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npii peweHIIII MHOrHX BOIIpOCOB, CBH38HHbiX C BbiBO.!lOM IIY'IKOB 'laCTIIU 

113 CIIHXpocpa30TpOHa, KpaltHe B8)1{H0 3H8Tb TaKIIe xapaKT9piiCTIIKII YCKOpeHHOrO 

IIY'IKa, KaK pa3M9pbi B BepTIIKanbHOM II pa.!liianbHOM HanpaBneHIIH 1 pacnpe,!lene

HIIe '18CTIIU no 8MIIniiTY.!l8M CBOOO.!lHbiX KoneoaHHit 1 9HepreTII'I9CKIIA pa3opoc, 

3anOnH9HII9 ..{aCTIIU8MII c}:la30BOA oonaCTII B KOHU9 YCK0p9HIIH II T•!.'• HH)I{e Ll8HO 

OIIIIC8HII9 M9TO.!l0B II3MepeHIIH H9KOTOphlX II3 9TIIX xapaKTepiiCTIIK II npHBe

.!l9Hhl nony'leHHhle pe3ynbTaThl, 

l, 3anonH9HII9 c}:la30BOlt oonaCTII yCTOil:'IIIBOCTH B KOHU9 

YCKOp9HIIH 

npii Ll8HHOM 3H8'19HIIII paBHOBeCHOil: c}:la3b! ~ pa3M9phl oonaCTII c}:la3o-
O . 

BbiX KOneoaHIIA OIIpe.!lenHIOTCH LlBYMH KpaAHIIMII TO'IK8MII -f/J ~·~ <"r/J II ~ >ip, 
0 l 0 2 0 

CBH3b Me*LlY STIIMII KpaAHIIMII 

eM 
111 : 

c}:la38MII .!l89TCH TpaHCU9H.!l9HTHbiM ypaBH9HII-

sin ~ - ~ cos ~ -sin~ + ~- cos ~ = 0 • 
2 2 0 l l () Ill 

AMnnHTY.!l8 pa.!liianbHb!X KOn&oaHIIA, ooycnoBneHHbiX c}:la30BbiM LlBH)I{eHHeM 'lac- • 

TIIU 1 Onpe,!lenHeTCH Bbipa)l{eHII9M 

121 
p en v 
A 0 

eVa (sintf! -~ cos¢ +a). 
TTKFE ,84(1-n)2 o o o 

3.!lecb a =-sin~ +~ cos~ • e -3apH.!l npoToaa, V -cyMMa aM-z l 0, 0 

nnHTY.!l aanpH)I{eHIIli ycKopHIOWHX npoMe)l{yTKOB, E -paBHOBecaoe 3Ha'leHHe 

nonaoa aaepriiH 'laCTHUhl, ,8 -oTHOlll9HII9 CKOpOCTII '18CTHUhl K CKOpOCTH 

cBeTa, 

II F 

r.!le 

n - noKa3aTenb MarHIITHoro nonSI. 3Ha'leHIIH KOac}:lc}:>IIUIIeHTOB K 

.!l810TCH c}:>OpMynaMII 

l... 

L 
F =1-

( 2TTR +l .. )[n + tP (1- n )] 
0 . 

K=l+_n_ 
l·n 

1 
(fi' 

-cyMMapHaH .!lniiHa IIpHM OnHHe.il:HbiX IIpOM9)1{YTKOB II 

paaaoaecHoA opoiiTbi, Hcxo.!lH II3 c}:lopMyn 11 I II 121, nerKo ycTaHOBIITb 3aB11-

CIIMOCTb M9*LlY OTHOCIIT enbHbiM pa3MaXOM c}:la30BbiX KOneoaHIIA 5;,.. ~2-~' 
277 

II 3Ha'I9HII9M aMIIniiTY.!lbl pa.!lHanbHO-cpa30BbiX KOneoaHIIil:. no,!lOOHaSI 
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3BBHCHMOCTb lf305pa.m~HB HB PHC. 1 D.IISI 3HB'I9HHif n "' 0,67; 

cosi = 0,265; V0 "' 7,9 KB, OTB9'IBIO!l.{HM YCIIOBHSIM YCKOp9HHSI IIpH MBKCH-
M BllbHOit SHeprHHa 

3KCII9pHM9HTBilbHO cpa30BB.SI llpOTSI:rn:eHHOCTb IIY'IKB OIIpeLJ,eiJgiJBCb Ha OC-

HOBBHHH BHBIIHSB BhlCOKO'IBCTOTHoro Clfl'HBIIB OT lfHD.yKUHOHHhlX 3119KTpOD,OB • .. 12; 

Kax H3BecTao • aenH'IHHa CHraana c HHLJ.YKUHOHHbiX anexTpoLJ.oa uponopuHo· 

HBilbHB 'IIl:Cily 'IBCTHU, HBXOD,SI!l.{HXCSI IIOD, HHMH B D.BHHbiti MOM9HT. 009TOMy 

D.IIHT91lbHOCTb' li\biCOKO'IBCTOTHoro HMIIYilbCB COOTBeTCTByeT cpB30B01{ rrpoTg:rn:ea

HOCTH UlfPKYIIHpyiO!l.{ero crycTKa. Ha pHc. 2 IIOKB3BHa OCUHIJIIOrpaMMa TBKOro 

CHl'HBna, IIOily'IeHHaSI .B M OM9HT Bp9M9HH, OTCTOSI!l.{Hif OT KOHUa UHKila YCKOpe-
' . 

HHSI Ha 100 MCeK. ¢asoaag IlpOTSI)KeHHOCTb CI'yCTKa -IlpOTOHOB B KOHue YCKO-

p9HHSI O~aaanacb' paBHOfi lj, = 0,41. Yf CIIOilb3YSI 3BBHCH-tOCTb
1 

II0KB38HHyiO 

HB pHc. 1, Mo:rn:ao •YCTBHOBHTb, 'ITO MBKCHMo!iJibHBSI BMIIIIHTy-LJ.a PBD.HBilbHO-cpa-

30BhlX KOIJe5aHHfi D,llg 'tBCTHU, COD,ep:rn:all.{HXCSI B CryCTKe, PBBHa 2,1 CM • 

.LlnSI onpeD,eneHHSI PBD.HBilbHoro paaMepa o5nacTH ycToifqHsocTH npoHaao

D.Hnacb p930HBHCHBSI PBCKB'IKB cpa30BbiX Kone5aHHii, C STOfi U91lb!O B TpBKT Bbi

COKO'IBCTOTHOI'O YCKOpSIIO!l.{ero HBIIpSI:rn:eHHSI BBOLJ.HIJOCb CHHYCOHD.allbHOe Hanpg

:rn:eaHe oT cTaHD.apTaoro reae_paTopa c 'IacToToil: -BOO ru, paaaoA 'IacToTe 

cpaaoBbiX · xone5aaHii B E:oaue YCKopeanSI. AMnnnTy D.a B03Myll.{eHHSI IIOLJ.5Hpanacb 

TBKOit, 'IT05bi IIOSIBHIIOCb MeD,neaaoe BbiiiBD,BHHe trBCTHU H3 YCKOpeHHSI, KOTOpo& 

05Hapy:rn:HBBII0Ch IIO CHrHally C HHD.YKUHOHHbiX 3119KTp0D,OB, 0CUH.TIIIOrpaMMa 

cnraana, nonyqeaaaSI 'Iepea 30Mcex nocne BKIIIO'Ieaag soaMyll.{eHHSI, noxaaaaa 

Ha PHC. ::3. BHD,HO, 'ITO IIOMHMO YM9HbW9HHSI IIHT9HCHBHOCTH B CI'YCTKe, CBSI-

3BHHOfi C'IIOTepeit 'IaCTHU, HB51JIOD,BeTcSI YB911H'IeHHe cpB30BOil: IIpOTSJ)KeHHOCTH 

IIY'lKa, D.OCTHI'BIO!l.{ee C~oero MBKCHMBilbHOro 3HB'I9HHSI 
& = 0,65. Yfa xpn-

BOlt pHC, 1 CIJeD,yeT, 'ITO pBD,HBilbHbiil: pa3Mep o5naCTH YCTOil:'lHBOCTH COCTBBng-. 

eT 2,8 eM. T~KHM o5pasoM, aanonaeaHe cenapaTpacbz B xoaue ycxopeHHSI 

pA /p OKB3hiBaeTcg paBHbiM 0,75. C·ronb :Sonbwoe 3Ha'IeHHe senH'lHHbi pA/p 

Mo:rn:ao OO'hSICHHTb D.eticTBHeM pesoaaacos, a oco5eaaocTH peaoaaaca Me:rn:D.y 

cpB30BbiMH KOne5aHHSIMH If rapMOHHKOil: MBI'HHTHoro IIOIJSI C 'lBCTOTOit 1200 I'U, 

KOTOpbifi B CHHxpocpaSOTpOHe Ha } 0 Baa IIpOSIBIISieTcg 0C059HHO CHJibHO. 
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VfcxoLHI H3 naHHbiX, nony'leHHbiX B pasnene 1, 6bm onpeneneH 9HepreTH-

qecKHfi pas6poc ycKopeHaoro ny'IKa. Pas6poc qacTHu no 9HeprHHM 

3 8H C aMnJIHTY no fi panHaJ1bHo-cpa30BbiX KOne6aHHfi COOT HOW eHicleM: 

/3/ 

npH M8KCHM8JibHOfi' BeJIH'l.HHe 8MnnHTynbi panH8J1bHO-cp830BbiX Kone6aHHfi p 
A 

B cryCTKe, paBHOfi 2,1 CM, M8KCHM8J1bHblft pas6poc '18CTHU no 9HeprHHM A E 

cocTaBnHeT .:!: 2,8 M9B, 

S. PacnpeneneaHe no aMnnHTynaM cao6onHbiX 

panHBJibHhlX KOne6aHHfi 

OnpeneneHHe cpyHKUHH pacnpe.neneHHH no aMnnHTynaM cao6o,nHbiX panHanbHbDI 

Kone6aHHfi npOH3BOnHJ10Cb nyTeM 8H8JIH38 HMnynbC8 TOK8 C BHyTpeHHeii MHWeHH, 

nony'leaaoro npH nonanaHHH Ha Hee ycKopeaaoro ny'IKa, caepHyawerocH B pac· 

TymeM MarHHTHOM none nocne BbiKJIIO'leHHH Y,CKOpHIOmero HanpH*eHHSI •. Ha 

pHC, 4 nOK838H8 cxeMa OnbiTa, ny'IOK npoTOHOB YCKOpHJICSI a6nH3H ueHTpanb

HOlt op6HTbl, 3a 50 MCeK no KOHU8 YCKOpeHHSI C nOMOUlb!O nHeBM8TH'leCKoro 

npHBOna B pa6oqyiO o6naCTb CHHXpOcp830TpOH8 BBOnHJ18Cb J18TYHH8SI MHWeHb, 

nocne BbiKJIIO'leHHSI YCKOpH!Oll{ero nOJISI '18CTHUbl CBOpa'IHBanHCb K BHyTpeHHeMy 

KpaiO. pa6oqeii o6nacTH H nonananH Ha MHmeHb, Ee pasMepbi npHaeneHbi Ha 

pHc, 4. Oi!H Bbi6paHbi c TeM pac'leToM, 'IT06bi qacTHUa nocne enHHH'IHoro npo

XO*neHHR, a pesynbTaTe noTepH 9HeprHH a Toni.ue MHweHH, sa6pachx.aanacb 

H8 BHyTpeHIOIO CTeHKY BaKyyMHOfi KaMepbl, nocKOJ1bKY ill ar CB0p8'1HB8Hlj!H' nyq

K8 38 060pOT COCT8BJ1HeT Bcero 16 MHKpOH, TO nnH TOrO, 'IT06bi o6ecne'IHTb 

npOXO)!{neHHe UOJIHOfi TOJIUlHHbl MHWeHH, K ee Kp810 6biJI npHKpenneH "cpJI8)!{0K.,, 

H3roToaneHHbifi TBK*e H3 naTyHH, T .o. 6biJIH cosnaHbi ycnoaag nng Toro, 'IT06bl 

npofing "cpl18)!{0K~ 6oM6apnHpyiOlll8SI '18CTHU8 sa6paCbiB8JI8Cb !18 MHUleHb,a 38TeM !18 

BHyTpeHHIOIO cTeHKY KaMepb!, B6JII13H CTeHKH, B Hepa6oqeii o6nacTH, 6b1Jl pac

nOJIO)!{eH nnaCTH'leCKHii CUHHTHJIJISITOp, npHKpenneHHhll K KOHUY CBeTOBOna. 
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n ocneD.HHA H8XOD.HnCl'l B OnTH"l9CK OM KOHTaKTe C K8T0D.OM cPOTOyMH0)!{HT91HI. 

C11raan OT TaKoro CUHHTHnnHuHoaaoro "aoa.aa" no.aasancl'l aa _ Bxo.a ocuHnnorpn ... 

¢a. Ha pHc. 5 noKaaaaa ocuHnnorpaMMa HMnynhca, nonyqeaaaH np11 cBopa"lH

BSHHH "l8CTHU Ha MIIW9Hb nocne BbJKnJO"leHHl'l YCKOpl'IIOW9rO nong; KaK SIID.HO 

ua pHc. 5, .anHTenhHOCTh HMnynhca npH pacnono)!{eHHH MHllieHu B o6nacTH, r.ae 

n = 0,6, COCTaBnl'!eT 4,3 MeeK. Vf3MepeHHl'l npOH3BO,aHnHCb np11 aaeprHH 

8,5 Bas, "'TO cooTBeTcTByeT MaraHTHoMy non10 B ycKopHTene 11000 apcTen. 

n pH TaKOM none pa6o"lal'l o6nacTb ewe .aocTaTo"lao ruHpoKa H o.aaopo.aaa, B 

peaynbTaTe qero o6ner"laeTcl'l aaan11a nony"leHHbiX peaynbTaToB. C .apyroit cTo

pOHbi, cPYHKUHl'l pacnpeil eneHHl'l "l8CTHU no aMnnHTY .aaM CBOOOD.Hb!X KOJieoaHHH 
nprt KOHe"laoA aaeprHH 10 Bas Mano oTnH"laeTcl'!, oT nony"leaaon np11 8,5 Bas. 

C.aenaB HeKoTopbie npe.anono)!{eHHl'l, ynpoma10m11e paccMoTpeaHe npouecca 

nona.aaHHl'l ny"lKa 
0
Ha MIIW 9Hb 1 MO)!{H0 1 HyTeM aaanHaa· OCUHnnorpaMMbl puc. 5, 

nony"lHTb cPYHKUHJO pacnpe.aeneHHl'l no aMnnHTYD.aM CSOOOD.Hb!X KOne6aaHA «ff(a). 

npe.anonO)!{HM I <iTo «ff(a) 
D.nl'l BC9X MrHOB9HHWX paBHOBeCHWX OpOHT OD.HHa-

KOB8. 3TO npe.anon0)!{9HH9 Bnonhe OOOCHOB8HO, T.K • .Q9HCTBUe paCC9l'!HIIl'l Ha 

ocTaTO"lHOM raae ycpe.aaHeT pacnpe.aenea11e no aMnnuTy.uaM cso6o.af_IhiX Kone-

6aHHA. npe.anonO)!{HM T8K)!{e, "'TO "laCTHUhl paBHOMepao pacnpe.aeneHhl no aaep· 
' . 

rHl'IM 1 H Bee MrHOB9HHb19 OpOHThl CBOpaq HBaJOTCl'l no HanpaBneHUJO K MlillJ91!U C 

OD.HH 8KOB oA CK opOCTbJO v • Ecn11 semt"lHHa aMnJiuTy.ahi pa.aHanhHbiX Kone6a-
HHA 0~·~ b , 11 pa.aaanbHbiA paa6poc MraoBeHHhiX op6HT 0~ 1]~ h 

TO B D.8HHbiA MOM9HT BpeMeHH 

KOneoaaHA KOTOpbiX: 
H8 MHW9Hb nona.ayT "l8CTHUhl

1 
8MnJIHTYD.bl 

a ( t, 71 ) = b + 71 - vt • /4 I 
BpeMH OTC'iUTWB89TCl'l 3D.BCb OT MOM9HTa Ha"laJia nona.aaHUH "l8CTHU H8 

MIIW9Hh. lJ11cno "laCTHU, nonaBllJHX ~a MiillJeHb B MOMeHT BpeMeHH 

pe.aenHTCl'l Bb!pa)!{eHH9M 

h 
b-vt+h 

!'l(t)= J «ff(b+7]-vt)d7]= f «ff(a)da. 
0 

b-vt 

, on-

/5/ 

BoaMO)!{HOCTbJO MHoroKpaTaoro o6xo.aa MHUJeHH "laCTHileil Ha-aa pa.aaanbHhiX 

KOJieoaHHA MO)!{HO npeae6pe'!b, nOCKOJibKY nepHo.a o6paweHHH COCTaBnHe]' 

0,7 MKC9K 1 H 0LJHOK8 B MOM9HT9 npHxo.aa 6y.aeT Mana. T.K. cPYHKI!IIH 1> (a) 

on pen 

speME 

Bse.a 

aKCnE 

Ha 

.auaJ 

oniic 

H8l'l 

'iTO 

onpe 

O.aH 

HMn: 

pan1 

)!{ eH 

eT 

T9Jlb 

SH9J 

pace 

cpa 

CTB: 
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onpeaeneHa TOnbKO B npeaenax 0~ a ~ b • TO B pa3nH'lHbie MOMeHTbi 

BpeMeHH npeaenbl HHTerpHpOBSHHSI B <PopMyne /5/ 6yayT pa3JlH'lHbl: 

0 < t < h/v 

h/v < t < b/v 

b/v < t < h+h 
v 

b 
~(t}"' f ~(a}da 

b-vt 

b-vt+h 
~ (t}: J ~(1,1.} da 

b-vt 

h+h-vt 
N ( t} "' f ~(a} da. 

0 

161 

/7/ 

/8/ 

BaeaSI nepeMeHHYID 
x = vt , nony'lHM <PopMynbi, y ao6Hbie anSI o6pa6oTKH 

SKCll9pHM9HT8JlbHblX llBHHblX. 
/9/ 

~ (.b-x}"' dN/dx 

h <X <b 
~ (b-x},dN/dx+~(b+h-x} /10/ 

b.< X< h+ h ~ (b+h-x}:-d~/dx. /11 I 

Ha pHc. 6 noKa3aHa cpyHKUHSI pacnpeaeneHHSI no aMnnHTyaaM cao6oaHf.xx pa

aHaJlbHbiX Kone6aHHA, nony'leHHSSI nyTeM o6pa6oTKH ocuHnnorpaMMbl pHc. 5 

onllcaHHbiM abxwe MeToaoM. 0Ha 6nH3Ka K peneeBcKoA cpyHKUHH. MaKCHManh

HaSI B9Jlll'lllH8 aMllJlHTyllbl pallH8JlbHbiX Kone6aHHfi COCT8BJ1SI9T 7,3 CM. 3aMeTllM, 

'ITO pallH8JlbHhlfi pa36pOC MrHOB9HHhlX op6HT 38 C'l9T pa36poca no SHeprHSIM, 

onpeaeneHHblfi H8 OCHOB9 aH8JlH38 HMllY11bC8 pHC. 5, OK838JlCSI paBHbiM 2,5 CM, 

Oa uoapeMeHHO Ha sHepr uH 8,5 Bas 6bxn ccpoTorpacpHpoaaH BbiCOKO'lacToTH biA 

llMllYJlbC C HHllYKUHOHHhlX 9J19KTpOll0B H onpeaeneHa MaKCHM8JlbH8SI aMnJ1HTYll8 

P,~.· no cpopMe HMnynbc noao6eH .H3o6pa

B; oKa3 a nach paaHofi 0,42, 'ITO cooTaeTcTay-

p8llll8JlbHO- cpa30BblX Kone6aHHl\ 

meHHOMY Ha pHc. 2. BenH'lllHa 

e'r p = 2,3 CM. $TH'pe3Y11bT8Tbl H9 SIBJlSIIDTCSI npOTHBOpe'lHBblMH • .[lei\CTBH-

TenbHOo B pac'leTe npeanonaranoch paJ?HOMepHoe pacnpeaeneHHe qacTHU no 
A 

sneprHSIM. CyllSI no cpopMe awcoKO'laCTOTHOro HMnynbca /pHc. 21. cpaKTH'lecKoa 

pacnpeaeneHH9 no MrHOB9HHblM op6HT8M OTJ1H'l89TCSI OT paBHOMepHOrOo .[lnSI 

cpaBH9HHSI C paC'l9TOM uy>KHO aaecTH scpcpeKTHBHYID B911H'lHHY 8; , COOTB91'"-

CTBYIDlllYID SKBIIB8J19HTHOMY paBHOM9pHOMY pacnpeaeneHH.ID no MrHOBeHHbiM op-
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6HT8M. B aToM cnyq8e BenH'IHH8 "'" 

PA } ,4 CM H 6JIH3KO coBn8A8eT 

C BElJIH'iHHOA, onpeL(ElJIElHHOA H3 p8c'IeT8. 

T8KHM o6p830M, MOmHo C'IHT8Tb, 'ITO nony'IeHHoe p8cnpeAeneHue 'I8CTHU 

no 8Mnl1HTYA8M CBOOOL(HbiX' p8AH8JlbHbiX KOJie68HHA /pHC. 6/ Xopowo OTp8m8-

eT AElACTBHTElJibHYID KapTHHy. 

4. PacnpeAeneHHe no 8MnnHTYAaM 

CB060nHbiX Be E.THK8JlbH biX xone68HHA. 

Vf3M9p9HH9 pacnpeneneHHSI UO aMnJIHTYA8M CB060nHbiX B9pTHK8JlbHbiX 

.KOJI968HHA npOH3BOllH.ItOCb C nOM OWbiD pOTOpHoA MHWElHH, KOHCTpyKUHSI KOT0-
/3/ " 

poll OnHCaHa B • B Hepa60'I9M nOJIO}f(ElHHH MHW9Hb H8XOllHJl8Cb H8 L(He 

B8KYYMHOA K8M9pblf npH BKJliD'IElHHH HMnyJibCa TOKa B BElllYIUYID KaTywKy 38 

C'IOT. B3aHMOne1i:CTBHSI C M8l"HHTHbiM nOJIElM YCKOpHTElJISI MHWElHb nOnHHM8Jl8Cb" 

B p86oqee nono>KeHHe. VfaMeHSISI TOK B BeAymeil: K8Tywxe H perynHpySI pe>KM:M 

TOpMO}f(OHHSI, MO}f(HO 6biJIO nOAHHM8Tb MKWElHb H8 pa3JIH'IHyiD BbiCOTy. Ee no

JIO}K9HH9 B xaMepe KOHTponHpoBanocb· c TO'IHOCTbiD no 2 MM. 

HaMepeHHSI npoaonHnHcb a cnenyroruea nocnenoaaTeJibHOCTH. B HY>KHbiil: 

MOMElHT UHKJia YCKOp9HHSI MHW ElHb OOAHHMaJI8Cb Ha 38ll8HHYID BbiCOTy. 0nHOBpe

M9HHO 38KOH CBSI3H 'I8CTOTbi YCKOpSIIDUlEli"O H8npSI>K9HHSI C M8I'HHTHbiM noneM 

H3M9HSIJICSI TaKHM <;>6pa30M 0 'IT06bi ny'IOK MElllllElHHO nep9M9Ul8JICSI no p8AHycy 

B H8npaBJI9HHH MHUlElHH • B peaynbT8T9 Ha MHW9HH TElpSI1IHCb BCe 'I8CTHUbi, aM

nnHTy?na KOne6aHHA KOTOpbiX npeBbiW81I8 p8CCTOSIHH9 OT CpElllHEl1i UJIOCKOCTH AO 

MHW9HH. qHC1IO 'I8CTHU 0 OCT8BWHXCSI B ny'IKe, onpene1ISIJIOCb no CHI'H81IY C HH

AYKUHOHHbiX 91IElKTpOnOB. nono6H8SI 38BHCHMOCTb 0 H3MepeHH8SI npH 9HElpi'HH 

10 Baa, noK83aHa Ha pHc. 7 • 3necb no ocu a6cuHcc oTno>KeHo nono>KeHHe 

MHW9HH OTHOCHTElllbHO Cp9AH91i: fillOCKOCTH, a no OCH OpllHH8T - 'IHCJIO 'I8CTHU, 

OCTaBWHXCSI B ny'IKe npK ll8HHOM nono>KOHHH MHWOHH. H8 pHC. 8 noK~38H8 

tPYHKUHSI p8cnpenEl1IElHHSI 'I8CTH.U no aMn1IHTynaM BepTHK8JlbHbiX Kone6aHHii, 

OOJIY'I9HH8SI nyTeM llHtPtPElPElHUHpOBaHHSI KpHB01!: pHC. 7. 

AaTopbi HcxpeHH'e 6n8rOAapSIT H •. B. Py6HH8 38 o6cy>KAOHHe p860Tbi. 

p H 

....._____" 
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p H C, 1, 3aBHCHMOCTb M9)KLtY OTHOCHTenbHbiM pa3M8XOM cp830Bb!X Kone5a

BHH H .SMllnHTyLtOH paL{HSnb.HO-cj:>a30BbiX KOne5aHHfi npH 

cos..!. = 0 265· V = 1 9 KB" n 0,67, · '~'o • ' o ' ' 
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P .K c. 2. OcuannorpaMMa BbiCOKO'IacToTnoro carnana c rlH.llYKUHOHHbiX 

sneKTpO.llOB, COOTBeTCTByror.riaSI UHpKynapyzoill eMy ny'IKy B KOHUe YCKOpeHHSI, 

p H C
0 

3. OcuannorpaMMa BhlCOKO'IaCTOTHoro CHl'Hana C KH.llYKUHOHHhlX 

sneKTpo.ooa npH peaonancno~ pacKa'IKe ¢aaoahlx Kone6ana~ B . KOHUe YCKOpeHHSI, 

p II 

P H c. 



Hb!X 

B KOHUe 

ib!X 

:HJi B 

11 

P H c. 4.· CxeMa onbiTa no onpe.lleneHHIO cpyHKUHH pacrrpe,lleneHHSI 'lacTHU no 

aMnnHTY.ll8M CBOfiO.llHb!X KOne5aHHfi. 1- MRWeHb 0 2- nnaCTH'leCKRJi 

cuRHTRnnSITop, 3- cseTOBO.ll, 4- cpoToyMHO:lKHTenb, 5- .llep:1Ka,

T.en9. B Bepxaeli "18CTR pHCyHK8 IIOK838Hbl pa3Mepb! MRWeHR R 

"dma :lKKa ". 

p R Co 5. 0cuHnnOI'p8MM8 TOK8 "18CTRU 0 CBepayBWRXCSI Ha MRWeHb B 

pacTyiUeM M8I'HRTHOM none IIOCne BbiKniO'leHRSI YCKOpSIIOIUei'O 

aarrpSI:lKeHRSI. CKopocTb paasepTKR 750 eM leeK. 



f 

··----.. 
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<p(aJ 

l~.=o= 

4 2. .5 ~ 5 6 7 
C#-{. 

a 

p 11 C, 6, ¢yHKUI1SI pacnpe.oeneHHSI no aMnnHTy.llaM CB060.llHbiX pa.oHanbHb!X 

KOne6aHHft, no OCH Op.llHHa·T B OTHOCHTenbHbiX 9.lli1HHUaX OTnO.>Ke

HO qHCnO qacTHU C .llaHHOft aMnnHTY.llOfi pa,llHanbHhlX KOne6aHHAo 

D) Af(l.) 

,; I ---=---, 

~ r-------~---+------------+-----------~ 

2 3l(Ct1) 

p H C, 7, 3aBHCHMOCTb qHcna qacTHU, YCKOpeHHbiX .llO KOHeqHoA 9H9pi'HH, OT 

nono.>K9HHSI MHW9HH no B9pTHKanH, 

"- -··---- ---- .....__ ...... 



lb!X 

)Ke-
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t:p(Z} 

p II Co 8. ¢yHKUIIH pacnpe.!leneHHSI no 8MIIniiTY.!l8M CB050.!lHblX BepTHKanb
HhlX KOne5aHHil:, no OCII Op.!lHHaT B OTHOCIITenbHhlX 9.!liiHHU8X OT
nO)K9HO' 'IHCnO 'laC THU C .!l 8HH011: 8MIInHTy !1011: B9pTHKJlnbHhiX KOne-
5aHH11:. 
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