eTBHTenbH01 

MaKeHMyMa UOIITpbl T51/Kee 

B Ka'l:eeTBe xapaKTepneTH~ 

HX H3MOIIOIIH51 no· BpeMOIIH 

paenpeJlenennn. 

ITpn H3Mepennn aMm 

qqeT'l:HKC>B S D H S •A · ec 

paKTep H3MOIIOIIH51 8MIInHT 

npoueeeOB B IIHX BO BpeM: 

n 38.. H a6mo)laeMoe noB ell 

nennii:, o6eyMJlaawnxeg B 1 

XOJlHT pa3pM OMKOeTefi; 1 

H yaennqenne ·a eagan e 

Bbi3b!BaeT uaqanbHhiii poe· 

IIOMWOM pa3pMe 9MKOeTei 

eTpaneTBOIIIIOI'O aapMa B 

yMOHb1Il91IH51 Haiip51M9IIH51 I 

·aaTben. Ha6moJlaeMoe eME 

Mennn ua ci>3Y B o6naeTb 

apeMeiiH paapMa noeneJlH 

e yMeHbWOIIHOM HX BHYTPE 

'IOHHOM H8IIp5IMOIIH51 IIHT8H 

H ci>8Y 6bJeTpee. BXOJlHT B 

ITpn HMnynbeuoii_aar 

epa6aTbJBaHH51 <jJOpMHpOBaT 

4JaKTopoB : a) nepepaenpe 

H3Meneune apeMeHH npone 



:anbi e aHOilOB neenellyeM~IX 

aaMKHyToro Kaoenn.Ka.>Kilhifi 

9. nHTepBanbl llnHTOnhHOeTbiO 

eHne "eTpooa" 3BM llpnHn

( BAn>. B KalKiloM oTilenh-

BHOeTn B KaHane n Ha ero 

(nY). Hx lloKaaaHnst 11epe-

o II03Bonstno enellnTb aa 

a TaKlKO llaBano B03MO*-

aKOBbiMn llapaMeTpaMn 

' yenOBnstX nMIIynbe nHTOH

OOB), cTpoonpyeMbifi nHTep

nnn BpeMOHHOfi 11pnBst3Kn 

~ e UnKnOM yeKOpnTenst 

tine Ha'lnaanoeb paHbme nM-

>OOB H llaya, BHil llpHHnMae

meeTBnstnOeb 3BM llporpaM

Ianaeb Ha MarHnTayiO neHTy 

ii llnst KOHTponst paoOTbi 

enoBnstx oonhmnx aarpyaoK 

KOTopofi aallaBanoeb neene

t eOOb!THSI. B 3BM. 

tJOileneHnst 110 aMIInnTylle 

M nHTepBanaM S" - S 5 , 

l K eTpooy t KpOMe oonaeTefi 

KTPI>I ennbHO ymnpstiOTest 

0 eBst3aHO e TOM 1 'ITO Bpe

eTbiO eTpooa. OllHaKo eMe-

meHne ueHTpa TstJKeeTn paellpelleneHnst, ooyenoBneHHoe aenMMeTpnefi, · oKa

aanoeb eymeeTBOHHO MOHbllinM, '10M naMeHeHne UOHTpa TstlKeeTH OT eTpooa 

K eTpooy, nefieTBHTOnbH01 llpH OOpeaaHHH eiiOKTpOB Ha ypOBHO llO 20% OT 

MaKeHMYMa UOHTpbl TstlKeeTH eMeiUanneb He oonee, '10M Ha 10%, nosTOMY 

B Ka'leeTBe xapaKTOpHeTHKH aMIInnTyllHO-BpeMOHHb!X elleK,TpOB 11pH nayqeHnn 

nx H3MeHeHnst 110 BpeMeHn eTpoonpoBaHnst nellonbaoBanest ueHTp TRJKeeTH 

pa'ellpelleneHnst. 

npn H3MepeHnH aMIInHTYilHbiX 1!- BpeMeHHblX xapaKTepneTnK sarpy3Ka 

S S 6 6 
eqeT'InKoB 0 n ·A eoeTaBnstna B epellHOM 5•10 leeK n 8·10 leeK, Xa-

paKTep n3MOHOHHSI aMIInnTYilbl .enrHanoB STnX e'leT'InKOB na-sa llepeXOilHbiX 

npoueeeOB B HnX BO BpeMst nMIIynbea nHTeHeHBHOeTH IIOKa3aH Ha pne, 2a 

H 3a, H aoniOilaOMOe IIOBOilOHHO KpnBb!X MOlKHO OO'bsteHHTb Ha oeHOBO IIPOileTaB-
131 

neHnii:, o6eyJKilaBmnxest B pa6oTe • npn nMIIynheHoii: sarpysKe <t>3Y llpone-

XOilnT pa3pstll OMKOeTeii:, myHTHPYIOIUnX lloenellHne MOlKilnHOilHb!O llpOMOlKYTKn, 

n yBenn'IOHHO B eBst3n e STnM HallpstlKeHnst Ha OeTanbHbiX llnHOilaX, 3TO 

Bbi3biBaeT HaqanbHbiii: poeT aMnnnTyllbi BbiXOilHoro enrHana <t>3Y. npn Jlam,

Heii:meM pa3pstll0 OMKOeTOll aMIInHTYila llallaOT B eBst3n e HaKonneHneM npo

eTpaHeTBOHHOrO 3apstlla B o6naeTn noenellHnX .JlnHOilOB1 KOTOpb!ll na-sa 

yMeHbmeHnst HanpstlKeHnst Ha 11oenellHHX llpoMelKyTKaX He yeneBaeT paeeaebi ... 

'BaTbest, Ha6niOilaeMoe eMemeHne MaKenMyMoB KpnBhiX e yBennqeHneM Hallpst

lKeHnst Ha 4>3Y B oonaeTb MOHblli.nX t ooyenoBnOHO YMO!IbllieHneM .IIOeTOSIIIHOll 

BpeMeHH pa3pstlla noenellHHX MOlKilnHOilHbiX llpOMOlKYTKOB 1 eBst3aHHb!M 

e yMeHhmeuneM nx.sHyTpeHHero eo11poTnsneHnst. TaKHM o6pasoM, e ysenn

'IOHHeM HanpstlKeHnst llnTaHHst llepexollHhie npoueeebi saKaH'IIIBaiOTest obieTpee, 

n <t>3Y ObieTpee BXOilnT s pelKnM llaKonneHnst oo'beMHoro aapstlla. 

npn IIMIIynheHOll. 3arpy3Ke BpeMeHHast OTMeTKa eOOb!THSI - MOMOIIT 

epa6aTbiB8HHSI <f>opMHpOBaTenst - MO.lKOT n3MOHSITbest B OeHOBHOM H3-38 llBYX 

<t>aKTopoB : a) llepepaenpelleneHne IIOTeHunanos Ha llnHollaX <t>3Y Bbi3I>IBaeT 

113MOHeHne BpeMeHn nponeTa sneKTpOIIOB qepe3 lliiHOilflYIO eneTOMY 1 T,e, 
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Puc, 2, l13MeHeHHe ycuneHHSI 4>3Y (a) H CMel!leHHe BpeMeHHOil: OTMeTKH 

co5biTHSI ( 5) npH 5onhlliHX 38I"'py3KaX CUHHTHnn.HUHOHHOI"'O cqeTqHKa, N .-
HOMep HHTepBana BpeMeHH (cTpo5a), B Ka:>KAOM ua KOTOpbiX H3Mep.HIOTglP 

·aMnnuTyAHhie H BpeMeHHbie cneKTpbi, 4>3Y 56 DVP. 
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P He. 3. To :>Ke, 'ITO aa pH c. 2, AliSI ¢8Y 56 AVP. 
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' 

!i3MeHeHHe 3ageplKKH cf>8Y; 5) !i3MeHeHHe aMnnHTYAbl Clil"'Hana cf>8Y npH

BOAH'I' K CABHI"Y MOMeHTa cpa5aTbiBaHHSI. IloCKOnhKY HCCnegyeMbiH C':IeT':IHK 

BKniO':leH B KaHan "cTapT .. BpeMsr-aMnnHTYAHOI"O npeo5pa3oBaTensr BAIT, 

yMeHbiUeHHe aMnnHTYAbl C!il"'Hana cf>8Y AOnJKHO npHBOAHTb K yMeHbiUeHHIO 

H3MepsreMOI"O HHTepaana BpeMeHH. XapaKTep !i3MeHeHHsl BpeMeHHOH OTMeTKH 

co5biTHSI npH 5onhiUHX HMnynhCHbiX 3al"'py3Kax noKa3aH Ha puc. 25 H 35. AHanH3 

pe3ynhTaTOB 1 npHBegeHHbiX Ha pHC. 2 H 3 1 ITOKa3biBaeT1 ':ITO OCHOBHbiMH npH':IHHa

Mii H3MeHeHHSI BpeMeHHofi OTMeTKH co5biTHSI srnnsrroTcsi, no-BHAHMOMY, H3MeHe-

. HHe aMnnHTYAbi CHI"Hana ct>8Y H H3MeHeHHe 3a.ctepJKKH ct>8Y. IlepexoAHbxe npouec

Cbi B genHTene H B CQMOM cf>8Y B ycnOBHSIX HMnynbCHbiX 3al"'py30K H3MeHSIIOT 

apeMeHey!O OTMeTKY co5biTHSI Ha f1t =4-6 HCeK i:J.nsr 56DVPu f1t =8-10HCeK gnsr 

56 AVP. l13MepeHHSI1 npoBeAeHHbie Ma napTHH H3 nsrTH ct>8Y 56 A VP, noKa3anu, ':ITO 

pe3ynhT~Tbl He 3aB~CSIT OT Bbi5opa 9K3eMnnsrpa cf>8Y • PucyHKH 4 H 5 HnniOCTpH

pyiOT H3MeHeHHe aMnnHTYilbl CHI"Hana cf>8Y H BpeMeHHOH OTMeTKH C05biTHSI H3-3a 

nepexoAHbiX npoueccoB B .ctenHTene ct>8Y B Te':leHHe nnHTenbHOCTH HMnynbca 

HHTeHCHBHOCTH YCKOpHTensr. 

BKniO':IeHHe UOilUHTKH Ha nocneAHHe ':leTbipe llHHOila HCCnenyeMbiX C':IeT-

' ':IHKOB J?e3KO no.ctaBHnO HCcnegyeMbie npOUeCCbi: H3MeHeHHe aMnnHTyllbl CHI"Ha-

na OT ct>8Y 56 DVP He npeBbiiUano 10%, a H3MeHeHHe BpeMeHHofi oTMeTKH 

co5biTHSI 11 t yMeHbiUHnocb Ha nopSIAOK H He npeBbiiUano 0,5 HCeK (pHc.6). 

flp!i H3MepeHHSIX C ITOAITHTKOH ITOTeHUHanbi ':leTbipeX nocne.ctHHX llHHOilOB cf>8Y 

, aanaBanHCb oT cunhHOTO':IHbiX cTa5unH3HpoaaHHhiX HCTO':IHHKOB nHTaHHSI. KaJK
' I , 

1 AbiH . MeX{AHHOilHb!H npoMeJKyTOK 3aiTHTbiBanCSI OT OTilenbHOI"O HCTO':IHHKa, Ha-

l 
npSIJKeHHe Ha HeM Bbi5Hpanocb paBHbiM 3Ha':leHHI01 H3MepeHHOMY npH ManbiX 

, 3al"'py3KaX H 5e3 ITOAITHTKH. 

flOCKOnbKY HaiTpSIJKeHHSI ITHTaHHSI C':IeT':IHKOB HeCKOnbKO pa3nH':laiOTCSI1 

a Ha npaKTHKe ITOAITHTKa l"'pyniTbl C':IeT':IHKOB npOH3BOilHTCSI OT OAHHX H TeX 

JKe HCTO':IHHKOB ITHTaHHSI1 pacnpeneneHHe ITOTeHUHanOB Ha nocneAHHX AHHo-

AaX cf>8Y He SIBnSieTCSI OITTHManbHbiM AnSI KalKJlOI"O OTgenbHOI"O C':IeT':IHKa. 
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yJlbi cnrHana 4>8Y npn-

~y nccneJlyeMbiii C'I~T'IHK 

Jeo6paaoBaTenst BAn, 

IBOJlHTb K YM9HbW9HHIO 

H9HHsi BpeMeHHOH OTM9TKH 

1ali Ha pnc. 26 n 36. AHanna 

eT,. 'ITO OCHOBHbiMH npH'IHHa

c.si:, nO-BHJl.HMOMY, .H3MeHe-

.H 4>8Y. DepeXOJlHbre npouec-

HbiX aarpy30K .H3M9HSIIOT 

56DVP.n /).t =8-lOHceK Jlnst 

1 4>8Y 56 A VP, noKaaann, 'ITO 

r. P.ncyHKH 4 .n 5 .nnnrocTp.n

rHoii OTMeTK.H co6biT.HSI .na-aa 

:e JlnnTenbHOCTH nMnynbca 

i 
lMeHeHne aMnn.nTyJlbi c.nrHa-

eHne BpeMeHHOH OTM9TK.H 

eBbrwano 0,5 HCeK (pnc.6). 

!X nocneJlH.HX Jl.HHOJlOB 4>8Y 

.ncTO'IHHKOB nnTaHnst. Kam-

>TJlenbHOI'O HCTO'IHHKa 1 Ha-

H3MepeHHOMY np.n Manb!X 

!9CKOnhKO paann'laiOTCSI1 

BOJl.HTCSI OT OJlH.HX .If TeX 

anoB Ha nocneJlH.HX Jl.HHo-

' OT]lenbHOI'O C'I~T'IHK8e 
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,Umi. HSy"'eHHSI BnHSIHHSI aTOI"'O aljlljleKTa Obinll cnenaHbl HSMepeHHSI npH Tpex 

uanpSillieHHSIX nuTaHHSI U0 c"'eT"'HKa _S0 
1900 a, 2100 a, 2300 ·a Ii no-

Tenuuanax "'eTbipex nocnenuux nuuonoa 4>3Y ( ljJHKCHpyeMbiX nonnHTKofi), 

COOTBeTCTBY!OIUHX SHa"'eHH!O U D =2100 B, PesynbTaTbl npuaeneHbl ua 

puc. 7. Ana nus pesynbTaTOB noKaSbiaaeT, "'TO a aTHX ycnoBHSIX coxpauSieT

CSI nuuefiuocTb pa6oTbi 4>3Y ( naHHbie no nepabiM nayM cTpo6aM), a ana SIHHe 

sarpysKH pesKo aospacTaeT c yaena"'enaeM uanpSillieHHSI ua 4>3Y, ITpa ljlaKCH

poaauuoM uanpSillieUHH ua 4>3Y auanorH"'Hbie no xapaKTepy HSMeneuafi saaa-

CHMOCTH A ( t) 

"'HKa (pac. 8), 

H 11t (t) ua6nronaJOTCSI npa yaena"'eHIIII sarpysKII C"'eT-

l1cnonbsoaauuaSI uaMII nonniiTKa "'eTblpex nocnenu11x n11nonoa oKaSbi

aaeTCSI uenocTaTO"'HOfi. Cuoaa, KaK 11 6es nee, ua6nronaeTCSI IISMeneulle 

yc11neHHSI 4>3Y 11 cMemeuue apeMenuofi OTMeTKII co6biTIISI, OnnaKo a aToM 

cny"'ae ace IISMeHeHli.II HOC SIT MOHOTOHHbifi XapaKTep (puc, 7 II 8), 

31jlljleKT BKnJO"'eHHSI nonn11TKII c aenuK H cocTaanSieT 

( = 
A 

( 11 A)
0 

( 11A) 
n 

10 
2 

II ( t 

(11t)o 

( 11 t )n 
10 r "'TO 

npaKTII"'eCKH ao acex cny"'aSix o6ecne"'HBaeT ucnonbsoaanlle C"'eT"'IIKOB nnSI 7 . 
nony"'eiiHSI aljl¢eKTIIBHbiX coananeu11fi np11 sarpysKaX ~ 2·10 "'aCTHu/ceK. 

OnuaKo npuMeneuue nonniiTKH ue ucKnJO"'aeT nonuocTbJO aniiSIHIISI 6onbruHx 

sarpysoK, coxpaHSIJOIUeecSI npu aTOM HSMeneuae apeMenuofi OTMeTKH CIII"'Hana 

( .. COTeH nceK) cyiUeCTBeHHO orpaHH"'IIBaeT BOSMOlliHOCTII apeMSI-nponeTHOfi 

MeTOnHKIIo BoSMOlliHbie nyTH ycTpaHeHHSI anHSIHII.II OOnbillHX SarpySOK COCTOSIT, 

no-aunHMOMy, a yMeHbilleHIIH pa6o"'HX uanpSillieHHfi ua C"'eT"'HKax 11 IICnonb

soaaHIIH yc11n11Tenefi BbixonHbiX. CHI"'Hanoa. 4>3Y. 

B saKnJO"'enne nonhsyeMCSI cny"'aeM no6naro~apHTb B.l1. PbiKanaua 

sa o6cyllineHHSI, .H,B, fpHIUKeBH"'a II ,U.E. llJaTKOBCKY!O - Sa noMOIUb B pa6o

Te. 
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Puc. 7. lJyacTBHTenbuoc 
K 6onbillHM sarpysKaM n 

J = 5·10 6"'aCTHU/CeK 



[hi nsMepelllHI npn Tpex 

B, 2100 B, 2300 B H no

npyeMbiX llO/lllHTKOfi), 

,TaThl npHB91l9llbl !Ia 

mx ycnoBHSIX coxpanSieT

,BYM CTpo6aM), a BnHSII!He 

(9!1HSI Ha !1>3Y. npn <jJHKCH

paKTepy H3M91!911HH 38BH

enH'I911HH sa~py3KH C'!eT-

nelli!HX llHIIOilOB OK83bl-

imollaeTCSI nsMel!e!lne 

16hiTHSie 01l!I8KO B 9TOM 

p (puc. 7 n 8). 

10 , 'ITO 

b30B8l!H9 C'!eT'IHKOB llnSI 
7 . 

' ~ 2·10 qacTnu/ceK, 

'CTb!O BnHSIIIHSI 6onbWHX 

·9M9lii!OH OTMOTKH CH~!Ian·a 

X<!lOCTH BpeMSI-nponeT!IOH 

)onbWHX 3a~py30K COCTOSIT, 

11a c'!eT'IHKax n ncnonh-

~apHTb B.l1. PhiKannl!a 

~yro - sa noMOlllb B pa6o-
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p IIC, 7, 4yBCTBHTenbi!OCTb 11 !101l!IHT81III0~0 11 CUHIITHnnSIUHOI!IIO~O C'!eT'!HK8 

·K 6onblliHM sa~pysKaM npn pasnn'lllbiX l!anpSI)I{e!IHSIX nnTal!nSI; !1>3Y 56 PVP · 
] = 5·10 6'!aCTHU/CeK, 
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Puc, 8, Bnnsmne aarpyaKn Ha aMnnnTyAHhie n BpeMeHHhie xapaKTepncTHKH 
cunHTnnnSiunoHHhiX C'leT'IHKOB, • , ll , o - , 56 DVP : A - 56 A VP 
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MeHHbie XapaKTepHCTHKH 
56DVP • -56 AVP 
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