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I, B B e n e a • e 

3xcnepBN9BTbl DO p8CC9llBBIO '18CTRil B8 91191tTpoB8X BBTepeCBbl C TO'IItB 3p9BBSI nony

'19BBSI aacjlopManaa o~ anexTpoMarHHTHoA CTpyxType sneMeDTapHbiX qacTan. B aacTOHIIlee 

Bp&MSI HM910TCSI 3XCD9pBM9HT8nbHbl9 li8BHbl9 06 9118ltTpoM8rBBTHbiX cjlopM<j>8ltTOp8X HyltnOHOB, 

3xcnepaMeBTbl no pacceaHBIO fT -Meaoaoa aa 3119XTpoaax Tonbxo aaqanHcb. Ony6naxo-

B8Hbl !189 p800Tb11 BbiDOnH9HHbl9 C DOMOIIlbiO M9TO!IRKB BOliOpoliHbiX ny3blpbXOBbiX X8M9p npH 

Ill /2/ 
BMnynbCax , -M930HOB 1,12 f3BIC B 16 raa/c • MaxCHM8nbHb19 nepenaBHble BM-

nynbCbl B CHCT9Me Q9HTp8 BB9pi!BB CT8nXBB81011lRXCH '18CTBI! \ 1T 1 e ) COOTB9TCT119BBO 

paBHbl : ~max • 8 M3Bic
1 
I/ R ~ 86,4 M3a!c

121
, 

Tax&M o6paaoM, 3TH 3XcnepHM9BTbl MOrYT naTb caeneaaa namb o paaMepax , -Me-

30H8 : r > 24,15 -IS CM/1/ R r > 2,3,10-IS CM/2/• PeaynbT8Tbl pa~OTb/21 D03BO -
tr- fT -

nHIOT cnenaTb BbiBOll o ToM, 'ITO cpenaexsanpaTB'IBbiA panayc 1T -M930H8 

< r 2 ~ -IS > S. 4,5.10 CM. 

UenbiO aacroameA pa6oTbi HBnHeTcH aayqeaae pacceaHRH , -Meao&oB c RMnynbCOM 

3,97 ~ 0,06 f3BfC ( ~max • 29,7 M3B/c R r 
11 
~ 6,6.!0-IS CM) &8 3n9XTpo&aX H onpe

nenea&e cocTaaa ny'IJCa nepBR'IBbiX 'IBCTBI!, nanaiOIQRX sa xaMepy. 

n. Meronaxa 3xcnep&N9HT8 

I. npocM8TpHB8nHCb CHBMXB c 24-nBTpoBOA npona&oBOA lt8M9pbl na6opaTopRR BbiCO-

XBX 3HepraA OHHH, o6nyqeaaoll B uy'IJCe , -Meaoaoa c HMnynbCOM 3,97+0,06 f3a/c/S~ 
PeracTpRpoBanacb nayxny'leBble co~biTRH, ynoaneTBOpHIOIIlRe cnenyiOIIlRM Tpe6osaaRHM : 

a) BepmHB8 3893llbl li0JJJOUt8 neJKaTb B 3<j><l>exTHBBOII o6n8CTR lt8M9pb1 1 0~8 BTOpR'IHbiX 

Cn9ll8 liOnlKHbl 6b1Tb OTpBI!8T9nbBbiMR; 

ti) RMnynbc /) -3n9ltTpoB8 (P /)) , H3Mepe&Bblll npB npoCMOTp9 C DOMOIIlbiO ma6 -

noaa, nonJKea 6biTh 6on&me 300 M3a/c; 

B) yron Bbin9T8 /J -MexTpoaa nnH P/J ;:: 300 M 3a/c ae nonJKe& npeBbimaTb 5°, 

8 yron p8CC9HHHH nepBH'IHOII '18CTH!lbl He llOnJKe& 6b1Tb 38M9THbiM, 

E hlno npocMoTpeao oxono 50 TbiC, Kanpoa, sa sax 10 Tbic .-nBall<llbl . Cpenaee '!Reno 

Tp9KOB H8 OllHB K8llp ( D ) 0 0Dp9ll9n9HH09 DyT9M DOllC'l9T8 'IHCna nepBH'IHbiX Cn9llOB H8 

K8ll<ll0M ll9CHTOM K8llp9, p8BHO 10,5 + 0,3 • 

3 



3Ta JKe senaqaaa, nonyqeaaaa c noMOIIlbiO MeTona Kpoy<l>opna ( noncqeT Tpexos aa 

141 
xanpax c co6biTBliMR), B npenenax oma6o1< coBnllJ1aeT c yxaaaaaoA Bbtme • 

C y'leTOM KOppeltllBB H8 3Be3)1bl B J[aMepe nOJIB8ll J11IRB8 nepBH'IBblX TpeKOB p8BH8 

167,4 ~ 4,4 J<M, 

Bcero 6blno oro6paao 573 co6btTHll, 

3<1><l>eKTRBBOCTH Ol1RB8pBOl'O ( l l R J1BOAHOro ( l 12 ) npoCMOTpoB COOTBeTCTBeR• 

HO p81;1Hbl : 

l I 

l I 

(96,2 : 0,7)%, 

(91,8 + 3,4)%, 

( 12 

( 12 

99,5% (800 Mas/c ~ Pll .~ 400 Mae/c) a 

98,08% ( Pll ~ 400 .. MaBle). 

2. HaAneHHble co6biTRll R3Mepli1IHCb Ha nonyaBTOMaTax nB3 OH.RH R o6C'IBTblBanRCb 

aa anexTpoaao-cqeTHoA uamaae M-20 no reoMeTpaqecKRM nporpauMaM 11M nonyqe&Rll RM

nynbcoa, aanpaBnliiOIIlRX xocaaycoa nyqel! aaeanbl R cooTseTCTBYIOIIlRX omat5ox. Ka)KJ1oe co-

6b1Tile R3Mepllnocb MHHRMYM naa paaa paaabtMR nat5opaaTaMa. B Tex cnyqaax, xorna TO'I

xa B38BMOJ1aliCTBBll Bl1eHTR$BDRpoB81I8Cb nnoxo, R3M8peHRll npoBOJ1BJIRCb 2-3 paaa CO CJ1BB

roM TO'IKH B3aauoneAcTBBll anonb nepBR'IHOro Tpexa. B cpenaeM aeonpeneneaaoCTb nonoJKe

HBR TO'IKSI B38BMOJ18liCTBRB f5 bl1I8 M8HbWe 0,5 CM, 

B nporpaMMY of5cqeTa 6blnH saeneHbl nonpaaxa aa panaanaoHHbte a aoaaaauaoHHble 

noTepa aneKTJ>OHOB B nponaae 

8. Bena'IRHhl aMnyDhCOB, nony'leHHbte npa H3Mepeaaa onaoro a Toro JKe co6btTHH co 

CJ1BBroM TO'IKB B38HMOJ1el!CTBRH H C pa3HOII UDHBOII R3MepeBROrO Tpexa ll -snexTpoaa • 

coananana c xopomeA TO'IHOCTbiO ( paaf5poc B BellH'IRRe HMnynhC8 3H8'1HTeDbHO MeHbWe, qeM 

ero owa6x a ). Owa6xa 

Mepa pa6oTy
151

). 

~p 

-,r- ansr 6onbWRHCTBa cnyqaea ae npeBbtmana 12% (eM, ansr npa-

4. Cpenn 573 co6b!TRA, neJKaWRX B a<jxpeJ<THBHOli ornaCTH KSMepbl, 6btnH OT06p a Hbl 

60 c P ll ?. 500 M s s / c, nnH KOTOpb!X o x aaanocb B03 MOlKHblM KHHeMaTnqec xoe paaneneane 

cnyqaeB, npRR8l1JI8lK811lHX nepBH'IRbiM '18CTJOl8 M pa3JIH'IHOH npHJ>Oilbl ( 11 , p. e ). 

3Tn cny qaa 6 btnH aaMepeHbl e w e pa3 npa nnaae H3MepHeMoro y 'laCTKa anexTpoBaoro Tpexa 

5-12 CM (cpeURHH l1DHH8 Tpexa IJ - 31IBKTpoH8 IIDH cnyqaeB, JI8lK8WHX B ~eKTHBHOil 

o 6 nacTH xaMepbl , 30 eM). 3aaqeaHH y rna BbineTa ll -anexTpoHa, nony'leRRbie npa 

H3 MepeRHSIX CO CUBHrOM TO'IKB B3 8HMOJ1eAcTBHH H H8 pa3BOII l11IHRe Tpexa, B npenenax OWH

OOK coBD8l1aJOT. Benuqaaa oma6xa B onpeneneaaa yrna nnH scex cnyqaes c Pll> 500 M s s/c 

COCT8BnHeT .. 0,2°, npa o6pa6oTK8 SKCnepHM8HTBJibHblX ll8HHblX yrDbl R RMDyJibCbl 6pa-

liRCb ycpenaeBHbiMH DO BCaM H3MepeBRHM, 

nnH nyqmeA perHCTpBIIHH cnyqaeB c Pll ·> 500 Mss/c s<l><l>eKTHBRBH o6nacTb 6bl118 

B3HT8 6onee KOpoTKOA, nonBSll l11IBH8 nepBH'IHbiX TpeKOB ADH CnyqaeB polKJ1eHHH Bb!COK03Hep-

rH'tfH blX /J - aneKTJ>OHOB COCTSBJIHeT 129,2:_3,4 KM, 

4 

• 

i( 
~ 

rne 

m. Aaanaa B03MOJKRbiX $oHOBbiX co6 btTHA 

EnaacTseaao B03MOJKHhlMH <l>oaoBblMH co6btTHHMR HBJIHIOTCH 3seanht TBI 

1T 

1T 

+ + p .. 1T + 1T 

12 
+ c .... 1T 

8 + " 

+ n • 

+ A • 

A -He H801IIOJ188Mble B KaMepe nponyKTbl peaxuHH, Co6b!TRH THDa ( 
+ 

BTOpR'IHblM " -Me30HOM HCKJIIO'IeHbl npR R3MepeHHH HMDYJibCOB BTOpH'IHI 

scex aaperacTpuposaBHbiX asean o6a BTOPH'IRhiX cnena oTpuuaTenbable, 

noxa:saTaJibCTBOM OTCy TCTBRH $oHOBblX C06bi THi! THDB ( 2) HBJIHeTCH C. 

I, Bee oTo6paHHhte cnyqau ynoaneTBOpliJOT KBHeMaTaxe pacceliHHll qac· 

(eM,, aanpaMep, pile. 1), 

2. Ecna npennonoJKRTb, 'ITO Mbl uueeM neno ae c ll -anexTpoaaMK, 

30RBMH 0 TO cnenyeT OlKRil8Tb - 9() BTOpH'IRJ;>IX 3Be3)1 H8 TpeKaX MeHee aae 

ROil '18CTHDbi, npa npoCMOTpe He f5blDO 3aperHCTpHpoB8HO HH OllHOrO C06b!Tl! 

mero yCJIOBHHM npOCMOTpa H HM810lllero BTOpH'IBYIO 3B83l1Y BB TpeKe, C'IHT~ 

TpoHHblM, 0TCIOII8 B03MOJKR8H npHMeCb 1T -M830HOB B HSWHX C06b!TRliX E 

8, Y nonaBnHIOlllero 60JibUJHHCTB8 BTOpR'IHbiX '18CTBII, npH3H8HHbiX Mel 

B3MepeBHliX RMDyJibCB C nOMOIIlbiO ma6noaa B Ha'lane H B KOBUe Tpexa 6b!DC 

MeHeHae KpHBR3Hblr 'ITO cornacyeTCll C 60Jil.UJOil BeDR'IHHOil paDBBUROHHhiX n 

HOB, no3TOMY <!><>HOM MOlKHO npeae6peqb, 

IV. OnpeneneHHe cocTaBa n y 'llta 

I. Ha p acyaxe I uaaeceH bl axcnepaMeHTanbHbie 3 Ha 'leHHH yrna a aneJ 

poaa B naoopaTOpROli CHCTeMe K00pl1HH8T UliH 60 c nyqaeB C P ll?_ 500 1 

TeopeTH'Iecxae KPHBbie nnH cooTaow eaaH yron-saeprnH B na6opaTopa< 

IIHHST paCC'IHTBHbl no $opMyne y npyroro pacceHRHH 'IBCTHIIbl Ha TO'Ie'IHOM 

rne 

2 

Til= 2m . 7i2 ~ 
l+ij''si.n2 8 

2 2 m m 2 -t 
ij - 7] [ 1 + 2y <-· ) + ( ~) ] 

m m 

T ll - xnaeTaqecxaH saepraH anexTpoaa; 8 - yron BblneTa 
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i
. JKe senR'IR&a, oonyqeaaa11 c noMOillbiO MeTo.o.a Kpoy<l>op.o.a ( oo,o.c qeT TpeKoe u a 

/ 4 / 
co6b1TRRMB), B npe.o.enax oma6o1< coena.o.aeT c Yl<&3auuolt Bblme • 

'19TOM KoppeGHR Hll 3B93.0.bl B I<&Mepe DOJIH8SI .0.JIRH4 nepBR'IHbiX Tp91<0B p&BH& 

[: J<M, 

6blno oT06paao 573 cotlbiTBR. 

~I<TRBHOCTR O.O.BH8pHOro ( l 1 R .O.BOltBOro ( l 
12 

) npoCMOTpoB COOTBeTCTB9B• 

96,2 : 0,7)%, 

91,3 + 3,4)%, 

c 12 • 99,5% (300 Mae/c ~ P8 ~ 400 Maa/c) a 

• 12 • 98,08% ( P8 - ~ 400 .-Mae/c). 

lalt.o.9BBbl9 co6b1TRII B3MepS111HCb ua DOJIY8BTOM8T8X nB3 OI.UUI R o6C'IHTbiB8JIRCb 

X>HRo-cqeTaol! Mamaae M-20 no r9oMeTpaqecKBM nporpaMMaM .o.na nonyqe&BII nM

aanpaBJIIIIOillBX Kocaaycoe nyqel! 3Be3.0.bl a cooTBeTCTBYIOillRX omaooK, KaJK.D.oe co

M9p>Inoch MBHRMYM .O.Ba paaa paaubiMB na6opauT&MB, B TeX cny'la.llx, J<or.o.a TO'I

>nellcTBRII B.0.9HTR<j>BOBpoB8118Cb DJIOXO, B3M9p8HHII DpoBO.O.BJIRCb 2-3 pa38 CO C.O.BR-

1 B3aBMo.o.el!cTBBII a.o.onh nepan'IRoro TpeJ<a. B cpe.o.ueM aeonpe.o.9neaaocTb nonoJKe-

1 B34BMO.O.ei!CTBBII 6 biJI8 MeHbme 0,5 CM. 

X>rpaMMY 06C'I9Ta 6blJIH BB9,0.9Hbl DonpBBKH Ha p&.O.RBllHOHHbl9 R HOHR3aUROHHbl9 

!eKTpouoa B nponaue 

911H'IHHbl HMnyllbCOB 0 DOJIY'I9HHbl9 DpH H3MepeHHH O.O.HOro H TOrO )1(9 C06bl THII CO 

'O'IKB B38HM0.0.9IICTBHSI 11 C pa3HOit .O.Jll!ROII 113M9peuuoro Tp9!<8 8 -an9KTpoHa • 

1 c xopornel! 

:a ), Ornu6J<a 

oT/ 5/). 

TO'IHOCTbiO ( pa36poc B B911H'IHHe HMDYllbCa 3R8'1HT9JlbHO MeHblll 9 0 '19M 

6P 
-,:r- .0.1111 oonbliiHHCTBa cnyqaea ue npeBbtUiana 12% (eM, .o.nH npu-

pe.O.H 573 C06b!THn, Jl9lK81llHX' B 3CjxpeJ:THBHOtl otnaCTII KaMepbl , 6blJIH OT06paHbl 

?. 500 M 3a/c , .o.n11 KOTOpblx oKa3a1IOCb B03MOlKHblM KaaeMaTn'lecKoe paa.o.e11eau8 

lpHHall119lKalllHX D9pBH'IHbiM '18CTHll8M p83JlR'IHOil npHpo.O.bl ( 1T 0 p. e ). 

u 6btJIH H3M9p9 Hbl ·9 019 pas npu nnHH9 uaMepHeMoro y qacTKa 3JI9KTpoHaoro TpeKa 

Cp9llHSIII .O.JIHHa Tpe!<a 8 - 3 119KTpoH8 .O.Jl!l C11y'la9B, Jl9lK4DIBX B 3Cjxp9KTHBHOll 

:t.Mep&t, 30 e M), 3ua'I9HHH yrna BblJI9Ta 8 -an9KTpoHa, nony'I9HHbJ9 npu 

X CO C.O.BHrOM TO'II<R B38HMO.O.el!CTBHII H HB pa3BOII .0.JIRH9 TpeKa, B npenenaX OIDH

lBIOT, BenH'IRHa orna6KR a onp9neneuua yrna nnH acex cny'la9B c Ps> 500 M 3 a/c 

0,2° • npa 0 6 pa60TKe 3KCD9pHMeHT8JibHblX .O.BHHblX yrJibl H RMny111>Cbl 6pa-

lH9HHbiMR DO BC9M R3M9p9HBIIM. 

n y q rnel! peracTpaouu cnyqaea c P8 ·> 500 Maa/c a<i><l>eKTHBHan o 6 nacTb 6hma 

~ KopoTJ<oll. nonaaa nnaua nepBR'IRbiX TpeKoa nn11 cny'la9B poJK.D.eHRR BbiCOK0 3Hep-

8 - ane!<TpoHOB COCTaBJIII9T 129,2+3,4 KM, 

4 

• 

.:), 

~ 
-\\ 

r.o.9 

m. Auana3 B03MO JKHbiX cjlouoBbiX c o 6biTRII 

E.o.RHCTB9HHO B03MOlKHblMR <j>OHOBbiMH C06biTHSIMR SIBJIRIOTCSI 3B93.0.bl TROll 

fT 

1T 

+ + p .. 1T + 1T 

12 
+ c -+ tr 

8 
+ 1T 

+ D ' 

+ A' 

(I) 

(2) 

A -H9 ua6ni0.0.49Mbi9 B K4M9p9 Opo.O.yi<Tbl peaKUBR, Co6biTHSI THD8 ( 1) C :ol89prH'IHbiM 

BTOpH'IRblM fT + -M930ROM BCI<nl0'19Hbl DpB B3M9p9HRH RMDYJibCOB BTOpH'IHbiX '14CTBO. Y 

BC9X 34p9rRCTpHpoB8HHblX 3 Be3.0. 064 BTOpH'IHbiX CJI9.0.4 OTpH04T9JibRbl9, 

noKa l34T9DbCTBOM OTCYTCTBHSI <i>oHOBbiX C06biTHII TROll ( 2) RBJIII9TC>I CD9.0.YIOill99 : 

1, Bee OT06p&HHbl9 CJiy'laR y.O.OBJI9TBOp1110T KRH9MaTRK9 pacCeiiHBII 'laCTBoa-aneKTpoH 

( CM., aanpRM9p, pile, I). 

2. Ecnu np9.o.nonoJKBTb, 'ITO Mbi aMeeM .0.9no u9 c 8 - 3 11eKTpoHaMH 0 4 C " -Me-

30HaMR, TO CJI9.0.Y9T OJKR.O.aTb • 00 BTOpH'IH~IX 3893.0. Ha Tp9Kax MeH9e 3HeprR'IHOII BTOpaq

HOII 'lllCTBObi. npu npocMOTpe H9 6b1JIO 3aperRCTpRpoBaHO HR o.o.aoro co6biTHII, y.o.oaneTaopsriO-

lll9ro yCJIOBHIIM npOCMOTp8 H HMe iOillero BTOpR'IHYIO 3Be3,o.y Hll TpeKe, C'IRT410W9MCR 3JieJ<-

TpoHHbiM, 0TCI0.0.8 B03MOJKH811 npRMeCb 11 -M930HOB B uamax cotlbiTBIIX ae npeBbtmaeT 1% , 

3, Y D0.0.8BJIIIIOill9rO 60JlbiDRHCTBa BTOpR'IHblX '18CTHU 0 DpR3HaHHblX 3Jl9KTpoHaMH, DpH 

H3M9p9HHIIX BMJIY11bC8 C DOMOillbiO rna61IOHa B Ha'la11e H B I<OHile TpeKa 6b!Jl0 OTMe'leHO H3-

M9H9HH9 !<pRBH3Hblr 'ITO COrnacyeTCII C 6ont.liiOl! B9DH'IHHOII pa.O.HBUHOHHblX DOTepb aneKTpo

HOB, no3TOMY <j>OHOM MOlKHO np9ue6pe'lb, 

N.Onpe.o.eneau9 cocTaaa ny'll<a 

. 
1. Ha pucyHK9 1 HBH9CeH bl 3KCD9pHM9HTanbHbte 3HB'I9HHH yr11a a a u 9prau 8 - 3JI9KT -

poaa B na6opaTopaol! CHCT9M9 Koop.o.uaaT .o.nsr 60 C11y'la9B c P 8 ?. 500 M 3 a /c. 

TeopeTR'IeCKH9 KpHBb!e .O.JlH COOTHOlii9HH!I yron-3HeprHH B 11860p8TOpHoli CHCTeMe K00p

.O.HH8T paccqRT8Hbi no <j>opMyn9 ynpyroro pacc9HHRH '18CTHUbl ua T0'19'1HOM a11eKTpoae
1 11 

r.o.9 

2 

T8 = 2m.~2 ~ 
l+ij 2sin28 

_2 2 m m 2 -t 
'1 - '1 [ 1 + 2y <-· ) + ( .........!.) 1 

m m 

T 8 - KRH9TH'I9CK&II 3H9prull an9KTpoaa; 0 - yron B b!neTa 

5 

(3) 

(4) 

8 - aneKTpoaa; 



m - M8CC8 pacceHBSIOlllellcR '18CTHilbl 11 1'- e CO.OTBeTCTBeHBO) i m -Mac• 
ca anexTpoH8; y 'I = ·yf3 - OTHOCSITCSI K CKOpOCTH nepBH'IHOI! '18CTRilW B na6op8-

TOpHOfi CRCTeMe KOppnHHBT. H3 ~pMynw 3 BHilHO, 'ITO M8KCHM8nbH8SI KRHeTR'IeCKBSI 3HeprHR 

lJ - aneKTpoH80 poJK.QeHHOro '18CTHil ell C MBCCOI! m 1 onpenenReTCSI COOTHOWeHHeM 

Ts,..x=2m.ii 
2 

2. 3neKTp0Hbl 

Kax BHnHO ( pHc. 1), H3 60 cnyq8eB po"'neHHR 

16 MOryT 6btTb OTHeCeHbl 38 C'leT pe8KilHH 

/) - anexTpoHa c P8 ~ 500 Mas/ c 

e+e ... e+e (5) 

OTciOna aenH'IHH8 anexTpoHHoro 38rpH3neHHH nyqxa, p8CC'IHT8HHaH c y'leToM a<jlljlexTHBHOCTH 

npoCMOTp8, OW ROoK a<jl.peKTRBHOCTH H CT8THCTH'I9CKHX OWH60K, p8BH8 ( 2,2 ~ 0,6) %. 3T8 }1{9 

aenH'IHHa, onpeneneHH8R c noMOlllbiO anexTpoHHol! MeTonHKH, oxa38n8Cb p8BHoA (2,3+0,4) %, 
161 

'ITO corn8cyeTcR c nony'<eHHOII B n8HHoll p86oTe • 

npyrHM MeTOilOM onpeneneHHSI npHM9CH aneKTpoHOB B llY'IK9 nepBH'IHbiX '18CTHil, 11810-

lllRM BbiCOKYIO CT8THCTH'I9CKYIO TO'fHOCTb, SIBnReTCSI cnenyiOlllHII: npH BH3y8nbHOM npoCMOTpe 

K8MepHblX CHHMKOB OT6Hp810TCSI llpoXOil!!lllHe TpeKH, CHnbHO M9HSIIOlllH9 CBOIO KpHBH3Hy. 

3TH TpeKH MO}f{HO C'IHT 8Tb aneKTpOHHbiMH. npu npo6ere 25 CM B nponaae OKOI'O 7% BC9X anex

TpoHOB noTepRIOT • 75% CBOel! 3HeprRH, 'ITO COOTB9TCTByeT H3MeHeHRIO KpHBH3Hbl B 4 p838. 

H8 H8weM MaTepu8ne MO}f{BO 6bino 6bi O}f{HnaTb, Y'<HTWB8R 2%-Hoe anexTpoHaoe 38r

pR3HeaHe ny'IK8, 01cono 700 T8KHX cny'l8eB, 'ITO no3BOnHno 6bi onpenenHTb anexTpoHHYIO 

llpHM9Cb C OTHOCHT9nbHOI! OWR6Kol! 4%. C npyrol! CTOpoHw, C llOMOlllbiO 3TOrO MeTona, 

3H8SI nOCT8TO'IHO TO'IHO npRMeCb aneKTpoHOB B nyqxe, MO}f{HO H3M9pHTb panHanHOBHyiO nnH

HY npon8H8 nna BbicoxoaHeprH'IHbiX 'f8CTHn. 

CnenyeT o6paTHTb BHHMaHHe H8 To, 'ITO 3H8'1HTeTJbHaH cT8THCTRxa cnyq8eB c 6onbwH

MH p8nH81lHOHHblMH llOT&pS!MH y aneKTpoHOB, 8 T8K}f{9 npoCTOT8 HX 06Hapy}f{eHHSI Jl810T oo3 -

MO}f{HOCTb B3y'leHHSI aneKTpoM8rHHTHWX npon&CCOB C llOMOlllbiO llpoll8HOBWX K8Mep. 

3. p. -M930Hbl 

p. - M930HH09 38rpR3HeHB9 ny'IKS COCTOHT H3 llBYX KOMilOHeBT: MOHOXpoM8TH'I9C-

KHe p. -Me3oHbi, o6pa3oBBBWHeca nps pacnane 

H8ne no KOnnHM8TOp8; H HeMOHOXpoM8TH'IeCKHe 

11 -Me30HOB B p8IIOHe MHWeHH H B KB-

1'- -M930Hbl, 06p830B8HHbte OT pacna-

nOB 11 -Me30HOB MeJK.Qy OTKnOH!IIOlllHM M8rHHTOM !I K8M9pol!. 

K8K BHnHo H3 pHc. 1, cpenH 60 cny'l8eB poJK.QeHH!I /) - anexTpon8 c P8~500Maa /c 

eCTb }}, KOTOpbte MOryT 6 b!Tb OTH9CeHW 38 C'leT MOHOXpOM8TH'IeCKHX p. -Me30HOB. 

0Tp10n8 MOHOXpoM8TH'IeCK8SI f' -M930HH8!1 KOMilOHeHT8 COCT8Bn!leT ( 6,5~2,0) % OT nonaoro 

~ 

7 
6 

COCT8B8 ny'IKa. nna BwneneHB!I H9MOBOXpoM8TH'IeCKBX p. -M930HOB 6blnB 

819 npoxonamsx Tpexoa, npsaanne}f{BlllBX nepBH'IHbiM '<8CTBnaM. Cpens HBX 5 

OTHeCeBbl no aaeprBB K H9MOHOXpoM8TB'IeCKBM 

ae npBM9CB, p8BHOll ( 1,6 ~ 0,6)%. Conep}f{8HBe 

~ -Me30H8M 1 qTQ COOTBe~ 

11 ' -M&30HOB B nyqxe, onpe1 

norH'IHWM MeTonoM, oxa38nocb p8BHbtM (89,6~14,0)%. 

TBKHM o6p830M, nponen8HBbt& p8C'IeTbi norrn3biB8JOT, 'ITO H8 non10 anex, 

M930HHOI! KOMilOH&HT npBXOnHTC!I ( 10,3 + 2,1 )% OT nonHoro COCT8B8 ny'IK8. 0 , 

- x/ 
J1 -Me30HOB B ny'IK9 COCT8Bn!leT ( 89,7 ~ 2,1 )% • 

V. Ce'leHBe p8cceHHH!I 11 -Meaouoa ua anexTpoH8X 

CpenH acex n81!nenHbtX cny'l8eB 6btnH oTo6p8Hbt co6btTH!I c PI) ~ 300 M 

KOpp9KilHH H8 npHMeCb aneKTpoHOB H p. -Me30HOB B nyqKe nepBH'IHbiX '18 

qeaHe p8cCe!IHBR " -Me3onoB H8 anexTpoH8X OK838nocb p8BHbtM u = (O,l6f 

nna P
8 
~ 300 Maa/c. TeopeTH'Iecxoe 3H8'1enHe aToll aenH'IHHw p8BHO 0,169 

He pRe. 2 H8H&ceHo nH.pljlepeHilH8nbHoe ceqeaHe p8cceanHR 'IT -Me30H 

H8X B 38BHCHMOCTH OT BenB'IHHbl KHHeTH'IeCKOII aueprHB p8CC9SIHHbiX aneKTpOJ 

TOpHoll cncTeMe xoopnHHaT. TeopeTsqecxaa xpHB8R, nposeneaHaR H8 pHcyuxe, 

110 ~pMyne (5) nnR paCC9SIHHSI '18CTHUW C uyneBbiM CllHHOM H8 TO'I9'1HOM am 

r.a.e r • 

(~) 
dT 

2 
271r • m' 

{32 
_I_ (t -/3 2.2._ ), 

T 2 Tmax 

- xnacCH'Iecxsl! panayc anexTpoH8. Kax BHnHo B3 pHcyHKa, HMeeTc 

neCHe 3KC118pHMeHTBnbBbiX ll8BBWX C T90peTB'IeCKHMH. 0TCIOn8 MO}f{BO cnenaT 

-IS 
TOM, 'ITO r Jl ~ 6,6.10 CM. 

3 a K n 10 " e 8 H e 

CymecTBYIOlllHe p86oTbl no (fie ) -pacceRHHIO noK83biB8IOT, 'ITO p83ME 

-13 
3088 - r Jl ~ 4,5.1 0 CM. nlUI TOrO, 'IT06W HCcnenoB8Tb 38pS!IlOBOe pacnp< 

M&3oHa, aaaepaoe, aeo6xonHMO noCTH'Ib aenB'IHHbl nepenaaHoro HMnynbC8, co 

( -13 
mel! xoMnTOBOBCKOMY panaycy " -Me3osa 1,4.10 eM). HanpHMep, npR 

1T -M930H8 70 raa/c M8KCBM8nbHWII nepen8HHblll HMnynbc OK83biB8eTCSI p 

-13 
ti max c 230 M a a/c, 'ITO COOTB9TCTByeT r 1T > 0,86.1 0 CM. npyraa 1 

38XllJ01f8eTCH B HCfiOnb30B8HHH B K8lleCTBe MHWeHH aneKTpoHOB, HBXOD.SIIUBXCH 

nO'IK8X T!l}f{enwx 8TOMOB, TBil8 ypaB8, 0BB npeJlCTBBnSIJOT co6ol! rOTOBYIO 38}.1 

x/ K -Me30BH8R H 8HTHnporouuaH KOMnoneHTbl axn8n8 B 3aperscTp 

UH co6wTBSI ue naiOT ( T max ( k • ,p ) < 100 M as). 
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acca pacceuruuomellcsr '<llCTHUhi 1T fJ e C60TB9TCTB9HBO) i m • -Mac-
aa ; y 'I = ·yf3 - OTHOCSITCH K CKOpOCTH nepBH'IHOI! 'laCTHUbl S na6opa-

TaMe KOppQHHaT, H3 ¢QpMyn~ 3 SHABO, 'ITO MaKCHManbHBR KHB9TH'I9CKaR 3 HeprHR 

KTpoua, po>K.ll9HBOro 'laCTHU ell C Maceo II m , onpe nenRaTCSI COOTHOIIJ9HHeM 

Tllmax =2 m.~ 
2 

2. 3 n e K T p 0 H ~ 

I 
aunuo ( puc. I) , H3 60 cnyqaes poJKneauH ll - a neKTpoaa c P8 ~ 500 M a s / c 

5biTb OTB9C9Bbl 3 a C'I9T peaKUHH 

e+e ... e+e 
(5) 

~uquaa aneKTpoaaoro 3arpsr3aeuusr nyqKa, pacc'IHTaauasr c yqeToM ~~eKTHBHOCTH 

OlllR6oK ~9KTHBHOCTK H CTaTHCTH'I9CKHX OlllH6oK, pasHa ( 2,2 ~ 0,6) %, 3Ta JKe 

onpeneneuuasr c noMOillb;, a neKTpouuo ll MaTonuKu, oKa3anacb pasuo ll (2,3+0,4) %, 
161 -

yeTcsr c nonyqeuuoll s nauaoll pa6oTe • 

M M9TOUOM onpeneneHUSI npHM9CK 3n9KTpoHOB B nyqKe nepBH'IHbiX 'IBCTHU, nai0-

(10 CTaTHCTH'I9CKYIO TO'IHOCTb, HBnSI9TCH Cn9QYIOillHII: npu BH3yanbBOM npoCMOTpe 

:BHMKOB OT6HpaiOTCSI npoXOUHillK9 Tp9KH, CHnbBO M9HlliOIUH9 CBOIO KPHBH3By, 

XU MOlKHO C'IHTBTb aneKTpOBHbiMH, npu npofiere 25 CM B nponaue OKOI'O 7% Bcex aneK

RIOT = 75lft csoell aaepruu, 'ITO COOTBeTCTSyeT H3M9B9HHIO KpHSH3Hbi S 4 pa3a. 

ueM MaTepuane MOJKBo fibinO fib! oJKBnaTb, Y'<HT~aasr 2%-uoe aneKTpouuoe 3ar

''1Ka, oKono 700 TaKux cnyqaes, '<TO no3BOnano fibi onpenenuTb aneKTpouuyiO 

>TBOCHTanbBOII OIIJH6Kol! 4%, C npyroll CTOpoBb1 0 C UOMOIUbiO 3TOro M9TOUa, 

O'IRO TO'IHO npHM9Cb anaKTpoHOS S nyqKe, MOJKBO H3MepHTb p8UBBUHOHHYIO nnu

nnsr SbiCOK03BeprH'IHbiX 'laCTHU, 

'T OfipaTHTb SBHMauue aa TO, 'ITO 3BB'IHT91lbBaH CTaTHCTHK8 cnyqaes C 6onblllH

HBbiMH noTepHMH y 3n9KTpouos, 8 TaKJK9 npoCTOTa HX o6uapylK9HHH naiOT 803-

y'leHHll 3U9KTpoMarHHTHbiX npon&CCOS C nOMOillbiO nponaHOSbiX KaMep, 

3, fJ - M e 3 0 H bl 

- M930HROe 3 BrpH3H9HB9 ny'IK9 COCTOHT 83 nsyx KOMnOH9BT : MOBOXpoMBTB'IeC-

1T -M930HOS S palloue MHill 9HH H S Ka-~30H bl , o6pa3 oaasrnuecsr npu pacnane 

:HM8T0p8; H H9MOHOXpoMaTH'I9CKH9 fJ -M93 0Hbl, Ofipa30SaHH bl9 OT pacna-

!30HOS MB>K.llY OTKnOHHIOIUHM MarHHTOM H KaMepo l!, 

tHo H3 puc. I, c penu 60 cnyqaes p o >K.lleauH li - aneKTpoua c Pli~500 M a s / c 

>pbl9 MOrYT fibiTb OTH9C9Hbl 3 a C'le T MOHOXp OMBTH'I9CKHX fJ -Me aouos. 

XpoMBTH'I9CKBSI 11 -Me 30HH8R KO MflOH eHT8 COCT8BnsteT 

6 

( 6,5+2,0) % OT n o nuo ro 

~ 

7 

COCTaBa ny'll!Ca, nnsr S binen&HHR H9MOHOXpoMBTH'I9CKSIX fJ -M930HOS fibinH H3M9p9Hbl 

819 npoxonsrmux TpeKoB, npuuanneJKamux nepBH'<HbiM 'IBCTHUBM. C p enu uux 5 c n y qaes 6binH 

OTH9C9Hbl UO 3U9prRH K H9MOHOXpoM8TH'I9CKHM 

ae npRMecu, paauoll ( 1,6 ~ 0,6)%. ConepJKauue 

fJ -M93 0HaM, 'ITO COOTB9 T CTBy9T BanH'IH· 

rr ' -Me3oaoa B ny'IKe, o npeneneuuoe aua-

norH'IBbiM M9TOUOM, OKa3aUOCb p a BH biM (89,~14,0) % , 

TBKHM o 6 pa3 0M, nponenaHBbi& pac'leTbi noxaabiBaiOT, 'ITO ua non10 aneKTpoaa oll u fJ -

M930BHOII KOMnOB9HT npHXOUHTCSI ( 10,3 + 2,1 )% OT nonaoro COCTBBB ny'IKa, 0TCIOII8 nonsr 

- x / 
77 -M930HOB B ny'IK9 COCT8BUSI9T ( 89,7 ~ 2,1 )% , 

V. Ceqeaue paccesruusr , -Meaoaoa ua a neKTpoaax 

Cpenu scex aallneuabiX cnyqaes 6binH oTo6pa H bi co6brTusr c Pll ;::: 300 M 3 s/c. C y qeT o M 

KOpp9KUHH Ha npHM9Cb a n&KTpoHOS R fJ -M930HOB B UY'IK9 nepSH'IHbi X 'laCTHU no naoe ce -

'19HH9 paCC9llHHSI 77 -M930HOB Ha 3n9KTpoHBX OKa3anOCb p B BHbiM U = (0,166+ 0,0 10) Mfi 

- /1 / 
nnsr P8 ~ 300 Mas/c. TeopeTu'leCKOe 3HB'Ieuue aToll aenH'IHHbi pasuo 0,169 M6 • 

Ha puc. 2 aaaeceuo nu~epeauuanbaoe ce'leuue paccesruusr 77 -M930HOS Ha a neKTpo• 

aax B 3BSHCHMOCTH OT B9UH'IHHbl KHH9TH'I9CKOII aaepruu paCC9l1HHbiX aneKTpoHOB B na6opa

TOpBOfi cucTeMe KoopnuuaT, Teope'TH'IecKaR Kpusasr, nposeneauasr ua pucyuxe, pacc'IHTaaa 

no ¢QpMyne (5) nnsr paCC9HHHR 'IBCTHU~ C uynaBbiM CnHHOM Ha TO'I9'1BOM 3U9KTpoue/l/ 

(~) 
dT 

2 

~ 
{32 

_l_(t-{J22_ ). 
T 2 Tmax (5) 

rne r • - KUBCCH'I9CKHII panuyc 3n9KTpOUa, KaK BHUHO H3 pHCYHKa, HM99TCSI XOpolllee COr-

nacue aKcnepuMeHTanbBbiX nauubiX c Teope'TB'IeCKHMH. OTc10na MOJKUo cQenaTb SbiBOn o 

-IS 
TOM, 'ITO r 

77 
~ 6,6,10 CM, 

3 a K n 10 'I e u u e 

CymecTsyK>mue paooTbl no ( 11e ) -paccesruu10 noKa3biBaiOT, 'ITO pa3Mepbi , -Me-

-13 
3088 - r 77 ~ 4,5,1 0 CM. nrur TOrO, 'ITOfi~ HCCU9UOSBTb 3BpRAOBOe pacnpenen9HH9 77 

Meaoua, uasepuoe, ueo6xonuMo nocTH'Ib senH'IBHbl nepenauuoro uMnynbca, cooTseTc TByi0-

-13 
mel! KOMnTOBOBCKOMY panuycy , -Me3oua ( 1,4.10 eM). HanpuMep, npu uMnyfibce 

77 -M930H8 70 fas/c MaXCRMaUbBblfi nepenaBHbiii HMnynbC OKa3bi SB9TCR paBB~M 

-13 
/'>. ma>< - 230 M as/c, 'ITO COOTB9TCTByeT r , > 0,86.1 0 CM , n p yrasr B03 MO JKHOCTb 

3al!CUK>'IB9TCH B HCnonb30SBHHH B K8'19 CTB9 MHIIJ9HH aneKTpoHOS, HBXOUlllllRXCSI aa K -o6o

UO'IKaX THJK9U~X BTOMOB, TRUB y paaa, ORB npencTaSUlliOT co6ol! rOTOSYIO 3BM9BY HB KOUB-

x / 
K -M930HHaH R BHTBnpoTOHHBH KOMnOH9HTbl SKnana S 3aperRCTpRpOBBHHbl9 Ka-

!-:IH COfi~THSI u e naiOT ( T ___ ( k , , P ) < 100 M as). 
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Ten&soro aneETpoBBoro Eonbua c sueprseft sneETposoa • 1 Msa. Ops BMnyn&ce pacces-

BaJOmeroca ,. -Me30H8, paBHOM 25 fsa/c, M8ECBM8llbHblft nepellaBHblft HMnyllbC 0 lCOTOpbtft 

MOlKBO pean&HO DOll)"IBTb a 9ECD9pBM9HT8 T8EOro pona, - 6. • 170 Msa/c, 'ITO COOT&eT-
. -13 17/ . • .... 

CT&yeT r 
11 
~ 1 ,1,10 CM. 

Bonee naneEaB nepcneETB&a - sEcnepsueBTbl aa acTpeq&blX nyqxax tr -M830ROB H 

3n9KTpoHOB C BCUO!lb30&8HB9M H8XODBT9llbHblX XOll9U H 6e3 3BX, 

B 3axmoqeuse pa6oTbl aaTOpbl CT8TbB npsuocaT 6naronapaoCTb B.H. Mopo3y 38 

MBoroqacneBBble ue&Bble o6cylKlleBB!I pa3nsq&btX acneETOB pa6oTbl s cocTaanesse nporpaMM 

o6cqeT8 C06btTHft, yqHTbl&810mHX p8JlH8DHOBBbl9 H HOHH38DHOHHbl9 llOTepH 3n9KTpoHOB B npo-

nasa, HaM npaBTao no6naronapHTb A.A. Ky3aenoaa, E.C. Ky3ueuoay, M.H. nonropenxoro 

38 uea&bte o_6cyll<.lle&HIIi na6opaaToB 3.0. 5y3aay, H.n. fpyasay, r.T. fHeHHyJO, P.H. Kaua

pex, T.r. naa~poBy, M.A. CaMOHOBy, n.M. CenaaepcToBy, A.B. CTpyHOBy 38 DpoCMOTp H 

H3M9p9HB!I, 

n B T e p 8 T y p 8 
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PyKonHc& nocTynuna B H3naTen&cxsA oTnen 
8 M8SI 1965 r. 

8 

T{Mtb.) 

BJJ 

11DJ 

1mJ 

f(lJ) 

IJJ 

600 

llXJ 

p H C. 1. 

I 
as- 10 ts· 2. 2) 

3aBHCHMOCTb KHH9THqeCKOfl SHeprHH fJ - 9ll9KTpOHOB OT yrl 
na6opaTopsoA cscTeMe Ko_opAHHaT ( P 6 ~ 500 Msa/c). KpE 
HR!I 11 , It H e- Ha snexTpoHax pacc'IHT8Hbl no <Po~ 
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Ten&aoro ane~Tpoaaoro ~on&na c saepraeA sne~Tpoaos - 1 Mss. npa RMnyn&ce pacceR-

BaJOIIleroca 11' -M830H81 p8BBOM 25 rss/c, M8~CRU8UbBbll! nep&li8HBbiA RMnynbC
1 

KOTOpbi A 

uo~o pean&ao non~BTb s s~cnepaueaT& Ta~oro po11a, - ~ • 170 Mss/ c, ~o coo TBeT-
. -13 /7/ ••x 

CTByeT r 
11 
~ 1 ,1.10 CU, 

Bonee ll&ne~aa nepcne~TRsa - sxcnepaweaTbl sa BCTpeqBbiX nyqxax 

snexTpoaos c acnonb30saaaew a~onaTen&BbiX ~onen a 6e3 aax. 

1T -M830BOB H 

B 38KnJOqe&Re pa6oTbl asTOpbl CTBTbB npaaocBT 6naro11apaocTb B.H. Mopo3y 38 

MBoroqacneBHble ueBBble o6cylKl!eBHB pa3naqBbiX acne~TOB pa6oTbi a cocTasneaae nporpaMM 

o6c'leTa co6biTHA, yqaTbiBBJOIIlBX paQaanaoaa&Ie a ROHB3anao&H&Ie noT&pH anexTpoaos s npo-

na&t\ HaM npHRTHO no6naroQapHTb A.A. Ky3aenose, E.C. Ky3Henosy, M .H. nollropeuxoro 

38 neBH&Ie o.6cylKli&HRIIi na6opaaTos 3.n. By3aay, H.n. rpyaaay, r.T. raeaay10, P.H. Kaaa

pex, T.r. naacjleposy, M.A. Cauoaosy, n.M. CenasepcTosy, A.B. CTpyaosy 3a npocMoTp H 

R3MepeHHH, 
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P yxonac& nocTynena s H3liBTen&CKHI! OTnen 
8 MaR 1965 r. 

8 

T{Msb.) 

SIJ 

1'll1 

1ZC11 

il11J 

111 

&l1J I 
I{J) 

as- 10 ~s· 2. 2$ B('f4~ 
p H C, 1. 3 as HCRMOCTb KHH8TH'18CKOI! SHeprHH {j - 9U8KTpOH08 OT yrna p8CC8HHHH 8 

na6opaTopao l! cacTeMe xoopliHHaT ( P 6 2: 500 M ss / c). KpaB&Ie nnH pacc eH-
HHH 7T , p. H e- Ha 3U8KTpOH8X paCC'IHTaHbl no cjlopMyne ( 3) • 
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p H C , 2. 

).).$ 
.m 

10 ·1cr· 

5· 

i·F-
J(i) 600 BOO T~. 

na~ep9HUHBnbH09 ceqeHH9 paCC9HHHH rr -M930HOB C HMnyn bCOM 
3,97+0,08 ras/c Ha aneKTpoaax. TeopeTaqecKaH KpHBBH paccqHTaHa no 

cj>opM"yne (5) , 


