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Bseoeuue 

B Te~euue He CKOnbKHX neT anR KHH9M8TH~eCKOA Hll9HTH~HK8UHH . yo-~aCTHU H 

Y -KB8HTOB B 06'bellHH9HHOM HHCTHTyTe MepHbiX HCCneOOBBHHA HCnonb3YIOTCR llB9 nporpaM-

/1/x) 12/ 
Mbi: HlleHTH~HKBUHH yo (2-2) H Hll9HTH~HKBUHH Y- KBBHTOB (7) • 8 KB>KilOA H3 

3THX nporpaMM uMeiOTCR HeKoTop&Ie u e oocTBTKH. TaK, uanpuMep, B nporpaMMe uoeHTH~H

Kauuu Y0 -~acTuu1 1 1 
e MHHHMH3HpyeM&IA WHKUHOHan BXOilRT KOppenupoBaHHbie ~neH&I, 

ecneocTsue ~ero aaMeTuo ucKa>KBeTCR x2 
-pacnpeoeneuue. Bo BTopoa

121 
HeT ~eTKoro 

KpuTepuR, yKa3biBaiOwero ua npuuaone>KHOCTb y -KBaHTa K onpeoeneuuoA sepwuue saauMo

oeAcTBHR. 06C~BT no 3THM nporpBMMBM B91l9TCR HB38BHCHMO, ~.TO 3HB~HTenbHO ysenH~HBB

eT Bp9MR o6pa60TKH C06biTHA C yo -~8CTHUBMH H y -KB8HT8MH. 

B CBR3H c a THMH o6cToRTenbCTBBMH uenecoo6paaa&IM RBnRnocb coaoauue eouuoA 

nporpBMMbl llnR HlleHTH~HKBUHH yo -~BCTHU H y -KBBHTOB, CB060ilHOA OT YKB3BHHbiX 

BbiWe HellOCTBTKOB. 

8 llBHHOA pa60Te OnHCbiB8eTCR TBK8R nporpaMM8, KOT0p8R HCnOnb3yeTCR B HBCTOR

wee Bp9MR lln>t MBCCOBOrO 06C~9T8 C06biTHA, 3BperucTpHpOB8HHbiX B · MeTpOBOA nya&IpbKOBOA 

/3/ 
KaMepe OHHH • HcnonbayeMble B nporpaMMe KOHCTSHT&I (owu6Ku onpeoeneauR npocTpau-

CTBeHHbiX KOOpllHHBT, eenu~HH8 MarHHTHOrO nonR H T.n.) OTHOCRTCR K ll8HHOA yCTBHOBKe, 

uo MoryT 6&ITb nerKo ·aaMeHeHbl ua opyrue. 06'beM aToA nporpaMMbi uesenuK (- 1100 ~eeK), 

u ee MO>KHO nerKo npucoeouuuTb K · n106oA ua cywecTBYIOWHX e OH HH reoMeTpu~ecKux 

nporpaMM. 

§ 1. HaaHa~euue nporpaMMbi 

nporpBMMB npellHB3HB~B9TCR llnR Hll9HTH~HKBUHH K~ - ~acTuu, pacnaoa10-

WHXCH t COOTBeTCTBeHH01 H8 p + rr 
+ 

H 71'+ 7T u y -KBSHToe, o6paayiOWHX e none Mpa 

x) HoeaR nporpaMMa anR uoeHTH~HKBUHH yo -~aCTHU 2-3
161 

6&ma coaua B 3Kcnny-

8T8UHIO nocne 3BBepweHHR pa60Tbl H n03TOMY B .ll8HHOM coo6weHHH He o6cy>KilB9TC>t. 

3 



aneKTpOH-D03HTpOHHble napbl. npH aTOM npennonaraeTCll0 qTo H3BeCTHbl He TOnbKO HMnyn& -

c&r H aanpaenliiO!llHe' KOCHHYCbl nyqell · yo -qacTHU H e- e + -nap, Ho TaKJKe KoopnaaaTbl 

Toqex ax polKlleHHll H pacnana (xoaeepcaa). 

ll.nll yo -qaCTHUbl 0 o6pa30B8HHOll B TO"qKe ·A ( pac. 1) H pacnaeweliCll B TOqKe 8 0 

aa aaKOHa coxpaaeHHll aaeprHH-HMnyn&ca cnenyeT, qTo: 

f _ cos a 1 cosfJ 1 + 
1 

f 
2 

k, 

cos a 
1 

sin {3 
1 

k 1 

cos a 2 costJ 2 _ cos a 0 cos fJ 0 = 0 

kl ko 

+ cosa 2 ·sin /3 2 

k2 

~~=0 
ko 

f=~ 
3 k 1 

+~ 
k 

2 

~=0 
k 0 

f 
4
= V m~ + Vk~ + y m 2 +1/k 2 

2 2 
-vm 2 +llk 2 =0. 

0 0 

-orr qacTHUbl; a 
1 

- yron aaKnoaa i -ro TpeKa 

(1) 

3necb: k 
1 

= VIP,I , p 
1 

- HMnyn&c 

K ropH30HT8nbHOll DOOCKOCTK; {J
1 

nnOCKOCTb H OCbiO OX ; m - M8CC8 
I 

yron MelKllY DpOeKUHell i -ro TpeKa HB ropH30HTBnbHYIO 

i -oll qaCTHUbl. 

l1HlleKCbl 0, 1 H 2 OTHOCliTCll, COOTBeTCTBeHH00 K 3HaqeHH!IM napaMeTpOB HeliTpanb

HOll, OTpHUaTeObHOll H DOOOlKHTenbHOll qaCTKUo 

npa KOHBepCKH y -KB8HT8 e ro aHeprK!I IJ.enHTCll MelKllY TpeMll qaCTKU8MH 

( a neKTpOHOM, D03HTpOHOM H llllpOM OTllB"qK) H B BblpalKeHHll TKDB ( 1) HYlKHO BKOJO"qHTb 

KMDynbC H aHeprHIO llllpB OTllBqH. Ho, KBK DOKB3BHO B pa6oTe
141

, ecnH aHeprH!I y -KBBH

T8 EY > 25 Mae, TO HMnynbCOM Mpa· OTnaqa MOlKHO npeae6peq&. B aTOM cnyqae npouecc 

KOHBepCHK pBCCM8TpHBBeTC!I K8K npouecc 'pacnana y -KB8HTB' H8 a neKTpOH H D03HTpOH 

y-+ e- + e + ) • 

npouecc HHlleTHcPHKBUHH 38KOIOqaeTC!I B TOM, "qTO nocne BbllleneHH!I 'nyqell' yo -qac• 

TKUbl HOK e- e + -napbl C DOMO!llbiO MeTOllB H8HMeHbWKX KBBllp8TOB DOll6Hp810TCll TBKHe 

3HaqeHH!I H3MepeHHblX nepeMeHHblX k ' IIJl 1' f3 1 • k 2 • tga 2 f3 2 • tga o • 

{3 O ) , KOTOpble YII.OBneTBOpliiOT 3BKOHY COXpaHeHKll aHeprKK-HMnyn&Ca H HaanyqWHM o6-

pa30M COOTBeTCTByiOT aKcnepaMeHT80bHblM 3HaqeHHSMo 

CTeneHb cornacH!I aKcnepaMeHTBnbHblX llBHHblX c Toll ana aaoll ranoTeaoll oueHaea-

eTCH eenaqaHoll 2 n 

X =I B I 3 - Bin 2 
) 

1= 1 AB 
Ia 

4 



3aecb B
1 3 - · 3KcnepuMeHTaJJbuoe 3Ha'leHue i -oR nepeMeuuoA, t. B 

1 3 
- owu6Ka B 1 

B 1" - noao6pauuoe 3Ha'leuue i -oA nepeMeuuon, n - qucno nepeMeHHhiX. 

2 
Ecnu aenH'IHHa X ~X 

"'"' 
, TO C'IHTaeTCSI, 'ITO co6hiTHe yaoaneTaopSieT aauuoll 

runoTe3e. 

§ 2. i1CXO.IlHbl9 .ll8HHble 

B Ka'leCTBe HCXO.IlHhiX .llBHHhiX a nporpaMMe ucnoJJb3YIOTCSI cneayJOmue pe3yJJbT8Thl, 

nony'I89Mb!e npH BOCCT8HOBneHHH npocTp8HCTB9HHOll K8pTHHbl C06hiTHA/S/! 

I. KoopauuaTbi xk yk z k 
1' 1' 1 nocneaueA TO'IKH nepaoro TpeKa co6hiTHSI. 

2. KoopauuaThl xl, v 1 • z 1 nepBbiX TO'IeK acex TpeKOB co6biTHSI, KpoMe nepaoro 
I I I 

(A~ 2). 

3, i1MnynbCbl 

H npOCTp8HCTB9HHbl9 XOp.llbl 

HanpaBnSIIOIIIH9 KOCHHYCbl ( f 1 

Tp9KOB ( 1.
1 

), o6pa3y10lUHX 

m 1 D1 ) , paauyChl KPHBH3Hbi 

yo -'18CTHUbl H - + e e -naphr. 

4, 0wu6KH B HMDYnhC8X (z'> p;) 0 p8.1lHYC8X KpHBH3Hbl (t.R I /R 1 ) H yrnax (ll.a~ ,z'>,B; )
1 

o6ycnoaneHHhle norpelUHOCTSIMH M9TO.Il8 peKOHCTpyKUHH 0 TO'IHOCTblO H3MepeHull, HeO,IlHOpO.Il-

HOCTbiO M8r'HHTHOr'O nOnS! H H9TO'IHbiM 3H8HH9M napaMeTpOB OflTH'I9CKOll CHCT9Mbl ny3b!pbKD

BOII K8Mepbl, 

LlnS! Bbi'IHCneHHSI HMnynbCOB 

TpanbBhiX 'IBCTHU, yrnoa a H 

( p
0 

) H H8npaanSIIOlUHX KOCHHYCOB ( f
0 

, m
0

, n
0

) Hell

,8 I B nporpaMMe HCDOnh3YJOTCSI cne,llyJOlUHe Bblp8lK9HHSI: 

tg a
1 

- ----1!..L._ ,B 
1 

c arcsin ml 

"~ "-y::-;;T 
I I 

3aecb: H i+l - nopSI.IlKOBhie HOM epa TpeKOB yo -~8CTKUbl HnH e + napbt. e 

§ 3, cl>opMynhi ,llnSI Bbi'IHCneHHSI OlUH60K 'H3MepeHHbiX' nepeMeHHb!X 

Bee H3MepeHHbie nepeMeHHbie ( tg a 
0 

, ,B 
0 

, k 
1 

, tga 
1 

, ,B 
1 

• k 
1+1 tg" 1+1. 

,B I+ 
1 

) MOJKHO pa3aenHTb ua aae rpynnhi: 

5 



1. tga
0 

o fJ 
0 

, onpeLlensnowoe oanpaoneooe noneTa oellTpanbooll 'laCTHUhi (V0 , y). 

2, k
1 

, tg a
1 

, fJ 
1 

, k 
1
+

1 
tga I+ 

1 
, fJ I+ l- napaMeTphl TpeKOB yo - '18CTDU 

uno e- e+nap. 

Owo6Ko ( !'J. tg a
0 

, !'J. fJ 
0 

) nepeMeHHhiX n epooll rpynnhi onpeLlensnoTC!I TO'IHOCT!IMH 

H3MepeHH!I KOOpLlHH8T ( !'J.X , [',.y, !'J.Z ) T0'18K p0lKLl8HH!I H T0'18K paCn8Ll8 (uno KOHBepcoo) 

HellTpanbHhiX '18CTHU H Bhi'IHCn!IIOTC!I no ljlOpMYnBM/B/ 

2 2 
(tga0 ) = --2)3 

(1-n 
0 

I n 2 f 2 ( l'>.X ) 2 + m 2 n 2 (~ ) 2 + ( f 2 + m 2 ) ( !'J.Z ) 2 
OOL OOL 00 L 

0 0 0 

2 

(!'J. fJ )2 =2~~ 
o (m2+f2)2 

0 0 

l'>. x l 2 (_ + 
Lo 

2 

_fo_ ( !'J.Y) 1 
(m2+ f2J2 Lo J 

. 0 0 

Owo6Ko nepeMeHHhiX eTopoll rpynnhi !'J.B i B OCHOBHOM onpeLlen!IIOTC!I MROrOKp8THhlM 

paCC8!1HHeM H Bhi'IHCn!IIOTC!I no cneLlyiOliiHM q>OpMYnaM: 

!'J.p2 
I 

= [',. p , 2 + -S.----.L 
1 f (v /c) 2 

I I 

(!'J.tga ) 2= !'J.tga' + eel f I 

I I 
p (v /c) 2

cos ~a 
I I 

£iLl...J 
P2 (v/C)2 

(!'J.fJ )2 = (!'J.fJ' )2 + 
I I 

/ 5 / I I 
3LleCb: c =0,1024 , c a1,66; CfJ=0,94. YocneHHhle 

P a 17 I 
'leHhl ua BhipalKeooll, npoeeLleHHhiX B pa60Te 

f = L [ 1 + cos
2
a ( __ SJJ 

I I 24 R 
I 

V /C - OTHOCHT8nbH8!1 CKOpOCTb '18CTHUhl, 

3H8'18HH!I K03¢$DUH8HTOB nony-

!'J.X • 0,02 CM, !'J.Y = 0,0:.! CM, !'J.Z • 0,08 CM/g/ 

- + 
nm< HMnynbCOB TpeKOB e e -nap B nporpaMMe BBOLl!ITC!I nonpaBKH H8 P8LlH8UHOHHhle 
/8/ 

nOTepo (o npeLlnonoJKeaoo, 'ITO napaMeTp o6peaaoo11 Y0 paoeo 0,4) 

p = p ( 1 + 0.0026 f ) 
le I I 

o owo6Ko, o6ycnooneo&hie aToM npoueccoM 

2 
l'J.p 

I• 
= ( !'J.p' )

2 
+0.00361 ~ + 

I k 2 
I 

6 

c._!./ 
f (v I c )2 

I I 



§ 4. MaTeMaTu"'eCKHll MeTon 

HaxoJKneuue uaunyqwero ua6opa nepeMeHHbiX u senu"'HHbl X 
2 

nnH KaJKnoll ua Tpex 

ranOT93 1 no KOTOpOll 06c"'HTbiBaiOTCSI Tp9KH V ~"'aCTHil H e- e +nap, npOH3BOIIHTCSI C 

ROMOIUblO 060611l9HHOrO MeTona HaHM9HbWHX KBaapaTOB (MHK)
1101

, :3TOT M9TOII HCROnb
./11/ 

ayeTca B FIT nporpaMMe UEPHa • 3ana"'a csonuTCH K uaxoJKneHBIO MHHHMYMa 

cJ!YHKuuoaana cnenytomero suaa: 

X 2 ( m, :r, a .) • ( m - m0
) T G ( m - m0

) + 2a T £( x,m). .. (2) 

3necb ID - B9KTOp H3M9p9HHbiX nepeMeHHbiX/
121 

f (I 1 ID ) - BOKTOp ypABH9HHll CBSI3B 
-1 

(eM. BblpalKeHHSI 1); a - BeKTop ueonpeneneHHbiX WHOlKHTeneA narpaHJKa; G -MaTpuna 

OWH60K H3MepeHHbiX nepeMeHHbiX, 11H119KCbl "0" 1 "T" H "-1" 03Ha"'aiOT: 3KCR9pRM9HTanb

Hble aHa"'eHBH, TpaHcnoHHposaHue B o6pameuue MaTpBilbl, 

k 
1 

tga 1 

{31 r 

·-t} 
1 

1<2 
f(:r,m)• 

r 
m • 2 

tea 2 r, 
{32 r. 

tca 0 

{Jo 

2 
(&k ) 0 0 0 0 0 0 0 

I 

0 0tca
1

) 
2 

0 0 0 0 0 0 

0 0 0{J ) 2 0 0 0 0 0 
r. 

0 0 0 (&k ) 2 
2 

0 0 0 0 

·1 
(Atpz ,>' G 0 0 0 0 0 0 0 

0 0 0 0 0 0{3 ,> 2 0 0 

0 0 0 0 0 0 (Alga )2 0 
0 

? 

0 0 0 0 0 0 0 e&f3r 

7 



.llnH HaXOlKAeHHSI MHHHMyMa Bblp8lKeHHSI (2) MeTOAOM nocneAOBBTenbHbiX npH611HlKeHHA 

pewaeTCSI CHCTeMa ypaBHeHHA (3) 

dx2 
d m 

=2 !(m -m 0 )TG +aTf (x,m~~o 
m m 

dx 
2 

= 2a T f ( x,m) = 0 
-- X 
dx 

dx 
2 

= 2f(x,m) = 0. 
da 

(3) 

OocnenosaTenbHOCTb onep8UHA C BeKTOp8MH H M8TpHUBMH, Bbin011HSieMbiX B npouecce 

peweHHSI 3TOli CHCTeMbi , nOKB38HB H8 pHC, 12, rne: V - HOMep HTepaUHHi f c ~- MBT-

pHUB npOH3BOAHbiX H3MepeHHbiX senH'IHHi f = ~-
af a( dx 

senH'<HH; (f ) = __ k_; (f \ = ..::....:1 
Ik a X m I X I a X 

v I 
R=f +fm(m0 -m"), 

m dm 
MBTpHUB npOH3BOAHbiX HeH3BeCTHbiX 

S=fmG.:f; 

B xa'leCTBe H8'18nbHbiX 3Ha'leHHA H3MepeHHbiX nepeMeHHbiX 6epyTCH 3H8'1eHHSI k. 
1 

tg a I H {J
1 

, onpeaenHeMble no axcnepHMeHT8nbHbiM 3Ha'leHHHM ( p
1 

f
1 

m
1 

n
1

) CM,g:.!, 

Y!TepaUHOHHbiA npouecc npononlKaeTCSI no TeX nop, noxa He 6ynyT sbmonHeHbl 

cnenyJOWHe ycnoBHH: 

I m"+l - m" I< 0,1 (4) 

If 1 < 0.1. 

B npouecce o6c'leTa VO -'18CTHU 6b1no ycT8HosneHo, 'ITo s "xopoweA" rHnoTe3e 

npouecc CXOAHTCSI 38 3-4 HTepauH·H, C "nnoxoli" - 38 6-7, B CBSI3H C 3THM 'IHCI10 HTep8 -

UHH 6binO orpaHH'IeHO AeCSITbiO ( V ~"max= 10), 

.llnH TOrO 'IT06bi B npouecce H3MeHeHHSI nepeMeHHbiX HX 3HB'IeHHSI He Bb1XOAHI1H 38 

/13/ 
nonycTHMbie 3H8'1eHHH, s nporpaMMe npHMeHHeTCH cnenylOIUBH npouenypa o6pe38HHSI wara • 

EcnH H8 (v+1) - HTep8UHH 3H8'1eHHe a"+l nepeMeHHOA senH'IHHbi B BbtXOAHT 38 

"+' B" -a"+' 
AOnyCTHMbie npenenbl, TO OHO 38MeHSieTCSI H8 senH'IHHY B + 

2 
.llonyCTHMbie npeAel1bl H3MeHeHHSI BBpbHpyeMbiX Bei1H'IHH onpenenSIIOTCSI BbipalKeHHSIMH (5) 

OnpeneneHHe p i min 

{3 > 0 
I 

O< k 
; 

< 1 

pI min 
0 < k 0 < 1/ J 

paCCMOTpeHO B cnenyJOIUeM 

(5) 

naparp8cjle, 

Bseae HHe s nporp8MMY npouenypbi o6pe3aHHSI W8ra n03sonHeT nocToHHHO KOHTpo

nHpOB8Tb HTep8UHOHHbiA npouecc, 

8 



§ 5. MeTOIIHKa BbllleneHHH TpeKoe, o6paayJOlliHX V" -'laCTHUbl H e-e +-napbl 

8blll9neHH9 Tp9KOB, o6paaylOUIHX Y0 
-'ISCTHUbl H e- e + -napbl, OCHOBSHO H8 cnenylO-

UIHX IIBYX ~8KT8X: 

I. KoopnHHaTbl nepBbJX TO'IeK ny'lell aeeallbl ( X 1 

I 
non>KHbl COBll8.ll8Tb C 

KOOPIIHHaTaMH nocnenHeA TO'IKH TpeKa ( X~ , Y 
1
k , Z ~ ) , Bbl3bJB8Blll9 rO ll8HH09 B38HM0119ll-

CTBHe. 

2. KoopllHHSTbl nepBbJX TO'IeK nyqel! yo -'ISCTHU H - + 
e e nap non>KHbJ cosnanaTb 

M9>KIIY Co6ol! H OTnH'I8TbCH OT KOOpllHHST TO'IKH B38HMOII9l!CTBHH < xk , v k , z k ) • 
1 1 1 

B CBH3H c 

TpeKa ( X k , Y k , 
1 1 

3THM CHS'Iana, nyTeM Cp8BH9HHH KOOPIIHHS T nocnei!Hel! TO'IKH nepsoro 

C KOOpllHH8T8MH nepBbiX TO'I9 K ( X 1 , Y 1, Z 1 ) OCTSnhHbiX Tp9KOB 
I I I 

C06biTHSl1 Bbi.OensnoTCSI ny'IH nepBH'IHaJI. 3B931lbl, 3aT9M H3 'IHCna OCTSBWHXCH Bbi6Hp810TCH 

napbi TpeKoB, HM910lllll e o6mee Ha'lano. 

I1HblMH CnOBSMH, BbiJleneHH9 Tp9KOB yo -'ISCTHU H e- e+ -nap OC HOBS H' Ha npoeepKe 

cne)ly!OUIHX HepaBeHCTB, nony'I9HHbiX 3KCnepHM9HTanbHO: 

I x~ -X 1 I < 0,5 MM I X 
1 

-X 
1 I < 0,5 MM 

I I ,. 
I yk 

1 
- y1 < 0,5 MM I y1 

I 
- y 11 

I' 
< 0,5 MM 

zk - z 1 I < 1,8 MM z 1 -z1 I < 1,8 MMe 
1 I I' 

3necb: i ' > i + I. 

Jlng KS>KilOll napbl TpeKOB, HM910UIHX o6mee Haqano, KOOpllHHSTbi KOTOporo He COBna

ll810T c KOOpllHHaTaMH nocne ·JKell TO'IKH nepeoro Tp e Ka co6biTHH, nocnenoeaTenbHO npoaepg-

IOTCH TpH rHnOT93bl ( y ). 

06c'leT no rHnOTe3aM "K0
'' 
1 

npOH3BOIIHTCH TOnhKO TOrlla, KOrlla llnH KS>K-

noro TpeKa "eHnKH' BbmonH!IeTC!I ycnoeHe: 

p > p 
; ; mIn :!: 

rne Pn p =3,882 + 0,3404 fn !t nnSI cnenoa TT - M930HOB H 
I min I 

fn p .c 5,284 + 0,2969 fn f, nnSI cnenoe npOTOHOB. 
I mIn 

npHM9'18HHe: Bbipa>KeHHSI nn!l p; min 6blnH nony'leHbl H3 llSHHblX 0 npo6erax 

+ /14/ 
npOTOHOB H 1T--Me30HOB B nponaHe 

no rHUOTe3e y OOC'IHTbiBSIOTCSI TOnbKO TSKHe napbl TpeKOB, lin!! KOTOpbiX yron 

paaneTa 0 < c + d (__!_ + _1_) • 3necb c = 3 , a d = 600, 3TH aHa'leHu!l c " d 
+- p p 

6binH nony'I9Hbl 8BTOp8MH rtpH 3KCnepHM9HTanbHOM HCCnellOBSHHH 38BHCHMOCTH yrna pa3-

neT a - + 
e e -napbl OT HMnynhCOB aneKTpOHa H U03HTpOHa, 

9 



§ 6. BbiqucneHHe 9~KTHBHOCTH perHcTpaUHH Y0
-qaCTHU B Y -KBaHTOB 

BepoBTHOCTb (W) T0!"'00 qTo ol5pa30B8HH8B B K&Mepe yo -qaCTHUa C HMDyilbCOM 

p , cpeAHHM apeMeHeM JKH3HH T 0 H MaccoA M 0 pacnaAaeTCB a npeAenax 9<!xl>eKTHB-

o /15/ 
HOI"'O 06'b9M8 K8M9pbl Ollp9A9ilB9TCB Bblp&lK9HH9M 

3A9Cb: 

W ~ W 
0 

[ 1- exp ( - f n AI MD ) ]. 
c T p 

W 0 - BepOSITHOCTb paCil8A8 Y0 -qaCTHUbl Ha
0 

3aeBlK9HHbl9 t{8C1'HUblf f -IlOT9H-
not 

UHBilbHBB AilHHa Ilpo6era yo -qaCTBUbl B K&Mepe. Jln>I ),_O -f'Hil9pOHOB lf
0 

a0,66; 
-10 -10 /16/ 

·=0,88•10 CeK. Jl;yg K~ -Me30HOB W0 •0,68; T 0 =2,61•10 

8 KaqeCTB9 f 6epeTCB HBHM9HbW99 H3 B9ilH'IHH P , Q , R • ·rAe: 

X -X 
~. 

f 
P = 0 

X 2-X A 

fo 

not 

' 

R= 

f 
0

< o 

f
0 

> o 

z, -z A 

no 

~A 
n 

0 

y -Y 
m < 0 ~A, 

fo 
0 

Q= 

y -Y 
m > 0 ___],___J. 

0 
m 

0 

n < O 
0 

n
0
> 0. 

T = 
0 

3AeCb X 
1

, Y 
1

, Z 
1

u X 
2

, Y 
2 

, Z 
2
- rpaHHUbi 9 <!xl>eKTHBHoro o6'beMa KaMepbq X A , Y A , Z A -

K00pAHH 8 Tbl TOqKH pOlKA9HHB Y0 -qacTHUbi. 

BepoBTHOCTb KoHsepcHH y -KaaHTa W Y onpeAengeTc>I BbipaJKeHueM 

W = 1- exp [ ~ p. ( p )) ., 

1161 Y Xo 
f'A9 X O = 109 CM - p8AH8UHOHH8S! AnKHS B nponaHe; p.(p) 0,431 + 0,896. 10-3 

p -

0,81 • 10-
6 

p
2 

+0,221 •J0-
9

p
3 

- B9pOSITHOCTb KOHB9pCHH y -KB8HT8 C HMilyllbCOM p Ha 

paAHSUHOHHOA AnHHe X 
0 

npuMeqauue: BbipalK9HH9 AnB p. ~ f(p) 6binO nonyqeHo H3 ASHHb!X, npHB9A9HHbiX 

121 
a pa60Te . , H cnpaseAnHso AnB E y 'I' 40 M9s. 

§ 7. BnoK- cxeMa u aapuaHTbl nporpaMNbl 

BnoK-cxeMa nporpaMMbi npeAcTasneua Ha puc. 3. TaK KaK pa60Ta OCHOBHb!X 6noKos 

nporpaMMbi paccMOTpeHa paHee, puc. 3 ue HYlKAaeTcB a AOnonHHTenbHbiX IlOBCHeHHBx. 

B uacTo<tiUee speMB HMeeTCB TpH sapHaHTa nporpaMMbl: 

I. nepBbiil B8PH8HT IlO.tlC09AHH9H K nporpaMMe reoMeTpHqeCKOA peKOHCTpyKUHH 
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co6&ITHll
151

, B aTOM cnyqae HCXO.IlHble .naHHble C'IHTbiBaJOTCR c MarHHTHoro 6apa6aHa, Pe

ayn&TaT&I H.lleHTHcjJHKaUHH Bbl.llaJOTC51 Ha ne'laTb (eM, npHnO)I(eHHe) H CTaH.napTHble nepcjJo

KapTbl Hapg.ny C Bbl.lla'lell reoMeTpH'IeCKOil nporpaMMb/
5

,1 

:.!, BTopoll sapHaHT npe.nHaaHaqaeTCR .nnst H.neHTHcjJHKaUHH yo -'laCTHU H e-e +-nap 

B co6&ITHstx, oCSc'IIITABBWX no reoMeTpH'IeCKHM nporpaMMaM aapaHee. B aTOM cnyqae HC

xo.nH&Ie .nnst C'leTa .naHHbie HaXO.Il51TC51 Ha nepcjJOKapTaX, 

3, TpeTHll sapHaHT npe.nHaaHa'leH .nnst H.neHTHcjJHKaUHH Y0 -qacTHU H e- e + -nap B Tex 

cny'lastX, Kor.na nepB&Ie TO'IKH TpeKOB H3MepeH&I c 6on&IIIHM paa6pocoM, B OTnH'IHe oT npe-

.llbl.llYIIIHX 3.1leCb HeT nOHCKa TpeKOB, o6pa3yJOIUHX VO -'laCTHUbi H e- e + -nap&!, B Bbi'IHCnH-

Ten&HyJO MaliiHHY BBO.IlHTC51 HHcjJOpMaUHR, OTHOCRIUagcg TOnbKO K nepBOMy TpeKy C06b!TH51 

H ny'ISM "'BHnKH* HnH Y -KB8HT8. 

§ 8, npoaepKa pa60Tbl nporpaMMbl 

jlng nposepKH npaBHnbHOCTH pa60Tbl nporpaMMbl C ee nOMOIUbiO 6binO H.lleHTHcjJHUHpo

BaHO 268 cnyqaes 'xopo111o' H3MepeHHbiX Y0 -'laCTHU, o6C'IHTaHHbiX paHee no nporpaMMe 

2-2
111

, no.n 'xop01110' H3MepeHHblMH C06b!TH51MH B .naHHOM cnyqae nOHHMaJOTC51 TaKHe, 

.nnst KOTop&IX t.p 
1 

I p 
1 

< 30%. 

CpasHeHHe peayn&TaTOB H.lleHTHcjJHKaUHH Y0 -'laCTHU no .nsyM nporpaMMaM noKaa ano, 

'ITO: 

1. !lnst 230 co6&ITHll ( 86%) o6e nporpaMM&I .naJOT o.nHHaKOB&Ilt peayn&TaT, B 178 

cny'lastX - nonO*HTen&Hbilt ( X 2< x 2 
, a B 52 oTpHUaTen&H&Ilt ( x 2> X 2 ). 

"'•• max 

2, jlng 14 C06biTHil (5,2%) .ll8HH851 nporpaMMS ll89T OllH03H8'1HYIO Hll9HTHcjJHK8UHJO, 

a nporpaMMa 2-2 - OTpHuaTen&H&Ilt peayn&TaT, 

3. !lnR 15 cnyqaea (5,6%) no llaHHOlt nporpaMMe npOXOilltT o6e rHnoTe3 bi , no 2-2 -

OllHa, 

4. B 111eCTH cny'lastX (2,1 %) Ha6nJOilaeTcg o6paTHaR KapTHHa , T.e. no 2-2 npoxo.nstT 

o6e rHnoTeabl, no .naHHolt - o.nHa, 

5, B Tpex cny'lastX (1,1 %) co6b!THR H.lleHTHcjJHUHPYJOTCR no 2-2, HO He npoxollstT no 

.naHHOA nporpaMMe, 

AHanHa co6biTHll, .nng KOTOpblx o6e nporpaMMbi .naJOT paaH&Ie peayn&TaT&I, noKaaan, 

'ITO paCXO)I(.IleHHit B OCHOBHOM HMeJOT MeCTO B TeX cnyqastX, KOr.na OllHH H3 TpeKOB Y 0 -

'laCTHUbl HMeeT HMnyn&C He 6onee 200 M3B, 3TH paCXO)I(IleHHSI, nO-BH.IlHMOMy, CB5138Hbl 

C TeM, 'ITO B .llSHHOlt nporpaMMe B OTnH'IHe OT 2-2 Y'IHTbiBSIOTCSI OIIIH6KH B y rnax, o 6yc n oB-

neHHble MHOrOKpSTHbiM paCCeltHH9M aapg)l(eHHbiX 'ISCTHU B nponaHe , 

11 



Ha pac. 4a npHaeneHO x 2 -pacnpeneneHHe nnH OllH03HB'IHO HlleHTHcj>HUHpOB8HHblX 

no naHHoA nporpaMMe A0 a K" -'laCTHU, a Ha pRe. 46 - no nporpat.IMe :.!-2. Ha 3THX 
1 2 /17/ 

pacyHKax nyHKTHpoM HaHeceHo TeopeTH'IeCKOe X -pacnpeneneHHe , HOpMapoaaHHoe 

8 Jta>KnoM cnyqae Ha nonHoe 'IHCno aneHTHcj>auapoaaHHbiX co6biTHA. CpenHee 3Ha'leHae )( 

a nepaoM cny'lae ( pac. 4a) paaHo 3,1 :!:.. 0,2 H xopowo cornacyeTcH c TeopeTH'IeCKHM 

( X2 ~ 3,0), Bo BTOpOM V ~4,1 :!:., 0,2, HeCMOTpH Ha TO, 'ITO no YTBeplKlleHHIO aBTD
/1/ 

pOB • <jlyHKUHOHan TaX lK9 KaX H 8 HaWeM Cnyqae HMeeT TpH CTeneHH CB060Abl, 

CTeneHb cornacoaa~HOCTH TeopeTH'IeCKHX H sKcnepHMeHTan&HbiX pacnpeneneHHA, npH

aeneHHbiX Ha pRe, 4, 6blna oueHeHa no 'KpHTepHIO nHpcoHa•
1181

• 3Ta oueHKa noKaaana, 

'ITO B nepBOM cnyqae (pHC, 4a) aepOHTHOCTb TOrO, 'ITO 9KCnepHMeHTanbHOe pacnpenene-

HHe CornacyeTCSI C TeOpeTR'IeCXHM, pasHa :.!5%, a BO BTOpOM (pHC, 46) - MeHbWe 0,1 %, 

KpoMe Toro, 6binH nocTpoeHbi pacnpeneneHHH Mace, aaperHcTpHpoaaHHbiX a KaMepe 

A 0 
H K0

1 - qaCTHU, KOTOpbie 6binH Bbi'IHCneHbi no sKcnepHMeHTan&HbiM naHHbiM, 0Kaaa-

nOCb, 'ITO CpellHHe 3Ha'leHHSI Ha6niOnaeMbiX B KaMepe MaCe /1° H K0

1 
paBHbi, COOTBeTCTBeB

HO, 1115:!:.,:.! H 494 :!:.,3 Msa. 

nony'leHHe HeCMeWeHHbiX 3Ha'leHHA Mace A0 H K0 -'laCTHU MOlKeT cnylKHTb yKaaa-
1 + 

HHeM HB TO, 'ITO BBell9HHe nonpaBOK Ha HOHH3aUHOHHble nOTepH ,_ -Me30HOB H npOTOHOB 

B HaweM Cny'lae He RBnHeTCSI He06XOllHMbiM, 

3 a K n 10 'I e H H e 

B TaC5nHue I npHaeneHbl cpaBHHTen&Hbie xapaKTepHCTHKH ABHHOA nporpaMMbi H npo-
/1 I 121 

rpaMM nnH HAeHTHcj>HxaUHH V0 -'IBCTHU (2-2) R y -KBaHTOB (7) , 

Ta6nHua ---
!laHHaSI 

2-2 7 
nporpaMMa 

KonH'IeCTao aaHHMaeMbiX Sl'laes 1100 4500 1500 

BpeMR C'leTa onsoA napbl 
Tpexoa (a ceK) = 15 -= 40 = 20 

Ha sToA Ta6nHUbl BHAHO, 'ITO naHHaR nporpaMMa HMeeT cywecTaeHHO MeHbWHA oiYbeM, 

'19M 2-2 B 7, H TpeC5yeT 3Ha'IHTenbHO MeHbWero apeMeHH Ha Bbi'IBCnHTenbHOA MBWHHe, 
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Bbi'IHCneaHe H BblllB'Ia Ha ne'laTb Mace A0 H K0 -'18CTHU H pa3HOCTeil M8lKllY 
I 

H3MepeHHb!MH (3KCnepHMBHT8flbHb!MH) H fl0ll06p8HHb!MH 3H8'1BHHS!MH nepeMeHHb!X (eM. npH-

flOlKBHHe) fl03BOflS!8T HCflOnb30B8Tb nporp8MMY K8K llflS! Hll8HTHijlHK8UHH V 0 -'18CTHU H )' -

KB8HTOB, T8K H llflS! nposepKH MBTOllHKH peKOHCTpyKUHH C06b!TKA B ny3b!pbKOBb!X K8Mepb!Xo 

B 3BKnJO'IBHHe 8BTOpb! Bb!p8lK810T HCKpeHHIOIO 6n8rOll8PHOCTb B. n. illKenenosy 38 

nocTOHHHoe BHHMBHHe H noMOl!lb s p860Te, B. B. «<>nsrraay 38 none3Hbre o6cY.lKll8HHsr a 

n.H. KofibuosoA 38 flOMOlUb B pa60Te no o6c'JeTy C06biTHA HB Bb!'IHCflHTenbHOA M8lUHHe. 

n P HflO)I(E H 11 E 

06pa3eu Bblll8'1H H8 ne'JaTb 

1. 

1. Mo - MBCCB Hel!TpBnbHOA 'IBCTHUb! 16. 5?. 
( npH3HBK rHnOTB3bl) AB 

2. X 2 17. p3 
0 

3.v HTBp8UKA 18. 113 
- 'IHCno 0 

n 19. 6. 3 
4. p Mo 

0 

6. n 20. 0 5. Po 3 
k _-k: 

6. f" 21. 
6. k3_ 0 

fl0ll06paHHb!B 3H8'18HHS! 
3 7. m" 

22. 
tg a_ - tga _ 0 H8flp8BflS!IOlUHX KOCHHyCOB 

6. tg a 
3 

8. D 
n 

HeATpBflbHOA '18CTHUb! 
0 

{3~-{3~ 
-

9. p " 
23. 

--;:jT 
10. p 

n 
;3 n 

24. ~ 
" 6. k" 1}.0op 

+ 
3 n 

" 25. tg a±- tga+ 12. p+ 
6. tg a

3 

+ 
13. p" 

26. 
{3 .a_ fJ " + 7;1-+ 

14. 6. " p+ 
+:;I 

15. (} 27. 
tg a

2 - tg a~ 
yron MelKllY Po H AB 

6. tg a~ 
v 

28. 
{3 ~ fJ " 

0 0 

6. {3" 
0 
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2, 

1. f 
not 

- noTeauaanbaaH nnaaa 

2. p~ 

3. 1/p" nnH yo HflH p. (p) nnSI y 
0 

4, w' = 1/p - aec co6hiTHSI 

5, p'- aepoSITHOCTb pacnana (unu xouaepcau) 

6. w} aec H aepOSITHOCTb C y'leTOM HeATpanbHblX CXeM pacnana yo -'18CTHU. 
7, p 

npHM9'18HH9! l1Hll9KCbl 'a' H 'n' 03H8'18IOT H3MepeHHbl9 H nono6p8HHbl9 3H8'19-

HHSI nepeMeHHblX, 

3. 

ne'laTb cTaana~aoA nep~KapThl 'Tpexa' yo -'18CTHUbl I 1 I 

1, HoMep nepaoro Tpexa 

2, N> nneHKH, N9 xanpa 

3, N1 30Hbl, 

1. 8~ 

2. 8 

3. 8 + 

4,8 -(8+8) 
+- - + ..... 

5, p a p 3 sin 8 
- J. - 3 

6, ,\ p = ,\ p aia 8 - - -
1. pJ. c p 3 sla 8 

+ + + 

8 .L 3 
• ,\p c ,\p sia 8 

+ + + 

yo- '18CTHUbl, 

2 

4, 

..L. J. 
9. p -p - + 

.L l 
10. ,\ P_ - ,\p 

+ 
11. ala 'I 

12, 'I (pan.) 

13, 'I (rpaa,) 

14. 8 v (rpan.) 

15. f AB 
(eM). 

Yron ueKoMnnouap-
HOC'I'H 

npHM9'18HH9 ! llnSI I"Hfl0Te3 C x ·> 13 nepaLre TPH pa3aena (1, 2, 3) 
H8 fl9'18Tb He Bhln810TCSI, 
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C-1 £ T s ~ £. c-1 f_ T s-J I V mJm- =Jm mJm- --m-m--

--./m(m 0-m~-R=f+./m(m'-m'V--S-1R--

-- ./x7 s-1 R - s·'jx - jxrS.'/x-(/xrSJxJ-!.. 
-(/x r s·'fx r;.s-'R-X ~~1=-X"-(jJ SJxJY/x'S-'R}-
- }x(x~+'-x'i)--R +jx(xY+-t_xv)--

-- cx_v+'=S-'{R+ jx(X'M_ XYJ)-mW£:mo_G-;jm~wt 

- xz=(d.V+f) T [ R +jxfxV+f_Xv)J. 

PHc. 2. CxeMa pat50Tbl 6noKa MHK. 
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