
f{- gJ,li 
. , 

OB'bEllHHEHHbiii 
HHCTHTYT 

. ,51ll.EPH biX · 
· 11ccnEllOBAHH~ 

.. -
. ! 
,.i 
•• .··-= 

;. ·.· .·· !S 

-· :. ~ 

'p 13-6018 

·:' 

" . , .. 

.. ;·-. .• -~ 

· A.B. Kym.'(oa;. ,a ~M. )C a3l1HC . 

. "'4 . 

.'·.·{·; 

. '; 

. ' ~ " 

0 _ .... 

. . 
' 

' . 
' 

, I' · · · 'METo,a H3M)•::PEHtU('\nPoc9ETOB 

·!: > - C. HCn0Jib3?BAHHEr;fC~ET.OBhl~: ~ATtMKOB 
:· ~-- / . 
' -~.: .. ··: . :~ 

. . -~ : . : 

.•... . !·. 



P13-6018 

A.B. K ynQoB, ,lJ, .M . X 8.3HHc 

.METO,lJ, 113MEPEH11H npocqETOB 

C 11CnOJib30BAHi1EM CBETOBhiX ,lJ,ATqltfKQB 

ll;mp;1B.1t'HO B /1T:J 



:"; 

',1 •· 

I· ,. 

·. · .. · 

I 
. . . · .. ~ Bo MHorux. aKcrre-pnMeHTax; BbmonHSieMbiX Ha ycKopnTenSix c ·rrpnMeHe- : . ' 

HHeM aneKTpOHHOH MeTOJllfKH, CyiUeCTBeHHbiM . MOMeHTOM SIB.iSieTCSI onpe~eneHHe 

~pOC'IElT~B .. pe;HCTpHp;IOII(eii: annapaTypbl (p .A. { Cymec,TBy~~ p·a~~ble. cno-- ' . 
I • . •. . • '" . • . 

C06bi OIIpeJleneHHSI IIpOC'IeToB; HeKOTOpb!e H3 HHX nepe'IHCneHbl HH)!{e, 

Hau6onee lllHpOKO IlpHMeHSieTCSI MeTOJl OU~HKH. IIpOC'IeTOB1 OCHOB8HHbiH 

Hfi y'IeTe MepTBoro BpeMeHH u aarpY,3KH perncTpupyJOmero npn6opa. Ecnu .. 
' , . 

. · npu6op o6~aJlaeT. MepT~biM BpeMeHeM HenpoJlneBaJOTUerocSI Tuna, To npu 

-~ 'paBHOMepHoii: aaq:iyaKe ( .. n HMIIICeK) JlOnSI npOC'IeToB onpeJlenSieTCSI no H3-

.. · .. : . . .. · . ·· nr : 
: BeCTHOfi c!>opMyne 71: = . . t Hnlf . B cnyqae Man we qarpy30K ~ :71.= .. n T •. 

·· ,., ·• ' I +n r 
·. OitaaKo irn.SI · onpeJlerieriun, npocqeToB B ~no)!{aoii: cncTeMe aeJlocTaToqao ·aHaTh 
: ·.· .· 'h .. ( ' . ' .. . ·~ ., 

' . IIpOC'I9Tbl:.; ~ . B OTJlenhtlbiX ee. anin1eHT8X, 

PaCCMOTpHM JlBOii:HyiD CXeM.Y COBII8Jl9HHH1 OJlHH H3 KaHanoB KOTOpoii: 

:.o6naJlaeT MepTBbiM .BpeM.eHeM r, a BTopoii: HMeeT MepTBoe BpeMSI, paBHoe 

: nymo. B. aToM. cnyqae 

qepe3. nepBbiH KaHan,· IIOIIaJlaeT 
·•· ' . . ·.··, . '· 

· .. 
. !l~ii:CTBllTenhH0 1 ecnH HHT~pBan Bp~MeHH Me)!{JlY .cny'Iaii:HbiM CHrHanOM 0 3a-· 
'' 

. 6noKHpoBaBillHM IIepBbiH KaHan, H Cl!rHano'M OT CO~b!THSI MeHbllle pa3pelllal0- · '' 
• .'J 

mero BpeMeHH CXeMbi 'coBIIaJleHHH 1 'TO CXeMa Cpa6oTaeT QT. COBIIaJleHHSI Me)!{ily 

cny'Iaii:HbiM · c'urHanoM rr'epBoro KaH~:~na u 'curHanoM·. 6o6I_>ITHSI ·BToporo KaHana~ .. 
. . . . . . . ~ . 

:-TaKMM· o6pa30M 1 3HaHI!e IIpOC'IElTOB .B .aneMeHTe,' HM910lll9.M. MepTBOe BpeMSI, 

eme_ ae rroaBonSieT onpeJlenHTh rrpoc'IeTbi cxeMbi coBrrailemifi; Heo6x6JlHMO ;to_;,. 

nonHJ.ITeiihHO. yqecT? ee :paapelllaJOmee BpeMSI, 

. ~ ~. " 

3 



\}· 

Pac_cMoTpeHHbiH np!fMep nqKaabmaeT1 'ITO· sToT MeTJil orrpenenemHf 

iipocqe.foB Tpe6yeT ~maTenbnoro an~~rraa ~~r~~TpHpyrortieH: arrrrapaTypbr. Ec

nH yqecTh TaKme TpyllnocTH To'lnoro ~rrpeneneim5J MepTBbiX BpeMen 11 neo6-
. . 

xonnMoCTh yqeTa BpeMennoii c'fpyKTypbi pa6oTbi ycKopHTenH, To MeTOil orr-

penenenhH npocqeTOB H8 OCHOBe 3H8HHSI MepTBbiX BpeMeH' MOmHO oxapaKTe..; 

pHaoBaTh. nHIIlh KaK ouenoti'nhrii. 

H,aBecTen cnoco6 onpeneneHHH · rr'pocqeToB, · ocnimaHHbiH na H3Menenni1 . 
r 

HHTeHCHBHOCTII ny'IK8 '18CTIIU •. nycTb HMee:rcH MOHIITop,' CKopoCTh C'!eTa KO-

Toporo niinett!ro cBstaana 9 IIHTencHiinocThJO · ny'IKa. HaMensteTcst · HHTenciiB-. . . . . ', .. , . . 
qoCTh ny'IKa, .II. cTpoHTCH aaBIICIIMOCTh C!{OpoCTII C'!eTa na Bbixoi:le P.A; oT . . ·. ·, . . 
CKOpOCT.II C'I~Ta MOHHTOpa. npii 6onhiii~H HHTeHCIIBHOCTII nyqKa H3.:..3a npoc'i~TOB 

s;a a·aBncii.MOCTh n~ 6yne; nHae~aoii. c1-e'n~ni oTKnoneniiSi ·oT ~~uefinocT~ . . ' . ; 

IIOSBOJISieT cinpeneniiTh BeiJnimny !IpOC'IeTOB, 3T.O BepH-0 0 OllH8K0 0 .. TOnhKO 
' . . ' . 

B ;c:>M cnyqae, Korna cny'IBHHb;e COBrraneHIISI MB~bl, Ha~II'!He cnyqaflHblX; ' 

COBIT81lElHHii TaKme npHBOil!fT K. HenHHeHHOCTII0 _ 3H8K KOTOpOH IlpOTHBOITono)Ken 

3~aKy 'aeiiiiHeiiHOCTII, CBSI38HHOi1 (: .npocqeTaMII. OnpenenenHe me nonii cny

qafiHbiX c~Bn~neniiti npencTaBnHeT ana'IIITenhHbie TpynnocTII y~e B TpexKananh

noH: cxeMe coBnanenHii. 
' . 

npeAnC»KeHbl TaKme paanii'IHble. crioc06bi. oripeneneHIIH npocqeTOB no .(jJnyK-
··· .. · ' ' ·p· '11,2,3/ . . 

· TyaUIISIM 'IHCna OTC'IeTOB · Ha BbiXOile ,A, · . • , npiiMeHeHHe STIIX MeTOJlOB 

Tpe6yeT no.Eionbno 'cnomnbrx. pacqeTq~· a Ka~rioM ·KonKp~THoMc,nyqae·. B yKa-

3a'nn~>rx pa60T8X IlpUBeneHbi ~acqe;~; )lnH llpOCTeHuiiiX C~CTeM periiCTp8UHII 0 

BKnJO'IaJOIIliiX TOnhKo· DJliiH ane~eHT c MepTBbiM i:lpeMeneM. 

O~Me'ieim~>re Bbiiile MeTOili>I .onpenenenlm npocqe.ToB ~6miilaroT c>'mecT-

6enni>IMII nenocTaTKaMri, Ko.Topi:.re c·IInhao orpaHH'IIIBaJOT IIX' npiiMeaeniie, : . '- .. ' . . . . ' ' .. . ". 

oc'o6eli'Ho linst npeu~aiionnoro •onp'eii~neniist· npoc'leToB .B · cnomn~>IX periicTpii-

'pyJOIIliiX' cncTeMa~: · ,. 

: CymecTBe.Hno ·;M~JihiiiiiMII .: nenocT~~Ka~ic"66nai:taeT · rip~Moft. MeTon IIaMe-
. ' .:··. ' ·.~··:'·•·.·.:: .··:·/45/ 

. peHIISI.: npocqeToB1: no.;;BIIJliiMoMy, ,BnepBbre:,.·IIc·nonhaoBannhrii B ' n · rronpo!)..: 
.· /6/ .B· . .. . , . :. . p 

no omicanHbiH. B ,:. · 9TIIX pa6o;rax .Jl.IJSI onpenenennst npocqeToB .A. :nony-

:": ... : ... 

·: 

npoiioJ:iHHKOBOrO neTeKTopa, . . . ' . ·. . 
IIcnon~aoBan:renepaTo~ HCKl 

c cHrnanaM!I oT nonyrrpoi:lon 

ornenhn.~>rii mrK B ~MnnHTYn~ 
nenHbiX ycno~HHX cnrnanhr·· c 

n, ,cnrHani,r oT: nereKTopa, a 

IIIIKe K 'IHC,iiY. cpa6a;rbiB8HJ!I'i 

Mbr XOTIIM o6paTHTh B 

-,HH~eKUllll HC~yCCTBeHIIhlX Ci 

TOB B cnomHhiX CHCTeMaX, < 

. C'leT'IHKOB, J.1nmeKUHSI ClCYIIlE 
' . 

KOT.opbre· .'I~CTO HcnciithayJOT< .. '. .. ' 

·-~ . nnst napaMeTp.oB. annapaTypb 

cqeroB c·noMOIIlhJO'CBeToB~ 

· norpe!J.!HO_cnr sToro MeTona 
~\. ., '· ' 

: OnpenenHnnch npocl{e1 

AOBBH.HSI .'peaK.UUU 'rr -+ p .:, e 
'• /7/ 

.B pa6oTe , .• ·ona .~ocTonT 

~hlX C'!eT'IHK~ CO~IT~A~H~H 

. II C4 ) • II ·/lBY,:X 60KOBbl:'t Tel 

n.Hun'onHhifl _'cqeT'IIIK . Cs (C6 J 

' nonn~ro .ncn~no':!!~f!HSI C3 (C~ 
nMnyn_!"ca COCTOIIT l!3 

nenHJOIIlHX coBnanennH cnrn 

cc4, KOTopaH BbJilensteT Cl 

Ha Bcex neTeKTopax, . 

nynhC~ble cBeTOB~H~ lliiOilbl 

renepaTopa f5':' 13. 3anepml 



roT MeTJn onpeneneHHH 
•',r, 

pnpyrorueii annapaTyphi •. Ec-

>~, MepTBhiX apeMeH n aeo6-

)"CKopnTenH, T·o MeTon on-

. BpeMeH.MO*HO oxapaKTe~ 

)CHOBaHHbiH Ha 113MeHeHJflf • 

HHTOp, CKOpOCTb C'leTa KO

~~- M3MeHH~TCH . HHTeHCHB

C'l~Ta ~a B~xori~ P.A. oT 

IOCTH ny'!Ka 113""aa npocti~TOB 
'/ 'I' ,-·, •• ' 

rKnOHeHHH'OT nHHeHHOCTII 

aepao, onHaKo, ronhKO 

hi~ Hannqne' cnyqatlHhiX' 

lli K~To~oii npoTHBonono•ea 

)npeneneane •e noim cny

TpynaocTn y•e B TpexKaaanh-

)eneneHHH npocqeToB no ~nyK

DpnMeireane aTHX . MeTonoB 

KOHKpeTHOM c~yqae·. B yKa

iiiiHX cucTeM peruc'Tpaunn, 

peMeaeM, 

OC'le.TOB o.6naha~T cyruecT

mB8101' nx· npnMeaeane, 

!TO~ _a.,cno•Hl>Ix perncTpH-
~I .- ' 

"' • ' f 

tllae.r npHMotf MeToi:i H3Me
. " ' ~ /4 5/ 

30BaHHYH.B ' i'nonpo~~ 

11eanH. npocli:eToB · P .A. :nony-

' .. 

npoaonmiKoBoro neTeKTopa, BKnroqaromeii M&oroKa&anhHhiii aaannaaTop,· 6bm 

ncnonhaoaaa: re_aepaTop· ncKyccT.Beaawx cnraanoa, KOTopbie cMeiii.HB_a~nch 
c cnra~naMJI o.r nonynpoi:lonanKoa.oro··neTeKTopa sa axone P.A,' n naaann 

oTnenhHb!H ni!K B 8MI1nHTYLlHOM cneKTpe, Dpn .HeKOTOpb!X~ noaonbHO ecTeCT-. ' . . . ' ' .: ., .. · ., 

neHHhiX ycnoJ?HHX cnraanhi · o~ reaepaTopa HCI1biTbiB810T Te •e noTepn, 'ITO' 
' ,. ~.'· - ,. ' 

11. •cnraanhi oT neTeKTopa, a cnenonaTenhHO, oTaoi.uenne qucna co6hi'J:'Hii a 

nnKe K 'IHC~Y- cpa6a;rhiBaH11ii reaepaT,op~ naeT npocqeTbl P.A. 

Mb! XOTHM o6paTl!Tb BHHM8HHe Ha B03MO*HOCTb llpl!M9H9HHH MeTpna 

_HHme~Ullll nc~yccTBeHHhlX Cl!rHanoB Ha BXOn-P.A.- nn~ H3MepeHHH npocqe

TOB B cnO*Hb!X CIICTeMaX, COCTOH!I(ll~ H3 C::UHHTHnmiUHOHH_biX II qepe~KOBCKIIX 

C'leT'lllKOB, Yfa•eKUIIH. OCyiiieCTBnHeTCH C IIOMOlilhiO. CBeTOBh!X naT'lHKOB 1 

.• K,OTOpbie .. '!aCTO 11Cllt)nh3YIOTCH nnH KOHTpOnH H aBTOMBTH'leCKOrO llOJlnep)I<HBa-. 

Hl!H rrapaMeTp.oB. annapaTyphi. Hn•e .on~CbiBae:cS! ~pnMep orrp_enen~~HH npo

cqeToB C ·l!OMOIIIbiO CBeTOBblX naT'lllKOB II .ananH3Hpy!OTCH B03MO*Hb!e 

· norpe~no_cTI! aToro MeTana. 
~'- -; . / 

\ 

II. 

OnpenenHnnch npoc'leTbi B aKcnepnMeHTanhHoii ycTaHOBKe nnH nccne-

nonaHIIH 'peaKUHH 17 ..:.+ P .:, e + +e -~ n (puc, 1)·, Donpo6HO ycT8HOB·~a ~IIHCa~a 
.·, /7/ 

.B pa6oTe , , ·Qaa COCTOHT 113 MOHHTOp&or'o TeneCKOI1a (nBa CUHHTII.nnHUliOH-

IIb!X cqeT'lHK~ c~snanemiii · C 1 n C 2 n nna cqeT'lHKa aaTucoananennii. C3 

ll C
4 

) '11 ·,llB~?C 60KOBh!X TeneCKO!lOB 1 Ka*nhill 113 KOTOpb!X conep)I<!J:r CUliHTlln

mmu·oHHbiif .'cqeT'lHK . Cs (C6 ), qep~HKOBCKHfi' cqeT'lHK C 1 (C2) II cneKTpoMeTp 

n~nilor.o ~or:no!I!.E_lf!.l!~ C3 (C4): Ynpoiiienna,H 6no~-cxeMa Bbipa?oTK!l ~acT~p- . 

l!Mllyn~ca cocTol!T 113 Tpex cxeM. coananenuii CC 1 ·, CC 2 11 CC) .~ Bhi-

nenHrolilll·x coananeHHH cllrnanoB BHY!Pll .TenecKonoB, 11 co611parom~ii cxeMb,I 

cc4, KOTopaH BbinenHeT co,Bnahen~H Me>I<ny Tene~KOI18MH. " ·. 

Ha acex neTeKTopax,. KpoMe cqeT'lHKoB aHTHCoBnanenHii, IIMeroTCH nM-.. •' . . \ 

nyni:.cHbie caeioBhi: nnonhi ,'I'Hna. XP-21, na KoTopbie· nonaroTCH c;IrHanhi oT · • 

renepaTopa f5~ 13. 3anep•Kn cHrnanoa, nocTynaromHx na caeToBbie naT'll!Kll, 

5 

'· 



·. 

rnn 
Ha t!&emo~bte iJam'lw«< 

.. 
.. ·~ ~ '·· 

;,,,. 

'lf-

--r---t;;;r- c, 

-c:::o.-- c 2 

C3 

• HGCmC?p
Uf'lniJflbC; 

v 
c4 

+ ·' -.... 
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ll HX aMnnHTYilhl llOil06paf 

peaKunn· rr-+ p _, e + +e- +n 

aoro ctJ.eTlJ.HKa C 1 qepea 

llOil6HpanaCb .lJ.aCTOT8 aari: 

.\f · aoe apeMH reaepaTopa ·( 

apeMeaaoe .· pacnpe.neneane 

JBeTOBh!X ll8TlJ.HKO~ OTHOC 

. COCTaBnHna ,.... } MKCe 

6aTb!B8Hll51 CBeTOBhlX ll8T' 

CTpyKType paCTHHyToro M 

Bhlll lll!K BO BpeMeHHOll C1 

HHKa) • 

YcTaHOBKa pa6oTana 

npn 8TOM CKOpOCTb ClJ.eTi .,... .. 

oTctJ.eTo~ B ceK.YHllY. Onp 

cxeMbl coana.neimfi cc4 HI 

MH 0 T8K •n· C BhiKmOlJ.eH~hi 

npnBelleHhi B Tli6nnue. 
'c 

YcKopnTenb BhiKmotJ.eH 

(N oJ 
·. YcKopnTenb' J;~KmotJ.eH'_' 

• BuyTpeuunif :aanycKa · 
reue~a · 

OiiinotJ.eHhi· ctJ.eTtJ.HKH 
8HTHCOBll81leHHH . c3 n · c4 ·· · 
OTKipo<JeH··MoHHTop~bi~ 

·TeneCKOll 

" ... -~. 

" ~ . '(.. .. ·,' 



.. _:::..., " .. + . 
:mm · 77 +p ... e·+e .+n. 

II IIX aMIIniiTYllbl IIOllOOpBHbl TBKIIM Oopa30M1 'ITOObl IIMIIT1IpOB8Tb COObiTIISI 

peaKUIIII rr-+ p ..., e + +e- .+n. 3arrycK reHepa'ropa ocymecTBnSieTcst oT MOHIITop~: · 
Horo c'leT'IIIKa C 1 'lepea niicKpiiMIIHaTop D. IloporoM nlicKpiiMli'HaTopa 

IIOllOIIpanaCb '18CTOT8 aanyCKa TeHepaTopa "' 650. CeK -
1 

C TeM·, qTOObl MepT-

.\f · aoe apeMSI reHepaTopa ·( "' 0,2 MeeK) He· BHOCIIno aaMeTHbiX MCKameH~ii Bo 

apeMeHHOe .· pacrrpeneneHIIe' II!i..mTIIpoBaHHhiX coobiTIIii. 3anepmKa cpaoaThiBaHIISI 

JBeTOBbiX naT'IIIKOB OTHOCIITenb~O 3BIIyCKBIOIIIei'O CIII'Hana OT C'le-x:'IIIKa · C l 
. COCTaBnSina ""' 1 MKCeK, TaKIIM oopa30M 1 pacrrpeneneHIIe MOMeHTOB cpa- . 

08Tb!B8Hl!SI CBeTOBbiX ll8T'IIIKOB BO BpeMeHII COOTBeTCTBOBBnO Bpe;.eHHOH · 

' . . . QUt'T;A/8/ ,. 
CTpyKType paCTSIHYTOI'O Me30HHOI'O IIY'IKB CIIHXpOUl!KnOTpOHa r1nn rrep-
. . ~ '···' . 

Bb!H IIIIK BO BpeMeHHOH CTpyKType rronaBnSinCSI C IIOMOIIIbiO HeiiTpOHHOI'O IIpoo

HIIKa) • 

5 -1 
YcTaHOBKa paooTana II.IJU liHTeHCIIBHOCTll IIy.'IK8 IIIIOHOB 6•10 CeK 

I1p11 aTo_~ cKopocTh C'leTa cooiipBIOIIIeii.·cxeM~I CC4 cocTaBnima Bcero ·,.0,25 

oTc'leToB B ceKyHny. Orrpenen.Sinocb 'lncno oTc'leToB Ha Bhixone co51Ip~IOUleii. 
. 4 . . 

cxeMbl COBIIaneHIIH CC4 HB 10 CpaoaTpiB8HIIH. I'eHepaTopa K8K C BKniOtieHHbl-
; ~ 

·Mil, TBK II C BbiKniO'leHHbiMII CBeTOBbiMII ll8T'IIIK8MII. PeaynhT8'J'bi. II3MepeHl!H 

rrpiiaeneHbi B Taoniiue. 

YcKopiiTenh BbiKniO'IeH 

. (No) 

YcKopiiTenb· 

BHyTpeHHIIff :aarrycKa· · · 

reHepaTopa 

0TKliiO'IeHbl· C'leT'I~KII ·. 

. aHTliCOBIIaneHHH 

. c3 II c4 
0TJ{~_IO'IeH·MOHHTOpflblH 

·TeneCKOII 

l.Jncno OTC'IeTOB 
· · Ilpoc'leTbi 

TJ= !i.£. (Hz' ~N 2) 

. . 10 4 

CBeTOBbie naT'IIIKII 

9984 

. ' ·~.' 

5····-· ·.•··· (5, 11+0,23)% - ' '~ 

. 9622 4 . 

,. ~ ~, .. , ' ~ 

. 9578 . :. . . , . T · · , . . .,,,, . 

· . .,, 
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. ".. l.Jncno OTCqeTOB CC4 OT CBeTOBbJX JtaTqHKOB IIpll BblKnJQqeHHOM ycKo"pH-
.. .. .. . . 4 . . 
Tene cocTaBimo · N 0 = 9984._ aa 10 cpaoaTbJBaanfi reaepaTopa. HenocTaJO-

.;·.··:rune 0,16% MoryT. ·6bJTb o6ycnoBneHhJ aea<P<PeKTIIBHocThJO oTnenhHhJX neTeK·-·........ ... . . ·, . 

"~ .. 
... 

'ropoB K (:·BeTOBbJM BCIIbllUKBM HnH rrpocqeTaMH: II3-38 myMOB <1>3Y, .TIQctie 

m~nJOqeHIISI ycKopnTenSI qncno oTcqeioB CC 4 yrrano n.o Benu4'nHbJ N 1 ~ 94 78; 
. ' . : . . ' . . '. ''-. . . .. ·~ .. 

l.JaCTb OTcqeTOB CC~ .IIRII BKnJOqeHHOM ycKopnTene o6ycnosneaa qacTntiaMll · 

. nyqKa •. JlnSI ouenKn qncria TaKnx oTcqeToB (N2 ) npoBonnmrc~ u3Me.peanSI 
. . .. . 

. C .BbJKn~qeUHblMII CBCTOBbiMH naTqiiK8MU, I13 8TIIX. ll3MepeHUH MO>KHO or{pe-. ... ·,. . . 

.· 

nenii;b nonJO;·Ct?!:J?I?'HI'i;, UMIITUpOBBHHhlX CBeTOBbiMU naTqiiK8MU.(7J 1 ) .• KOTopaSI. · 

<,":..":. 

.. TepSieTcSI npn. BKnJOqeanu· ycKopnTenS:J: . ' ·, ,· .. 

. 7J I 
No-(N 1 -N2) 

10 4 . 

·. 

Be~nqnaa TJr' na~T 3Haqea~e rrpocqeToB :Bcefi perncTpnpyJOmefi annapaTypbl. 

..• BblnO. npoBeneHo onHo .U~Mepenne rrpocq'eio~ :a rrepnonnqeCKO~ pe>KHMe 

. ·;.,,:\}. pa6oTbJ renepaTopa ( oT_ ~~yTpenaero Ganyc'Ka). !_3 __ aToM cnyqae H3Mep~HHaSI 
· · B'ennqnna · 7J. 2 non>KHa 6hJTh. CBSI3aHa c Bennqunofi. rrpocqeToB: lJ 1 cooTHome-

' 
,_~. 

cJ :: 

.mreM 71
1 

= Q 7J 
2 

, rne Q - CKBa>KHOCTh rryqKa. ·B iiameM cnyqae Q _;; 1,4, 

. qTo cornacyeTCSI C Bennqnnofi OTHOlUeHIISI 7JI. /7J 2 = 1,39:t_0,10, 

, KpoMe o6mux npocqeToB ·Bcefi perncTpnpyJOmefi arrnapaTyphl Hac n,HTe

. peCOBanH rrpocqeTbl B OTnenbHblX ee ·qaCTSIX, C 8TO.fi uenb!O 6b!nii II3Mepe-

. ~~~ npocqe·T~l rrpii OTKnJOqe~:HbiX cqeTqHKaX ~HTHC~-~~anennfi C~ , H C4 ( 1J3 ), 

· a. TaK>Ke .B cnyqae, .Korna MOHHT(?pHblH TeneCKOII 6bJn rro'nHOCTbiO OTKnJOqeH 

Il3 CIICTeMbl Bblpa60TKH MBCTep -HMIIynbca :·( 71
4 

). ·nocnenHSISI Benuqnaa 

.7J 4·.= ( 1,69:t_0;14)% naeT ·cyMMy rrpoc:'{eToB B 6oKoBhix Tene<;Kof!ax. OcTanb-

-: HaSI qaCTb . npocqeTOB 7J I - 7J. 4 (3;42:t_0,27)% o6ycnoB~eHa IIOTepSIMII. B MO.;.. 

HIITOpi!OM .TeneC.KOIIe 1 rrpnqeM ( 0,9S:t_0,31)% II3 HIIX·· o6ycnoBneHbl 3arpy3KOH .· ' ' . . 

cqeTqiiKOB ai!TijCOBIIaneHIIH 1 qTo CnenyeT II3 CP,aBHCIIHSI_ BennqUII·. 7J j II 7J J., 

Ill. 

PacCMOTpHM Terrepb HCT.:>q!IIIKII B03MO>KIIbJX. CUCTCMaTIIqeCKIIX oum6oK, 
' ;, ' . ~ 

KOTOpble .riojHIHK810T npn H~MepeHJili npocqeTOB C IIOMOulbiO. CBCTOBblX naTtJliKOB, 
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HeToqHaSI nMnTaunSI pE 
.... , 

Ganep>KeK u aMnnnTyn cnrHt 

npnBonnTh K nononnnTenhHW 

BOllSI li3MepeHHSI rrpli BbJKnJ()~ 

8 HeKOTOpblX CXeMaX J 

aMnnnTyn rrocTyrraJOmux nMrr 

_aTnx cnyqagx Heo6xonnMo. H 

Clii'UanoB CBCTOBWX naTqliKO 

COObJTIIII 1 HO non>KHO. 6bJTb C 

neHIISIM II. Jlng oueHKH CHCTE 

MepSITb npocqeTw npn pa3H~ 

Ha CBeTOBbJe · naTqJIKH, 

E~nn IIHTepBan BpeMef. 

c ·r (rne T· - MBK 
mox mox 

pyJOinet!. annapaTyphi),. To He 

· tiaTqiiK8Mli 6ynyT· BnHSITb He 

npenhinymero cpa6aThiBaHu·S! 

K ornn6Ke B. II3Mepeam 

J BeTcTBne Me>Kny pacrrpeitene 

KOB ll,BpeMCHHOfi CTpyKTypo 

U MElTOllhl KOHTponSI CyllleCTI 

CTpyKTypbl rryqKa II CIIOC06a 

1\1 

TiepefineM Tenepb K ·m 

co6bJTnfi, HMIITHpyeMhJX cBe~ 

onpeJleneHnSI qucna_ HMnTnpy• 

· MepeHIIli pa3HOCTII CKOpOCTU 

Hh!X. (n 
2

) CBCTOBbJX . )laTqUKB 

IIOSlllnsiiOTCSI. JlOliOnHHTCnhHbJC 
, ••• , •••• , ,·J 

MblX qacTUU~MH nyq!{a (/ln
2

) 

/ln; He rrpeBbliil810T Bemrqn! 



· .. 

B. npn Bb!Kn!O'ICHHOM YCKOpH

fiH renepaTopa •. HenocTaiO

'IOCThiO. OTACnhHblX ne~E7K·

I-3a wyMoB ct>SY •. noclie 

::> ito Benn.q·nfihi N ,.;. 94 78; 
' . . ' . ' ·,~' 

! o6ycnosneHa qac~miaMn. · 
' . . ' 

lOBOAIInHCh USMC pe HilS! ' .. 
x: li3Mepennll MOlKHO onpe

ll A8T'IIIK8Mll.( IJJ ) ,I. KOTOpBS! 

rMcTpnpyiOruell · annapa_Typbi. 

1 :a n.epMonM'IecKo~ pe>~<nMe 
3 aToM.cny'lae niMep~HHaSI 

ofi. ,ngoc'ICTOB: ''II ~poTHOIUe-

ilaiUeM cnyqae Q "' l,~, 

12. = 1,39;!:.0~ 10. 

lUCH anrrapaTypbl HBC liHTe

Tp.ll UCnbiO 6_hinll li3Mepe

::>BI1BiteHllfi ( 3 ll C4 (!]3 ), 

6bln nonHOCTh!O OTKniO'I~fl. 

4 
); ·noc.rienHSISI Benn'IMHa 

::>KOBhix TenecKonax: OcTanh-, . . ' . ' ~ . 

6ycnoBiwna rwTepSIMn B ~o.- · 

fiX: o6y6noBnenhi sarpysKoit 

nennl1: BenM'IMH . 1J 7 n lJ 
3 

.• 

CIICTCMBTli'ICCKliX Olllli60K1 

110MO!Uhl0 CBCTOBbiX ABT'IliKOB, 

Heio'IHaSI MMMTaunSI perirc1-pnpyeMbiX co6biTidi (norperunocTM B nr;>n6ope 

saneplKeK · ~· 'aMnnMTYA. cMrnanoB·, ·nocTynaiOrunx H~· cBeT.OBb!e naT'IliKM) MO>I<eT · 

npl!BOAHTh K AOI10nHMTenhHblM 110TCpS!M, . 3Tll 11C>Tepn nerKO onpenenHThj npo

BOn51 li3MepeHHSI 11pll BbiKniO'ICHHOM ·yCKOpHTene •. 

B HCKOTOpblX CXCMBX SIACpH~fi ·aneKTpOHIIKll npOC'ICTbl 3BBliCSIT •· OT. 

8MI1nliTYA 110CTynaiOIUliX IIMnynhCOB, .[lnSI. TO'IHOl'O li3MepeHIISI 11pOC'ICTOB. B · 

8TIIX cny'IBSIX He05XOAIIMO He TOnhK0 1 'IT05b! CpCAHliC 3H8'1CHliSI BMITnl!TyA 

·cnrnanoB CBCTOBblX ABT'Il!KOB COOTBCTCTBOBann 8MI1niiTyABM HMliTHpyeMblX 

co5biTHH 1 HO AOnlKHO 6b!Th CO.OTBCTCTBlle II MelK.:tY aMnniiTYAHb!Mll pacnpene

neHHSIM H, .[lnSI OUCHKH CliCTCMBTll'ICCKliX OUIII50K B 8TIIX cny'IBSIX. MOlKHO !I3-

MepS!Th npOC'ICTbl npll pa3HblX 3H8'1CHliSIX ·aMnniiTYA CllfHBnOB, 110CTYI1810lijliX 

Ha CBCTOBblC ·naT'IliKII, ' 

E~nn MHTepaan apeMenn · MC>KAY. cpa5aTbiBBHIISIMH renepaTopa cpa anuM 

c r max (rne r·max - MtlKCHM_anhHoe MepTaoe apeMSI B cxeMax perMcTj:ll!

pyiOiuefi . annapaTypb!), . To na npoc'!eTbi co5biTnll, nMnTnpyeMbiX ·caeTOBbiMII . 

· ABT'IliKBMII 5ynyT· BniiS!Th He TOnhKO Clll'Hanbl OT 'laCTIIU, HO 'll Clll'HBnbl OT · 

npCAblAYU!Cl'O Cpa5aThiBBHIISI_ CBCTOBblX ABT'IliKOB, 

K onm5Ke a. MsMepennn npocq_eToB MO)I(eT npiiaonnTh TaKlKe _necooT-

J BCTCTBIIC MC)I(AY _pacnpeneneHHCM MOMCHTOB cpa5aTblB8HHSI CBeTOBbl~ ABT'III-. 

KOB n. apeMennoll cTpyKTypofi ny'IKa 'lacTnu. BenH'IHHhi aosMO)I(HhiX own6oK ·· 

. n MeTOAhi KoHTpomi cymecTaenno saancHT .oT KoHKpeTnoro Tn~ui apeMennoA 

CTpyKTypbl ny'IKB II CI10C06a sanycKa renepaTopa CBeTOBbiX IIMny.rihCOB, 

DepellneM Terre ph K ·norpeWHOCTSIM 1 B03HIIK8101UHM npn · periiCTpBUIIH 

C06b!TIIH1 IIMIITIIpyeMbiX CBeTOBbiMII ABT'IIIKBMII, Han6onee 11pOCTOH CI10C05 

onpeneneHIISI 'IHCna HMHTHpyeMblX C06biTHil: HB BbiXOAe· P,A, COCTOIIT B H3-

. Mepennn pa3HOCTH CKOpOCTH C'ICTa P,A, npH BKniO'IeHHbiX (n
1

) H BbiKniO'Ien

HblX (n 2 ) CBeTOBblX. ABTtlliKBX, 0nnaKO llpll BKniO'IeHIIII CBeTOBblX ABT'IIIKOB 

no,snmHIOTCSI. n_pii,onnnTenhHbie noTepn a cKopocTn cqeTa. COQhl'f.nfi, Bhi3btsae

I\J Mb!X 'IBCTUUBMH' llY,"!Ka (fln
2 

), nerKO BHAeTh, 'ITO AOllOnHIIT_enbHhiC llOTepn 

t~n; ne npeBhiWBIOT.Benn'IIIHhi n2 n 0rm~x rne . n 0 - cKopocTb cpa6aThi-

9 
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nannSI renepaTopa, a r - MaKcnMaiihnoe Mep'reoe ilpeMSI sneMeHToB :P.A·. · 
.• . · .. • . ,. .. : ·' _ · . ... max ',. : • . ·6, ,i , , . ·· 
.0TC10Jl8 J;'I.03MO.>KH8SI .OU!H6Ka npH .U3MepelUIH HpOC"'9TOB 6,q.;,; 7-$ ~ T ma,;, • 

0 ·,. • ..;.8 . 
= 10 . CeK H· CKOpOCTH .C"'eTa "'8CTHU H8 BbiXOJl9 ·P.A •. 

"I,". 
HanpnMep, .npil: ' rmax 

. 6 .. '-1 
n 2 .. 10 ceK _o~periene'nnasr P'i13fiOCTH~IM. MeTOil()M senntinna ·• npoctieTol3 · 

MO>K9T OK83tlTbCH 38Bbi!II9HHOfi ·H8 1%. 

Kp~·Me T~·ro 'npn 6onhlllofi .. ~Kopoc.Tn· tiacTnu:: Ha·· BbiXOJle ·P~A.' <lm~KTya- . · 

·,_ UHH B9llH"'HHbl n· MoryT OK838Tb'cS:I CllHIUKOM Bell~KI(,· 'ITO Tpe6yeT:yserm-, 

:~,-

'i 

. . · .... ; . . 2 . 

: tieHnSI tiac't.oTbi. rew3paTopa n speMenn: iraMepennfi. 
•• 1 • • ' ' • • • • ·:. ;.· "; ( 

·. . · 3Tnx nenp~SITiwcTefi MO)KHo n36e>Kan~, .. ec~n · ncnonh30BaTb 
'. ' . ~ .. . - . 

' :·~

~X~My, OT-: ;:-·. l 
6npaJO!IIYJO. cosriaJleHHSI Me.)I{JlY BbiXOJlOM · ·P .A. n. renepaTopoM:. Ho ~pu ··aToM· . _;:, 

. . ~ . . . .. . . ; . ..· . . . ·: ) 
Hy)I{HO ·J"'HThiB8Tb cnytiafiHbie COBIT8Jl9HHSI · Me>KJlY CH.rHanaMH. OT renepaTopa · . . . . J'. 

· n cnruanaMn oT tiaCTliU na BbiXOJle P.A. I 

... 
B · aaKnJOtienne · nepetincnnM . ocnoBHbie JlOCTomicTBa MeTOJla _naMepe.:.. 

HHSI -npoc<ieTOB c. ITOMO/llblO CBel'OBb!X Jl8l'"'HKOB: 

l) MeTOJl o6ecne"'HBaeT. 60llb!IIYIO C'r8l'HCTH"'eCKYIO TO"'HOCT~ npn ,lle~Ollb..::. 
' t '< I .• ' : •. " '· ,. ' • : 

iii oM· KonutlecTBe speMeun; neo6xoiluMoM JlllSI naMepefiun ( na 'see naMepemni, · . . ·: ' . . . 

; . 

·npuse)leHnbJe s paa'Jlene II 6bmo i:rol'patteao oKono 10 MnnyT); · 
. ~ . . . ' . . . 

. -·· 2) ne' Tpe6yeTcSI 'anannaa· pa6'oTbi P~A.~ _ rrpuMeiienne MeTo·Jla ne -~r: 
J .. 

i . 38BHCIIT OT·TIIIT8 MepTBb!X e'peMeH n'BenHq~n·aarpy30K H8 BXO)laX,P.A.; 

. ~ 3 )_ MeTo.ci noanonSieT onp~JlenSITb noTepn . c_tieTa, o6ycnosnenHbie ne Ton·h- . :.~ .. ,. 

· · · KO· MepTBbiMll npeMenaMH1 HO II aarpy3KOfi ~"'eT"'l!KOB 8HTl!COBIT8JleHHfi. 

K l:leJlOCTaTKaM MeToJla ·MO>KHO oTnecTn: 
. ' . .. . 

·1) orpanutieHHSI B npliMeneHmi.' MeToJla npn 6onh!IIll·x: CKOpocn:ix· ctieTa · 

.na BbiXOJle· P.A.; 

2) 'rpyJlHOCTll CHHXpOHl!38UHll CBeTOBbiX 'Jl8T'lllKOB C, IT~"'KOM' s· Tex cny-_ 

ttaSIX, "·KOrJla BO BpeMeHH~ii CTpyKType . nytiKa IIMeJOTCSI KOpOTKHe HMITyllbCbl ·~ 
' . . .. 

: IIHTencneiiocTn, JlnnTenhnocTh .KoTophiX MeHh!IIS IlpeMennoro pa36poca· cnrna·-. . 

nos na · BbiXOJle·· renepaTopa oTuocnTenbno· cnrnanoe. aanycKa·.-

AnTophi 6naro)lapl!bi B~r: 3HHQBY: .. aa no~e3l!b!e o6cy>KJleH_HSI H n.n . . He.:. 

Mel~OBY aa. nonJlep>KKY, pa6oTb~. 
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