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BaeneHHe 

OTcyTCTBHe B H30Xp0HH0M llHKn0TP0He $a30B0ll ycTofiqHBOCTH npHB0llHT 

K :lKeCTKHM ll0ilYCK8M Ha 0TKnoHeHne /18 - cpellHero MarHHTHoro nong OT 

Tpe6yeMoro. OTnnq11e nepnona o6pameHHH "iaCTHllbI Ha aenH"IHHY /1 T OT 

nepnona BbIC0KO"iaCTOTHoro ycKopmomero HanpmKeHHSI TO npHBOllHT K 

Il0HBneHHID ¢aaoaoro CllBHra 3a OllHH o6opoT 

(1) 

3HaK B ( 1 ) BbI6paH TaK, qTQ nonO:lKHTenhHbill $a30Bblll CllBHr, KOTOpbill nony

qaeTCSI, ecnn nepnoll o6pameansr qacTHllbI 6onhwe nepnolla ycKopmowero aanpsr

:lKeHHsr, 03HaqaeT 0TCTaBaHne $a3bl. TTepHOll o6pameHHSI ycKopsreM0ll qacTHllbl 

T B MarHHTH0M none B M0:lKH0 npellCTaBHTb ypaBHeHHeM 

21rr E0 2 
T=--vl +(---) , 

c eBcr 
(2) 

rile e H Eo - sapM H aaeprnsi Il0K0H aneKTp0Ha, C - CK0p0CTb CBeTa, 

8 HHllYKUHSI MarHHTHoro nong n r - pannyc. Ecnn MarHHTHoe none 

8 Ha pannyce r OTnnqaeTCSI OT H30XpOHHoro Ha /1 B • TO H3 (2) 

cnenyeT 

11T 1 118 
-r-=-y3 a;-· (3) 

3 Y=(l-{3 2 )-½ B necb O - HHllYKllHH MarHHTH0ro nong B ueHTpe 

YCK0pHTeng. 

3 



noacTaBn££ (3) B ( 1). a TaK:lKe Y'iHTbIB8£ CB£Sb Me)KJ:ly npHpameHHeM 

9HeprHH H paaHyca, KOTopag an£ HSOXPOHHOro UHKnOTpOHa HMeeT BHa: 

d, , e V0 cos¢ 

-;j;;- = Eoyl(,/ roo)2 (4) 

rJ:te r C 
00 = ----

Ct>o 
:lKeHH£, nony'iHM 

Ct>
0 

H VO - qacToTa H aMnnHTyaa ycxopmomero Hanpg-

Ea AB(r) ~'-
( _!_±_ ) s = - 2 " e Vo cos ¢ ,2 

00 
d, 

(5) 

HnH 

, 
(..!!j__)s=-21rAB(r)Ct>o d, (6) 

EcnH oTnH'iHe MarHHTHoro non£ AB He saBHCHT OT paJ:lHyca, (5) MO)KeT 

6bITb npoHHTerpHpOBBHO 

• o) o Eo 1 1 1 AB sin ( ¢- 45 - sin ( ¢ -45 ) =-2 1T -=,----T ( '"""':T - --:-,- ) • -- • 
y2 eV0 r,;- r,. Bo 

(7) 

Cne):lyeT OTMeTHTb, 'ITO ayaHT sneKTPOHHOi!: MO):lenn HMeeT aSHMyTam,HyIO 
0 

npoT£:lKeHHOCTb 90. 

AHanorH'iHbIM o6paSOM onpeaenHM <iiaSOBbii!: caBHr, BOSHHK810IllHi!: HS-Sa 

OTnH'iH£ 'i8CTOTbl ycxop£10Illero Hanp£:lKeHH£ OT Ct) 0 • 3Ta saBHCHMOCTb HM0eT 

cneayromHi!: BHa: 

(~) =277~_!g_ 
dr Ct> Ct> 0 eV0 cos¢ 

, 
, 2 [1-(,/, pp72 

00 00 

(8) 

HnH 

.1,1.. E0 ACt> , 3 2 A 8 r 3 (~) =21r------- -- --2 Y = 77 uCt> o---y · 
d, Ct> e V

0 
cos¢ Ct> 0 , 

00 
VO cos¢ 

(9) 

Tax KaK ACt> He S8BHCHT OT paaHyca, ypaBHeHHe (9) MO:lKeT 6bITb npOHHTer-

PHPOB8HO 
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sin ( cp-45° )-sin( ¢
0

- 45°) = 2rr _Eo 
y2 eV0 

!l<u (~ -y ). 
<uo K H (10) 

CoOTHOWeHHH (7) H (10) no3BOnHIOT onpeAenHTb AOnycK Ha OTnHqHe 

MBI'HHTHOI'O nonH OT H30XpOHHOI'O, KOTOpbiil: AnH aneKTpOHHOil: MOAemI 

e VO = 1 K8B, cf>o = 45 °, AOnyCTHMb!fi CABHI' fl cp = :!:. 30 °) OKa3bIBaeTCH 

paBHbIM ¥- = :!:. 6.10-4 u AOnycK Ha OTnH'IHe 'IBCTOTb! OT <uo , KOTO-

/).<.t) -4 
pb!fi npu TeX :lKe ycnOBHHX He AOn:lKeH 6bITb 6onbwe -- "' ±.. 2,25.10_ • 

ruo 
TaK KaK peanbHOe MaI'HHTHOe none OTnHqaeTCH OT H30XpOHHOI'O, TO 

npeACTaBnHeT HeCOMHeHHhifi HHTepec aKcnepHMeHTanbHO onpeAenHTb 38BHCH

MOCTb cpa30BOI'O nono:lKeHHH ycKopeHHOI'O nytJKa OT paaHyca, 'IT06hl COCTaBHTb 

6onee HCH.oe npeACTaBneHHe O AHHBMHKe nyqKa B yCKOPHTene H HMeTb B03-

MO:lKHOCTb npH COOTBeTCTBYIOl;lefi KOppeKTHpOBKe MaI'HHTHOI'O nonH yMeHbWHTb 

cpa30Bblfi Apeil:cp nyqKa. 3aAaqa H3yqeHHH noBeAeHHH cpa3bl nyqK8 /1,2/ B 

H30XpOHHOM llHKnOTpOHe H ee KOppeKTHpOBKH /3; npuana'KaeT BC~ 6onbwee 

BHHMaHHe, a B AanbHefiweM, npu coopy:lKeHHH MOHOaHepreTH'leCKHX UHKnOTpo

HOB/ 4/, ee peweHHe CTaHeT peW8IOIIUIM cpaKTOpOM anH nonyqeHHH Tpe6yeMofi 

Ann8paTypa 

.llnH H3MepeHHfi cpaab1 nyqKa B aKcnepHMeHTax Hcnonb30Banacb cneuHanb

HaH 8Kp8HHpOBaHHaH MHWeHb (pHC. 1)' ycTaHoaneHHaH Ha noaBH:lKHhifi npo6HHK, 

'ITO ll03BOnHno H86n10AaTb 38 .nOBeAeHHeM cpa3bl ny'l:Ka C n106b!M 38ABHHblM 

HHTepBanoM no paAHycy. BnoK-CXeMa H3MepeHHfi np11aeAeHa Ha PHC. 2. ITpH 

nocnenoaaTenbHOM nOAKnIO'leHHH MHWeHH MO:lKHO OAHOBpeMeHHO cneAHTb 38 

cpeAHHM TOKOM ny'IKa, 3H8Tb a6conIOTHOe 3Ha'leHRe cpa3bl H Ha6nIOA8Tb 38 

cpopMofi HMnynbca YCKOpeHHOI'O ny'IKa Ha CTpo6oCKOnH'leCKOM ocu.armorpacpe. 

CornaCOBaHHb!M Ka6eneM CHI'Han OT MHWeHH C 'laCTOTOfi "' 39,5 Mru noAaeTCH 

Ha BXOA peaoHaHCHOI'O yc11n11TenH, H8CTpOeHHOI'O Ha B~opy10 rapMOHHKY 8Tcit 

'laCTOThI. ITpHHUHnnanbHaH cxeMa ycnnHTenH noKa3aHa Ha puc. 3a. Yc11neHHe 

no BTopofi rapMOHHKe cocTaanHeT 30 A6, a ocna6neHne no nepaofi rapMOHHKe 

20 A6, CnrHan c Bb!XOAa ycunuTenH BTOpofi rapMOHHKH nocTynaeT Ha BXOA 
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"1" iJ>aaoMeTpa • .llnH cosaaHHSI onopaoro curaana ucnonbayeTcSI aanpSI)Keaue 

C aaT'IHKa, HM8l0lll8I"O eMKOCTHyro CBSI3b C ayaHTOM. qaCTOTa onopHOI'O 

CHrHana YllBBHBaeTCSI peaoHaHCHblM YllBOHTeneM '18CTOTbI, np1muunuanbH8SI 

cxeMa KOToporo npuaeaeHa Ha puc. 315. 

<l>a30MeTp COCTOHT H3 llBYX C8MOCTOSIT8llbHbIX 6noKOB CODCTBeHHO 

4>aaoMeTpa H npeo6pa30BaTenSI 'laCTOTblo TTpeo6pasoBaTenb '18CTOTbI, npHH

uunuanbHaSI cxeMa KOToporo noKaaaaa Ha puc.4, BKmo'laeT B ce6sr reTepollHH H aaa 

HlleHTH'IHblX KaHana, Ka)Kllblli H3 XOTOpblX COCTOHT H3 CMeCHTensr H ycHnHTenH 

npoMe)K)'TO'IHOii qacTOTbl ( YI111) I aacTpoeHHOI"O Ha qaCTOTY .. 60 Kru. Ba)K

Hoe 3Ha'leHHe HMeeT cl>aaoaasr xapaKTepHCTHKa ynq, T.e. 3aBHCHMOCTb 4>a3bl 

CHrHalia Ha BblXOlle ynq OT ero 'laCTOTbI. TTpoMe)KyTO'IHaSI '18CTOTa ( npH 

OTCyTCTBHH cxeMbl aBTOfiOllCTpOiiKH '18CTOTbl reTepOllHHa) 38BHCHT OT CT8DHnb-

HOCTH '18CTOTbl B11-reaepaTopa H reTepOllHHa H, npn cymecTBYIOIIIeii CTa6Hnb

HOCTH aTHX reaepaTopoB .. 2-10-5 MO)KeT H3MeHSITbCSI npnMepHO Ha :!:. 2 xrn • 

.llnsr yny'lllleHHSI STOii xapaKT8pHCTHKH cl>HnbTpbI B ynq BblnonHeHbl B BHlle 

CHCTeMbl CBSl38HHblX KOHTypoB H HaCTpoeHbl TaK, 'ITO MaKCHManbHOe H3MeHe

HHe 4>a3bl B TpaKTe ynq npH H3MeHeHHll 'laCTOTbl B yxaaaHHblX npeaenax 

He npeBbllllaeT 2°. 

Co6cTBeHHO 4>aaoMeTp BblnonHeH no cxeMe /5/, noxaaaHHOii Ha pnc. 5. 

Ka)Kllblli KaHan COCTOHT H3 Tpex ycHnHTenea-4>opMHpoBaTeneii, B KOTOpblX 

CHHYCOHllanbHblii CHrHan npeo6pasyeTCSI B npsrMoyronbHYIO BOnHy, auiJ>4>epeH

UHpy10meii uenu, o6mero llnsr o6onx KaHanoe KOMMyTaTopa cnrHanoa n Tpnrre

pa. MMnynbC Ha BbIXOlle OllHOI"O TpHrrepa HMeeT llnHTenbHOCTb, nponopuno

HanbHYIO T - r , a Ha BbIXOlle eToporo T + r , rae T - nepuoa, a 

T - BpeMeHHDii CllBHI" Me)Klly HccneayeMblMH CHI"HanaMH. Me)Klly aHollaMH 

TpnrrepoB BKnIO'leH MHKpoaMaepMeTp, TOK KOToporo nponopunoHaneH naMepsre

MoMy CllBHry. <l>aaoMeTp HMeeT lllKanbI: :!:. 180, :!:. 100, :!:. 50, H :!:. 25°, 'IYBCT

BHTenbHOCTb iJ>aaoMeTpa Ha lllKane :!:. 250 COCTaBnSieT 1,25°. 

Kanu6poaxa 

0nHcaHH8SI annapaTypa no3BOnSI8T npocnellHTb 38 H3M8H8HH8M iJ>a3bl 

nyqxa B npouecce ero ycxopeHHH c TO'IHOCTblO He xy>Ke 2°. OaHaxo Ba)Kffo 

3HaTb He TOnbKO OTHOCHT8nbHbIA CllBHI" rpa3bl OT paaHyca K paanycy I HO 
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H a6conIOTH08 nonO>K8HHe ueHTpa crycTKa OTHOCHTenbHO BOnHbl YCKOpHIOW:ero 

HanpH>K8HHH. ilnH 3Toro H800XOJllIMO npOII3B8CTII np1IBH3KY K a6conIOTHOii: ¢a3e 

XOTH 6bi B 0/:IHOfi TO'IKe ( Ha 0/:IHOM II3 ¢HKCIIpyeMbIX panHyCOB). ilnH KanH6-

pOBKII a6conroTHOfi ¢a3bl WIIpOKO IICnonh3YIOTCH MeTon, npenno>KeHHblfi B pa-

6oTe / 1/, HO 3TOT M8TO/:I IIMeeT pHJl cymecTB8HHbIX H8/:IOCT8TKOB. B npoBe

neHH Jz,IX IICcnenoBaHIIHX nnH Kan1I6pOBKII (np1IBH3KII) ¢a3bl 6bmo IICnOnb30B8HO 

TO o6CTOHT8nbCTBO, 'ITO B sneKTpOHHOfi MO)lenH ny'IOK Ha Ha'lanbHblfi panHyc 

IIH>K8KTIIpyeTCH B BH)le c¢opM1IpOB8HHbIX crycTKOB 161 , ¢a30Boe nonO>K8HHe 

KOTOpbIX OTHOCIIT8nbHO BonHbl ycKOpHIOUlero HanpH>K8HIIH MO>K8T perynlipOB8Tb

CH B WIIpOKIIX npenenax. ~a3oBaH MHW8Hb, pa3M8W:8HHaH Ha 83HMyTe 240° 

( npo6HIIK N93) OTHOCHTenblIO 831IMyTa IIH>K8KUHII ( pile. 6). ycTa!IaBnHBana C 'b 

no pannycy B pafioHe nepBoro o6opoTa, rne HMeeTCH pa3neneHHe cMe>KHbIX 

op6HT. 3aTeM JlnH H8CKOnbKIIX 3Ha'leHHfi pannyca, OTnH'laIOW:HXCH Ha 2 MM, 

CHIIManlICb 38BIICIIMOCTII TOKa ny'IK8 OT II8'18nbHOfi ¢a3bl. ITony'le!IHbie KplIBbie 

np1IB8Jl81lbl HS pile. 7a, no OCH a6cuncc OTnO>K0H ¢a30Bbifi CJlBllr, BHOCHMbifi 

¢a3oBpaw:aTeneM. B 38BIICIIMOCTII OT H8'18nbHOfi ¢a3bl <p II yrnoBOfi npOTH

>K8HHOCTII nyaHTa 8 '18CTHllbI 6ynyT nony'laTb pa3nlI'IHbifi np!IpOCT 3HeprHH n, 

COOTB8TCTBeHHO, panHyca. EcnH JlYSHT IIMeeT )lBe YCKOpHIOW:IIe KpOMKH, TO npHpa

meaHe panHyca aa nepBott KpOMKe paBao !iRcoscp, a Ha BTopott!iRcos(ef,+8),rne !::,.R 

MaKCIIManbHOe np1IpameH1Ie Ha O)lHOii: KpOMKe. Ha 831IMyTe p83Mew:eHIIH MIIW8HII 

E ' KOTOpbifi OTC'IHTbIBaeTCH OT BTOpofi (no xony ny'IKa) ycKopHIOIIIefi KpOMKH, 

npHpaw:eHHe panHyca C TO'IIIOCTbIO JlO 'lne!IOB BToporo nopHJlK8 no ~ , Rn 
n 

pannyc HH>K8KUIIII, paBHO 

!ir 
t::,.R 

= (1 - cos 8 + sin E sin 8) cos¢+ sin 8 (1- cos E) sin <p • 

8To Bbipa >K8HII8 IIMeeT M8KCIIMYM np!I 

sin00-cosd 
tg<p= ---------

1 - cos 0 + sin E sin 0 

( 11) 

( 12) 

ilnH sneKTpOHIIOii: MOJl8nlI 0 = 90°. a E = 15°' np!I 3TOM Bbipa>KeHHe ( 11) 

JlOCTHraeT MaKCHMyMa npH ¢ = 1,5°, nosToMy MO>KHO C'IHTaTb, 'ITO 

MaKCIIMSnbHbIH 3a6poc ny'IK8 Ha 831IMyTe ¢a30BOil: MIIW8HII 6yneT IIM8Tb M8CTO, 

Korna '18CTIIUbl npoXOJlHT nepByIO YCKOpHIOW:YIO w:enb JlY8HT8 np!I MaKCIIManb

HOM Hanp51>K8HIIIIe 
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Pnc. 7a. 3aBHCIIMOCTb TOK8 ny'IK8 Ha qlllKC11pOB8HHOM pan11yce OT H8'!8nb

Horo cna11ra q>83bl Xo. 

Pnc. 76. 3aBIICIIMOCTb q>83bl ny'IK8 OT pan11yca. 
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MeHbIIIHe 3Ha'leHHSI pannyca nocTIU'alOTCSI, KaK BHnHo H3 ( 11)' npn 

nBYX 3Ha'leHHSIX cp, 'ITO 8KCIIepIIMeHTanbHO rronTBep)KllaeTCSI KpllBbIMH pnc. 7a. 

TaKHM o5pasoM1 orrpenenstst MaKCHManbHbiii: pannyc nepBoro o5opoTa B sa

BHCHMOCTH OT cnBnra, BHOCHMOro <paSOBpamaTeneM H H3MepSIS1 npn STOM 

pa3HOCTb <pas Me:lKny CHrHanoM C MHIIIeHH H naT'IHKa ycKOpSIIOIIIero Hanpst-

:lKeHIISI, ocymecTBHnH npHBSl3KY a5conroTHoro 3Ha'leHHSI <pa3bI. OueHKH 

IIOKa3bIBalOT, 'ITO TO'IHOCTb a5con!OTHOH IIpllBSl3Kll (p83bl orrncaHHbIM crroco5oM 

0 
He xy:lKe ;t.4 • 

3KcnepHMeHT 

IToBenenne <pasw ny'IKa npn ero ycKopennn oT pannyca HH>KeKUHH no 

KOHe'IHOrO nnH onHoro H3 BapnaHTOB MarHHTHoro nonH aneKTpOHHOfi MonenH 

npnBeneHo na pnc. 75. KaK Bnnno ns pnc. 75, <pasoBbIH npeii:<p B npouecce 

ycKopennst no r = 90 CM naxonnTcst B nonycTHMbIX npenenax, 'ITO ne non:lKHO 

npHBOnHTb K noTepSIM 'laCTHU, CBSl3aHHbIM C (p830BbIM nBn>KenneM. 8To Ha

xonnTCSI B COOTBeTCTBllll C TOKOBbIMll xapaKTepHCTllK8Mll no pannycy. B nanb

neii:I1IeM <paSOBaSI xapaKTepHCTHKa (pnc. 75) IlpllHHManaCb Sa HCXOnHYlO npH 

ncrrpasneHIIH <pasoBoro npefi<pa B soHe pannycoB 90-100 CM o5MoTKaMH TOH

Kofi KoppeKunn. 

Dnst 5onbllleii: nocToBepHOCTH rrony'leHHbIX pesynbTaTOB <pa3oBaSI xapaK

TepncTHKa nsMepstnacb cTpo5ocKonn'leCKHM ocunnnorpa<poM OSA-601 , aKBn

BaneHTHaH nonoca KOToporo COCTaBnsteT 1 rru npn 'lyBCTBHTenbHOCTll TpaKTa 

BepTHKa~bHoro OTKnoHeHHSI 50 MBICM Ha BxonHoM conpoTHBneHllll 50 OM. OT

crona cnenyeT, 'ITO nnst KoppeKTHbIX nsMepennii aMnnnTyna HMnynbca ToKa 

non>KHa 5bITb He MeHee 1 Ma. ITocKOnbKY B npoBeneHHblX nccnenoBaHHSIX 

aMnnnTyna nMrrynbca TOKa nsMeHstnacb OT 2 no 6 Ma, aTo rrosBonnno rrpoBe

CTH ll3MepeHHSI C xopollleH TO'IHOCTblO, 

Ha pnc, 8 noKasaHbI ocunnnorpaMMbI HMrrynbca ToKa, c<poTorpa<pnpoBaH

Hbie c aKpana ocunnnorpa<pa OSA-601 . DnnTenbHOCTb pasBepTKH Ha npHBe

neHHbIX ocunnnorpaMMax cocTaBnsteT 1 HCeK/ CM, lifsMeHeHne <pasb1 rro panny

cy onpenenstnocb no cMemennro HMnynbca ToKa (onpenenenHoii: ee 'laCTH) 

Ha aKpaHe ocunnnorpa<pa OTHocnTenbHo penepHoii: TO'IKH. O5pa5oTaHHbie pe

synbTaTbI H3MepeHHH HaH9C9Hbl TO'IKaMH Ha <pasoBylO xapaKTepncTHKy I H3Me-

14 
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MeHhllme 3HB"leHJrn pai:myca JlOCTlH'8IOTCSI, K8K BlIJlHO ll3 ( 11) I rrpn 

JlBYX 3H8"leHlISIX cp, 'ITO 9KCIIepnMeHT8nbHO nO)lTBep)KJl80TCSI KplIBb!MlI pnc. 7a. 

,TaKllM o6pa30M, onpenenSISI M8KCllMBnbHbIH pannyc nepBOI'O o6opoTa B aa

' BllCHMOCTll OT CJlBllra, BHOClIMOI'O q>aaoBpamaTeneM ll naMepSISI rrpn 9TOM 

'pa3HOCTb qiaa Me)KJly ClII'HanoM C MllllleHn ll Jl8T"llIK8 ycKopmomero HarrpSI-

:lKeHJrn, ocymecTBllnlI npnBSI3KY a6comoTHOI'O 3Ha"leHllSI q>a3bI. OueHKlI 

noK83b!B8IOT, 'ITO TO"lHOCTb a6con10THOH nplIBS13KlI qJ83bl onncaHHbIM cnoco6oM 
0 

He xy:iKe :!:.4 • 

3KcrrepllMeHT 

TToBeneHne q>aabl rry"!Ka rrpn ero ycKopeHnn oT pannyca HH:lKeKUllH no 

KOHe"lHOI'O JlnSI OJlHOI'O ll3 BapnaHTOB M8I'HlITHOI'O nonSI aneKTpOHHOH MO)lenn 

npnBeneHo Ha pnc. 76. KaK BlIJlHO na pnc. 76, q>aaoBbIH npefiq> B rrpouecce 

ycKopeHlISI JlO r = 90 CM H8XOJllITCSI B nonyCTlIMbIX rrpenenax, 'ITO He JlOn:lKHO 

rrplIBOJllITb K noTepSIM "l8CTlIU, CBSI3aHHbIM C q>a30Bb!M JlBU:lKeHlleM, 3To HB

XOJllITCSI B COOTBSTCTBllll C TOKOBb!MlI xapaKTeplICTlIKaMlI no pannycy. B nanb

HefirneM qiaaoBaSI xapaKTepllCTlIKa (puc. 76) nplIHlIMan'acb 38 lICXOJlHYIO npu 

ncnpaBneHun qiaaoBoro npefiq>a B soHe panuycoB 90-100 CM o6MoTKaMn TOH

Kofi KoppeKUlIH, 

IlnSI 6onblllefi JlOCTOBepHOCTlI nony"leHHbIX peaynbTaTOB q>aaoBaSI xapaK

TepUCTUKa lI3MepSinacb CTpo6ocKonnqeCKUM ocuunnorpaq>oM OSA-601 • 9KBII

BaneHTHaSI nonoca KOToporo COCTaBnSieT 1 fru npn "lyBCTBlITSnbHOCTII Tp8KTa 

BepTUKanbHOI'O OTKnoHeHUSI 50 MB/CM Ha BXO)lHOM conpOTIIBneHIIII 50 OM, 0T

CIOJl8 cnenyeT, 'ITO JlnSI KoppeKTHblX lI3MepeHnfi 8MIInlITyJla IIMIIynhC8 TOKa 

JlOn:lKHa 6bITb He MeHee 1 Ma, TTocKonbKY B rrpoBe)leHHbIX uccne)lOB8HllSIX 

aMnnIITyna IIMnynhca TOKa IISMeHSinacb OT 2 JlO 6 Ma, 9TO nosBonIIno npoBe

CTlI IISMepeHIISI C xopornefi TO"lHOCTblO, 

Ha p!IC, 8 noKasaHbl ocunnnorpaMMbl IIMnynbCa TOKa, cq>oTorpa<jmpoBaH

Hbie c aKpaHa ocunnnorpaq>a OSA-601 . IlnnTenhHOCTb pasBepTKU Ha npuBe

neHHbIX OCUIInnorpaMMaX COCTBBnSieT 1 HCeK/CM, HsMeHeHne qJ83bl no panny

cy orrpenenSinocb no cMemeHllro nMrrynbca ToKa (onpeneneHHofi ee qacTH) 

Ha aKpaHe ocullnnorpaq>a oTHocuTenbHO perrep~ofi TO"lKII, 06pa60TaHHh1e pe

synhTaTbI II3MepeH!Ifi HaHeceHbl TO"lKBMII H8 q>aaoBylO xapaKTeplICTlIKY, II3Me-
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peHHYIO cjlaaoMeTpOM ( pHc. 7o). KaK BHllH0 H3 pHCYHKa, HMeeTCH xopoIIJee C0B

naneHHe peaynbTaT0B, nony'leHHblX HeaaBHCHMblMH cnoco6aMH H3MepeHHii. Oc

UHnnorpa¢H'l8CKH8 H3MepeHHH HMelOT M8HbllIYIO T0'IH0CTb, 'IT0 onpenenHeTCH 

HeK0T0pb!M H3M8H8HHeM ¢opMbl HMnynbca C panuycoM, HenHHeiiH0CTblO paa

B8pTKH, a TaK}K8 HeycT0fi'IHB0fi CHHXpOHHaaunen. 

KaK 6bmO noKa3aH0 BbIIIJe ( 7). nonycK Ha 0TKn0H8HHe MarHHTH0ro nonH 

OT H30Xp0HHoro He ll0n}KeH 6b!Tb 6onbIIJe 6•10-4, npH 9T0M nonycKaeTCH cMe-
0 

meHne ¢aab1 B npenenax .±,30 , nettcTBnTenbHo, TaKoii npett¢ ¢aab1 He 6yneT 
0 

KaTaCTpo¢n'leCKHM, T.K. npn ncnonb30B8Hllll 90 nyaHTa ny'I0K 6yneT 

ycKopHTbCH1 ecnH ¢aaa ·ne}KHT B npenenax -45 ~ 135°. TTpencTaMHno onpene

neHHbifi HHTepec npoBeCTH 9KCnepHM8HTanbHYIO npoBepKy CM81ll8HHe ¢a3bl ny'IKa 

npn paccTpoiiKe MarHnTHoro nonH. C aToii uenbJO cpenHee MarHHTHoe none 

ycK0pHTenH ll3M8HHn0Cb npH noM0llJH CHnbH0T0'IH0fi K0HU8HTpH'l8CK0fi o6MOTKH, 

pacnono*eHHofi B aoHe KoHe'IHbIX panuycoB. MaMeHeHHe MarHHTHoro nonH no 

panuycy B aaBHCHM0CTH OT T0Ka B 9T0ii o6MOTKe H3B8CTH0 9KCnepHM8HTanbH0 

C xopoIIJefi TO'IHOCTblO. HaMeHeHne ¢a3bl ny'IKa no paJlnycy OT BenH'lllHbl 

paccTpOiiKH MarHHTHoro nonH noKaaaHo Ha pnc. 9a. Ha p:HC. 96 npnBeneHbl 

aaBHCHM0CTH ¢aabI H T0Ka ny'IKa Ha panuycax 45, 75 n 100 CM OT BHOCHMOii 

paccTpoiiKH B H30Xp0HH0e MarHHTH0e none. Ma rpa¢HKOB pHc. 9 cnenyeT, 'IT0 

~MaKCHMam,Ho JlOnycTHMbiii ¢aaOBblfi npeii¢ K r = 100 CM He non}KeH npe-

BblIIJaTb 450. TeopeTH'leCKaH oueHKa ¢aaoBoro npen¢a no ¢opMyne (7) naeT 
I I 

3Ha'leHHe 42030 • 'ITO Bcero Ha 2°30 0TnHqaeTCH OT 9KCnepHM8HTanbH0ro 

peaynbTaTa. 

CnenyeT o6paTHTb BHHMaHHe Ha TO, 'ITO ¢aaOBblfi Jlpett¢ npH 0llHOfi H 

Toil }1{8 paccTpoiiKe MarHHTHoro nong 6yJl8T cymeCTB8HHO 38BHC8Tb OT 

Ha'lanbHOii ¢a3bl 'Po • C 9TOii TO'IKH apeHHH onTHManbH0fi ¢aaofi HBnHeTCH 

¢aaa 450, 06ecne'1HBa10maH MHHHManbHblH npett¢ npH cymecTBY!OlllHX OIIJH6Kax 

B MarHHTH0M none. 

TaKoii }1{8 HHTepec npencTaBnHeT H3y'leHH8 noBeiteHHH ¢a3bl npH BH0CH

Mofi: paccTp0ii:Ke B qaCT0TY YCKOpH!Olll8ro HanpH}K8HHH. Ha pHC. 10a noKa3aHbl 

aaBHCHM0CTH ¢a3bl no panuycy npH BHeCeHH0fi paCCTp0fiKe B qacT0Ty ycKopH

IOlll8ro HanpH}K8HHH, a Ha pHc. 106 - aaBHCHM0CTb ¢83bl H T0Ka Ha r = 75 CM 

OT 'laCTOTbl YCKOp.R!OllJ8ro Hanpg}K8HHH. PeaynbT8Tbl 8Toro 8KCnepHM8HT8 

H8XOJlHTCH B xopoweM cornaCHH C oueHKOii, Jl8B88MOii ¢opMynoii ( 10). 
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Ba)KHOfi xapaKTepHCTHKOfi ny'IK8 HBnHeTCH npOTH)KeHHOCTb YCKOpHeMoro 

crycTK8 '18CTHU no 83HMyTy HnH cfia30BaH npOTH)KeHHOCTb nyqKa /tJ. cp • ITpoc

Tefi111nfi cnoco6 nsMepeHHH aToro napaMeTpa saKnroqaeTCH B nccneaoBaHHH 

¢opMbI cnrHana, co3aaBaeM oro naaa10mnM Ha Mn111eHb ny'IKOM, npn noMomn 

CTpo6ocunnnorpa¢a. BnepBb!e 38BHCHMOCTH ¢a30BOfi npOTH)KeHHOCTH nyqKa 

OT paanyca 

pa6oTe 171. 

!J.cf,=f(r) ansi aneKTpOHHofi Moaenn 6bmn npnBeaeHbI B 

8 38BHCHMOCTH OT pe)KHM8 ycKopeHHH annTenbHOCTb HMnynbca 

Ha nonyBb!COTe COCTaBnsieT 1,5-+ 2,0 HCeK H OCT80TCH npaKTH'leCKH nocTOHHHOfi B 

npouecce ycKopeHHH C TO'IHOCTb!O :!:.0,25 HCeK, 'ITO COOTBeTCTByeT 83HMyTanb

Hofi npOTH)K0HHOCTH crycTK8 qa.:THU ( 20 -+ 30°) :!:. 3,6°. 

KaK 6bmO OTM0'10HO BbIIIIe, cfia30B8H xapaKTepHCTHKa ( pnc. 76) npHHH

Manacb 38 HCXOAHYIO npn KOppeKTHpOBKe MarHHTHoro nonH ycKOpHTenH ane

MeHT8MH TOHKOfi KDppeKUHH. KoppeKTHpy10mne TOKH B o6MOTK8X TOHKOfi Kop

peKUHH paC'IHTbIB8nHCb Ha 8BM MeToaoM H8HMeHblIIHX KB8J:tp8TOB (MHK) no 

cneunanbHOfi nporpaMMe. ITocne npoBeaeHHofi cepnn aKcnepnMeHTOB ¢a3oBaH 

KpHB8H (pnc. 76) 6bma npnBeaeHa K KpHBofi, nOK838HHofi Ha pnc. 11. 113 

pnc. 11 BHJ:tHo, 'ITO nonHhifi cfia30Bb1fi apeii¢ ny'IKa oT paanyca 35 CM ao pa-
o 

anyca 105 CM He npeBb!III80T 12 , B TO BpeMH K8K H3 9KCnepHM0HTOB cne-

ayeT, 'ITO apeiicfi ¢a3bI, KOTOpblli He npHBOJ:tHT K noTepHM HHTeHCHBHOCTH, coc
o 

TaBnHeT 45. YBenH'IHB8H qncno aneMeHTOB KoppeKuHH, no-BHAHMDMY, MO)KHO 

CBeCTH nonHblli cfia30Bblli apeii¢ B aneKTpOHHOfi Moaenn K 5°. 
B saKn10qeHHe 8BTOpbl Bb!p8)K8JOT rny6oKyIO 6naroaapHOCTb B,IT. nMHT

pHeBCKOMy, A.A. fna30BY n B.B. Konbre 3a none3Hh1e o6cy~eHHH pesynb

TaTOB pa60Tb1, A.IT. AryanHy, B.A. AKKypaToBy n A.r. KoMnccapoBy 38 no

Momb B npoBeaeHHH 9KcnepHM0HTa. 
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