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B pacrraaax K-+ITITY MO>KeT cyruecTaoaaTb aaa MeXaHH3Ma IIOSIBneHHSI 

y -KBaHTa: BHyTpeHHee TOpM03HOe H3ny'leHHe H IlpSIMaSI 9MHCCHSI. npouecc 

BHyTpeaaero TopMoaaoro uany'leHHSI xoporuo uaaecTeH 11,21, ero aMrrnHTyaa 

rrporropuuoaanbHa e • G , rae e H G ·-KoHCTaHThi :aneKTpOMarHHTHoro H 

cna6oro aaaHMoae:ii:cTau:l!:. TaK Ha3hiBaeMaSI rrpSIMaSI sMHCCHSI - IIOSianeHHe 

y -KaaHTa IIpH rrepexoae oT Ha'lanbHoro K -cocTOSIHHSI K KOHe'IHOMYITIT 

COCTOSIHHIO IIOK8 3KCIIepHMeHTanbHO He 06Hapy>KeHa. 0aHaKO C 9THM MeX8HH3-

MOM 1'103HHKHOBeHHSI <iJOTOHa CBSI38H pSI):{ HHTepeCHbiX IIpo6neM, IIOCKOnbKY IlpH 

uccneaoaaHHH pacrraaoa K-+ ITITY c IIpSIMoii: SMHCCHeii: MO>KHO rrpoaoaHTb IIpSI-

Mhie rrpoaepKH cneacTBH:i!: T- H CP-HHBapuaHTHOCTH 13,4 1. KpoMe Taro, anSI 

pacrraaa K+-+ IT+ IT 0 y HMeeT MeCTo caoeo6paaHaSI cuTyaUHSI. MJ>I aaaeM, 'ITO 

rrepexoa K+ -+IT+ 1T
0 

aarrperueH rrpaaunoM \ ~ T \ "' 1/2 • Ecnu rrpearrono>KHTb, 'ITO 

OH HJ:teT aa C'leT :aneKTpOMarHHTHbiX B3aHMO):{eHCTBHH C \~T\=3/2 1 TO ero 

aMrrnHTyaa aon>KHa 6hiTb rrporropuuoHanbHa G • e 2 
• B TO >Ke apeMSI, anSI 

rrpouecca c rrpSIMOH :aMHCCHeii: aarrpeTa \ ~ T\ = 1/2 HeT, H aMrrnuTyaa TaK>Ke 

rrporropuuoaanbHa e • G • e = G • e 
2 

• TaKHM o6paaoM, Kaaanocb 6bi, 'ITO 

B :aToM crreuHanbHOM cny'lae aMIInHTYJ:thi pacrraaoa 

+ + 0 K -+IT IT y (IIpSIMaSI 9MHCCHS1) 

MoryT 6hiTb ):{a>Ke O):{HOrO IIOpSIJ:tKa BenH'IHHhi 1 B OTnH'IHe OT 06bi'IHOrO TOp-

M03Horo H3ny'leHHSI, rae qacToTa rrepexoaa A_. B + C + y cocTaBnSieT 

"' 1/137 'laCTOThi rrpouecca A-+ B +C • 11HTepecao, cneaoaaTenbHo, :aKcrre-
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PIIMSHTS/IbHO llpOBSpi!Tb B03MO)I{HOCTb CYlllSCTBOBSHIISI "aHOMS/IbHO" 60/lbll!IIX 

SMll/IHTYA npSIMOi!: SMHCCHH B pacnane K+ ... 17 + 17° y. 

Mo)I{HO 1111 nony"'HTb oTBeT Ha STOT Bonpoc np11 HCC/IellOBaHHH pacnanoB 

0 0 
K s ... 17+11-y, K L -+11+,7-y H K+ -+17+11°y np11 T

11
+> 55 M_sB? Pacnanhi K0

8 -

H K~ -Me30HOB Ha 1717 y He IIMSIOT HII"'SI'O o6mero Apyr C APYI'OM, nep

Bbii!: H3 HHX M0)1{8T HATH 3a C"'ST BHyTpeHHSI'O TOpM03HOI'O 1!3/ly"'SHI!SI1 KOTD

poe HH"'SM HS ll01l8B/18H01 H 3a C"'ST npSIMbiX nepeXOAOB S/19KTp11"19CKOH llpH-

0 + -
pOAhi; B pacnane K L -+ 11 17 y TOpM03HOe 1!3/ly"'eHHe nonaBIICHO H3-3a 

npH611H3HTenhHOro coxpaHeHHSI CP, a npSIMbie ncpeXO/lhi MOI'yT 6biTb IIHlllh 

MBI'HIITHOI'O XapaKTepa, KOTOpb!e 1 llpH npO"'IIX paBHbiX yC/IOBHSIX1 Clla6ee B03-

M0)1{Hb!X sneKTPH"'eCKHX nepeXOAOB, LlnSI pacnana K+ -+11+ 11° y B03MO)I{Hbl 

Bee Tpll BHila MeXSHH3Ma SMHCCHII cj>oToHa, npH"'eM npH T
11 

+> 55 MsB no

MHHHpyeT TOpM03HOe H3/ly"'eHI!C, To CCTb Mbl BHilHM, "'TO nee 3TH npoUeCCbl 

He O'i9Hb Yll06Hhl ll/ISI llOIICKB npSIMblX nepeXO/lOBi B HIIX /IH60 HCKOMbii!: llCpe

XOA He M0)1{9T 6b!Tb MaKCHMa/lbHbiM1 IIH60 rrpHCYTCTBYIOT M8lli810UlHC scj>!jJeK

Tb!1 KOTOpblS MOI'YT 3SBY811Hp0B8Tb OCHOBHOH, 

Ka*eTcSI, Ha116onee yno6HhiM anSI &Toli uenH 
151 

SIBIISieTCSI pacnan 

+ 
K ->11+ 11° y npH T17 +< 55 MsB, rne aMITIIHTYila TOpM03HOI'O H311y"'eHHSI pe3Ko 

YM8Hbllla8TCSI1 a npSIMbiS 3/18KTpH"'9CKH8 nepeXOilbl 1 eC/IH OHH cymecTBYIOT 1 

ll0/l)l{flbl llOCTHI'aTb CBOSI'O MSKCHMyMa, 

B CBSI3H c &THM 6hma npennpHHSITa nonhiTKa HCcnenoaaTh pacnaA 

K+ -+17+ 17° y npH T
11

+< 55 MsB c noMOlllbiO KceaoHoaoi!: ny3hipbKOBOii KaMephi, 

0611allSIOUlei!: BbiCOKOi!: scj>cj>eKTHBHOCTbiO K A8T9KTHpOB8HHIO npOUCCCOB C Y -

({B8HT8MIIo 3anaqa HCC/18/lOBBHIISI cj>opMyiiHpOB8/IaCb C/18/lyiOlllHM o6pa30M: B 

+ 
Bhi6paHHOi!: 06/ISCTH 3H8pi'Hi!: 17 -Me30Ha RallO 1'\POBeCTH llOIICK npSIMbiX ne-

peXOilOB1 8Mll/IHTyAa KOTOpbiX IIMS/Ia 6hi "aHOMS/IbHO 60/lbll!YIO" BC/III"'IIHY1 

T.e., no Kpai!:Hei!: Mepe, A >> A T • 
1T OpM,H3n, 

1, On11caaHe &KcnepHMeHTa 

KceHoHOBaSI ny3hipbKOBaSI KaMepa 161 o6nyqanacb cenapHpoBaHHhiM nyq

KOM M91l/19HHbiX K+ -M830HOB ( p = 750 M&BfC), 3arpy3Ka COCTaB/ISI/18 

0,8 K + -pacnaAa Ha Kanp. B naHHOii pa6oTe rrpHBOilSITCSI pe3yllhTaTbi aHanH-

4 .. 

1 
't···'. 
.;·, 
,. 
"' ~t 

I 
1 

' 
~ 

38 nepBbiX 50 Tb!CSI'i pSCllSAOB, 113 KOTOpb!X 6bl/10 OT06pSHO 88 KSf 

B nepexoA K+ -+17+ 17° y • KpHTepHH oT6opa 6hl/IH cnenyiOUlHe: 1) c• 

A0/1)1{110 /lelKSTb B Bbiile/leHaOM 06'beMe KSMepbi; 2) TO"'KH KOHBepCI 

KBSHTOB HSXOASITCSI He 511HlK8 "'SM HS 5 MM OT paCllSAKOi!: Bepll!HKb 

6er BTOpH"'KOli 38pSI)I{eHHOli 'iSCTHUbl - 60/lbllle 10 MM i 4) Ka KSAp 

paKHbiM C05biTHeM OTCYTCTBYIOT ApyrHe BeplllHHbl pacnaAOB B ccjlep• 

BOKpyr ASKHOli TO'IKH p8Cll8A8, 

Bee CHHMKH 6hi/IH npOCMOTpeHhl TpH paaa; acjJcJleKTHBHOCTb Tp 

llpOCMOTpa COCTSB/IS!/18 96%, nocne TpeXKpaTKOI'O H3MepeHHSI KS)I{A• 

THSI C llOMOlllbiO CllellHS/IbHOli rrporpaMMbl KOMrrOKOBS/ICll OAHK pa5o• 

'ial!:. BoccTaaosneaHe aanpaaneKHH ABH*eKHH 3apHlKeHaoll 'iaCTHilbi 

/IOCb rryTeM rrpHMSHSHHSI MeTOAS MBKCHMS/IbHOI'O llp8BA0110A06HSI / 7 

TS MHOI'OKpSTHOI'O paCCeSIHHSI B CpeAe H H3MepHT8/IbHblX OlliH60K, E 

Be rpaAYHPOBO"'Horo pacnaAa 6&In B&I6paa npouecc K + ... 17 +17 + 17 -, 

HOCTb ASTeKTHpOBSHHSI KOTOpOI'O B Bb16paHHOM pa60'i8M 06'beMe KSI 

HHnacb 100%, Bcero B aToM o6'beMe 6&mo aaliAeao 885± 47 cny"'ae 

AS K +-> 17+ 17 + 17- , LlnH pSC"'STOB HCUO/Ib30B8/10Cb 3H8'ieHHe OTHO< 

"'SCTOTbi Aaaaoro pacnaAa, pasaoe 5,54:!; 0,04%, LlnH nposepKH MeTe 

pa60TKH A8HHbiX 6bl/IH OCYUlSCTB/IeHbl KOHTpOnbHbiS H3MepeHHSI OTHC 

HbiX "'SCTOT H3BeCTHbiX rrpOilSCCOB, nonyqeHHhie peayn&TSTbl CBSASJ 

IIHUY 1, 

Ta6nHua 1 

0THOCHTe/lbJihle 'i8CT0Tbl1 H3M8p8HHbl8 A/lSI nposepKH 

MeTOAHKH 8H8/IH38 A8HHblX 

THn pacnaAa K+ -+17++17° K+->17++17°+17° I( ... 17 ++17 ++11-+Y K+ 

npH ~ 

.LlaHHbili 3K-
-4 

CrrepHMeHT 0,200:!;0,037 0,0180:!; 0,0050 :50,9.10 (2,7:!;2 

MapOBbie 
-4 

3HS'ieHHSI 0,2084:!:0,0028 0,0169:!; 0,0005 (10+4)·10 (2,2~ 
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oeepHTb e03MO~HOCTb cymecTeOe8HHH "aHOM8flbHO" 6on&mHX 

ofi 9MHCCHH e pacrr8Ae K+ -> rr + rr
0 

y. 

rrony'IHTb OTeeT H8 3TOT eorrpoc IIpH HCCfl9AOe8HHH paCII8AOe 

-.rr+,7-Y H K+ -•rr+rr 0 y rrpH T +>55 Mae? P8CII8Abi Ko _ 
L TT • S 

e H8 TTTT y He HMS!OT HH'ISI'O o6mero Apyr C ApyroM, Oep-

~eT HATH 38 C'IST eHyTpeHH9I'O TOpM03HOI'O H3flY'I9HHH1 KOTD

OAaeneHO, H 38 C'IST rrpHMbiX rrepeXOAOe 9fl9KTpH'I9CKOH IIpH-

0 + -
e KL ... rr rr y TOpM03H09 H3nyqeHH9 IIOA8Bfl9HO H3-38 

coxp8HeHHH CP, a rrpHMbie rrepexOAbi MoryT 6biTb nHmb 

8KT9p8
1 

KOTOpb!9 1 IIpH IIpO'IHX p8BHLIX ycnOBH>IX1 cna6ee B03-

rrepeXOAOB, .Un>~ paCII8Aa K+ -.rr+ rr 0 y B03MO~Hhi 

exaHH3Ma 9MHCCHH <jloToaa, rrpH'IeM rrpH T
17 

+> 55 Mas A0-

03Hoe H3nyqeaHe. To ecTb Mbi BRAHM, 'ITO ece 9TH rrpouecCbi 

Hbl Afl>I IIOHCK8 IIpS!MbiX rrepeXOAOB; e HHX nH60 HCKOMbiH rrepe-

6bJTb M8KCHM8flbHbiM 1 nH60 IIpHCyTCTeyiOT MemaiOmHe a<jl<jleK

oryT 38ByanHpOe8Tb OCHOeHOH, 

H8H6onee YA06HbiM AflH 9TOH uenH / 5 / HenHeTCH pacrraA 

T
17

+< 55 Mas, rAe 8MrrnHTyAa TOPM03Horo H3nyqeHHH pe3KO 

IIpHMbie 3fl9KTpH'I9CKH9 rrepeXOAhi, eCnH OHH cymeCTByiOT, 

aT& caoero MaKCHMYM8. 

3THM 6bin8 rrpeArrpHHHT8 IIOIIbiTKa HCCfl9AOe8Tb pacrraA 

f
17

+< 55 Mas C IIOMOmbiO KCSHOHOeol!: rry3blpbKOBOii KaMepbi 1 

·lCOKOii a<jl<jleKTHeHOCTb!O K A9T9KTHpOB8HHIO rrpOUSCCOB C Y -

'IB HCCneAOB8HHH <jlopMynHpOBanaCb CflSAyiOmHM o6pa30M: B 

8CTH 3H9pi'Hii TT + -Me30Ha HBAO rrpOBSCTH IIOHCK rrpHMbiX rre

TYAB KOTOpb!X HMena 6bi "aHOManbHO 6on&myiO" B9flH'IHHy, 

ii Mepe, A » A , 
TT TOpM,H3n, 

I. OrrHCaHHe 9KCrrepHMeHTa 

aH rry3bipbKOBaH KaMepa 161 o6nyqanac& cenapRpoeaHHbiM nyq

K+ -Me3oaoe ( p = 750 Mae/c). 3arpy3Ka coc'!'aBnHna 

AB Ha KBAp, 8 ABHHOH pa6o'!'e rrpHeOAHTCH pe3ynbT8Tbi 8H8flH-

4 
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38 rrepebiX 50 TbiCH'I paCrrattOB 1 H3 KOTOpbiX 6binO OT06paHO 88 KSHaHltSTOB 

s nepexoa K+ -.rr+ rr 0 y • KpaTepaH oT6opa 6binH cneayiOmHe: 1) co6&ITHe 

ltOnlKHO nelKSTb B BbitteneHHOM 06'beMe KSMepbJ; 2) TO'IKH KOHBepCHH Y 

KBSHTOB HSXOltHTCH He 6na~e 'ISM HS 5 MM OT pacrrattHOII: BepmHHbi; 3) rrpo-

6er BTOpH'IHOII: 38pHlKeHHOII: 'ISCTHUbl - 6ollbme 10 MM; 4) Ha Kattpe C OT06-

paHHbiM C06biTHeM OTC:yTCTBYIOT apyrae BepmHHbl pacrrattOB B C<jlepe C 0 •30MM 

BOKpyr ttSHHOII: TO'IKH pacnaaa, 

Bee CHHMKH 6binH rrpOCMOTpeHbl TpH paaa; a«!l«!leKTHBHOCTb TpOII:HOI'O 

rrpOCMOTpa COCTaBnHna 96%, nocne TpexKpaTHOI'O H3MepeHHH KSlKltOI'O C06bi

THH C IIOMOIIIhiO CrreUHSllbHOII: rrporpaMMbl KOMIIOHOBanCH OAHH pa60'JHII: cny

'1811:, BoccTaaosneaHe aanpasneaaH asalKeHHH aapHlKeaaoll: 'laCTHUbi nposoaa

noc& rryTeM rrpHMeHeHHH MeTOAa MSKCHMSllbHOI'O rrpaBAOI10tt06HH / 7 / ttnH y'le

Ta MHOI'OKpaTHOI'O pacceHHHH B Cpeae H H3MepHTellbHbiX OmH60K, 8 KS'IeCT-

+ + • 
se rpaayHpOBO'IHoro pacnaaa 6bm Bhi6paH npouecc K .. rr +rr rr -, a4l«ileKTHB-

HOCTb tteTeKTHpOBSHHH KOTOpOI'O B Bbi6paHHOM pa60'IeM 06'beMe KSMepbl pas

HHnaCb 100%, Bcero s aTOM o6'heMe 6hino aall:aeao 885± 47 cny'laes. pacna

aa K +-> rr+ TT + TT- , .QnH paC'IeTOB HCI10llb30Banocb 3Ha'leHHe OTHOCHTenbHOII: 

'ISCTOTbl ASHHOI'O pacrraaa, paBHOe 5,5~ 0,04%, .QnH rrpOBepKH MeTOAHKH o6-

pa60TKH ltSHHbiX 6binH ocymeCTBneHbl KOHTpOllbHbie H3MepeHHH OTHOCHTenb

HbiX 'ISCTOT H3BeCTHbiX rrpoUeCCOB, nony'IeHHbie peaynbTSTbl CBetteHbl B Ta6-

nHUY 1. 

Ta6nHua 1 

0THOCHTenbHhie '18CT0Thl1 H3MepeHHbie AnSI rrposepKH 

THrr pacnaaa 

.QaHHbiii: 9K

CrrepHMeHT 

MHpos&Ie 

3HS'IeHHH 

MeTOAHKH 8HanH38 ASHHbiX 

K+ -+TT++" 0 K+ ... "++TT 0 +rr 0 I( -+TT++TT++TT-+y K+ ... "++TTO +y 

rrpH T"-t>55Mas 

0,200! 0,037 0,0180! 0,0050 
-4 -4 

S 0,9.10 (2,7!2,7HO 

-4 -4 
0,2084!0,0028 0,0169!0,0005 (10!4)·10 (2,2!0,7)•10 
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KaK BH.QHO H3 Tat5nHUbl 1, nony'leHHbl8 3Ha'I8HHSI BenH'IHH OTHOCHTen&HbiX 'laC

TOT HaXO.QSITCSI B XOpOW8M CornaCHH C MHpOBblMH .QaHHblMH, Bee& :9KCnepHM8HT 

6bln CMO.QenHpOBaH B pSI.Qe nporpaMM B MaKCHMan&HO B03MOlKHOM npH6nHlKeoP-

HHH K pean&HbiM ycnOBHSIM :9KCnepHM8HTa, 

0CHOBHbiMH npo6neMaMH npH peweHHH HaweA 3a.Qa'IH SIBnMHCb .QBe: 

a) CM8WHBaHHe Y -KBaHTOB, OTHOCSIWHXCSI K pa3HbiM pacna.aaM H 6) npH-

K+ + 0 0 
cyTCTBHe ¢QHa,s03HHKarowero B pe3yn&TaTe pacna.aa ~" " " c o.aHHM 

He KOHBepTHposaBWHM s KaMepe y -KBaHTOM. Bb16op ManoA 3arpy3KH K+

Me30HaMH (0,8 pacna.aa Ha Ka.ap), a TaKlKe KpHT8pH8B OT6opa (HeT Ha Ka.Q

pe .apyroA sepwHHbl pacna.aa s c<jlepe c d • SO MM) H orpaHH'IeHHSI Ha MaK

CHMan&Hoe paCCTOSIHHe KOHBepCHH y -KBaHTS ( L ~ 100 MM) OT TO'IKH pac-
-5 

na.aa, npHBenH K 3Ha'I8HHro BenH'IHHbl BepOSITHOCTH CMeWHBaHHSI p :f. 8•10 , 

C uen&ro oT.aeneHHSI r' -pacna.aos 6&ma co3.aaHa cjJHT-nporpaMMa .anSI nposep

KH C06biTHA Ha pa6oqyro rHnOTe3y , npH BOCCTaHOBneHHH KHHeMaTHKH pacna-

.Qa ~ _."+"OY no H3MepeHHbiM yrnaM H :9HeprHH "+ -Me30Ha Mbl HM88M 

.asa cso6o.a HbiX ypaBHeHHSI CBSI3H - f 1 • m k -E + - I 'Ey1 H f 2 =m:6"'2Fj,
1
EyJI-roscf>1J, 

'ITO n03BOnS18f nOCTpOHTb cjlyHKUHro MaKCHMan&HOrO npas.aono.ao6HSI B BH.Qe 

L = I( X -X 2 f ' f ~) +AI 1 +" 2 2' 
0 I 

r.ae·A 
I 

H A 
2 

- MHOlKHTenH narpaHlKa, LlnSI nOlKHOA rHnOT83bl - pacna.aa 

r' 6e3 O.QHOrO y -KBaHTa, Mbl He HMeeM CB060.QHbiX ypaBHeHHA CBSI3H 0 

'ITO He .aaeT B03MOlKHOCTH nony'IHTb CTporHe KpHT8pHH OT60p41, C- nOMOW&ro 

"' 650 MO.QenHpOBaHHbiX Cny'laeB pacna.aa K'" ~ "+" O y H 1560 MO.QenHpOBaH

HbiX KOM6HHaUHA r ' -pacna.aa, nponyweHHhJX qepe3 cjJHT-nporpaMMY, 6&mH 
I 

BbJ6paHbl rpaHH'IHble ycnOBHSI Ha senH'IHHY X 
2 H CTeneH& BbinOnHeHHSI ypaB-

HeHHA CBSI3H I f 1 I H I f 2 I 
Ha pHc. 1 noKa3aHo x' -pacnpe.aeneHHe 642 Mo.aenHposaHHbiX cnyqaes 

pacna.aa K+_."+"OY .anSI scex 3Ha'leHHA lf 1 1 Hlf21 • CnnowHaSI KpHBaSI 

COOTBeTCTByeT paC'I8THOMY X 2 -pacnpe.aeneHHro .anSI .QBYX CTeneHeA CB06o

llblo KaK BH.QHO _H3 pHCYHKa, cornacHe c pac'leTHOA KPHBOA y.aosneTBOpHTen&

Hoe, 'ITO yKa3biBaeT sa npasHn&HOCT& pa6oT&I cjJHT-nporpaMMhi. CosMecTaoe 

pacnpe.aeneHHe senH'IHH lf 1 1 H I f21 .anSI pa6oqeA rHnOTe3bl noKa3aHO HS 

pHc. 2. B B&I6paHayro (nocne aHanH3a aaanorH'IHOro pacnpe.aeneHHSI .anSI r' -

6 
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•;·; 
. '; ~f 

' ~ 

~-

~ 

200 
aO 

QJ 

t:J :r 
::7' 
c: 
u 

0 
~ tOO u 
:::J 

::r 

0 2 3 4 5 6 , 8 9 ~ J 

PBc.1. X
2 

-pacnpe.aeneHBe 642 Mo.aenHpOBSHHbiX pacna.aos K+ ~· 
OT6opa no rpaHH'IHbiM ycnOBHSIMo 

pacna.aoB) o6nacTb 3Hil'I8HHA If I I :s 0,002 ras H If al :s 0,0004 ras
2 

. • 2 
68% pa60'IHX C06biTHA, AHanH3 X -pacnpe.aeneHHSI .anSI OCTaBWHX 

o6nacTH cnyqaes K + ~ "+"0 y noKa3 an (pH c. 8), 'ITO Mbl He saecn 

paonpe.aeneHHe :9THM OT60pOM HHKaKOro CHCTeMaTH'I8CKOrO C.QBHra 

x 2 < 5 nona.aaeT 98,6% scex cny'laes, y.aosneTBOpSiroWHX KPHTep 

I r 11 H I r, 1 

Pacnpe.aeneHHe x2 .anSI pacna.aos K +~"+"O " 0 
... "+"OY , npol 

'lepe3 cjJHT-nporpaMMy, noKa3aHO Ha pHC, 4, a COOTBeTCTByroWHA r 

HOCTB TO'IeK I f 
1 

1 H I f 
2 

1 - sa pHc. 5. B Bbl.aeneHHyro o6nacT& ' 

H I f2 1::: 0,0004 nona.aaeT-20,8% scex r' -pacna.aos, a npH .ao6ae 

6osaHHSI x 2 
< 5 ocTaeTCSJ 8 co6biTHA, HnH 1,5% scex cny'laes. I 
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6nHJlbl 1 1 nony'leKKble 3Ka'leKHH BenH'IHH OTKOCHTenbHblX 'laC

XOpOWeM cornacaa c MHpOBbiMH AaKHbiMH. Bee& sxcnepaMeKT 

K B pHJle nporpaMM B MaKCHManbHO B03MOlKHOM npa6nHlKeoP. 

ycnOBHHM 9KCnepHMeKTa. 

npo6neMaMH npa peweaaa HaweA 3aAa'la HBnHnac& ABe: 

Y -KBaKTOB, OTHOCHWHXCSI K pa3HbiM pacnaAaM H 6) npa

KHKaiOWero B pe3ynbTaTe pacnaAa K+ -+rr + rr0 rr 0 c OAKHM 

WHM B KaMepe y -xaaaToM. Bb16op ManoA 3arpy3KH K+-

CnaAa Ha KaAp) 1 a TaKlKe KpHTepHeB OTOOpa ( HeT Ka KSil-

bl pacnaAa a ccjlepe c d • SO MM) H orpaKH'IeHHSI Ha Max

SIKHe KOKBepCHH y -KBaHTa ( L :S 1QQ MM) OT TO'IKH pac-

-5 ,3Ha'leKHIO BenH'IHHbl BepOSITHOCTH CMeWHBaHHSI p ,S. 3•10 

-pacnaAOB 6bma C03AaHa <jlaT-nporpaMMa AnSI npoaep-

6oqyiO l'HfiOTe3y • npa BOCCTaHOBneHHH KHHeMaTHKH pacna

H3MepeKHblM yrnaM H 9HeprHH TT + -Me30Ha Mbl HMeeM 

aBKeKHSI CBSI3H - f 1 '"m k -E+ - l: £r, H f =m 2 
0
-2E E (l-""a.-1. \ 

I 2 1T "' Y2 """""'HI' 
TpOHTb <jlyHKUHIO MaKCHManbHOl'O npaBAOnOAOOHSI B BRAe 

X 19- X I 2 ' f L = l: ( . ) +A, f I + 1\ 2 2' 

a I 

MKOlKHTena narpaHJKa. .llnSI nOlKHOA l'HnOTe3bl - pacnaAa 

y -KBaHTa, Mbl He HMeeM CB060AHbiX ypaBHeHHA CBSI3H
1 

OlKHOCTH nony'IHTb CTporae KpHTepHH OTOOpa. C "nOMOIUbiO 

HHbiX cny'laea pacnaAa K'" -+ rr + rr 0 y H 1560 MOAenapoaaH-

r -pacnaAa, nponymeHHblX 'lepe3 <jlaT-nporpaMMy, 6binH 

m ycnoBHSI aa aenH'IHHy x 2 
H CTeneH& BblnOnKeHHSI ypaB-

H If 2 I 

x2 
-pacnpeAeneHHe 642 MOAenHpOBaHHblX Cny'laeB 

AnSI acex 3Ha'leHHA If 11 H I f21 • CnnowHaSI KPHBaSI 

'leTHOMy X 2 
-pacnpeAeneHHIO AnSI ABYX CTeneHeA CB06o

PHCyHKa, cornacae c pac'leTHoA xpHaoA YllOBneTaopaTenb-

npaaan&aocT& pa60Tbl <jlaT-nporpaMMbl. CoaMeCTHoe 

I r ,I H I f2 I AnSI pa6oqeft l'HilOTe3bl noKa3aHO Ha 

YIO ( nocne aaanH3a aHanora'IHoro pacnpeAeneHHSI AnSI r' -

6 

...,;:-

~~-. ' 
d 

~ .~· 
·~-~· 

~ 

·}.~i: 

I 
{~ 

;.~: 

;~~ 
~-

1
,, 

•·' ,· . 
~~: 

-~· 

' 

' I 

~ 
~ 

' ,. 

Pac.1. 

200 
aO 

QJ 
t:J ;;r 
~ 
~ 
u 

0 5 100 
:::J 

:::r 

I I I I ' ' ' :::=:! ' ' 1 1 1 3 I I I J2 
01231f5618910 

x
2 

-pacnpeAeneHRe 642 MOAenapoaaHHbiX pacnaAOB K+ -+TT+ 1T y 6ea 
OT60pa no rpaHR'IHbiM ycnOBHSIM• 

pacnaAoB) o6nacTb 3Ha'leHHA If 1 I :5 0,002 rsa a If 2 1:5 0,0004 rsa2 nonaAaeT 

68% pa60'IHX C06b1THA. AHanH3 X 
2 

-pacnpeAeneHHSI• AnSI OCTaBWHXCSI B 9TOA 

o6nacTa cnyqaea K +-+rr+rr
0 y noKa3an (pac. 3), 'ITO Mbl He BReen& B AaHHoe 

paonpeAeneHae &THM oT6opoM HHxaxoro cacTeMaTH'Iecxoro CABara. B o6nacTb 

x
2 

< 5 rtonaAaeT 93,6% Bcex cny'laea, YAOBneTBOPSIIOIUHX KPHTepHSIM no 

If II H I f2 I 

PacnpeAeneHae x 2 
AnSI pacnaAOB K +-+,+TTO rr 0 -+TT+rr 0 y ' nponymeHHbiX 

'lepe3 <jJHT-nporpaMMy, fiOKa3aHO Ha pRe. 4, a COOTBeTCTBYIOIUHA rpa<jJHK nnoT-

HOCTH TO'Iex I f 1 I H 1 f 2 1 - Ha pac. 5. B BbiAeneHHyiO o6naCTb If 
1
1 ~ 0,002 

H I f2 1:::; 0,0004 nonaAaeT-20,8% acex r' -pacnaAoa, a npa Ao6aaneHHH Tpe-

6oaaHHH X
2 < 5 OCTaeTCH 8 C06biTHA, HnH 1,5% BCeX cnyqaeB. Ha pac. 5 

,, 
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·. ·:· I 
I 

DOt D02 003 DDS .006 .D01 D08 

PHc.2. 

/fd=fm~<-~ Er•rE+ 1 (r.3s) 

CoaMeCTHaSI nnoTHOCTb TO'IeK I f 1 I H If 21, cooTaeTC:TBYIOIIlHX TO'I

HOCTH BbmonaeHHSI ypaBH9HHA CBSI3H m k-E +-I.E yt H m17 -2E 1 Ek(l-coaz1k) 
nocne Bb!XOAS H3 HTepaUHA B ljlHT-nporpaMMe. KoaTypoM OTM9'19H8 

Bht6paaaaSI rpaHH'IHaSI o6nacTb If 1 I ~ 0,002 H If 2 I~ 0,0004, B KOTo

PYIO nonaAaeT 68% acex co6htTHA ( nnSI pacnaAa K + ->17 + 17 o y ). 

npHB9A9H8 T8KlK9 I"HCTOI"paMM8 X 2 

o6naCTH. 

AnSI cnyqaeB r ' H3 BbiAeneHHOA 

C uenb!O AOnOnHHTenbHOI"O KOHTpOnSI Bb!BOAOB, nony'leHHblX B peaynbTS-
1, 

Te ljlHTHpOBSHHSI MOAenHpOBSHHhiX C06biTHA, Mbl noCTpOHnH COOTB9TCTBY!Oill99 

pacnpeAeneaHe no I f 1 I , I f2l H x2 AnSI peanbHhiX r' -pacnaAOB. Pac-

naA bl 6htnH HA9HTH.IjlHUHpOB8Hhl OAH03H8'1HO, nOCKOnbKY AnSI aaanH38 Bbi6Hpa-

nHCb C06b!THSI C 4 KOHB9pTHpOB8BWHMH B KSMepe Y -KB8HT8MH. i1CKyCCTB9H-

HO y6apaSI no-o'lepeAH KSlKAb!A H3 y -KB8HTOB0 Mbl nonyqHnH 96 KOM6HH8-

UHA C Tp9MSI ljlOTOHSMH H nponyCTHnH HX qepe3 ljlHT-nporpaMMY• PeaynbTST 

MOlKHO BHA9Tb HS pac. 6, I"A9 'lepHbiM KPYlKKOM OTM9'19HO peanbHOe C06hl-

THe (CM. HHlK9) 17+17° y , a KpeCTSMH - T9 cny'ISH 

TOpbte, yAoaneTBOpSISI KpHTepHSIM oT6opa no I f 1 I H I f2l 

8 

~ 

-pacnaAOB, Ko-
2 

, HMenH X <5. 

f,> ... , ,,,. \ 

~' '.~: 
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~.I t: 
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PHc.3. 

200 
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~ 
::J'OO 
c:; 

"' 
0 
c; 
u 
:::1 

:r 

2 3 4 5 6 1 8 9 10 II 12 13 ILt 15 

x2 -pacnpeaeneHHe anSI npaBHnbHOft I"HllOTe3bl 436-MO 
0 

pacnaaoB K+ ->77 +77 y , ocTaBlliHXCH nocne npoxoMAeHH 

OT6opa If tl ~ 0,002 H I r2 I :S 0,0004. npH x 2 < 5 neM 

HnH 93,6%. 
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D04 DDS .006 D01 . DO& 

/:fd=tml(-~ Er .. ,-e+ 1 (r3s) 

nnoTHOCTb TO'IeK I f 1 I H If 21, cooTseTC:fBYIOIUHX TO'I

HeHHSI ypaBHSHHll CBSI3H m k-E +-I.E yt H mtr -2E 1 Ek(l-coen1k) 
a H3 HTepauHll B ljJHT-nporpaMMe, KoHTypoM OTM8'18H8 

paHH'IHaSI o6nacTb If 1 I ::; 0,002 H If 2 I!> 0,0004, B KOTo-

T 68% scex co6hiTHll ( l:lnSI pacnana K + .. " +" 0 y ). 

HCTOI'p8MM8 X 2 nnSI cnyqaes r H3 Bbll:leneHHOll 

OnHHTenbHOI'O KOHTponSI BbiBODOB 1 nony'leHHbiX B peaynbT8-

nenHpOB8HHbiX C06biTHll 1 Mbl IIOCTpOHnH COOTBSTCTBYIOIUSS 

I rl I I I f2 I H x2 nnSI peanbHhiX r' -pacnanos. Pac-

'ljJHUHpOB8Hbl ODH03H8'1H0 1 IIOCKOnbKY nnSI 8H8nH38 Bhl6Hpa-

KOHBepTHpOB8BWHMH B KaMepe y -KB8HT8MH, HcKyCCTBSH-

SJ:lH K8lKJ:lblll H3 y -KB8HTOB1 Mbl nony'IHnH 96 KOM6HH8-

aMH H nponycTHnH HX qepea ljJHT-nporpaMMy, PeaynbTaT 

I'DS 'ISpHbiM KpylKKOM OTMS'ISHO peanbHOe C06bi-

, a KpeCT8MH - Te cny'laH 

SIS! KPHTepHSIM oT6opa no I f1 I H I f2 I 

8 

~ 

-pacnanos, Ko-
2 

1 HMSnH X <5. 

I 

l 

.{ 
,~' 

~~ '\' 
·;·-ti\~ 

/~i 
~%Ni 

i 
,Ji,.·\;1, 

~~! 

~.~, 
hi, 

':~ \ 

~~ 

J' 
~~~ 

!I 
,'•li 

; 

PHc.3, 

cO 
Ql 
D 
7 

200 

::J' .,0 
c; 
u 

0 
c; 
u 
:::s 

=r 

~ 

~ 
~ 

I ~ · l2 , ,! • ! l...r-11"1 '"' I 
2 3 4 5 6 1 8 9 tO 11 12 13 14 15 

x2 -pacrrpeJleneHHe JlnSI rrpaBHnbHOH I'HIIOT83bl 436-MOJlenHpOBSHHbiX 
0 

pacrraJlOB K + -> rr +rr y , ocTaBIDHXCSI rrocne rrpoxmKJleHHSI KpHTepHeB 

oT6opa If 11 ~ 0,002 11 I f
2 
I :S 0,0004. DpH x 2 < 5 ne)I{HT 423 cnyqas, 

HnH 93,6%, 
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2 16 & all 50 1011Jf1)210B21D4D 

2 + + 0 0 x -pacnpeAeneaae 520-pacnaAOB K -.11 11 11 c OAHBM aeKoaaepTHpo-
aapwHM y -KB8HTOM AnSI Bcex Tpex KOM6HH8UHII Yt + Yk • npa 
X <10 npoH3BOAHnCH oTcea no KpHTepHSIM I ftl S 0,002 H lf,I::;0004. 

B o6nacT& x 2 <6 nonano 1,5% cny'laea (8 co6hiTHll), 

TaKHX co6biTHll oKa3anoc& 2 (" 2%), 'ITO anonae cornacyeTCSI c B&IBOAOM, 

IIOny'leHHbiM llpH 8H8nH3e MOAenHpOB8HHbiX 540 cnyqaeB (" 1,5%), 

Tenepu 1 KOI'Aa· B3BeCTHbl KpHTepHH OT6opa 

I r, 1 ~ o,oo2 raa 

2 I r 2 I ~ o,ooo4 raa 
2 

X rpaa, = 5, 

Mbl MOI'nH nepeliTH K 8H8nH3Y K8HAHA8TOB B p8Cil8A K+ -. 11 + 11° y llpH 

T
11

+< 55 Mas. 
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4 8 -l2 16 20 2lf 28 32 36 lfo. lf4'48' 52 S6~r!Cf'l 0103050'10 

ffd 
Pac.5. CoaMeCTH8SI nnoTHOCTb TO'IeK I r, I • If ~ H X 

2 
-pacnpet 

C06biTHll c I r. I<.. 0,002 H If 2 I .$ 0,0004 AnSI r' p8Cil8A8. 
If ti.S 0,002, If 21.$0,004 nonaAaeT 20,8%. co6btTHA,Iftl.5 005, 

27 ,6%,J r, b 005 1 £2 1::; 1 - 53,7%. npa If 1 ;~002, I f2l~ 0004 
ocTaeTCSI 6 co6biTHll ana 1,8% acex cny'laea r' .(fpacjla 
no '18CTH CT8THCTH'I6CKOI'O M8Tepaana), 

tl.l 
.0110 ~-----------------, 

I 
.OO&It J I 

I 
I 

-~ . I I 
I .oats J • • . • • • • • I 

"I 

l-... : · .. · .. ·. ·:·· :' ........ ·.· :.1. ~ 
.aoolt ------'71 . . . I ... ·. . ...... :;,• . .. • 0 10 30 50 10 80 ... ,.,., .... ···r-= ·.· . I . • 

:.: ::\: . 1 · . · ·. - _,.,,14all K .Jr, K"·!;. •. •. . I . . I -·., .. 
o '4 a 12 rs'20'21t 28 n'36 4o44 4& 52'5& l.f.l•tO 

Pac.B. CoBM6CTH8SI nnoTHOCTb TO'IeK I fl I H I f2 I AnSI pean&HblX 
AOB, X - OTMe'leHbl TO'IKH C )t <6 , • - cnyqai\, HA6H' 
BSHHbtll KaK pacnaA K+ _.,+,.0 )' · • B o6nacTH I f 1 1.5 002 H I f: 
H8XOABTCSI 17,9% C06hiTHil (AnSI MOAenHpOBBHHbiX r ' - 20,1 
If 1 1~ 005 H If 2 1.$ 01-46% acex co6blTHil (AnSI MOAenapoaaHH 
pacnaAOB 53%). 
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2 4 6 am 50 lt1J»I'IOIIOS84D 

acnpeneneaue 520-pacnanos K+ .. "+ "
0 

"
0 

c OllHBM ueKoHsepTRpo-
y -KBSHTOM nnH BCeX Tpex KOM6RH8UBA Y I + Yk • npa 

npOH3BOnHnCSI OTCeB no KpHTepHSIM I f·l s 0,002 B lf2I.:>0004. 
Tb x2 < 5 nonano 1,5% cny'laes (8 co6&ITRA)·. 

A oKaaanocb 2 ("' 2%), 'ITO snonue cornacyeTcH c B&IBOllOM, 

PH ananuae MonenuposaHHbiX 540 cny'laes ("' 1,5%). 

KOI'lla· H3BeCTHbl KpHTepRH OT6opa 

I r. I~ o,o02 ras 

2 I r 2 I ~ o,ooo4 ras 
2 

X rpaa. = 5 • 

eATH K auanuay KaununaToB B pacnan K+ .. "+" 0 y npR 

10 

,... 

'~ 
l 
I 

If, I 
.0100 

.0061t 

-----7:----~-~-~ 

·. 
·: .D036- • ·. •' · . 

. 0016 .. . : . :. ~·. ·· .. 

.orDt 
.• ••• . •••· : • ! : •• • • .;. .... 
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4 8 .S2 IS 2o 2&+ 28" 32- 36. t+o' 144' ~. S2. sii~.r 

Iff/ 
0 10 30 5) 1) ~ ItO •120 

Puc.5, CosMeCTHSH nnoTHOCTb TO'IeK I f1 I , If ~ H x 2 -pacnpeneneaue nnH 
co6biTHA c I f1 I<-. 0,002 H If 2 I .::; 0,0004 nnH r ' pacnana. B o6nacT& 

tl.l 

lf.l._50,002, lf2I::;:0,004 nonanaeT 20,8% co6hiTHA,Ifds 005,lf2I!>:0004-
27,6%, lf1l!> 005 1£2 1::; 1 - 53,7%. npu If 1 ;~002, lf2l::: 0004 u x2 <5 
ocTaeTC.II 6 co6&1TRA unu 1,8% scex cny'laes r' .(fpacjluK nocTpoea 
no 'ISCTH CTSTHCTR'IeCKOI'O MSTepuana). 

OliO --------, . --------- I 

I 
I .OO&It J I 

I 
-~ . I 

I~ -s J • • · · • • • · I _,, "I 
····· ··· .• :· ... _.·.:.!.~ I 

S' 

.OOOit L-:-::...,. . .:._-;-: . ...:....""il: ::: • • : • • • I o 10 30 so ,o go 120 •f20 ! 
~·=i ·' • ~ .: ·· :. · e= . -: · I - -cny~.~atl K• .. Jrr, l"flU lit I •.002 ,.. .:: '• .' · I · · · . I •.z! • ._ •. • I • 

o It 8 · t2 -,6 · 2t) 21t · ia· 3f 36 ·~·-~a. 48 52 56 If. I •tO., llal•·• 

Puc.6, CosMecTHS.II nnoTHOCTb Ta'leK I f1 I R I f2 I nnH peam.n&IX r '- pacna-
nos. x - OTMe'leHbl TO'IKH C )t <5 , • - cnyqaA, HlleHTH!jlHUHpO-
BSHHbiA KaK pacnanK+ .. "+,0 y · • B o6nacTH 1 f 1 Is 002 H I f2l~ 0004 
HSXOllHTCSI 17,9% C06b1THA (nnH MOnenRpOBSHHbiX T' - 20,8%) 1 npH 
I f 1 1~ 005 H I f 21 :S 01-46% scex co6&ITHA ( nn.11 Monenupoaaun&IX r ' 

pacnanos ~S%). 
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EbinO oTot5paao 88 co6hiTait .c TpeMH Y -KsaHTSMH a 3apHJKeaaoit 

'ISCTaueit1 pacnaAaiOmeitcH s SbiAeneaaoM ot5'beMe KaMepbi, H3 HHX KpHTepHHM 

OT6opa H Tpe6osaHHSIM Ha TO'IHOCTb H3MepeHHit YAOSneTsOpS!nO 51 C06biTHe, 

Eon&WHHCTso cny'laes. obuto oT6pomeao no KpaTepHIO paccTOHHHH TO'IKH KOH-

sepCHH y -KSSHTS OT sepWHHbl pacnaAa £~5 MM, Bee OCT8SWH9CSI KaH-

AHASTbi obinH nponymeHhi 'lepe3 cjlHT-nporpaMMY 1 nocne 'lero ocTanoc& OAHO 

co6hiTHe1 nonaAaiOmee s sbiAeneHHbie rpaHH'IHhie ycnosHH, llepec'leT cjloaa 

HS 'IHCnO OT06paHHbiX K8HAHA8TOS npHSOAHT K senH'IHHSM 

- 2 
nr' = 0 1785 npa l£ 11:::;01002 1 l£2 1~ 0 10004 H x <5, 

ii = 1 
""Y 

+ 
npH acjMjleKTHBHOCTH KSMepbl no OTHOW9HHIO K npoueccy K .. 77 + 77° y npa 

T 77 +< 55 Mas 71"' 29%, 

KaK • SHAHM1 COOTHOWeHHe CHrHan-cjlOH 1 :01785 He ASeT S03MOlKHOCTH 
+ + 0 

onpeAenHTb OTHOCHTen&ayiO '18CTOTY pacnaAa K ., 77 77 Y , OAH8K01 OpHeH-

THpyHCb Ha 885 Cny'laes rpaAyHpOSO'IHOrO pacnaAa K+., 77+ 77 +77~ MOlKHO see 

lKe CAenaTb SbiSOA1 'ITO S A8HHOit o6naCTH aHeprait 77 + -Me30Ha He H86-

niOAaeTCSI 6on&IIlOit senH'IHHbl aMnnHTYAbl npHMOit aMHCCHHo (HanoMHHM1 'ITO 

+ + o ;r( + . ) -5 
AnSI T"+< 55 Mas r(K .. " "Y•TOpM, H3n, K .. see "'5•10 • EcnH npH-

HSITb SO SHHM8HHe A8HHbie aKCnepHMeHTOS no HCCneAOSSHHIO cna6oaneKTpOMar

HHTHbiX pacnaAOS HeitTpan&HbiX KSOHOS / 819 / 1 

0 
K L: 

~ 

r(K~ .. "+"- y, Ml) 
0 r (K L .. see) 

s 412.10-4 C 90-npOUeHTHblM ypOSHeM 

I 
2 

I M npstM,aMacc I I M 
2 

TOpM, H3n,l lO 0 112 C 60-npOUeHTHbiM 

AOSepaTen&HbiM yposHeM1 

TO CTSHOSHTCSI SICH01 'ITO HS A8HHOM ·ypOSHe TO'IHOCTH senH'IHHhl OTHOCHTen&

HOA '18CTOTbl ,. Jo-4, nOKS He OOHapylKeHO 38M9THbiX acjlcjleKTOS OT npstMbiX 

nepeXOAOS, 

B 3aKniO'Ieaae Mbi non&3yeMCH cny'laeM1 '1To6w no6naroAapHTb xonnex

THShl OTAenos CHHXpOcjla30TpOH8 H aKcnnyaTSUHH 38 npeAOCTasneHHYIO S03-

MOlKHOCTb nony'leHHSI aKcnepHM9HT8nbHOro MaTepaanal 8 T8KlK9 COTpyAHHKOS 

nat5opaTOpHH Shl'IHCnHTenbHOit TeXHHKH H 8STOM8TH38UHH 38 nposeAeHHbie 

12 
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H3MepeHHH. KpoMe roro1 Mbi 6naroAapHbi B.C. BaHHWHHY1 B.H.Mopo• 

KOSy, 3,0,0KOHOSY H M,\1.0oAropeUKOMY 3a nony'leHHbie KOHCynhTaU 
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C06biTHli ,C TpeMH Y -KB8HT8MH H 38p.IUK8HHOII 

.8ll8101U8ACH B Bblll8118HHOM 06'&eMe K8Mepbl, 113 HHX KpHTepHHM 

TO'IHOCTb H3MepeHHli YllOBJleTBOpHilO 51 C06biTHe, 

6binO OT6pomeHO no KpHTepHIO p8CCTOHHHH TO'IKH KOH-

aepmHHbi p8cn8ll8 .£~5 MM, Bee OCT8BIUHeCH K8H-

qepe3 ljlHT-nporp8MMy, nocne 'lero OCT81lOCb oaao 

BblllelleHHble rp8HH'IHble YCilOBHH, nepeC'IeT ljlOH8 

K8HllHll8TOB npHBOllHT K BellH'IHH8M 

npH lf 11:;;0,002, lf2 1~ 0,0004 H )( 2 <5, 

+ 
no OTHOIU8HHIO K nponeccy K .. 77 + 77Q y npH 

COOTHOIUeHHe CHrH81l-ljlOH 1 :0,785 He ll8eT B03M0)1(H0CTH 

+ + 0 
l.o"""'"m..HyiO '18CTOTy p8Cn8ll8 K .. 77 77 y • OaaaKo, .opHeH-

K+ .. 77+ 77 +77~ MO)I(HO ace 

'ITO B ll8HHOII 06118CTH SHeprHll 77+ -Me30H8 He H86-

B81lH'IHHbl 8MnllHTYllbl npHMOit SMHCCHH. (HanOMHHM
1 

'ITO 

+ + o ;r( . +.. . ).. -s 
r(K ... 77 77 y, TOpM. H3Jl, K ace 5•10 • EcnH npH-

ll8HHble SKcnepHMeHTOB no accneaoa8HHIO cna6osneKTPOM8r

HeliTp81lbHbiX K80HOB /8,9/
1 

I - .:5 -4 
4,2.10 c 90-nponeHTHbiM ypoaaeM 

L ... ace) 

M 
2 

npHM,SMHCC I I M 1
2 ~ 0,12 c 60-nponeHTHbiM 

TOpM, H3Jl, \ 

llOBepHTellbHblM ypoaHeM1 

HCHO, 'ITO H8 ll8HHOM ·ypOBHe TO'IHOCTH BellH'IHHhl OTHOCHTellb-

10-4! nOK8 He o6H8py)l(eHO 38MeTHbiX sljlljleKTOa OT npHMbiX 

Mbi nonb3yeMCH cny'l8eM, 'IT06hl no6n8roa8pHTb KonneK

oljl830TpoH8 H 9KCilllY8T811HH 38 npeaOCT8BileHHyiO B03-

9KCilepHM8HT81lbHOrO M8TepH81181 8 T8K)I(e COTpyaHHKOB 

llbHOli TeXHHKH H 8BTOM8TH3811HH 38 llpOBelleHHbie 
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