
U1 ~l{ 

OB'l>E~HHEHHYA HHCTHTYT H~EPHYX HCCJIE~OBAHHA 
flAEOPATOPI1.H RUEPHblX TIPOEflEM 

WEDKOB 
reoprHi AneKcaanpoBH~ 

1-8169 

HA.liiDIO,QEHHE Jl,QEP AHTHTPHTHJI 

CneQH&BbHOCTb 01.04.01 - 3KCnepHMeHT&BbHaJI tH3HKa 

A BTOpeq>epaT .llHCcepTaI.\MM Ha COMCK6HMe yt1eHOi CTeTieHM 

KaH.QM,llaTa q>K3MKO-M aTeMaTMtleCKMX HayK 

(llnccepTauHH eanncaHa ea pyccKoM H3hlKB) 

lly6Ha 197 4 



Pa6oTa BlinOJIHeHa B Ila6opaTOpHH JllepHliX npodneM 06t.elHHeHHO

ro HHCTMTyTa JllepHWC HCCJielOBaHHA (rop.J).y6Ha). 

HayqHliH PYKOBOlHTeJib: CTapmHR HayqaHR COTPYlHHK, KaHlHlaT 

¢H3HKO-Ma.TeMaTHqecKHX _HayK B.H.IlerpyXHH. 

O<f>HUIHlJIJ,HHe onnoHeHTli: 

lOKTOp ~H3MKO-MaTeMaTHqecKHX HayK 

KaHlHlaT ~M3HKO-MaTeMaTHqecKHX HayK 

M.H.IlOlropeUKHR, 

C~B.COMOB 

Bely~ee-Hayqao-HCCJielOBaTeJIJ,CKOe yqpez.neHHe -

IleHHHrpalCKHlt.HHCTHTYT JllepHOH iJ,H3HKH. 

ABTOpe~paT .• pa.30.cJia.H " " 1974 r •. · 

3aDIHTa ,JtHCcepTaUHH COCTOHTCJI " ·" 1974 r. B 

" " qacoB Ha 3aCelaHHH Yqeaoro COBeTa Ha6opaTOPHH Jll8pHHX 

npo<1neM mum. 

- C ,IU1CCel)Tau«eA MO:l!HO o:3HaKOMHTJ,CJI B 6H6JIHOTeKe 06t.e,JtHH8HHO

ro HHCTHTYTa Jll8PHHX HCCJI8l0BaHHA. 

YqeauA_ cexperap1, CoBeTa 

KaH,JtHlaT QJH3HKO-MaTeMaTH118CKHX HayK 

D.A.BaTyCOB 

l 
j 

WEBKOB 
reoprHA AneKcaHAPOBH~ 

1-8169 

HA6Il~AEHHE~AEPAHTHTPHTH~ 

CneuH&JlbHOCTb 01.04.01 - 3KCnepHMeHT&Jl&Ha.A 4'H3HK& 

A BTOpeq,epaT m1ccepT!mllll HB COIICKSHlle yqettoit CTeneHll 

KBH.llll.llBTa q>ll311KO-M aTeMaT11qeCKIIX HBYK 

( nnccepT8UJHI H8Ill!C8H8 Ha pyCCKOM Sl3bIK8) 

-\ 001:i~_m1ue::1r1N1 tm~ 
e;Gplll-ll: &ec~iACOOBD0 

~ GltiGJWiOTEKA 



r·. 
I .. 

...... 

1 

~ 

i 

! 
I 

r 
I 
1 

K MOMeHTY npoBexeHHR xaHHOR paOOTH B TaO.imne 3Jl8M8HTOB MeH,ne11e

eBa XJIR sxep aHTHBe~eCTBa OHJIH 3MOJIH8HH JmmL TpH nepBHe KJieTKH: XBa 

H30TOna aHTHBoxopoxa - aHTHnpoTOH/I/(p) H aHTH.JteRTpoH/2/(d), a taKxe 

H30TOn aHTHreJIHR 
O 
~nef3/ • B XHCCepTanHH OnHCaH 3KCnepHM8HT no no11cKy 

sxep,aHanora nocJieXHero H3. H3B8CTHUX H30TOnOB BOXOpoxa, Honoro aTOJ.f

HOro sxpa aHTHBe~ecTBa - aHTHTpHTHR 3H/4/. 
lHccepTanHR COCTOHT,H3 BB8,lt8HHR, Tpex r11aB H 3altJlnqeHHR. 

Bo BB8!8Hmt Kpa~KO orrncaHH 3KCnepm.ieHTH no nOHCKY aHTHnpOTOHa, 

aHTHX8RTpoHa H aHTHf8JIHR-3. ConOCT8BHB ,JtaHH!le 3THX 3KCnepHM8HTOB, 

MOZHO BHX8TL, qTO npH npone,neHHH Kazxoro HOBOro 3KcnepHM8HTa no nOH(), 

KY aHTHRXpa, .OTJmqam~erocs OT H3B8CTHHX paHee Ha OXHY HYKJIOHHYE Mac

ey, pa3JIHqHe B CKOpOCTRX HCKOMOR .H Om1xaRmen _K HeR no uacce yze H3-

B8CTHOR qacTHllH yueHLmaeTCR Ha nopsxox BeJIHq-aHH, a BHXOX no OTHOme

HHE K Oo11ee .11erKHM qacTH!laM - Ha TPH nops,nxa B8JIH~HH (cM.Ta0.11.r.). 

.TaOm1na I ~, ji 

i 
d.' l 3He I 3-.· H 

qHCJIO H3Mepsewx Ha OnHTe B8JIHqHH, 
OTJIHQaE~HX aHTHR,ltpO OT xpyrnx qac-
THn nyqKa. , - CKOpOCTL qacrnnu t 

1- ee ••PBX • ~ I(J' ) I I( J' l 2(p,1)l I( J' ) 
Buxox· no OTHOmeHHE K Oo11ee .11erKHM -5 -8 -II -II 
qacTHllaM - :[Q ..,IO W IO 
OTJIHqHe CKOpOCTH aHTHHXpa OT CKOpOCTH 
OJ!HmRmeR no Ma8ce H3B8CTHOR qaCTHnH 
nyqxa,li.,P , rn- . 1205 147 I 5,4 I 3,5 
OtJ!HqHe CKOpOCTH HCKOMOR qa THnH 
~:_ cxopocTH cneta, I-~, rn-5. 212 64 j 9, 7 I 6,3 

B neEBOR r11an2 onHCHBaeTCH nOCTaHOBKa 3KCnepHM8HTa H 3KCnepH

M8HTaJILHaR ycTaHOBKa. IlOHCK axep 3H, oOpa3YEDtKXCR B peaKUHRX 

p + ~ --
3Ii + ••• , r.ite A - R.itPO-MHm~HL, 

npexnpHHRT Ha nyqKe BTOpHqHHX OTpHnaT8JILHO sapszeHHHX qaCTHn CHM

ny11i.cou 25 ran/c (onTHMMLHHR HMnyJILC JtJIH poneHHR TR:S:8JIHX qacTHn 
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JI B,itep C 11accolt M=(2+6) Mp), O<!pa:3yewx npOTOBa.llH C 3Hepntell 70 ~B 

ITO.it yrJIOII OO Ha BByrpeHHell 11Hm8H~ iJpOTOBHOro C:HHXpoTpoHa ll<PB3. ·Iloc

KOi&xy Clt0p0CT& B,itep'3ii OTmaeT~B OT cxopocrn CBeTa B Tp8T&811 3HaKe 

H-BBJIB8TCB 8,ltHHCTB8HHOlt xs11epRe11oi Ba OllllT8 B8JIH'IHHOI~ OT,mq~ell 

3ii OT '.itpyrl'IX qacTHn· nyqxa, ·.via• uMn.ite!IHB B,itep 3H Beo<!xo,J;lt110 <IHJIO 

HallTH Taxyn nocTaHOBKY OnHTa,· B KOT<>:poll <IHJia OH o<!ecneqeHa .JtHCXJ)HUH

B&tHB Jrernx qaCTHn C (f,ariopo11 >1011 
JI Ha,Jt8XHM l'I.Jt8HTH~HKanHB B,ltep 

3a. 
B 'peMH30BMHOR nocTaHOBKe 3KCn8Plf118HTa cy.eCTB8HHHMH BBJIBMCB 

CJie,JtYn~e 110Jl8HTU:. 

I. Cxopocn qaCTHll H3Mepa.11aci, B83aBHCHMIDm Jl8TO.i;aMH - no BpeMe

HH npo.11era Ba HecxoJI&KHX <!a3ax u no yrJIY qepeHKOBcxoro H3JIYqeHHR 

cqeTtraxaMH J)a3JIHqHHX THnOB. 

2. 0,JtHHJl H3 ·ocHOBHHX'HCToqimKOB «flom BBJIB8TCB HIIHTanHB npoxoz~ 

.Jt8HHR qepe3 JCTaHOB:lty qaCTHll <!OJI&MOI JlaCCH Jierltl'DOI qaCTHllaJm nyqxa. 

Tane cf>oHOBHe CO<IHTHB 11oryT <!~& o<!yCJIOBJl8HH KM reHepanHeR Jl8,ltJI8H

HHX qacTHn B ·cTeHxax HOBOnpoBO,lta H B81!l8CTB8 ,JteTeKTOpOB,· TaK H Ha.to

Z8HHRMH CHI'HMOB, B03imxan•mm npu pa<!~T8iC ~qxo11 BHCOK<>IHHTeumis-

HOCTH.Ilo,1taB.11eaue !pOHa )tOCTHI'aJIO_C& nyTeK HCno.11i,30BaHHR cnenua.11i.aoro 

MarHHTOOnTHllecxoro .XB.HMa,ooecneqHBalllliero ,1tBy1tj>aTHHI aHaJIH3 q~crxq.no' 

HJlfiYJl&Cy H JlHOI'OKpaTHyn OllHCT:lty nyqKa O.T npo,JtYKTOB· R.Jt8PHHX Bl38.JIJlO.

.JteRcTBHR, a TaKZe npoBe.iteHHeM woroMepuoro aHaJIH3a m.itoro H3 o~oo~ 
paHHHX CO<IHTHlt (qacTHtt). 

._ ... ··.-·. 
·B·axcnepHMeHTax, ne.11&n·xotopHx BBHBeTCB nOHCK pe.itnx co<IHTll, 

npoBe~eHHe cnenH~&~X ¢0HOBHX ·H;~~P~HHR, K8.K npaBHJIO, · Tpe<!yeT BpeM&. 
r • : •• • ; • • • • •, ♦ < , • ~ 

HH, cpaB~HMOro co BpelleHeJl Ha<!opa CTaTHCTHKH. B ,JtaHBOII 3ItCnepHM8HT8 

Bee .iteTeKTopu~ c noMo~n KOTOpHX H.itemq>JlllHpyeTCB aHTHTPHTHI no cxo--. . . ..~ -

pOCTH, perHCTpHp0BaJIH qaCTHnH B .JtOCTaTOqHo MHp0KOJl HBT8pBaJie Mace. 
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3TO n03BOJIHJIO npOBO.JtHT:1, ~BOBl,18 H3MepeHHB no BC81.1 ,. · )t8T8KTOpaM 

O,JtHOBp8M8HHO C Ha<!opoM CTaTHCTHKH. Pa<!OTa B JIHHHH C 3BM n03BOJIBeT, 

KpOMe Toro, HCfiOJI&30BaT& CJia<!UR npe,1tBapHT8Jl&Hlll OT<!Op _CO<!HTHlt, ~aKan

JIHBaT& B xo.ite· 3KcnepHueHTa <!o.11&myn cTaTHCTHKY ~BOBHX (M penepmrx) 

CO<!UTHlt H 'BU<!HpaT& no HHJl XJ)HT8pHH OT<!opa npH o<!pa<!OTKe. 

IlpoBe,JteHH8 JlHOI'OCyToqHHX H3MepeHHR · np'"' BHCOKOM pa3pememrn 

npe,1t~RBJIR8T noBUmeriHue Tpe<!oBaHHR-K ,JtOJII'OBpeMeHHOlt CTa<IHJI&HOCTH. 

pa<!OTH annapaTypu H KOHTpOJin YCJIOBHlt H3MepeHHlt. KcnOJI&30BaHHe SB~ Ha 

JIMHHH C anµapaTypoR cmmaeT 3TH npo<!JieMu, TaK. ~ax KOHTpOJI& ¥CJIOBHlt 

M3MepeHHI. npoBO)tHTCB B peaJI&HOM BpeueHH 3_Kcnepm.ieHTa, a HeCTa<!HJI&

HOCTH annapaTypu MOryT <!HT& yqTeHU C noMOl!l&l) penepJIUX CO<!UTHlt, Henpe

pUBHO perHCTpHpyewx B XO)te 3KCn~pIDleHTa. 

31tcnepm.ieHTM&Haa, ycTaHOBKa COCTOHT ·H3 CJl8.ltYIOl!lHX OCHOBHRX Y3JIOB: 

I. MarHHTOOnTHqeCKHR KaHaJI. 

2. CnHHTMJIJIBllHOHHHlt IIOHHTOP ,JtJIR perHCTpaUHH qaCTHn,nyqxa. 

3. IloporoBue qepeHKOBCKHe cqeTqHKH H CHCTeMa npe,1tBapHT8Jl&H~ro 

OT<!Opa CO<!HTHlt. 

4. CnexTpoueTp no BpeMeHH npo11eTa. 

5. MHorOKaHaJI&HHlt H .JtH!W>epeHttHaJI&HHR qepeHKOBCKl18 cqeTqJIKJI. 

6. CucTella aunJIHTY.JtHOro H BpeMeBHOI'O aHanH3a. 

7. AnnapaTypa conpaxeHHH c 3BM. 

8. CucTeMa KOHTpOJIH. 

3xcnepHM8HT npoBO,JtHJICR-Ha KaHaJie 4rf5/ cepnyxoBCKOI'O ycxopHT8JIB. Ka

HaJI n03BOJIHeT TpaHcnopTMpOBaT& BRCOKOHHT8HCMBHUI nyqox qaCTHll Ha pac

CTOSIHH8 ~ I70 lleTpOB OT wmeHH' npOH3BO,ltPIT )tBOIHOlt m.myJI&CHUlt . aHaJii13 

M MHOI'OKpaTHyn oqHCTKY nyqKa OT npO.JtYKTOB B3aHMO)teltCTBHlt qaCTHn nyq-
' . . . 

Ka C B81!l8_CTBOM B KaHaJie. IlpOXO.JtRl!lH8 11epe3 KaHaJI llaCTHnU pernCTPHPYllT-

CB TtJie~xonoM H3 cew cnHHTHJIJIBUHOHHUX cqeTqHKOB M= S0 .Sz,··· .S7(M -

cKopocTi cqeTa coBnaJteHHII cHrHaJIOB OT cqeTqJ11tOB S1'7 S1 ). n11a npe,itBa-
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PllTeJiiiHOR )tliCKPllMHHatlHH Sj,:'7, I{"".:ll p ·Ha aHTllCOBITa.,JteHH.R C ·UOHllTOpou 

BKJIJ:iqa.JillCb ,JtBa ra30BllX ITOJ)O'.rOBllX qepeHKOBCKHX cqeTql{Ka CI .ll c,f6{ 

oOecrreql{BallotllX ITO~aBJieHlle ,v ro-6 • B03HllKaDDta.R H3-3a CJIYqaffHJlX aHTH

COBITa,l(eHllR HeGcjxpeKTllBHOCTb TpHrrepa MCrC:3 llpll HHTeHCHBHO~TH (2+2,3)• 

-rn6 qacTlln/CeK COCTaBJI.RJia ~ I~. B .ltBYX .l{pyrnx rroporOBllX cqeTqllKaX 

,l{aBJieHHe ycTaHaBJillBa.JIOCb TaK, qToOu OHll G~eKTHBHO perncTpHpOBMll 

BCe Jierime qacrnu (Ti~ I{""; ii, a). COOllTH.R MCrC:j perncTpllpOBMllCl, B 

3BM. 

- · l{JI.R BC:eic · OTOOpaHHllX qacTllU MC1c3 
'll3Mep.RJ1ac1, llX cKopocn no·, Bpe-

ueHll rrpc)JleTa · Ha· ITOJiy0a3,aX 50 '.M, · 52 u H ITOJlHOII Oa3e !02 M. · .I{JIR, 

yueHbmE!Hll.R BJIH.RHH.R. OOJibmHX 3arpy30K CUHHTHJlJlRTOP nepBoro Oa30Boro ' 

cqeTqllKa OllJI pa3,l{eJleH Ha ,!{Be ll30Jlllp0BaHHlle no·cBeTY qaCTH. TaKHM 

o0pa30M, nepBllR Oa30BllR cqeTqllK COCTO.RJl ll3 .,l{BYX He3aBHCHWX cqeTqH

KOB Bu ll B12· Pa3pemeHlle cneKTpoMeTpa ·.no BCeM Oa3aM O!lJIO He xyze 

0,'.3 HCeK ITPH HHTeHCllBlfOCTll .1(0 2, 5• I06 qacT/CeK. AnrrapaTypHaJI qiyHKUll.R. 

CBII Ha ITOJIHOII Oa3e ITOKa3aHa Ha pile.I. 

N,omH.ea. 
200 

160 

120 

80 

40· 

'.1Cx2·10-7 a A3 

' f ' 

0) ,rC 11/ I"\. I I 
?/.n ?r:;n ?An 300 320 .340 360 

T0 ,omH.ecl 

Pile. I. Bpeirn-npOJI8THllR crreKTP ,JtJI.R ITOJIHOII Oa3u cneKTpOUeTpa IT~ Bpeue 
HH rrponeTa. l{JI.R BU,l{eJleHH.R aHTH.1{811TpOHOB HCITOJ!l,30Ba/lHCb rropo
rOBlle qepeHKOBCKlle cqeTqHKll Cr H C • CTpeJIKa.MH yKa3aHU ueHT-. 
pu T.R:1:eCTH ITHKOBST"- -Me30HOB H aHT~,l{ellTpOHOB,a Taiae pacqeT
HOe ITOJIOX8Hlle aHTllTPHTll.R. 
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He3aBHCllMOe ll3MepeHHe CKOpOCTH qaCTllllU llpOll3BO,l{HJIOCb ,l{Hqxf>epeH

UllaJibHIDd qepeHKOBCKHM cqeTqHKOM (nlfil)!IHaCTpOeHHllM Ha perncTpaullll 

si,itep 3if. KoHCTPYKllll.R cqeTql{Ka aHaJ1or1:,rna oITHcaHHOR B paOoTe/8/. B 

HeM HCITOJlb3YllTC.R 0,l{llH ueHTpaJlbH!lll 1>3Y (KaHM perncTpallllll A) ll 4 CllM

MeTpH~IHO pa31,re111eHHllX BOKpyr Hero <I>3Y (KaHM B). B ll3MepeHll.RX l{lIC 

HaCTpaHBMC.R Ha perHCTpaUHI) aHTllTPHT:lf.R B KaHane A~ llpll 3TOM B KaHa-

11e B perHcTpHpOBMllCb qacTHllll B HHTepBane uacc 2,IMp<:Mx<:2,9Mp. Xa

paKTepllCTllKH ,nqc rr~ ttaHMY A: pa3pemeHHe no cKopocTll~ =I,2·10-3 , 

~~KTllBHOCTb perncTpau1m £ C:1- 90%. l{JI.R KaHana· Bo'¼ =4,5•10-3 H 

€"'='8~. B K8%,l{OM COO!lTHll H3Mep.RJIHCl, BpeM.R H aMITJlllTY.l{a CllrHaJIOB OT 

BCex IT.RTH <I>3Y l{lIC. Ha pHc.2 npHB8.l{eHll 3aBHCllMOCTH'3<txfieKTHBHOCTll pe: 

rHCTpaUHH qaCTHll OT HX CKOpOCTH (Maccu) B KaHa11ax AH BB paOoqHx yc

JIOBH.RX. IlpH perncTpaUHH 3H ypoBeHb qioHa B KaHaJie A COCTaBJI.R8T. 4-I~ 

BBe,l{eHlle OTOopa no aMITJIHTY.1te H npeMeHH ITO.RBJleHH.R CHrHaJla OT ueHTPaJib

HOro 4'3Y YM8HbmaeT qlOH ,l{O ypOBH.R 10-3 • 

1.0 

0.5 

MO 
,r 

x· ~- P 

I 0 
I 
! 

p •25 r,&/c 
l'=9.65aTM !IJp-13 

6 (1·p)x1o-' 

o o.5 1 t5 :z.o z.s M,r36/c' J.o 

PHc. 2. ~aBHCHMOcr1, 3CfiqieKTHBHOCTll perHCTpaUHll qaCTHU OT HX uaccu 
(CKOpOCTHJ B KaHanax AH B ,l{Hqxf>epeHUHaJlbHOro qepeHKOBCKOro 
CQeTqHKa B paOoqHX YCJIOBH.RX. IlyHKTllpOM ITOKa3aHa aHMOrHqHa.R 
3aBllCHMOCTb no ,Ka11a11y A, Kor,11;a KaHM B BKJlllqeH Ha aHTllCOBna
,l{eHll.R. KpllB!le ITOJiyqeHll ITyTeM nepecqeTa ,l{aHHllX KMllOpOBKll ,l{Uqi. 

qiepeHUH6JlbHOro cqeTqllKa Ha 5L -Me30Hax. 

l'jCqeTqHKll C411 nqc CKOHCTpyHpOBaHll B.Il.3peJIOBllM,IT.IlaBJIOBllqeM,B.H.Cll
.ltOpOBOll, IT.illy11eKOM. 
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CKopocTb qacTnu B ,101anaa0Hell.j3 =6•I0-3 , cooTBeTCTBy10meM HHTep

Bany Mace I,61Jp<:Mx<3,3Mp, H3MepSIJiaCb TaIOICe C n0M0~IO MH0r0KaHaJlbH0-

ro qepeHK0BCKoro cqeTq,'!Ka (M11C)/g/ • B q>OKaJlbH0lt ITJI0CK0CTH :noro cqeT

qnKa cm,iueTpnq110 0TH0CHTeJlbH0 ero onTnqeCK0H OCH pa.cnono:m:eHII .l(BeHa,n

uaTb ro.l(0CK0n1,1qeCKHX q>OT0YMH0JruTeJielt (N>3Y)/IO/, K0T0p!Ie H3MepstJI'll 

K00p.l(HHaTU T0qeK KOJibuaRi qepeHK0BCKoro CBeTa, rro 3THM K00p.l(HHaTaM 

n 3BM onpe.l(eJISJJIHCb pa.l(ltyc n n0JI0:m:eHne ueHTpa K0JlbUa qepeHKOBCK0ro CB& 

Ta, K0T0pue 0.l(H03HaqH0 CBSJ3aHII co CK0p0CTblO ,: HanpaBJieHHeM ,D;DH:m:emrn 

qaCTHUII, BpeMSJ n0SJBJie!l'llSJ cnrHaJia n N>3Y 0TH0CHTeJlbll0 M0!.!eHTa CBeT0B0lt 

ncnumKH 3aDHCHT OT K00p,D;nHaTU nona,D;aHHSJ c~eTa Ha q()T0KaT0,11;, llcn0Jlb3YSJ 

npeMsr-npoJieTHYIO MeT0,D;HKY H3MepeHHl1, M0lltH0 onpe,neJIHTb K00p,JJ,,!HaTy cne

T0B0ll ncnumKH C T0qH0CTMl ::.2 MM no KaJI,D;0MY N>3Y. Pa3pememie MlIC no 

CKOpOcTHO¾ C0CTaBJISJJI0 4•I0-4 ; 3q>q>eKTHBH0CTb perncTpainrn qacTHUII 

npH KpaTnocrn cpa6aTUBamm <J?3Y n) 3 He MeHee 90%. Tnn1,1qHoe pa.cnpe,ll;e

neHHe pa,n1,1ycoB B WIC np1,1 3anycKe ero cnrHaJIOM MC1c3 npnne.l(eHo Ha 

pnc.3, 

NYNmax 

100 

fjl 

I 

LN,~6,7x10
3 

120 140 

a 
I 

160 R,MM 

PHC. 3. Pacnpe.l(eJieHne pa..l(ltyC0B K0Jien qepeHK0BCKoro H3JiyqeHHSJ 11aCTH!l, 
H3Mepe1111oe MH0r0KaHaJlbHIIM qepeHK0BCKHM cqeTqHK0M npH aanycKe 
ero CHrHaJI0M MTI;-C~. lliTpHX0BK0lt noKa3aHII rpa11nnu H3M8Psteuol1 
06JiaCTH, onpe,11;eJIR8M1Ie noJI0ll:eHHeM mT0p0K nepe,11; q>0T0K8TO,D;lllm 
ro.nocKom1qecKHX cf?3Y. 

8 

, 
I· 
\ 

Ii 

B YCTaH0BKe ncn0Jib30BaJiaCb 3BM E3CM-3M - Tpexa.npec11asr M8lIJHHa c 

nro.isrnD BK 45 p83pR.l(HIIX CJI0B n UHKJI0}l naMJITU IO MKCeK. IlpH perncTpa

UHU C0<l!ITHSJ npeo6pa30BaHHaSJ B nnqiponolt K0.l( aMnJIH TY.l(H0-BpeMeHHaSJ UH

qopuannsr1IIl c so napaMeTp0B no IO pa.apa.noB Kax.l(lllt) aanoMHHanacb Ha 

nepecqeTHIIX cxeMax H nepe.naBaJI8Cb B 3BM112/ BMeCTe c C0,D;epll:HMIIM pe.:. 

rHCTpa JI0r11qecKHx npnaHaK0B. D K8.ll'..l(0M C061ITHH perncTpHpoBaJI8Cb CJie-. 

,D;YDmasr HlllP0PMauna :BpeMeHa nponeTa Ti cneKTpoMeTpa. no npeMeHn npoJie

Ta,Koop.nn11aTII OT N>3Y MH0roKaHanbH0ro qepeHK0BCKoro cqeTqnKa,BpeMeH

Hlle 0TM8TKH H aMITJIUTY.l(II CHrHaJI0B OT Bcex <J?3Y nqc,qepeHK0BCKHX cqeTqn. 

K0B Cr+C 4 ,CUHHTHJIJISJUII0HHIIX cqeTqHK0B S 3, 5 5, $ 7, aMnJIHTY.l(II cnrHan0B 

OT 6a30BIIX cqerqHK0B Bt' a Taltl!:e .l(0 40 JI0rnqecKHX npH3H8K0B. IlOJIH0e 

BpeMJI pernCTP8UHH C061ITHSJ C0CT8BJIRJI0 000 MKcex.rro 0K0HqaHHH HMITyJlbCa 

HHTeHCHBH0CTH 3BM perHCTPHP0BaJia noKaaaHHR 30 nepecqerHIIX cxeu, H0-

Mep H3MepeHHSJ, KaJieH,D;apH0e BpeMsr, K0,D;II ,D;JIR npoBepKH KaHaJia CBR3H H 

co,11;epll:HM0e cneunaJibHIIX perHCTP0B, Ha K0T0pue M0ll:H0 <l!IJI0 BpyqHylO 3aH0• 

CHTb HHq>OpMauH10, xapa.xTepH3YDmYD .l(8HH0e H3Mepe111,1e. 3a 0CTanmeecsr )t0 

CJie,D;YDmero nnKJia HHTeHCHBH0CTH BpeMJI (~6 CeK) 3BM npoH3B0,D;HJia nep

BHqHyD o6pa60TKY HHq>0pMaumi /IJ/ •. B qaCTH0CTH, aaxanmIBaJIHCb 63 0,D;H0• 

uepHue rncTorpaMJ.ru C cyMMapH!IM qncJI0M KaHaJI0B I,2•I04 ,D;JIR C06UTHl1, 

0T06paHHIIX no 38,l(aHH0lt C0B0eynH0CTH KpHTepneB. Morno <lllTb aa,11;aao ,11;0 

132 KPHTepneB, ncn0Jlb3YDmnx aMnJrnTY,D;H0-BpeMeHHYD n JI0r1,1qecKyD HHq>0p-

MaUHD. nnsr H3Mepeana H K0HTp0JISJ norepb 3q>q>8KTHBH0~TH perncTpaUHH co

<lLITHll H3-3a cnyqal1HUX CHrHaJI0B B noporooox cqerqttxax Cr 1,1 C3, HCil0Jlb• 

ayeMUX B aHTHC0Bna.l(eHHsrx, 3BM nepno.nnqecKn (~ I paa B qac) BKJimana 

ynpaBJISJ8Mj'D 3JieKTp0HHYD 3a.l(epxxy, C.l(BHraDmylO BpeMeHHYD 0TMeTKY M0~H

T0pa Ha 120 HCeK, EoJiee ,tteTaJlbHIIll K0HTP0Jlb. annapa.Typu n K8JIH6p0BKa 

BCeX TpaKT0B aMilJIHTY.ltH0-Bpe!.!eHHIIX 1,1311epeHnlt np0H3B0.l(HJIHCb B peaJibH0M 

BpelteHH no aMilJIHTY.l(HIIM H BpeMeHHUM pacnpe,tteJieHHSJM .ltJISI penepHUx co<l_u

THlt. B xaqecTBe penepaux 1,1cn0Jib30BaJIHCb.Tt:'.' -Me30HHUe co<luTnsr, 
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TpaKTll ,l(JIH 113Mepemrn al!nJ111TY.l(ll KOHTPOJil1p0BaJil1CI, ,l(OnOJIHl1T 8JII,HO: 

B KaJK,l(OM 11MITYJII>Ce 11HTeHCl1BHOCTl1 perncTpl1poBaJIOCI, 0,l(HO::J"C" -Me30HHOe 

C06UTl18 fl , B KOTOpOM Cl1rHaJI MOHl1TOpa, OTKpllBaDJllRil Jil1H8ilHll8 BOpO-

Ta, C,l(Bl1raJICH Ha 70 HCeK. Ilpll 3TOM B CJiyqae OTCYTCTBllH CllrHaJia Ha 

BXO,l(e Jil1H8HHllX BOpOT per11cTpl1pOBaJICFI nbe,l(eCTaJI, a np11 HaJinq1111 CJiyqail, 

Hora c11rHaJ1a - H8KOTOpoe 3HaqeHl18 aMnJIRTY.l(ll AL. TaKRM o6pa30M Henpe, 

pUBHO per11cTpl1pOBaJICH Y3Kl1il penepaun nnK 3JI8KTp11qecK11X nbe,l(eCTaJIOB 

n, no KOTOPOMY KOHTpOJillpOBaJiaCI, CTa611JII,HOCTI, HyJieBUX ypOBHeil B TpaK

Tax aMITJlllTY.l(HllX 113MepeHl1il 11 HaKanJ111BaJ1aCI, CTaTUCTl1Ka CJiyqailHUX cpa-

6aTUBaH11U ,l(8T8KTOpOB. 

!{OHTpOJII> pae5orn Mt!C B pellt11Me perncTpau1111 3H npo113BO.l(l1JICH no 

nOJIOllt8Hl1D 11 <pOpMe n11Ka 8HTl1,l(eilTpOHOB. KOHTpOJII, pae50Tll HaCTpoeHHOrO 

Ha perl1CTpaUl1D 31i nqc npOl13BO,l(l1JICH no nOJIOllt8Hl1D 11 ~OpMe nl1KOB BO 

BpeMeHHUX pacnpe.l(eJieHl1HX Cl1rHaJIOB OT ~3Y, nOCKOJII>KY nqc 11M88T HeKOTO• 

pyn 3(jlqieKT1rn11ocTI> pe rncTpau1111 JierK11x qacT11u (Hanp11Mep, paccesrH!mx ne, 

pe,l( Hl1M). 

Bo BTOpon rJiaBe ,l(l1CCepTau1111 Oill1CUBaeTCH KaJI116pOBKa yCTaHOBKl1, 

a TaKllte npoue.l(ypa npoBe.l(eH11H 113MepeH11il. B Haqane 11 KOHUe Kax.l(oro ce

anca pae50Tll Ha YCKOpl1TeJie npOl13BO,l(l!JIOCb onpe,l(eJie H11e U8HIJ ,11;eJ1eH11H Ka-;

HaJia CBIT, 113MepHeMoro ,11;11arta30Ha BpeMeH npoJieTa 11 Jll1HeilHOCTl1 mKaJIU 

cneKTpOMeTpa. Ilpoue.l(ypa KaJil16pOBKl1 l.fl!C 3aKJIIJttaJiaCI, B 113MepeHl111 38Bl1-

Cl1MOCTl1 KOOp,11;11HaT KOJII>U8 qepeHKOBCKOro CBeTa [TC- -Me30Ha OT ,l(aBJI8Hl1JI 

ra3a B cqeTtlllKe. IlpaBllJII,HOCTI, KaJil16pOBKl1 npoBepS!JiaCI, cpaBH8Hl18M 113-

MepeHHoro pa,11;11yca OT aHTl1,ll;eilTpOHOB R J. C pa.l(llyCoM, Buq11cJ1eHHUM no yr, 

JIY qepeHKOBCKOro 113eyqeHRH aHTll,ll;E?ilTpOIIOB, onpe,11;eJ1J18MOMy ,l(aBJI8Hl1eM 

raaa B cqeTtillKe. Ilp11 HaCTpOUKe 11 KaJil16pOBKe nqc B8J111tll1Ha ITOKa3aTeJIJI 

npeJIOMJieH11J1 raaa 11aMepJ1Jiac1, 11RTep~epoMeTpoM PaJieH c ra30BHM naaepoM 

B KaqeCTBe l1CTQqR11Ka CBeTa. lliKaJia 11RTe~epOMeTpa KaJil16pOBaJiaCI, no 

.'.Ji:'--Me30RaM, f 11 d.. • B xo.11:e 113MepeHl1il ITO pa3Jil1t!HllM napaMeTpaM 
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HaKanJI11Ban11c1, r11cTorpawu aMnJIHTY.11:HHX 11 BpeMeHHUX pacnpe,11;eJie1rnt1 c11r

HaJIOB OT Bcex ,11;eTeKTOpOB. Ha6op rl1CTOrpaw MOr MeHHTI,CH BO BpeMJI 3KC• 

n0311U1111 B npe.l(eJiax OTBe,l(eRHOro 06'68Ma naMHTl1. Ilep110,11;11t1ecK11, C 11HTep

BaJIOM 2-4 tiaca, BllBO,ll;llJICJI Ha netiaTI> Hae5op r11cTorprurn, no KOTopm1 

npOl13BO.ll:11JICJI KOHTpOJII> pae50TbI ycTaHO~K11.0T06paRHUe no Tpnrrepy ~ic1c3 

COC5UTl1JI no,11;BepraJIHCb 3KCITpecc-aHaJil13Y no CJiae5UM Kp11Tep11HM, KOTOpllM 

,ll;OJilltHIJ 6llJI11 3aBe,ll;OMO y.l(OBJieTBOpS!TI> H,l(pa 3H, 60Jiee Tflllt8Jllle qaCTl11tll 

11 HeKOTOpasi tiacTI, aHTl1,ll;eilTpOROB. lJISJ Bll,ll;eJieRHUX COC5UTULI r.acrretiaTUBM

CJI nOJIHUU Hae5op aMnJil1TY.l(HO-BpeMeHHUU 11 JIOr11t1eCKOA 11H<pOpM8U11l1, B pe

aJII,HOM BpeMeR11 oe5pa6aTHBaJIOCI, ,...., 80% C06llT11il. 

3a BpeMSI 3KCnep11MeHTa qepea YCTaROBKY 6UJIO rrponyJl{eHO 3, 75· IOII 

qaCT11U 11 3aperncTpl1pOBaHO 5•I05 C06UT11il, OT06paHHUX Cl1CT8MOH rrpe,11;na

p11TeJ1I>Ha°U ceJieKu1111, n r-.J ro6n:- -Me30HHUX 11_ n -co6uTUn. Pacnpe,11;enen11e 

Hae5opa CTaTUCTl1Kl1 no ceaHCaM pa60TU Ha yCKOpl1T8Jle npl1Be,11;eno B Ta6Jll1-

ue 2. 
Ta6nnua 2 

CeaHC MnmeH~) Cpe,ll;H.llHTeHCllB- Cpe.11:n .,11;J111T. 
N·IOII N,ro3 (I'CM- Hogn ceK. IO tiacT/ceK. 

cl. 

I At 
(OKTll6pb (8,I) I,5 I 0,21 5 

IT 
AP-(HOJl6J)I>-, 

.l(eKae!p1, (8,I) I,5-2,0 0,5-I,O 0,85 I3 
m 

~llHBapI>- Be 
eBpanb) (5,5) I,9-2,I I,O-I,I 0,46 9 

IY 
IAe ~8 I) (1,mpT-

anpen1,) Qi( 3:44) 2,3 I,6 2,23 49 

I-IY 3,75 76 

B TpeTI>en rnaBe ,11;nccepTaun11 omrnuBaeTcll o6pa60TKa nonytJenpux 

,l(aHHUX • B Hamen IlOCTaHODKe 3KCrrep11MeHTa tiaCTUUa, 11,11;811Tl1qMUl1PY8Mal! 

KaK ll,ll;pO aHT11Tp11Tl1ll, ,ll;OJllltHa rrpoilTl1 qepe3 B8Cb Kanan C nOCTOflHHOil :m-
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.n;aHHOil CKOpoCTbD, BH3BaTb cpa6aTHBaHHe MOHHTOpHOlf CHCTeW H He conpo

BOX,l(aTbCSI .n;pyr_,nrn qacTHUaMM B npe.n;enax HHTepBMa BpeMeHH, onpe.n;ensre

uoro pa3pemeH1-1eM annapaTypu. Rpoue Toro, He .n;oJI:a:eH cpa6oTaTb HH o.n;HH 

1-13 noporOBHX qepeHKOBCKHX CtJeTtJHKOB, &IOJIHTY,l(H CHrHaJIOB B CUHHTHJIJIH-

UHOHHHX CtJeTtJHKax ,l(OJ!l[Hl,I COOTBeTCTBOBaTb npoxox.n;eHHD 0,l(H03apsr.n;Holf 

. peJIHTHBHCTCKOH tJaCTHUH. 

0T6op TaKHX co6HTHil H3 Bcex co6HTHVi MC1c3 npOH3BOJ(HJICH no coBo-

KynHOCTH KpHTepHeB, KOTOpHe MOXHO pa3,l(eJIHTb Ha tJeTUpe rpynnu: 

I. Rp1-1Tep1-11-1, KOTOpHM ,1(0Jll[HH y.n;OBJ!eTBOPHTb BCe tJaCTHUH. 

2. Rp1-1Tep1-111, OT6paCHBaDDtHe tJaCTHUH C Maccoll Mx <; Mp. 

J.' Rp1-1Tep,m, OT6paCHBaDDtHe tJaCTHUH C Maccoll Mx <; Ma. 

4. RpuTepHH ,l(JIH H,l(eHTHcfJHKauHH 31f • 
ITepBasr rpynna BKJIDtJaeT: 

a) RpHTepnn "npaBHJ!bHOlf" KOM6HHaUHll norntteCKHX npH3HaKOB OT_6a-

30BHX CtJeTtJHKOB (Ill{), 03HatJaDll!lili HaJIHtJHe CHrHMOB OT CtJeTtJHKOB B2,B3 

Ii 0,l(HOli 1-13 nOJIOBHH CtJeTtJHKa Br· 3TOT KpHTepnlf OCTaBJisreT C06HTHH,CBH-

3aHHHe C npoxox.n;eHHeM 0,l(HOli tJaCTHUH qepe3 6a30BHe CtJeTtJHKll CBIT H 

CllJ!bHO yMeHbmaeT BKJia,I( C06UTHlf, ·o6yCJIOBJieHHHX O,l(HOBpeMeHHUM npoxox.n;e

HHeM J(BYX H 6onee tJaCTHU, npH KOTOPOM aunJIHTY,l(HO-BpeMeHHaH HHcfJOpMa

UHH B C06HTHH, KaK npaBHJIO, HCKalteHa. 

6) OrpaHHtJeHHSI Ha B8J!HtJHHH npeMeH nponeTa,H3MepeHHHe C OOMODtbD 

CUHHTHJIJIHUHOHHHX ctteTtJHKOB S 3 , S 5 , S 7, a TaKxe orpaH1-1tJeH1-1sr Ha aMOJIR

Ty.n;u CHrHaJIOB B CUHHTHJIJIHUHOHHHX CtJeTtJHKax B3 H S7, pacnonoxeHHHX B 

KOHUe MarHHTOOnTHtJecKoro KaHana, r.n;e OTCYTCTByer MarHHTHlllt aHaJ!il3. 

3TOT KpHTepHH np1-1MeHsrercsr MR ,l(HCKPHMHHaUHH CJiytJaeB B3rulMO,l(eltcTBHH 

tJaCTHU C BeDteCTBOM, conponox.n;aDDtHXCSI o6pa30BaHH8M H8CKOJ!bKHX BTOpHtJ

HHX qacTHU. 

B KpHT8pHHX BTOpOlt Ii TpeTbelf rpynn 3a,JtaBaJIHCb rprum:UH HHTepBa

JIOB .n;nn aunn1-1Ty.n; Act 1-1 BpeMenaux OTMeToK tci or C"lleTtJHKOB c1 , c3 H 

C2, C4, COOTBeTCTBeHHO. 
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Ilepe.n; npoBe.n;emieM OKOHtJaTeJibHOil o6pa00TKH Marep1-1ana npOH3B0,l(HJI

CH BH60p onTHMMbHHX 3HatJeHHlf rpaHHU B KpHTepusrx OT6opa, co9TBeTCTBY· 

IJIIIHX MaKCHMMbHOMY no.n;aBJieHHD cJJona npu coxpaneHUH 3ifxpeKTUBHOCTH pe

r1-1crpauu1-1 Ha YPOBHe ~90%. ll3ytJaJiaCb 3aBUCUMOCTb tJUCJia C06HTHlf, y.n;OB• 

N 

15 

10 

I 
250 

] 
250 

Puc.4. 

a 
I 

M-3,no 11 

Nd•'Tfi10' 

r 
Na-s103 

L 
Na ... 13103 

DI1 

L 
Na.49.,03 

Ill 
275 300 

..., ., 
µ 
~j 
t-..: ., 
'' ,~, .,_, 
''' r-+-,-, 

r.L1±{:f,_l 
I' I I I I' 

2~5 300 

200 nce1< 

OKmR6Pb 7Z r ~ 

a 

iJeKa6po 72, 

PHkpo 7Jr 

Mapm 7Jr 

325 r.,omH. ed. 

Mapm 13r 6 

325 r.,omtt ea. 

Pacnpe.n;enen1-1e no BpeueHH 
nponeTa co6HTHlf: aJocraBmuxcsr 
nocne npllM8H0HIISI KpHT0p!leB 
I+2+3; 6)p03YJ!bTB.T MapTOBCKOro 
ceaHca, Kor.n;a np1-1 o6paOorKe . 
BOCnpOH3B0,l(eHH YCJIOBHH nepBHX 
Tpex ceaHCOB. 

Jl0TBOpSIDDtHX ,l(aHHOMY KpHT0pHll1 

OT H3MeH0HHH YCJIOBHlf or6opa 

B rpex yqacTKax cneKTpa Bpe

MeH nponera - B o6nacru TL:' - • 

M030HOB 1 aHTH,l(eHTpOHOB Ii cfJo

Ha. IlpH 3TOM yqacTOK [JC' -Me-

30HOB H3ytJaJICH no ~ -co6HTH• 

HM, a o6naCTH d. ll cfJoHa no 

co6ijTHSIM MC1c3 • B Ka"!lecrBe 

~HOBHX paccMarpllBMllCb C06H

TllH, KOTOpHe COOTBeTCTBYDT 

06nacr1-1 Mace M>"3,5Mp, r.n;e 

B03MOJICHHlf BKJia.n; peaJibHUX tJac

THU B0CbMa MM. CyMMapHHe 

,l(aHHU0 06 ypOBHSIX no.n;aBJieHHH 

Ii 3qxpeKTllBHOCTHX perncrpaUHll 

"llaCTllU npH BU6paHHUX 3HatJe

HHHX KpllTep1-1en or6opa, nony

tJeHHHe no MaTePHMY nocne.n;He• 

ro ceaHca, npnne.n;eHu B ra6JIH• 

ue 3. ll3 Hee BH,l(HO, tJTO HaH-

6onee CHJ!bHblM "npOCTHM" 

KpHTep1-1eM HBJisrercsr KpHTepHlf 

C2, npnMeHeHHe KOM6HHauHH I+C2 OCTaBJIHeT Bcero 2 C06HTHH 1-13 Been BH-

60pKH C06HTHlf MCrC3• B nepBHX TpeX ceancax CtJeTtJHK C2 He 6HJIHaCTpOeH 

Ha 3cJJcJJeKTHBHYD perHCTpaUHD d. , no3TOMY Ha 3TOlf tJaCTll CTB.THCTllKH rrpH 
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COBMeCTHOM np11ueHeH1111 Kpl1Tep11eB I+2+3 OCTaeTCfl 26 co0UT11li, 113 KOTO

pux 24 11~eHT11ifn,rU11pyeTCfl nocne~YDIIlHID'I Kpl1TepnRMl1 KaK d. • 
H~eHTRifn,rK~lifl n~ep 3H. Pacnpe~eneHue no BpeMeHu nponeTa ~JIR oc

TaBrmxcR nocne npi1uenemrn Kpl1Tepun I+2+3 28 co0HTl1li noKa3aHo Ha 

pHC~4. U3 3Toro pucyHKa BH~Ho, QTO 24 C00HTl1fl nexaT B aHTH~eliTpOHHOli 

OOJiaCTH H QeTUpe COOHTHfl (I+IY) B oOnaCTl1 aHTl1TPHTHfl. 

B nocne~neM ceaHce (65% o01I1eli cTaT11CTl1K11) B oOnacTR d ne naO

JID~aeTCR HR O~Horo C00HTl1fl. ITp11MeHeHHe Oonee cnaOux Kp11:rep11eB I+2+ 

+C2, I+C2, He MeHReT KapTl1HU. Ilp11 11cnom,3_0Ban11u Kp11Tepun I+2+C4, :r.e. 

npH llCKmoqemrn 113 paCCMOTpeHHfl l!HcpopuaUHH .OT cqerquxa C2,nORBnfl8TC.fI 

25 coOu:rnli B oOnacT11 d.. np!i o:rcyTCTBRR cnyqalino pacnpe~eneHHUX (Jlouo. 

DUX coOHTHli (pnc.40). TaKRM o0pa30M, ,ll;UCKpHMHHaUl1H cpoua ~OCTaTOQHO 

BHCOKa 1.axe Oe3 yqeTa l1HqJOpM~Hl1 OT CQeTQl1Ka· C2, B pa.3JIHQHOli 3qxfieK

Tl1BHOCTl1 KOToporo no OTHomeH11D K qa.nn1uau c p i::o J3a: 1;1 3aKJIDQeHo 0Tn11-

q11e nepBHX Tpex ceaHCOB OT nocne~Hero. C yqeTOM pea.nLHOli 4iopw nnKa 

B cneKTpDMeTpe no BpeMeHVJ nponeTa BepORT!iOCTL l1MHTaUVJl1 qeTHpex H~ep 

aHTl1TpVITVlfl aHTVI~eliTpOHaMU He npeBllJllaeT 4.10-6• 

B TeQeHHe nepBoro 11 qaCTVI BTOporo ceaHca npOHCXO,ll;UJia HaCTpOliKa 

11 BHOop peirnua paMTH l!lIC. Ilo3TOMY vr~eHTHcpHK~VIR 3H no vrmpopuau1111 · 

OT Mqc npGV13BO~VIJiaCL Ha 80% DCeli CTaTRCTVJKVI. Ilp11 3TOM H3 I4 C00HT11li, 

OCTaBmHXCH nocne npvrMeHeHl1fl Kp11TepHeB I+2+3, B 5 cnyqastx HaOJID~aJIOCL 

cpaOawBaH11e Mqc, Ha pvrc.5 npe~cTaBJieHo pacnpe~eneHHe 3Tl1X coOuT11li 

no pa~uycy KOJILUa qepeHKOBCKOro 113nyqeHHH, B oOnaCTVI a.HT11Tpl1THfl C no- · 

MOIIILD !flIC Bll~8Jifll)TCH Te ·ire coOUTUfl IT, III, IY, QTO H no BpeMeHVJ npone

Ta Ha yKa3aHHOli QaCTH CTaTl1CTl1Kl1. 

RaK 11 M1IC, nqc Oun HaCTpOeH Ha·pernCTpaU11D 31f, HaQHHaH CO BTOpO

ro ceaHca. Ilpu 3TOM B Tex lite Tpex C00UT11HX (IT,III,IY) Vl3 I4 OCTaBmHXCfl 

nocne npvrMeHeH11fl Kp11Tep11eB I+2+3 ntrc 3aperncrpvrpoBan npoxox~emie 

qacT11U co CKOpOCTLD, paBHOli CKOpOCTl1 3n. BepORTHOCTL qJOHOBOli 11MVJTa-

· 14 

I'pynna 

l 

·2 

3 

~ 

TaC1.1111ua 3. 
Ha3BB.HKe . I'paa1tua xpHrepHII ~8ltTHBHOCTL Ko3¢1llHitH- 'lHc.110-oc-
1tpHrepu ltPfi~iHII ,-.1111· eHT no,-aB,;. TaBllllXCII 

.11eaHa rf)oaa COCIHTHII 
(ITK) - 70 J__ 75000 

t'.37 I t37-ti,!-<3, 5 ace1t 
no OTHO■eHIU> 1t llCr?3 (ITK) . 
98 2,5 

·t . 
99 2 

f 
j t5rt5~,3,5 ace1t 

B . I t37-ts~ ~. 5 &Celt 99 - 20 

-A3, 7 A3,7 ~.-4A!,7 ·• 98 I,I 

. I ... - 97. 50 57000. 
lf1 

C3 

2 
1+2 

C2 
- ., 

C4 

3 
I+C4 

I+2+C4 
I+C2 
_I +2+C2 
T+2+1 

PHc. 5. 

I tc1 -ttl~2,5 ucex 98 4 

Ac,~ 0,BA~ 
,•.··. 

It~ -t:I> 2,5 acex · 99 
.. 

2 
.. · Acs~ 0,8Ar . 

97 6 - 5'.IJOO 
93 170 50200 

I tc.2 -~1)2,~ HC8lt 98 16 

Aea. ~ O, 3Atz 
,. 

.. 
1tc

4 
-t~j;)2.~ Hcex 99 378 

A ~- 0,6Ad. A 

C♦ ~ C+ 
98 16 

96 36 
93 29 

96 2 .. 
92 2 - .. 

, . 
92 2 

:J tt' ·a 
I I 

'I 
I I 

: ' I I 

5-l \ I I 
I I 
I I 
I I 
I I 

\ 
~ 

100 110 120 130 140 150 160 
~~ 

Pacnpe .. eneHH8 no pa .. Hycy ltOJILUa qepeHKOBC1toro H3JiyqeHHII B 
MHOrOKaHaJILHOJI qepeHltOBCKOM cqerqHite --«a COCIHTHI, oroC!paHHHX 
no ltpHTepHIIM I+2+J. MOHHTOp M • 3,0·IO (80~ nOJIHOA crarHc
THltH). 
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nm1 Tpex co6HTHll B 06JiaCTH 3lf He npeBHmaeT B 3TOU cnyqae 10-5 • 

Mac ca 3ape ritc:TpnpoBaHHwt '.'qacntn cinpe;a:emrnacL no nx. HM!l~ JILCY' n 

cttopocTH~ n3!.iepeHHoll · no BpeMeHn nponeTa B_ CBII n yriry qepeHKOBcttoro 

H3JlyqeHHII B WIC: Cpe,ll;HHll HMnyJILC qac~Hn B MarHHTOOnTnqeCKOM KaHaJie, 

H3MepeHHHll npn noMOIIIH WIC, OKa3aJICII paBHIDI P=(25:I0+0,06) rsB/c.Cpe.ii-
. - . 

Hee 3HaQeHne uaccu qacTnn I+IY, onpe;a:eneHHOe no nJI(f>opuannn OT CBII, 

paBHO M=(2,79_:t0,I3) raB/c2 H C~Bna;a:aeT B npe;a:enax OIIIH60K C0.3HaQeHH-

_eu· M ,. (2,82~,0,\)rsB/C2=(I,004,!D,OI4) MaH , 

H3MepeHHHM c nouo1111,n Ml!C no co6HTHIIM IT-IY. 

BennqnHa 3ap11;a:a qacTnn I-IY, onpe;a:eneHHaJI no rumJIHTY,ll;a.M cnrHa

JIOB B 5 CUHHTHJIJIIIUHOHHHX CQeTQHKaX H lqC,OKa3aJiaCL paBHOll 

z .. (0~98 ! 0,02)-e • 

. Ha.OCHOBaHHH 3THX ;a:aHHHX MOSHO c;a:eJia?L BUBO.I( 0 TOM,QTO.COBOKynHOCTL 

HCnOJIL3yewx KpHTepneB OT60pa B COQeTaHHH C nBiiopuaunen OT JID6oro 

;a:eTeKTOpa, onpe,ll;0JIJIDlll0rO CKOpOCTL qaCTHU ~ CBIT,WIC, nqc,;a:ocTaTOQHa 

;a:JIII Ha;a:eSHoll H,ll;0HTH<l>HK!iUHH 11,ll;ep 3Ii, H YTB_eps;a:aTl>' QTO; cpe;a:n 3' 7. rnII 

npony111eHHHX qepe3 ycTaHOBKY qacTnn 6uno_3aperncTpnpoBaHO 4 cnyqaa 

npoxox;a:eHHII 11:a:ep aHTHTPHTHB. 

OneHKa ceqeHHII o6pa30BaHHII aHTHTPHTHII. MOSHO, no-BH,ll;HMOMY, ou

,ll;aTl>,. QTO BHXO,ll;ll aHTHll,ll;ep 3lf H d_ 0,ll;HHaKOBHM o6pa30M 3aBHCHT OT. aTOM

HOro Beca 11:a:pa-MHmeHH A. Ceq~HHJI o6pa30BaHHII aHTH11;a:ep 3H n d. CBII- _ 

3aHH COOTHOmeHHeM 
d.2<33ij(A) = ~- d.

2~a (A) , 
d.P d.Q na dPcl.Q -

r;a:e n3ti n na - cywapHue qncna 11:a:ep 3Ii n d. , pox.neHHHX B sa;a:aH;.; . 

HOM HHTepBane d.PdQ 3a Bee Bpewi: sKcnepnueHTa Ha Bcex MHmeH11x. OTHO

memie n37na. , B CBOD oqepe;a:L, MOS0T_ 6HTL Hall;a:eHO no QHCJIY 3aperHCT• 

pnpoBaHHHX qacTnn. nn<Ii<IiepeHUHaJILHOe ceqeHHe pox;a:eHHII aHTH,ll;ellTpOHOB 

Ha Jl,ll;pe aJIDMHHHII/I4/ . 

dP~6 co0 
;25rsB/c)=(O ,IIiJ ,02)cT:PJ~¥;876 .31JtpoAt 
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OTcn;a:a :a:n<Ii<IiepeHUHMLHoe ceqeHHe 06pa3oriaHH11 Jl.l(ep. 3H Ha 11;a:pe At.. pa_B-

HO d2.s . o -·• -· .. ··. . -35 . . cil- ' 
~(O ;_ 25_rsB/C)=(I,OiJ,6~ IO _cfepa.i,;-1'3B/C~J!)tpoA/ 

C.ne.l(yer HMeTL B BH.l(y .,_ qro _ KpOMe npHBe;a:eHH_on _ B 3THX B0JUltmHa_x crarH

CTH110C1tOit omn6ItH,' HYXHO jQHTHB_aTl>· raae CHCTeUaTHQ8CKYD O_IIIH6ey~SO,C 

B ceqeHHH pOX,ll;01IHJl.1r' -Me30HOB. 

OcHOBH!le. p03YJILrarH .l(HCCeprannn COCTOJIT B CJl0,ll;YD1110U: 

I. BunoJIHeH axcnepnueHT no noncxy 11:a:ep aHTHTPHTHII. B pesyn1,rare 
. ' . - . . . ' . 

3KCnepHMeHra saperHCTpHpOBaHO Q8Tllp8 HOBUX, paHee H0H3B0CTHHX aro11-
,; .. · .. , ; . , '. ,}_ : . ·-

HUX 11:a:pa aHTHBeJ110CTBa - aHTHTPHTHB. B xo;a:e 3KCnepHMeHTa _tjepe3 KHOro-

napaKerpnqeceyn yCTaHOBKY, COCTOBIIIYD H3 CUHHTHJIJIBUHOHHllX H qepeHKOB

CKHX --c~er11nx0B H · pa60T8;JllllYI> Ha JmHHH ~ 3BM, npony111eHo 3, 75•I011 or-

pnnareJILHO 3apazeHHHX qacrHn C HlllIYJILCOM 25 raB/C. OcHOBHall rp_y:a:

HOCTL sxcnepHKeHra 3aKJIDQMaCL B TOM, QTO OKOpOCTL a;a:ep aHTHTJ)HTBJI 
~· . . . ' ' i . - -· . 

( 3ii) OTJIHQaerca OT CKOpOCTH CBeTa H _OT C1tOpOCTH )tpyrmc qacTHn nyqm 
. '; ~ ~ . : . . ' . ·-. . . . . . •. . ·_ . 

B rperLeK suaxe n aBJiaerca e;a:nucrBenuon H3Mep11euon Ha onure Be711111H-

uoit, OTJIH~~-~n ~- or ~YJ'H~ qacrnn. nna ~a;a:esHoll n.it~H~~<IinxauHH ~- · 

CKOpOCTL qacum H3Mepa.11acL H83aBHCHMHMH_ M0TO,ll;aMH:. no BpeMeHH nponera 
> ~ •• C -· .' ; • • •: •• ' ; •' • - ~ ' •' • • 

Ha H8CKOJILXHX 6a3aX H no yrny.qepeHKOBCKoro H3JIYQ0HHB C~0TQHKIWH paa-
~' '· . ~ ~ . . ' - , . : ... ·, 

JIHQHHX THOOB. ITOCKOJll,KY npOB8,ll;0HH8 cnenna.nLHHX qJOHOBHX_ H3M8peHHii, 
• ' C '-, ' •, '.: • , '., 

KaK npaBHJIO, rpe6yeT BpeM8HH,OpaBHHMOro c BpelleHeM Ha6opa CTaTHCTH-. ' ' .. : " ,-". 

x•. B .JtaHHOll 9KcnepHK8Hre BC8 ;a:eTeKTOJJl, C noMO-LD KOTOpllX H.1(8HTHl)Hml-

pyeTca 3a: ~o · cxopOCTH, ~erncTp~poBaJm qacTHUU B .l(OCTaToq~o _llll'!po~oll 
, . . ' t. • ·,. , .. • ..... ·. -, . 1 , 

HHT8pBa.ne )lace. :3ro n03B0JIHJIO npOBO,ll;HTL <IioHOBlle H3Me~eHHB no BC0K _ 

,JteTexropau .. O,ll;HOBp0ll8HHO c_ 

cyrotiHHx,. ~~Ke~~HHI. npn B!lcoxou __ pa3pemeHHH npO.l('&BBJIBeT· noBumeHHue rpe~ 
'• '~ . ,t ; :• •' L • • • • • • S • ~ • ,•. '•• • '. ' • • 

Ha60pOM CTaTHCTHKH. Ilp0B8.1(0HH0 111101'0-

60BaHHB x,',1;0J1rOBp8M8HHOtt cra_6HJILH!)CTH pa6oru annapaTypH H. mur,pon,. 
. ."•;. : ,.,... . . . . ' -

yCJIOBHit H3MepeHHll._ licnOJIL30BaHHe :3BM Ha 'JIHHHH C 1¥1ITapaTypott ,l;~JI 00.BJ• 
.. . ' - ,. .. {' ~ - . · ... 

'· 
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qemu, pe3yJibTaTOB B peaJibHOM BpeM!)HH CHID!aeT 1mt npocrneMII. 

CHCTeMolt npe,JtBapHTeJibHOro OT60pi 6uno BU,JteJieHO 5•Io5 C06UTHl1. 

IlOJIHaJI .HHipOpManm1 06 3~H'x co6~THJIX BMeCTe C mi¢op11an~en o~rn6at.":.Me-

30HH~X penepHUX C061JTHl1 aanHCal!li. C IlOM~Jnbli 3BM Ha uarHHTHYD. JieHTY • 

B XO,Jte o6pa60TKH 6Hmt BU6paau rpanunu u'cnom,::,yeMi:J:ic KPHTeptH3B. IIocne 

IlJ:lfMenenus Bu6paHH0!1 coBoKynnocTH KpHTepueB i· co6UTHBM, oTo6paHmrn 
' -

CHCTeMolt npe.itBapHTeJibHOro OT6opa,B o6JiaCTH Mace MxC:! JMp OCTaeTCB 

qeiup1( C06UTHB. IloKa3aHo, QTO nOBBJieHHe 3THi C06UTHl1 He 3aBHCRT OT 

npone,1typu o6pa6oTKH,a TaDe To 1 QTO H36HpaT8JibHas cnocoOHoctL ycTaHoB

KH oqeHb BilCOKa H )ins BU,JteJiemrn YKa3aHHUX qacTHn ,ll;OCTM'OQHO npHlleHe-
. . 

HHS KpHTBpHeB,AHCKpH!lHHHpyDlllHX '!aCTH~U C MaCC011!4x( Mct,B CO'!eTaHHH 

C HHtpOpManuen OT nn6oro H3 Tpex H,JteHTH(J\HnHPYDlllHX ,JteTeKTOpOB (cneKTpO

MeTpa· no Bpeuenn nponeTa, MHoroKaHaJibHoro H .itmJxpepennuanbHoro qepeH• 

KOBCKHX cqeTQHKOB). BepOHTHOCTb m.mTanun yKa3aHHllX c:06un1!1 aHTH,Itelt

TpOHfilrn B cneKTpm.1eTpe: no BpeMeHH npoilei:a He :npeBumaeT BeJIHQUHll 

4 • rn-6, a B ,n:mfxpepeHnnanbHOM ~epemtoBCKOM cqeTti~Ke · rn-5• · Uacca · H 3a

PSI.Jt 3aperHCTpHpOBaHH!lll' qaCTIIU COBna.itaeT co 3HaQeHHBMH I o:m.n:aewMU 

cornacno npe,n:cKa3aHHSIM CPT-Teopew ,JtJIB B,Jtpa aHTHTpHTHB. Ha OCHOBaHHH 

3THX .n:ammx uoxHo c.itenan BUBO.it, QTO. cpe.itH J,75.IQII nponymeirnux 

qepe3 YCTaHOBKY qacTHU 6UJIO 3aperncTpuponaHO qernpe HOBUX B,ltpa aH

THBemecTBa - B,ltpa aHTHTpHTHB 3fl. 
2. Onpe,JteJieHO ceqeHHe o6pa30BaHHB ~,Jtep aHTHTpHTHB C HMIIYJibCOM 

P=25 ran/c IlO,Jt OO no OTHOmeHHD K HanpaBJieHHD nyqKa nepBHQHUX npOTO

HOB c 3Heprnen 70 r3B 

d.'<:t~ii (00 "25 / )-(I 0·n ) •Io-35 ·CM2 dPdQ ' r3n c - ' !;-',6 c±epa.it•l'3n7c•Jfl~. 
OCHOBHHe pe3yJibTaTu, BOme,JtllIHe B .n:uccepTanun, ,JtOJIOXeHU Ha MeX,JtYnapo,Jt~ 

HOit KOH(flepeHUHH no cliH3HKe BUCOKUX 3HeprHl1' Kuen' I97ol151,' Mex.u;YHapQII 

HOM cm1no3uyMe· no ijlH3HKe nucottux 3Heprun H ~ne'11eHTapnux qacTmt II CH
Hae 1973/4a7, B ,JtOKJia,Jte,npe,JtCTaBJieHHOM ua XYII Mex.icrHapo.itHYD KOHcliepeH
nun no cliH3HKe BUCOKHX 3Heprnn,non.iton 1974/46/, a Taue n pa6oTe/4nJ. 
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