
OB'bE,l\MHEHHYA MHCTMTYT H~EPHYX MCCJIE,l\OBAHMA 

AJIEKCAH,ll,POB 

BJia,n;HMHp CeMettoBHq 

9 - 12935 

PACqET MArHl1THOH Cl1CTEMhl 

l1 <I>OPMl1POBAHl1E MArHl1THOro OOJIH 

KOJIJIEKTl1BHOro YCKOPl1TEJIH TH)KEJihIX l10HOB Ol1Hl1 

CneuHaJibHOCTb 01.04 .13 - 3JieKTpO<pH3HKa 

ABTOpe~epaT AHCCepT8UHH Ha COHCK8HHe yqeaoA CTeneHH 

K8HAHA8T8 ~H3HKO-M8TeMaTnqeCKHX HayK 

,l\y6Ha 1979 



Pa6oTa B!llIORHeHa B OT;n;eRe HOBIDC MeTO;D;OB ycKopeHIDI 06~e,nHHeH~ 
HOrO IlHCTilTyTa smepHIDC IlCCJIS;D;OBaHilit. . . 

HaytIHHe pyKOBO,nHT~: 

< 

K?~aT·!pil3IlKO~aTeMaTWieCKilX HayK. 
Ka~aT TeXHWieCKnX.HayK 

OipnunM:&HHe ormoHeHTH: 
;D;OKTOP cpll3IlKO;-M8TeMaTWieCKilX HayK 
.KaH~aT ipnsmtO-M8TeM8TWieC~ HayK 

Be,n:y111ee H8ytIHO-IlCM6,nOB8TMnCKOe.ytipex,n;eHne: 

3.A.IlepeJu,mxeltH 
JI.C.Ea.pa<lam 

·B.B.Ron:r.ra 
B.K.illIOTHHKOB 

PaMoTeXHwrecrum .nHcTnTYT AH CCCP (MoCKBa). 

3a!llilTa ,nHccepTawrn cocTonTc.A: " " _______ I9 , . ro;n;a 
:s ,· . '!acoB Ha sace;n;aHnn CneiinMnsnpoBaHHor6 cone Ta .ll:-047; DI. 03 
npn Jla6opaTopnn roi;epHIDC npoMeMOllilli, r. '.ll:y6Ha,MocKOBCKO:liOM8CTil. 

, . . , 

C ,nHccepTaIUieit MOlltHO 03H8KOMHTMJI B 6nMROTeKe Ollilli. 

ABTopeipepaT pasOM8H " II 

Y'!eHHit ceKpeTap:r. CneIUia~snpoB~HHOrp COBeTa 
Kali~aT ipnsmco-MaTeMaTwrecKnX HayK 

I9 · ro;n;a. 

EaTYCOB IO.A •. · 

ORUAH XAPAKTEPHCTilliA PAEOTH 

ARTy:8JI1,HOCTb npoMeMH. B HaCTOJilllee BpeMJI Ham C pa60T8Mil no 
pasBilTilIO MaccwrecKnX YCKOPilTMeit, B KOTOPIDC sapSillteHHHe ~acTronI 
YCKOpJIIOTCJI BHelIIHilMH SReKTpoMa!'HHTHHMil no~. IIIRpoKOe pacnpocTpa­
HeHne n~alllT IlCCRe;n;oBaHilJI B oMaCTil HOBIDC MeTO;D;OB ycKopeHIDI, nc­
nonsY1(11lilX co6CTBeHHHe n~ crycTKOB SapSillteHHIDC 'laCTHU ~ MasMH. 
IlepcneKTHBHHM npe;n;cTaBJIHeTCJI KOJIJieKTilBHlill MeTo;n; ycKopeHIDI HOHOB 
SReKTpoHHHMil KOR:&D;aMil. 8KcnepHMeHTli no ycKopeHlllO IlOHOB reJUUI n 
asoTa Ha KOJIJieKTilBHOM ycKopnTeRe THllte~ noHoB (KYTII) Ollilli n npo­
TOHOB Ha .YCTaHOBKe "lllyKo" (iPPI') nosBOJIRIOT pacC'!IlTHBaT:r. Ha no~e­
Hne C noMOIJ:II,ID KOJIJieKTHBHoro MeTo;n;a ycKopeHHIDC IlOHOB THlltMIDC SRe­
MeHTOB (BnROTb ;n;o ypaHa).TipR TeMITe ycKopeHRJI (I+p) MaB/~OH•M. 
0TIHT pa60TH C KOJIJieKTRBHHMil YCKOpilT~ TIOKaSHBaeT, 'ITO ;rr;ur ipop­
MnpoBaHIDI BliCOKOilHTeHCilBHIDC SReKTpoHBHX KORen He06XO;n;HMO IlCTIMb­
SOBaTb a.n;resaTOpli C MeTaJIJIWieCKHMn KaMepaMn, 8Kp8HilpYJ!IllilMil co6cT­
BeHHHe B1I-nOM KOR:r.na Il npospa'!HHMR )J)U! Be,n:y111ero RMITyRbCHOrO Mar­
HilTHOrO nOM. 

lleR:r. pa6oTH. UeR:&ID ,nHccepTBIUIOHHoil pa6oTH JIBJIHeTcJI cos;n;aHne 
MeTOMKR pac'!eTa Ma!'HilTHOil CilCTeMH H ipop.mpoBaHilJI RMITyRbCHoro Mar­
HHTHO!'O TI~ KYTH C ysKoit TOHKOCTeHHO' MeTaJIJIWieCKOil KaMepott. 

Hay,rHaJI HOBilSHa. B pa6oTax /I-IO' COCTaBilB!llilX OCHOBy ,nHccep­
TBIUIIl, HSROllteHH oco6eHHOCTR npone;n;eHHoro BnepBH8 pac'!eTa Ma!'HilT­
HOH CHCTeMH n ipop.mpoBaHilJI RMITynCHO!'O MaI'HilTHO!'O TIOM KOJIJieKTilB­
HO!'O YCKOPilTeM C ysKOtt TOHKOCTeHHOil MeTaJIJIWieCKO:li KaMepott, npe;n;­
H83Ha'!eHHO!'O )J)U! no~eHilJI BHCOKOHHTeHCilBHHX BReKTpOHHIDC KORen; 
npe,D;.1IollteHH MBTO;n;H pac'!eTa Ma!'HilTHOff cncreMH ClltaT.l:IH Il-YCKOpma!lB:li 
Ma!'HilTHOil CilCTeMli n MeTo;n; ytieTa IlCKBllteHilit Ma!'HHTHO!'O ITOM MHO!'O­
BHTKOBHMil paSOMKJJYTHMH K8Tyru:K8Milj ;n;aHH peKOMeH;n;awrn TIO HacTpottKe 
pelltHMOB ClltaTHJI H BHBo;n;a; cipopzy~poBaHH Tpe6oBaHilJI It KOHCTPYKnllH 
KaMepu Il M8!'HilTHOMY noRID. 

IIpaKTil'lBCKaJI ueHHOCTb. I. Ilpe,D;.1IOlKeHHHe MeTO,nHKil pac'!eTa Mar­
HilTHOil C~CT8Mli H ipoPMilpOB8HHH Ma!'HHTHO!'O noM, a TaKJKe cos;n;aHHHil 
KOMIIJieKc 'Tipo.rpaMM MO!'YT 6HTb HCTionsoBaHH B ycKopnTeRbHOff TeXHilKe 
npn cos;n;aHnn KOJIJIBKTilBHIDC ycKopnTeRett C TOHKOCTeHHHMH M8TaJIJIWiec­
KHMR KaM8p8Mil. 

2. Ilpe,D;.1IOlK8HHHe H npHMeHeHHHe B ,lij'!CcepTBIUIOHHO:li pa6oTe MeTO­
MKil H KOMITRBKC nporpaMM ncnonsOBaHli npn cos;n;aHilJiI KYTif Ollilli, 
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a raxxe npH BH6ope pe:EHYOB pa60TH ~arHHTHOI CHCT8W Ha 3?ane Ha­
na,IUtH ycxopHtena. 

Arrpo6alUIH pa60TH. Pa6oTH, nOJIOl!8HHll8., B OCHOBY. ;n;HCC8pTaIUIH, 
;n;oMa.InIBBJIHCli Ha CHMIIoSHYfde no KOJIJieKTHBHiru.M:eTo;n;aM ycKopeIIrut 
(Jzy6ua, 1972 r.), lY BceCOIOSHOM COBemaH.IIB no.ycKOPHTeJllIM 'aap.irs;e~ 
HIDC 'tl:8CTJm (JlOCitBa~ 1974 r.) t BcecOJIJ3HOM COBeuiaruUI no. uporpaw.m­
JlOB8HHIO II MaT~MaTriecimM M~TO,Il;aM pemeHIDI qJ~3R'l:8CKllX 3a;n;a'I, (JJJ6:-
Ha, 1977 r. ) , a TaKllte Ha, ceMIIHapax OHMY OIDlli a Wf:3qi. · · · · · · -

· Ily6Jnmau.11.11. Pe3yJI1>TaTH, Bome,IJ;mHe .. B .zin~cepTaUHD, ony6mmoBaHH 
B ffi, Tpy;n;ax ClIMIIO3HyMa II KOHqiepemurlt, a TaIO!te B :rui;n;e COo6memtl1 
OIDlli. 

06~eM pa60TH._l(HccepTaUHOHHaH paOoTa H8JIOl!eHa Ha 120 CTpaHII~, 
uax MamHHonncHoro ·TeKcTa II llJIJIJJCTpnpyeTcH 61 pncJHKOM Ha 33 cTpa­
HHQax H 5 Ta6JIHQa~H Ha.4 CTPaH:imax. l(HccepTaQHH"cocTOHT H3 BBe;n;e­
HlIH, Tpex rJiaB, 3aRJIIO'q8HlIH, npWIOl!8HIDI .II cnHCKa acnoJili3ODaHHOtt 
JIHTepaTY,Pll .113 65 HallM8HOBaHHtt. . , 

K 381IUIT8 ripe;ncTaBJIHIOTCH CJIS.lMCIILll:8 T83HCll!, 
,. I. MaTepHSJI KaMep!l H 'q8CTOTY to) H!MeHeHlIH MarHIITHOro IJOJIH 

He06XO,Il;llMO BH6Hp8Tli H3 YCJIOBIDI C.J 2§/ «l, r;n;e l, H ~ -npC>BO;n;H­
MOCTli H TOJIIItHHa CT8HOK RBMepu, R. -xapaKTepH:uil p83M8p (pa;n;nyc Ka-
'M8Pll, KaTymeK MarimT.Hoii cncTeMH n T.n.). · 

, 2. KOHCTPYKIUIH RaMepu He ;n;oJIXHa co;n;ePJ!aTl, 9JI8M8HTOB, KOTOplle 
MoryT BHOCHTl, 60JI1,mH8 HCK8llt8HHH qicp.m lIMIJYJiliCa·MarHHTHOro noM: 
q,a3oB:uil C.Jn3Rr "''l"~ 1, · "no;n;ca;n;Ka" aMIJJIHTY.lnl A8/B--{~'C)t 1. 

3. CqioJ]MnpoBaHa·n.-TpaeKTopM (sHa'tl:eHlIH rroKasaTeM cna;n;a Ha 
pa;n;nycax ROJI1,Q8) B 8Kp8HllpoBaHHOM KBMepott MarHHTHOM nOJie C J'q8TOM 
q,asoooro c;n;:aRra n "no;n;ca;n;RH" aMIJJlll:TY.lnl MarHlITHoro noM. 

4. HcitaxeHHH Ji -TpaeKTOPIDI, BHOCHMli8 MHOrOBHTKOBUMll p88OMK-:­
HYTUMH KaTYIDRBMll CHCT8Mll Cl!8TM, MoryT 6HT1, ;yl,18Hliill8Ira·;n;o ;n;orryCTll­
MllX 8H8'tl:eHHtt no;n;xo.It,lllllllM BH6opoM qicp.m norrepe'tl:HOrO C8'tl:8HM KaTyme~ 

5. MarHIITHaH CHCT8M8 Clt8TM no8BOM8T npoB8BO]tl!T1, nepecTpoil:­
Ky pel!HMOB Cl!aTM ;n;ruI mHpoKOI'O ;n;HanasoHa rrapBMeTpoB XOJieu. 

6. Bu6paHHBH M81'HlITH8H CllCTeMa Cl!8TM o6ecne'tl:HB88T ycTOH'IH­
Boe Cl!8THeBJI8XTpoHHHX XOJI8U C H8'tl:aJI1,Hll!.m napaMeTpBMn: 'tl:BCJIO 
aJieKTpoHoB Ne= ( 1-5). ro13, oTHocnTeJI1iHaH aHeprnH 8JieKTpoHoB l'J,i= 
= 4-7, n0.7IYPas6poc no 8Hepr11IRM Arlr = 3-5% - ;n;o KOHe'tl:HHX pasMe­
poB: pa;n;nyc r = 3' 5-4' 5 CM' no.7IYP88M8PH nonepe'tl:HOro C8'tl:8HlIH a,;=­
a~= 0,15-0,2 CM. 
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7. Bu6paHHBH YCKOPJIKIIIBH M81'HlITH8H CllCTeMa O6ecne1IHB88T YCKO­
peHHe 8JI8KTPQHHO-HOHHHX KOJI8U ;n;o 3Heprnfi HOHOB: 

AE ~0,9+4,5 MeB/HYRJioH (VA= 0,1, A,¾ ~(2,5+3,8)-ro13), 
AE ~3+15 MaB/HYRJioH <.ZIA= 1/3, AN,~(8+II).ro12)± 
A£~ 9+45 MaB/HYRJIOH (%/A.= I, ~ ~(2,5+3,6) 010 2), 

( !t n A - saPH;D; n MaccoBoe 'tl:HcJio noHa, ~ - ROJIH'tl:ecTBo noHoB). 

CO,lLEP1!r.AiillE PAEOTH 

Bo BBe;neHHH H8JIOl!8Hll OCHOBHHe ITPHHIU!Illl ROJIJI8RTHBHO1'O MeTo;n;a 
ycICopeHIIH HOHOB 3JI8RTpoHHHMH ROJI1,QBMH, HBJIJIKXllerocH O,Il;HOil ll8 peaJIH­
sauntt rrpe,rr,,:roxeHHfi B.H.BeICcJiepa; rrpoBe;n;eH o6sop napBMeTpoB aJieKTpoH­
HHX ROJieU, IJ0.7IY'tl:8HHHX Hff ROJIJI8RTHBHHX ycROpHTeJIHX C lIMIJY.7IliCHHM 
M81'HlITHHM ITOJieM; 8H8JIH8HpYJOTCH BO8MO.ll!'.HOCTH q)OpdllpOB8HlIH BllCOROlIH­
TeHCHBHllX 3JI8RTpoHHllX ROJI8U D M8TaJIJIH'IeCKOi1 RBMepe C. BH6paHHHMll rra­
pBMeTpaMH, T81UlMH, RaIC (!)Opda, MaTepll'JI ll r.y:rne, C TO'l'.KH speHM 
YCTOil'IHBOCTll RorepeHTHllX ROJie6aHHtt 1•2 ; cqiop.iyJIHpoB8Hll OCHOBHlle 
Borrpocu, HcCJie.n:yeMHe B ;n;HccepTaunn. 

B rrepBoil rJiaBe pacCMaTpHB8IOTCH oco6eHHOCTH qJOPJHpoB8HHH llM­
rryJiliCHoro M81'HlITHO1'O ITOM B ySROf!: TOHKOCT8HHOi1 M8TaJI.7IH'l'.8CKO:li Ra­
Mepe C pacrrOJIO.ll!'.8HHHMH CH8PYJKH MHO,1'OBHTROBHMH R8TYIDR8MH - HCTO'IHH­
Rru.m M81'HlITHoro ITOM. 

HsJiol!eH MeTo;n; pactJeTa aICpaHHpOBSHHHX RBasncTaIUioHapaux Mar­
HHTHHX ITOJiett (aBTOpll: IO.H.A.7IeICcaxnH,H.JO.KasapnHOB,8.A'.IlepeJI1,illTettH 
H 3.B.KoJieCHHKOB), anrrapaT ROToporo BCITOJil,8OB8H B ,Il;HCCSPTBIU!ll, 
pacCMOTp8Hll OCHOBHHe Bq,q,eRTll 8RpaHHpOB8HlIH, rrpne~e1ra,rrpn6JIHJ!eH­
Hlle qJCpdyJill, ITO8BO.7IJIKXllHe rrpOH8BO,IJ;HTl, rrpe,in3apRT8JI1,Hlle oueHKH. 

MeTaJIJIHtJ8CR8H RBMepa 8RpaHHpyeT BHemHee M81'HlITHOe ITOJie, ClltH­
M81C1J188 9JI8RTpoHHOe ROJI1,QO, 'ITO HaMa;n;HBaeT orpaHR'l:eHHe Ha ~OIJYCTR­
MYJO. 1I8CTOTY nsMeHeHHJI M81'HHTHO1'O IJOM. 8TO orpaHn'tl:eHHe BllT8R88T 
ll8 Tpe6oBaHHH MaJIOCTH 4)880BllX HCKa.ll!'.eHntt Ma1'HHTHO1'O ITOJIH B RaMepe: 

f,,J'1:<.<.{ (1) 
, J 

r;n;e '/: -, xapaICTepHoe BpeMH npoHHKHOBSHHH M81'HHTHoro ITOM B mwepy. 
8ItcrrepllMeHT8JI1,HOe ll~J'qeHHe ooo6eHHOCTett (!)OpdllpOBaHM JlMilyJI1,CHllX 
MBrHlITHllX ITOJiett B M6TaJIJIH'I8CKHX RaMepax rrpoBO,Il;R1IOCl, Ha MaICeTe Mar­
HlITHOtt CHCTeMH KYTH,Ollilli ;n;ruI ,in3yx THITOB KaMep a;n;resaTopa co cq,e­
p~eCKHMll,CTeHKaMH 131_ CTeHKH RaMep dwm nsrOTOBJieHH ll8 JilICTOBOf!: 
HepxtaBe1C1J1ett CTBJIH TQJIIItHHOil 0,5 MM'. IlepBaH RaMepa llMeJia o6etJailey 
TOJIIIU!HOil 2 MM H 2 ICOJI1,Q8 CetJeH.lieM ,., 400 MM2 ;n;ruI YBSJIH'tl:eHIDI xecT-
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KOCTH KOHCTpyrunm, H3rOTOMeHHHe TaIOite H3 Hep)ll'.aBeICl!lefi CT8Jill. TOJI­
IIUIH8 o6e~aihm BTOpoft RaMepH COCT8BJ1RJ.18 0,5 MM. 0THOCHTeJ.II,H8H OUIB6-
Ra H3MepeHHH HanpmKeHHOCTl'I MarHHTHOro noJISI He npeBlffilaJia I%. 

IlpoBe~eHHHe H3MepeHHH n03BOJIBIOT C~MaTI, BHBO~ 0 npnro~OCTH 
TOHROCTeHHOli RaM8pH (6e3 ROJien xeCTKOCTH) JJ,1IIf. qJOJlMHpOB8HHH m.myJII,C­
Horo noJISI C ,IT,JmTeJII,HOCTI,IO .llMIJYJIM8 TH~I,5 MC (tJ :s 2-103 c-1). 
\P830BHe HCRallteHHH HMllYJII,C8 MarHHTHoro noJISI ~ ~ ~'l He npeBHJll8IOT 
O, 2-0, 3, YMeHi,meHHe aMllJIHTYJUl tJ. B/8 :5 0, I. IlpHMeHeHHe MaccnBHHX 
MeTaJIJmtieCKIDC ROJien JJ,1IIf. YB~eHHH llteCTKOCTH ROHCTPYKnllll RaMepH 
He~onycTHMO, T.R. STO npHBO~T R 3H8~.HTeJ.II,HOMY HCRalKeHHIO g)opm 
.llMIJYJII,08 MarHHTHOro noJISI B IIIBpoRofi 0(1/IaCTH pawcoB (~/AJ- 0,5 Tll, 
A8/8 > 0, 3) • 1IacToTa CJie~oBaHHH .llMIJYJII,COB JJ,1IIf. Bu6paHHoro BapHaH­
Ta KaMepH np.n pa6o~mc napaMeTpax MarHHTHofi cncTeMH (aanacaeMaH 
SHeprHH ~50 K,lJ,l!t) He ~OJllltHa npeBH!ll8TI, I !'n. IlpH ~8CTOT8X ~I !'n 
Heo6xo~o npe~CM8TplIB8TI, CHCTeMY TellJIOOTBO~a. 

MarHHTHOe nOJie B a,nreaaTope C03~aeTCH napaMll MHOrOB.HTKOBHX 
K8TY1IIeR C HMllYJII,CHllMH TOK8Mll(CTYUeHRMH ClK8TIDI),BRJIIO'l'.8ICIJIHMHCH Bon­
pe~eJieHHOli nocJie~OB8TeJ.II,HOCTll B pa~HHe MOMeHTH BpeMeHH. IlpH 
STOM B pa30MKHYTHX R8TY1IIR8X HH~PYIOTCH BHXpeBHe TOIIB, ROTOpHe 
MoryT npllBO~TI, K HCRalKeHHRM ~arHHTHOro noM Hero rpa~eHTOB. 
)J.Jm ~eTa T8RHX HCRallteHml: B pa6oTe ~.,If,lt.~acJieTT8 H Y.A.IlepR.HHCa 
ncnOJII,30BaJICH MeTo~. Tpe6Y1(l[!Um npe~apnTeJII,HHX MarHHTHHX H3Mepe­
HHH. B ~ccepTarurn: npeMOlKeH MeTo~,pac~eTa llCRalKeHHil:, BHOCHMHX B 
.llMnyJII,CHOe MarHHTHOe noJie P830MKHYTllMH R8TYIIIR8MH, o6ecne~HB8KIIUrlJ; 
~OCT8TO~HO X0p01IIYIO TO~HOCTI, JJ,1IIf. KaTymeR C 60JII,IIIHM ~HCJIOM BHTKoii4/. 
IIo~eHH BHPalKeHHH JJ,1IIf. llJIOTHOCTe:lt,~B8HHHX B BHTRax RaTymRH 
B,. H B~ - ROMnoHeHTaMH MarHHTHo.ro noJIH TORO; Lf:' H j,f~> . AM­
llJIHTy~a HaBe~eHHHX TOROB nponopn.HOHaJII,H8 Alo/J (+fe.,t)Z , . ee M8KCH­
M8JII,HOe 3Ha~eHHe ~OCTHraeTCH np.n &J?:»r, T.e. Kor~ 8KTHBHoe con­
pOTl'!MeHHe npeHe6pelKHMO MaJIO ifo cpaBHeHHIO C l'IH~Tl'IBHllM. Hafi,IleHHOe 
3Ha~eHHe "BpeMeHl'! npOHHRHOBeHHH" 'l' npH6JIH3l'ITeJII,HQ Ha no~oK MeHI,­
me 11 CRHHOBOro BpeMeHl'I", ~TO HMHeTCH CJie~CTB.HeM 8HTHCl'!MMeTp~Horo 
pacnpe~eJieHl'IH ToRa no ce~eHHIO npoBo~l'!Ka. ITo~eHo B!,!palKeHHe JJ,1IIf. 

nonpaBOK R ROMllOHeHTaM MarHHTHOro noJIH l'I era rpa~eHTaM. B ~ae, 
Kor~a paccTOHHHe Me~ BHTRaMl'I HeBeJIHRo no cpaBHeHHIO c me none­
pe~HllMl'I pa3MepaMH, BRJI8,I(l,I OT TOROB BO BHyTpeHHHX BllTKaX B38.llMHO 
ROMlleHCHPYIOTCH. Be~HH8 l'ICKalKeHHH orrpe~eJIHeTCH TOR8MH, TeKymllMH 
no rroBepXHOCTH RaTymKH, H rrporropn.HOHaJII,Ha paaMepaM ee rrorrepe~Horo 
ce~eHHH. B ~aCTHOCTH, JJ,1IIf. RaTymeK Ill CTYUeHH (pnc.I) B~ >> Br 
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PH~ .'I.CxeMa pacrroJioxemm RaTY1IIeR. 

Pl'Ic.2.Pac~eTHHe HCK8lKeHHH 
n-TpaeRTOPllll B IlOJie I O I ,R', on •• .,, b:£---"7. 1 

CTYITeHH: RPHBaH I -reoMeT- -Qj 

pn11 IIIa,xpnBa11 2 -reo- _
02 

Merpn11 IIIO.ToqxaMH rroxa3a-
. ~3 HH H3MepeHHHe 3HaqeHHSI JJ,1111 

reouerpmi IIIa. '.oi 

-0.:S 

Ta6J!Hna I. ITapaMeTpH BH6paHHOfi MarHHTHOfi CHCTeMH ClK8TM. 

MeMeHHOe I CTyneHI, IT CTYUeHI, III cryneuL 
ITOJie a 6 

C}2emrnfi Eamc (CM) 64 38 26 1415 14 
PaccTo.iiHne OT Me~-
aHHofi rrJiocRocTH(cMl ±:32 ±48 ±24+29 ±s+IO ±rs 

Komi~eCTBO BHTROB 
{B R8T~e2 6 28 48 70 68 
MHWTHBHoc'!-'i, cTyneHH O 23 (MI' ,, ' I,8 3,3 2,6 I,8 

PeafHaHcHai ~acToTa 200+300 
(c- 2 2,5.IQ 3 r,8.ro3 r,7-ro3 2.ro3 

AMnmiTy~a J'i4 =5 2,75 5 4,3 4 6 
TOR8 KA in=7 4 19 5 5 5 7 5 
Pa.I@Yc rrepeXBaTa 
(cM) '.'36 36 27+29 IO+II IO+II 
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(T.e. j,f~)>>//l'"J), ll BeJmtlllH8 llCK8llteIDISI IJpoIJOpIUIOHaJII,H8 pa,IUiam,­
HOMy- pasMepy KBTYJIIKlI. Ha p.Hc.2 IJOK838HH llCK8llteHIISI IJOK838T8JISI CII8-
.n:a n, BH'Il'.ICJieHHHe Ha paBHOBeCHHX pa,IJ;Hycax 8JieKTpoHHOt'O KOJII,na ,ll;1IJI 

,IJ;Byx Bap.HaHTOB reoMeTpM KaTYJlleK III CTYIJeHH (a H o,pnc.I).TBJL xe 
TO'IK8Mll IJOK838HH ll3MepeHHHe 3H8'I.eHHSI n ,ll;1IJI reoMeTplllI B8pll8HT8 (a). 

Bo BTOpofi rJiaBe paCCMOTpeHH oco6eHHOCTll pac1IeTa M8t'HllTHOfi CllC­

TeMH CXBTHSI llHT8HCllBHHX 8JieKTpoHHHX KOJien B a.rtresaTope C ~KO' TOH­
KOCTeHHOfi MeT8JIJI.HtJecKofi KBMepott, npe.zµroxeH MeTo.n: pac1IeTa 75 , 6 
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IJp.HBe,IJ;eHH pesyJII,T8TH ll3MepeIDISI ll cpop.mpoBaHHSI M8t'HllTHoro IJOJISI ? , 
,ll;8HH peKOMeH,IJ;BnII!I IJO CIJOC068M nepecTpofiKH pel!l'.HMOB C]It8THH,_ o6c~a­
lOTCSI pe3yJII,T8TH 8KCIJepIDAeHTOB IJO C]It8T~ID 8JieKTpoHHHX KOJien C IJO­
MO~I,D paCC'IllT8HHOfi MarIDITHOfi CllCTeMH. 

,lJ.7m a.u;resaTopa KYTif BH6paHa Y3K8SI KBMepa ll3 JIHCTOBOfi Hep,itaBe­
I!lllefi CTBJIH-TO~Hofi 0,5 MMC anepTYPQfi, ll3MeHJIKllleficsr IJpIDAepHO IIpo­

IJOpIUIOHaJII,HO,pa.n:eycy. B Ka'IeCTBe CllCTeMH, C03,ll;8I!lllefi MarIDITHOe IIO­
Jie, pacCMaTp.HBaJICSI B8pll8HT ll3 Tpex CTYIJeHett CX8THSI, Kax,IJ;8SI ll3 KO­
TOPHX YMeH1,maeT pa,IJ;Hyc KOJII,na IJpIDAepHO B,IJ;Boe, ll II8PH KBTYJI!e~ Me,IJ;­
JieHHOt'O (He3H8'IllT8JII,HO ll3MeHJIKlllet'OCSI 38 BpeMSI C]It8THSI) llOJISI. MM­
nyJII,CH TOKOB B Kax,IJ;Ofi CTYIJeIDI <pOp,mpy!OTCSI B LC -KOHTYPe' o6paso­
B8HHOM llH,IJ;yKTllBHOCTI,D CTYIJeIDI,ll H8KOll.HTeJII,HOfi eMKOCTI,ID CllCTeMH llll­
TBHIISI, ll IDAeIDT BH.D: llOJIYC.HHYCOH,ll; ,Iµ[HTeJII,HOCTI,ID 6oJiee I MC ll BMllJIH­

Tyiott .n:o 6 KA npll Hanp.IDJteHlIII Ha eMKOCTll, He npeBumal!ll1eM 30 KB. 
BpeMSI CX8THSI KoJII,na, onpe.n:emreMoe ,Iµ[HTeJII,HOCTJlMll ll 8MllJIHTY.D:8Mll TO­
ROB B CTYIJeHSIX, COCTaBJISieT IJO llOPSI.D:KY BeJIH'IIIHH ro-3 c. 

MeTaJl'Jill'IeCK.Hfi B8pll8HT KBMepu YCJIOXHSieT pac'IeT M8t'IDITHOll CHC­

TeMH CXBTIISI no cpaBHeH.HID C HenpoBO~ B8pll8HTOM. EoJII,mIIe TPY.D:­
HOCTll MOXBT BH3B8TI, 38BlICIIMOCTI, llOK838TeJISI cna.n:a OT'BpeMeIDI. BK­
paHIIpoBaIDie 8JieKTpll'IeCKOt'O IlOJISI 8JieKTpoHHoro KOJII,na 6JIH3KIDAll 60KO-

' BHMll CTBHK8Mll KBMepH np.HBO,ll;HT K .n:ecpoeyc.HpoBKe KOJII,na l3 8KCllaJII,HOM 
HanpaBJieHlIII. C.n::rurr KB8,IJ;p8TOB 6e3p83MBPHHX 'I8CTOT HeKorepeHTHHX 6e­
T8TpoHHHX KOJie6aH.Hfi Vr ll Yar 38 C'IeT 38pl'!,ll;OBOt'O ll306paxeIDISI ,ll;1IJI 

peaJII,HHX nap8M8TpoB KOJII,na MOX8T ,ll;OCT1It'8TI, BeJIII'IllHH 0,2-0,3 ll ,IJ;OJI­
xeH 6HTI, CKOMll8HCllpoB8H COOTBeTCTBYIIIllillA YB8JIII'I8IDI8M llOR838TeJISI 
cna.n:a. 

PaCC'IllTHBaJI8CI, M8t'HllTH8SI CllCTeMa, Cll0C06H8SI o6ecne'IllTI, WOP­
MlipoBBIDie 8JieKTpoHHHX KOJien C nap8MeTp8Mll, npllt'O,ll;HHMll ,ll;]IJI ycKope­
HHSI MHOrosap,mHHX llOHOB B Cll8.ll:8IllllBM M8t'HllTHOM llOJie. Ha ,Iµ[HHe YCKO­
peHHSI I M .n:oJD1tHa np.Ho6peTaTI,CSI aHepr.HSI I-IO MaB/HyKJioH (Z/A= O,I) • 
B 38BllCIIMOCTll OT 8Hept'lllI llHXBKT.HpyeMHX 8JIBKTpoHOB paCCM8TpllBaJIHCI, 
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cJie.D:Yllll1lie ,ll;H8ll830HH napaMeTpoB KOJien: 

(in=?, lie= {3-5)-roI3} 
I'm= 5-6, Ne= (2-3) •I013 

tu.= 4, JY.e= (I-2) •!013 

1.rlr = 3-5%, 
aMHTTaHc Ia-= 7. rn-2CM •Mpa.n:. 

EoJI1,mott pas6poc IJO 'IIICJIY 8JieKTpoHOB ll HX H8'I8JII,HOfi 8HeprlllI 38KJia­
,ll;llBaJICSI B cxeMy- pac1IeTOB ,ll;1IJI Toro·, 'IT06H CllCTeMa C]It8THSI MOt'JI8 pa-
60T8Tl, B illllpoKOM ,ll;H8II830He napBMeTpoB ROJien. 

Ilpn BH6ope MarIDITHOfi CllCTeMH llCXO,ll;HUMll SIBJISIJillCI, CJie.D:Yllll1lie 
Tpe6oBaHHSI: a) IJpll CJ!t8Tllll 8JieKTpoHHOro KQJII,na He ,ll;OJIXeH IJpoXO,IJ;HTI,­

CSI napaMeTpll'IecKllfi pe30H8HC ,ll;]IJI 8KCll8JII,HHX KOJie6a.im:tt, ll, KpoMe To­
ro, BeJIII'IllH8 1'.r ,IJ;OJIXHa 6HTI, orpaHII'IeHa CH.Hsy B COOTBBTCTB.Hll C or­
paHII'IeHHOCTI,ID a~ anepTYPQfi K8Mepu; 6) IIOK838TeJII, cna.n:a Me.zµreHHO 
MeHSlllll1erocsr IJOJISI ,IJ;OJIXeH 6HTI, IJOJIOUTeJieH ,ll;]IJI Toro, 'IT06H IDAeTI, 
B03MOXHOCTI, cpop.mpoB8TI, KOJI~O B Me,nJieHHOM IIOJie ll IIPOBO,IJ;HTI, ll3Me­
peIDISI II8p8MeTpoB .HHXeKTllpyeMoro ny'IKB; B) CllCTeMa ,ll;OJD!tHa o6ecne­

'IllB8TI, peryJI.HpoBKY n-TpaeKTOPllll B illllpoRllX npe,IJ;eJI8X nyTeM ll3MeHe­
IDISI MOMeHT8 BpeMeIDI llHllteKnllll, MOMeHTOB BpeMeIDI BRJIJ!l'JeHIISI CTYIJeHeil 
C%8THSI, BMilJillTY,It TOKOB B HllX, paccTOSIH.Hfi K8TYJIIBK OT MB,ll;HBHHOfi 
IlJIOCKOCTll KBMepH. 

Ilpll pac'IeTe yqHTHBMHCL: I) llCK8llteIDie BHeDIHero M8t'IDITHOt'O IIO­
JISI, BHOC.HMOe KBMepott; 2) IJOJISI TOKOB, llH.D:YnllPQB8HHHX B BllTRax pa-
30MKHYTHX K8TYJlleK; 3) llH,IJ;yKTllBH8SI CBSI3I, Me%,ll;y K8TYJIIK8Mll; 4) co6-
CTBeHHHe ll OTp8llteHHHe K8Mepott 8JieKTPII'IBCKlle ll M8t'HllTHHe IJOJISI 8JieK­
TpoHHOt'O KOJI~a; 5) TOKll B CTeHRax KBMepH, B03HllK8I!llllle npll llHllteK­
nIIII IIy-qKa 8JIBKTpoHoB. 

OCHOBHUM Tpe60B8HlleM SIBJISIJIOCI, BHllOJIHeIDie YCJIOBHSI 

n,,,;_,Jr;,) ~ n (n,) < n.tnQx (r..) (2) 

IJpll WllKCllpoBaHH_OM l"tn ll Bapnannn A{. ,ll;]IJI Bcex 38,ll;8HHHX Ha6opoB 
II8p8MeTpoB KOJien. 8,IJ;ec1, n.(r;,)- IJOK838T8JII, CIJ8,ll;8, IL111tn(t:,)- HD­
HSISI rpaHHna, KOTOpasr onpe,IJ;eJISIJI8CI, ll3 paBeHCTBa Yz = 7 • 10-2 ,ll;1IJI 

ny'IK8 C H8ll60JII,m.HM 'IIICJIOM 'IBCT.Hn, nma,ifrt,)- BepxHHJ{_ rpaH.Hna, COOT­
BeTCTBYl!ll18SI napBMeTPII'IeCKOMy- pe30H8HCY ,ll;]IJI IJy-qK8 C HaIDAeHI,mHM 'IIIC­
JIOM 'IBCT.Hn. KyJIOHOBCKllfi C,ll;Blit' pe30H8HCHOfi 'IBCTOTH BBO,ll;llJICSI B COOT­
BeTCTBllll C pesyJILT8T8Mll,JillHefiHofi Teopllll {].CM.HT). Pac'IeT BHllOJIHHJI­
CSI B ,IJ;Ba 8T8IJ8. CH8'I8JI8 BH6op reoMeTPllll CTYIJeHefi cxaTHSI IIpoll3BO­
,ll;llJICSI IIO ynpo~eHHOfi cxeMe 6e3,y-qeTa llCK8llteH.Hfi BHeDIHero M8rIDITHOt'O 
IJOJISI K8Mepott ll llH,IJ;yKTHBHOtt CBSI3ll MelE,IIY K8TYJIIK8Mll. Ilpll 8TOM ypaBHe­
HHSI, OIIllCHBBI!llllle 8,IJ;H868TII'IecKoe CX8T.He KOJII,na B 38,ll;BHHOM M8t'HllT-
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HOM llOJie, pemaIDTC.fI 8H8JlliT.lft!eCIU!, 'ITO llO3BOMeT 3H8'IllT8.1II,HO yrrpoc­
TllTn 'IllCJl8HHile pac'!eTH. C.n;B.IIT' 'I8CTOT 6eT8TPOHH!:lX KOJie6a.Hntt BBO­
,IUIJIC.fI C llOMOmnID rrpn6JrID!teHHOH WOIJMYJIH. EcJrn: CTyrreHll BKJIIO'l8IDTC.fI B 
pas~mrn MOMeHTI(BpeMeHl!, y.n;o6Ho BH6npaTn rrapaMeTpH iruit,n;oft rroc­
Jie,llyK.IJ!eil cTyrreHH rrpn WllKCllpoBaHHl:lX rrapaMeTpax rrpe.Jnl.D.YlllHX TaK, 'ITO-
6u tt.(ro) y.n;oMeTBOp~ YCJlOBHID (2) B M8KCHMMnHO mHpOKOM .HHTep­
B8Jle pa.n:nycoB. C'!llT8.fI aMIIJmTY.D:Y TOK8 B i-TOH CTyII8Hll 38.IJ:8HHOii 
n MeHRH pa.n:nyc cTyrreHH R, n paccToRHne OT Me.n:naHHoil rrJlocKocTH 
ft , H8XO.IJ:HM Bapll8HT, B KOTOPOM 11. (n,) Jie.llU:!T B. Kopn.n:ope .n:orryc­

THMIDC sHa'!eHmi .n:o HaHMeHnmero sHa'!eHM r - pa.n:nyca rrepeXBaTa 
CJle.IJY!OO{eii cTyrreHn. O6nacTn nsMeHeHH.fI_ Rt ll ~i BH6npaeTC.fI c ~e­
TOM BHIIOJlH8Hl!.fI ycJIOBM ~ = fs1 B M8T8nJlli'I8CKO:!1 KaMepe B6Jrn:3ll 
pa.n:nycoB rrepexBaTa, 'ITO rapaHTllpyeT M8JIOCTI,. OTJlli'IM ft (n,) OT rro­
K838T8Jl.fI CII8.IJ:8 B CB06O.IJ:HOM rrpocTp8HCTB6 ('/91 - W838 IIpOll3BO.n;H0:!1 
~~~ ) • JJ,7m Toro, '!To6u B peaJinHoii cncTeMe IZ -rpaexropI-uI MaJIO _or­
JllltiaJiaci, or np1H!JIHJl'.8HHOlt,uoMeHrH BpeueHH BKJ!Jlt!8HHH cryneHelt BHOH­
pamcn c ytieroM qiasoBoro c~BHra minyJ11,ca uarHHrHoro noJ1n. 

Ilp.0: T8KOM BH6ope rrapaMeTpOB · /1. -TpaeKTOPH.fI OK83HB88TC.fI 6Jrn:3-
KOH K HCKOMOH, HO 'I8CTI, ee MO~eT H8XO.IJ:HTnC.fI BHe Kopn.n;opa. M.fI KOP­
P8K!Ui.ll fl, -TpaeKTOp.llH HCITOJln3YIDTC.fI Bapnarum aMIIJrn:TY.D: TOKOB B CTY­
neHnx,BpeueHH nx BMmeHH.fI H rrepeMemeHne KaTymeK B ~-HarrpaMeHHn. 
IIocJie OKOH'I8T8JlnHoro BH6opa rrapaMeTpOB MarHl!THOii CllCTeMH ITO n-. 
TpaeKTopnn orrpe.n;eJl.fIIDTC.fI 'I8CTOTH 6eTaTpOHHl:lX KoJie6aHllii H MaJIHe 
pasMepu KOJinIW. 

PaccMaTpllB8JlliCI, 2 B8Pll8HT8 K8TYfil8K ill CTyrreHll. BapHaHT (a) -
C rro.n;aMeHHHMll B.0:XP8Bh!Mll TOK8Mll (B03Hl!K8IOO!ID/!H B pa3OMKHYTOH Ka­
TymKe) 38 C'IeT rrpHMeHeHl!.fI CIT8IUi8JinHHX rrpoBO.n;HllKOB, B8Pl!8HT (6) -
C YM8Hnlli8HlleM llCKa~eH.0:il .n:o .n:orryCTllMHX Be~l!H C IIOMomnID BH6opa 
cooTBeTCTByromeil wopMH ce'!eHH.fI KaTymru,:. B Ta6.Jume I rrpHBe.n;eHH rra­
pBMeTpbIBH6paHHoil MarHl!THO:11 c.0:cTeMll. IloBe.n;eHl!e cpe.n;Hero pa.n:ny~a 

ro , OTHOCllT8JinHOH 3Hepnm 3JI8KTPOHOB f' , MarH.riTHOe ITOJie B.n;OJlI, 
TpaeKTop.nn B!t. n /t-TpaeKTOPH.fI WI.fl Bapl!aHTa (a) MarHl!THoil c.ncTeMH 
ITOK888HH Ha pnc.3-4. 

B rJiaBe II H3JIO~eHll Ta~e pesyJinT8TH MarHl!THl:lX ll3MepeH.0:il, 
rrpHBO.IJ:HTC.fI orrncamrn ycTaHOBIU! WI.fl' MarHl!THl:lX H3MepeH.0:il, COCTORmeil 
H3 CllCTeMll IIHT8Hl!.fI, HMrryJinCHl:lX K8TymeK, wcp,rnpyxmnx MarHl!THOe rro­
Jie B KaMepe a.rcresaTopa, M8rHl!TOMeTpa ll 3Jl8KTPOHHOii arrrrapaTypH, 
pa6OT8!0018H Ha Jrn:Hlll! C 3BM M-6000. B rrpouecce ll3MepeH1!il CHHMaJil!CI, 
BpeMeHHHe 38Bl!CHMOCTH HarrpmKeHHOCTll MarHJITHOro IIOM Ha pa3~Hl:lX 
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pa.neycax (mar no r - I cM·, 4 I: = IO MKc) n ,IJ,JilI pasJIBtIHIDC sHa'leHH:11 
a3.HMYTa. PesyRbTaTOM o6pa6OTKH MaCCHBOB .IIBJI.ffJlliCb 3Ha'leHHH cpe,IUiero 
M8I'HHTHOI'O no~ (ycpe,n;HeHHOI'O no nRo~a.D;H op6HTH sa,n;aHHOI'O pa.neyca), 
paBHOBeCHOI'O BpeMeHH H noKa3aTeM cna,n;a. OTHOCHTeRbHaH norpemHOCTb 
H3MepeHHH MI'HOBeHHIDC 3Ha'leHH:li Harrp.mKeHHOCTH (I+3)-Io-3 nO3BOJIJWa 
HaXO,D;HTb tt.(n.) c OTHOCHTMbHOH omn61tofi (I+3)·I□-1 • Ha pnc.5 no-
1tasaHH pac'leTHaH H H3MepeHHaH /t-TpaeKTOPHH ,IJ,JilI KORbUa cfui.= 4,5, 
Ne = ro13• As.HMYTaRbHHe nsMepeHM no1tasaRH, 'ITO B6Rlisn pa.neyca 

HHJKeKUHH HMeIDTCH OTMOHeHHH OT a3.HMYTMbHOfi CHMMeTpHH rropH,IJ;Ita 
2· I0-4, Ha KoHe'lHHX pa.neycax KORbUa - (2-4) • I0-3 H~. 

Bu6paHHaH M8I'HHTHaH CHCTeMa nO3BOMeT B mnpoltHX npe,n;Max 
BapbMpOBaTb n-TpaeKTOPHID. rpy6aH peryRMpOBKa B6Rli3H pa.neycoB ne­
peXBaTa ,D;OCTHraeTCH ll3MeHeH.l'leM MOMeHTOB BpeMeHH BMID'leHHH COOTBeT­
CTBYJ(U1l!X CTYITeHeil CJKaTM (,IJ,JllI I CTyrreHH - MOMeHTOM BpeMeHH HIDKeK­
UHH ti.It.)' 6oRee TOHitaH peryRMpOBita - ll3MeHeHH6M pacCTOHHHfi ItaTY'-­
meK OT Me,D;HaHHOli MOCKOCTH H aMilDTY.D; TOKOB B HHX. B ,D;HCCSPTaUHH 
HJIJIIDCTPHPYIDTCH BO3MO'1tHOCTH ll3M6H6HM n-TpaeKTOPHH BapnaUHHMH 
BHmeyita3aHHHX napaMeTpoB, orrncaH crroco6, KOTOPHM 6URa rrpoBe,n;eHa 
KOpperomH n -TpaeKTOPHH ,IJ,JilI HCMID'ISHHH pa3BHTM napaMeTpll'leCKOI'O 
pesoHaHca B6Rlisn pa.neyca HHJKeKUHH. IloMe npoBe,n;eHHH 1toppeKUHH Mar­
HHTHoro noM Ha npoTOTHile KYTH Ollilli ,D;OCTHrHYTH Me,Jzy!(l!j.He 3H8'l6HHH 
napaMeTpoB 8R6KTp0HHHX KORSU B KOHUS ClKaTM: Ne'\1! I013, a,. ~a, 
I,5+2 MM, l'1 ~ 4 CM. 

B TpeTbeil rRaBe pacCMaTpHBaIDTCH BonpocH, CM3aHHHe C OO3.D;a­
HHeM YCKOp.lIKl!lefi MaI'HHTHO:li CHCTSMH KYTH. 

B OCHOBY cxeMH pac'leTa YCKOP.IIKl!lefi M8I'HHTHOil: CHCTeMH /B/nORO­
lKSHa CM3b MeJK,D;y npe,D;MbHO ,n;onycTHMHM Ha6opoM 8Heprnn Ha e.D;HHHUe 
,n;RHHH yc1topeHHH n HHTSHCHBHOCTbID YCKOPflSMHX HOHOB. IIpoBe,D;eHO O6OO­
HOBaHHe C,D;MaHHHX ,n;o~em, KaCaKllUIXCH BH6opa KOS(!Xl)HUHSHTa sana­
ca, sapH,D;HOCTH HOHOB, ll3M6HeHHH pasMepoB 8R6KTPOHHOI'O KORbUa npn 
sarpysKe ero HOHaMH, BH6opa rpa.D;HeHTOB ycKOp.mallero M8I'HHTHOI'O no­
M. PacCMOTpeHa M8I'HHTHaH CHCTeMa, COCTOR111aH ll3 .D;Byx KaTymeK noc­
Re,D;Heil CTYITSHH ClKaTHH H ycKopmcxnero CORSHOH,D;a (pnc.7). ,lJ.7m BHBO,D;a 
8R6KTpoHHO-HOHHOI'O KORbUa H3 Me.D;HaHHOfi nROCKOCTH KaMepH a,n;resaTopa 
paCC'lllTaHa cxeMa C myHTHpoBKOfi TOKa B O,IUlOll ll3 KaTymeK. PaCC'lHTaH 
'leTgpexcROHHHil CORSHOH,D; C ITOCRS,D;OBaTMbHO-nap~eRbHHM coe,D;HHeHHeM 
MOeB, o6ecne'lHBaKllUifi Oj;TllMMbHHe YCROBM BHBO,D;a H ycKopeHHH. Tpe-
6yeMHe rpa,D;HeHTH ;~ /~ .. / = 5.ro-3cM-I nORY'l6HH nyTeM y,n;MeHHH 
onpe,n;eReHHHX BHTKOB ll3 paBHOMOTHOfi OOMOTKH COReHOH,D;a noCTOHHHoro 

pa.1{11yca. 
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Pnc.6. Pa,D;Hyc 8R6KTpoHHOI'O KMbUa Kalt ~HKUHH BpeMeHH: 
KPHBaH I - pac'leT ,IJ,JilI ~UL= 4,5, lie = IO ; OTpe3KaMH no-
1ta8aHH ,IJ;1llITMbHOCTH HMyrrRbCOB f-ll3RY'l6HM. 
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- • - I _w,,,rn__ . - I,, 
fnc.7.CxeMa pacnOROlKSHHH 
ycKOp.mallefi M8I'HHTHOH CHC­
TeMH a,n;resaTopa. 

.,. 
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Pnc.8.Pacnpe,n;eReHHH 

~-(~ B roMSHT CHHTM 
HMH t, ~a'KOHS'lHIDC pa­
.neycax KORbUa: r =4, 5 CM 
(Ei:h,.=3 MsB)- !tpHBaH I, 
r=4,2 CM (Em=2,2 MsB) 
- 1tp1rnaH 2. 
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Puc.9. 0THOCUTeJII>HHe rpa)UieHTH, corryTCTBYJ{Illlle SJieRTpoHHO­
UOHHOMY ROJII,Izy rrpu ycRopeHllll -CTIJIOmHaJI RPUBaJI, rryHRTUP I 
- M8RC.l!MMI>HO ~orrycTRMHe rpa)UieHTH lI,lIJI 4:; a,=I,5 MM, TIYHK-

•f I3 II TUP 2 - lI,lIH ~= ~= 2 MM, out 4,5, IVe= IO , '11 = 6,5·IO • 

42 

"' 
JI 

l6 

3.4 

r(cM} 

t 

o ~ ~ ~ ~ ~ 

:Puc.IO. HsMeHeHRe cpeMero pa)Ulyca RoJI1>na rrpu ycRopeHRu 
( fi.11.= 4,5). 

,,,.,a2 

l 

20 40 60 . 10 '"' 
Puc.II. H3MeHeHne aRCU~Hott CROpoCTU ROfilna rrpu YCKopeHRu. 

I3 Al II ( • 1 ) fUz.= 4,5, Ne= IO , '"i = 6,5·IO • )l,=Jr,c 
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Pel!IBM BHBO~a pacC'!JllTHBMCJI CHa~Ma 6ea ~eTa CBH38ll Melli,lzy Ra­
TymR8MU u UCRaxeHllll MarHUTHOro IlOM, BHOC.llMHX R8Mepoft. Heo6xo~e 
COOTHOmeHIDI Melli,lzy TOR8MU B RaTymRaX U COJieHO~e BH6UpMRCI, U3 YCJIO­
BWI Br>D BMnsH RoHe~Horo pawca RM~a (4+4,5) cM. 3aTeM ycTa­
Ha~BaJillCI> ~Ty,n;H TOKOB ~ MOMeHT BpeMeH.li myHTllpoBRll. OKOH~a­
TeJII>HaJI Roppe:icqrur rrapaMeTpoB MarHHTHott cucTeMH rrp0Bo~ac1, rrpu ~uc­
JieHHOM MO~eJillpoBaHllll rrponeccoB BHBO~a ll YCROpeHWI. IlpnBe~eHH rrapa­
MeTpH pacc~UT8HHOtt MarHRTHOll CUCTeMH, rrpHrOMOll lI,lIH ycRopeHUJI .liOHOB 
~o SHeprd (9+45) ·Z /A MaB/HYMoH,H peayJII>TaTH ~uMeHHo.ro Mo~eJill­
poBaHrur !!,POnecca ycRopeHHJI. Ha puc.8 noRaaaHH pac~eTHHe pacrrpe~e­
JieHRJI ~tt (~) Ha ROHe~HHX pawcax ROJII>na B MOMeHT iy CHJITllJI 
MarHUT~"l llOT8HnllMl>HOH .RMH. 

UeJII>ID MarHUTHHX U3MepeHd / 9/ SIBJlffJIOCI, UCCJie~OB8HUe aaBRCU­
MOCTU pacrrpe~eJieHWI MarHHTHOro rr~ Ha ~acTRe BHBO~a OT rrapaMeT­
poB MarHUTHOll CUCTeMH, BH6op pellrnMa BHBO~a. B ROTOpOM rpaMeHTH 
He npeBHmaIDT pac~eTHHX, BWIBJI8Hlle a3lll\lYTMI>HHX H80M0po~OCT8H Ha 
BHBO~HOM ~aCTRe, BWIBJieHue ll Roppe:icqrur UCR8Jlt8Hllll Me,JUiaHHOH llJIOC­
ROCTU MarHHTHOro llOM, BHOC.llMHX llOJIHMH BUxpeBHX TOROB, .liH~BaH­
HHX B paaOMRHYTOM COJieHb~e. B peayJII>TaTe MarHRTHHX U3MepeHd ycTa­
HOBJieHo, ~TO rpa)UieHTH Ha ~aCTRe ycRopeHllJI COOTB8TCTBYIDT pac~eT­
HI,JM._.Il,Jm ROMlleHcannn HCRru!t8Hllll MarHHTHOro llOM, BHOC.l!MHX 06MOTROH 
paaOMRHyTO.ro COJieHOJI,l\8, B )UiarraaoHe pawcoB 25+36 CM MOXHO UCIIOJII,-
30B8TI, rraCCHB!lllll (ROp0TR038MRHYTHH) ROppeRTUpYJ{Illlltt COJI8HO~ (puc.7). 

IloRaaaHo, ~TO rrpu orrpe~eJieHHHX COOTHomeHllHX rrapaMeTpoB MarHRT­
HOH C.liCTeMH MOXHO peaJill30BaTI, 2 Ra~eCTB8HHO paa~HHX pel!IBMa BHBO­
~a. Ilpe~oxeH crroco6 HacTpoftRR Tpe6yeMoro pel!IBMa. PeayJII>TaTH aRcne­
p.!!MeHTOB ITO ycRopeH.liID HOHOB aaoTa HS npoTOTHIIe KYTif Ollilli: ROH8~H8JI 
aHepr.E:JI ycRopeHHHX IlJITU3a~ UOHOB aaoTa %2 MaB/HYMOH .li HH-· 
TeHcHBHOCTI> N, ~ 5-IoII noHoB B nnRJie - xopomo corJiacyroTcJI c pe­
ay.7ThTaT8Mll Mo~eJIRpoBaH.liJI rrponecca ycRopeHRJI Ha 3BM: SHeprnH I,9+ 
2,3 MaB/~oH, N, = (5-6)-roII. PeayJII>TaTH Mo~eJillpoBaHRJI: oTHo­
cnTeJI1>HHe ,.rpa)UieHTH, corryTCTBYJ(lllHe ROfillzy npn ycRopeHllll, ll3M8H8HHe 
cpe~Hero pawca ll aRCllaJII>HOll CROpoCTll ROJII>na - llORa3aHH Ha pnc. 
9-II. IlyHRTUpHHMll JillHllEMll ITORasaHH rrpe~eJII,HHe rpa)UieHTH lI,lIH a,.= 

a~= O,I5 (RpnBaH I) n ar= az= 0,2 cM (2) ( Ale= ro13). 
B npMOX8Hllll co~eIJl!UITCJI RpaTROe OllHCaHRe rrporp8MM, peaJill3YJ()­

lllllX MO~eJIRpoBaH.E:e rrponeccoB CXaTWI, BHBO~a ll YCKO~erJI Ha 3BM RJiaC­
ca E3CM-6, n rrpuBe~eH nx TeRcT Ha JISHRe WPTPAH ID. IlporpaMMH 
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o6~e,IUIHeHH B 2 rraKeTa: rraKeT OP!', ncrrOJILayeMHll: rrpn pac'l:eTe MarHnT­
aoil: cncTel\ru clltaTllJI, n rraKeT EX ODVS, ncrrom,ayeMHll: rrpn pac'l:eTe yc­
Ko~en MarHHTHOfi CllCTeMH. 

OCHOBHHE PE3YJI1TATH PAEOTH 

I. Ha OCHOB8HllU peayJILTaTOB MarHllTHHX ll Tel,mepaTypHHX H3Mepe­
HHil: C(p()pMyJillpoBaHH Tpe6oBaHllJI, npe.I(MBJIJieMHe K KOHCTPy-KIUm KaMepu 
a.n;reaaTopa, C.I(eJiaH BH6op BapnaHTa KOHCTPYKWJ:ll KariepH KYTM OMHH n 
orrpe,I(eJieHH rrpe,I(eJII>HO .I(OrryCTRMaH .n;,rn:TeJILHOCTL m.myJILCa MarHllTHOro 
ITOJIH ll MaKCRM8JILHaH 'l:8CTOTa CJI6,I(OB8HHH l!MIIYJILCOB • 

2. Ilpe,Il;J:[OlKeH MeTO,I( ~eTa llCKalKeHnfi, BHOCBMHX B .I!MIIYJILCHOe Mar­
HllTHOe rrOJie MHOrOBllTKOBHMll paaOMKffYTHMH K8TYJIIKaMll, ,J:(aBlJUU! xopomee 
COBITa,I(eHne C peayJinTaTaMll npoBe,I(eHHHX MarHllTHHX ll8Mepem. 

3. Ilpe,IJ;J:10lK6H MeTO,I( pac'l:eTa MHOrOCTYITe~aTOil MarHllTHOil CllCTeMH 
ClK8TM llHT6HCllBHHX 8JI6KTpoHHHX KOJieU KOJIJieKTllBHOro YCKOPHTeJIHllOHOB 
C ysKott TOHKOCT6HHOil MeTaJIJIBtieCKOtt Kariepo:IL Ilpn pac'l:eTe ~nTHBaIOT­
CH llCKalK6HHH, BHOCllMHe B m.myJILCHOe MarHnTHOe ITOJie KaMepoil, a TaK­
llte co6CTB8l!HHe ll 0Tpal!t6l!l!He KaMepott 8JI8KTpll'l:ecKoe ll MarHHTHOe ITOJIH 
KOJILUB. 

4. Bu6paHu rpa,IUieHTH n rrpe,IJ;J:1ollteHa cxeMa pac'l:eTa ycKo~ett 
MarHllTHOfi CllCTeMH n crroco6 peaJIH38Ullll Tpe6yeMHX rpa,IUieHTOB B co­
Jienon.n;e ITOCTOHHHoro P8.rtnYCa C ITOCTOH!ll!HM maroM HaMOTKll. 

. 5. Coa,I(aHH rrporpaMMH Ha HaHKe <:POPI'PAH, pewmaYJ(lllHe MO.I(eJIHpo­
BaHne rrpoueccOB ClKaTM, BHBO,I(a ll ycKopeHllJI llHT6HCllBHHX 8JI6KTpoHHHX 
KOJieu Ha 8EM KJiacca E8CM.,;.(,. 

6. PaCC'lllTaHa MarHllTHaH CllCTeMa KOJIJieKTllBHOro ycKopnTeJIH TH­
lK6JIHX llOHOB OIDill, npnro,I(HaH ,IJ;J:IH (p()pMMpOB8HllH 8JI6KTpoHHHX KOJieU C 

13 ~ · Jt1e ~ IO , I"' ~ 4 CM, ar= a st = 0, 15-0, 2 CM ll ycKopeHHH 8JieK-
TpoHHO-llOHHHX KOJieU .IIO aHeprntt noHoB (9t45) • ZIA MeB/HYKJIOH. 

7. CqlopMnpoBaHO MarHllTHOe IIOJie B Me,IUiaHHOil ITJIOCKOCTll KaMepH 
ycKopnTeJIH ll Ha ~aCTKe BHBO,I(a - ycKopeHnH. PeayJILTBTH MarHllTHHX 
H3MepeHHR H8XO.I(HTCH B xopomeM corJIBCllH C peayJILTaTaMll pac'l:eTOB. 

8. IlpoBe.I(eH aHaJill3 B03MOlKHOCTeil MarHllTHOtt CHCTeMH ,IJ;J:IH HaCTpott­
Kll pelKllMOB ClKaTHH H BHBO,I(a 8JI8KTPOHHHX KOJieu. YcTaHOBJieHo, 'l:TO 
BH6paHH8H MarHllTHaH CllCTeMa IT03BOJIHeT ocymecTBJIHTL .!(Ba Ka'l:eCTBeH­
HO OTJill'l:HHX pelltllMa BHBO.I(a. 

9. IlpoBe.I(eHO cpaBHeHlle peayJinTaTOB paC'l:6TOB C .I(BHHHMR no cza­
TMIO 81I8KTp0HHHX KOJieU ll ycKopeHllIO MOHOB 830Ta B npoTOTlllle ffYTM oruru •. 
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HllH. OMHH,n9.,;.(,707,.I{y6Ha,l972,c.l2 • 

2. AJieKcaH,I(pOB B.C. n .IIP· B KH.: Tpy.I(H lY BcecoIOsHoro coBemaHnH 
no ycKopnTeJIHM aapHllteHHHX 'l:aCTHU. "HaYKa",M., 1975,II,c.279. 

3. AJieKC8H,I(pOB B.C. n .I(p. OHHM,P9-7778,.I{y6Ha,1974. 
4. AJieKCBH,I(pOB B.C. n .I(p. RT<:P,1977,47,c.1822. OMHH,P9-9603,.I{y6Ha, 

1976. 
5. AJieKCaH,I(pOB B.C.,AJieKCBXllH ID.M.,KaaapllHOB H.ID.,HOBllKOB B.r., 

TI~peJILlliTefiH 3.A.,ll\nHOB E.r. OIDill,P9-909l,.I{y6Ha,l975. 
6. AJieKcaH.I(poB B.C.,AJieKcaxnH ID.M.,KasapnHoB H.ID.,HoBMKOB B.r., 

IlepeJILmTettH 8.A.,ll\nHOBE.r. OIDill,P9-0215,.I{y6Ha,1975. 
7. AJieKCBH.I(poB B.C. n .I(p. OMHH,P9-8753,.I{y6Ha,I975. 
8. AJieKC8H.I(pOB B.C. n .I(p. OIDill,P9-lOll8,,Uy6Ha,1976. 
9. AJieKCBH.I(poB B.C. n .I(p. OIDJJ1,P9-Il663,.I{y6Ha,1978. 
10.AJieKCaH.I(poB B.C.,AJieKcaxnH ID.H.,KasapnHoB H.ID.,IlepeJILmTefiH 8.A., 
ll\nHOB E.r. B KH.: Tpy,I(H BcecOI08HOro COBemaHHH no rrporp8Ml\mpoBaHMIO 
ll M8T8M8Tll'l:eCKllM M8T0.!(8M pemeHllH 4lll3ll'l:8CKllX 38,!(8'l.0IDill,nIO,II-II264, 
.I{y6Ha,1978,c.317. 

PyxonncL rrocrynnna B ns~arenLcxnR or~en 
20 Honapn 1979 ro~a. 
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