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Pa6oTa .BJmomieHa B Jfu.6opaTopHII/ smep~ npoCSJieM pCS'l>e.ll:l!Hemio~o, / • 

i WICTHTYTa smepHllX .. nccJie:noBamm • -· 

Om.rm1mJII,I111e OilIIOHeHTH: 
... ' : ' / ) ' 

,nOKTOP qJH3HKO-MaTeMaTH'IecKruC HayK 
npoqieccop 

,noKTOP qJH3HKO-Ma.TeMilTHqecKHX HayK 
rrpoqieccop 

,l{OKTOP {!IH3HK0-4faTeMaTHqecKHX Hayx 
npoqieccop 
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·EJia,nHCJmB IIaBJIOBlrI'I 
CAPAIIUEB 

!OpHff Maxa!JIOB~ 
AJJ.O 

Banepl'Ji.i llaBJIOBl'l'i 
HJibMH 

Be.nyJl{ee Hay,IHo:..11:cCJie.noBaTeJII,CKoe y,Ipellr,I(eH.l'le: . \ 

Hay,IHO-HCCJI6,l(OBaTeJII,CKil'.tt H!ICTHTYT 3JI6KTP04Jl'l3K'IeCKOI. 
annapaTYJ>H HM • .ll.B.flppeMoBa (r. JleH.l'lHl'pa.n). 
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38JIIHTa COCTOl'lTC.11 "1l,_11 
.;,A.,UJ.!)<. 1986 r. B 'n!.!_n qaCOB Ha aa-

ce.nruum CneIUIBJIHSHpoBal!Horo coBeTa Jl.047.0I.03. IIPH .ITa6opaTopm1 

.R,ll;ep~ rrpo6.n~M 06'I>e,IUUieI!HOI'O HHCTHTyTa smepHHX l'lCCJie.D;O&lHH:t, 

r. Jly6Ha; MocKOBCKOil: o6JiaCTH, JlillI OH.>M, KOHqJepeHU-3aJI. 

·c ,Il;lrICCepTauHeit MDJKHO 03l!aKOMHTI,C.!i B CSRCSJIHoTeKe J1HII OIDill. 

ABT~peqiepaT pa30CJiaH 11!!_" 1ef 011 fl 1986 r. 

YqeHH~_ceKpeTapI> 
CrrenHaJIRsHpoBaHHOrO ConeTa . IO.A.EATYCOB 
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OEIUAH XAPAh.'1'ErnCTifKA PAEOTU 

AKzyanI,HOCTI, 

YcneXR ycKop:aTeJII,HOff TeXHl,UU! B o6JiaCTH coa.naHM ITpOTOHHHX ycKOplrI­
TeJieit c ::rneprnea 500-800 MaB H HHTeHCHBHOCTI,IO I00-400 MKA OTXPlll3aDT 
nepcneKTHBH npmAeHeHWI 3THX YCTaJfOBOK He TOJII,KO .ll;JI.li BHIJOJIHeHWI aKTY­
aJII,HHX qili3HtJ:eCKWC nporpaMM, Ho 11 .ll;JI.lf. aa,natJ: rrp11ItJia,m10ro xapaxTepa. 

B JlaCSopaTOplUI smepHHX npoelJieM OIDIB no.n pyKOBO,Il;CTBOM qJieHa-Koppec­
rrotmeHTa AH CCCP B.Il.,ll;iiteJieqoBa :a npoqieccopa B.Il • .lJ.MHTpHeBcKoro B TStJ:e­
HHe p.FI.IJ;a JIST rrpOBO.ll;.liTCH paspaCSoTKH C.lt7II,HOTO'IHHX ycKopHTeJien HOBOl'O 
Ttma, HCilOJII,3yx>llU'!X CTllnlrIOHapHHe MarHHTHHe IIOAA C npocTpaHCTBeHHOJ.! Ba­
PHanHe!!. 

0,D;Hoff Ha paCSoT 3T01'0 HaIIpaBJI8HWI SIBJI.HeTCH peKOHCTPYJtnl'lH cl'lllxpo­
nmtJIOTPOHa OIDM, rrpoBo.nHMaJI C neJII,JO IJOBIBIIeHWI HHTeHCHBHOCTH .no 
50 MKA, yneJm'ISHHJI acpileKTHBHOCTH Bimo.na tJ:aCTHil .no 50-70% H yJiyqmeHIDI 
Ka'IeCTBa nytJ:Ka. 

~aJII,Hettmee paaBHTHe HCCJie,noBaJIHff CB.!i3HBaeTC.li C paapa6oTKon B Jla­
Clo~TOPHH smepHHX rrpoelJieM B paMK8X rrpoexTa ~llil'EH (Meaomn,Iff H uett­
TpoHHHft reµepaTop} CHJII,HOTotJ:itoro .neffTpoHHoro KOMIJJieKca Ha aueprm> .no 
I ThB/HYRJIOH rrpH HHTSHCHBHOCTH IlJ'iK8. .no mo MA. 

BHcoxHe CTOl'IMOCTH xpymrax ycKOpHTeJieB IIpHBO.ItJIT K Heoelxo,nl'IMOCTH 
BHIIOJIHeHWI (lOJII,moro o6~eMa pacqeTHHX paeloT H MO'AeJIHpoBaHWJ OCHOBHHX 
yaJIOB YCTSHOBKH. CymecTBeHHOe yCJIOlliI8Hll8 qJHaHqecKott TeopHH ycKopnTe­
Jieft C rrpocTpaHCTBeHHof BapHallHeff IIOM H X8CTKHe TpeeloBaHWI npH TeXHH­
tJ:8CKOft peaJIH38Jlll Y3JIOB YCTaJIOBKH oelyCJIOBWIH IIIHpoKOe BH8.I{peHHe •rnc­
Jiemm:x pacqeToB Ha 3BM B nponecce npoeKTBpoBamm ycKopnTeJieff. IlpHtJ:eM 
pactJ:eTHHe pa60TH 118 3mtatl'IBB8IlTC.ll Ha CTB.nHH npoeKTHpoBaHrur Y3JIOB, a 
IIpo.D;OJilmll'l'CH TaKl!e Ha 3Tane 3KCII8pHMeHTaJII,HOI'O HCCJI8'AOBaHWI xapax­
TepHCTHK I'OTOBl:lX CHCTeM, oelecneq.HB8Jr HHTepnpeTruum ff 'AOIJOJIHeHH8 3KC­
nepHMeHTa.JII,HHX 'AaHHHX npH .noBo,nxe CHCTeMH .no HeoelXO'AlrIMHX napB.MeTpOB. 

Ilp»·npoeKTHpOBaHHB Mal'HJITHHX CHCT8M ycKopHTSJieft C IIpoCTpaHCTBeH­
HOft BapBaWl8~ rtOM .no H8,naBHero BpeMeHR qHCJieHHOe pememte.sa,na'll! 
Mal'HJITOCTaTHKH Clwxo 3Ha"IJlT8JII,HO 38Tpy,I(HeHO BCJI8.D;CTBHe CJIOlOIOff TpeX­
M8pHOff KO~mt IIOJieft H HeoelXO,!UDIOCT.l'l y,IeTa 3cpileKTOB HaCHlll8HWJ 
llaI'HHTOIIpJIBO,Jta. Ilo3TOMy BHIIOJIHJIJD!Cl,- JDllllI, Oit8HO'IHH8 pacqeTH. B CHJiy 
B,IteaJIHaanu aa,natJ: He y,naBaJioc1>- npoBecTHB Heoelxo,nHMOM oel'l>eMe MaTeMa­
T1111ecKoe uo,neJIHpoBaHHe, BB HCCJie,no:eamm OCTaBam!Cl>- ff(leJIHe IDITHB.", 
KOTOpHe JDIIIII, qacTzquo ycTpawtllllCl>- C llOMOl!ll>-D 3KCnep.lD48HT8Jll>-HHX MaJIO­

MaCD!TaelHHX Mo,neJieft. Ilpz 3TOM Clwm uenCSemm .nonoJIHHTeJII,HHe. a nopoff 
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Id cymecTB0HHll0 MaTep.M.Jil,Hll0 3aTpa.TH R 3a..rceplIItR B cpoKa.X npoeRTRpOBa.­
HIDI H 'AOBO'AKH ycTaHOBOR. IlpR pacCMoTpeHlUl lite Ma.I'HllTlillX CllCT0M co 
cBepxrrpoBO'ASIIllllMll o6MoTRa.MR Ma.JioMa.cmTa6Hoe MO'AeJil'lpoBa.HRe Boo6me npo6-
neMa.Tll'IHO ll3-3a orprumqeHRtt Ha Y.a.ItC~HYJ:) WIOTHOCTl, TORa. R ~pyrwc 
Tpy.nHOCTeit. B 3TOM CJIY'Iae e~llHCTB8HHllM llCTOqHl!KOM nmfnpMlllll!ll O CRC­
TeMe 'AO nocTpoemm IlOJlliOMacruTa6Horo npoTOTRIIa. SIB1I.fl8TC.fl 'lllM8IIHIDi 3KC-
nepHMeHT • 

Ma.TeMa.TRqecKoe Mo~e~npoBa.HHe ,nHHaMll'JecitIDC npoueccoB B ycKopnTe-
JI.fIX C npocTpa.HcTBeHHO~ BapKa.nRen, KOTOpHe onRC11B8lOT ABruiteHne qaCTRn, 

· MK.fIHll8 Ha 3TO MID!l'.eHB.8 pa.3Jll'l'IllliX C.l'lCT0M. ycRop.l'lTeM, H8XOli\n8HREl OllT.l'l­
Wl,JII,lillX xa.pa.RTepnCTRR ycKOp.fleMHX nyqKOB 3aP.flllteHHWC qacTRn,M0.I(Y0T OT­
M8TRTl, oco6o. Ta.Roe BH,ne~eHRe ~RHaMHqecruu: npoueccoB ~TYOTC.fl TeM, 
'ITO BCe OCHOBHBe CRCT0MH ycRopHT8M 'Ia.CTO ~onyCRalOT aJtcnepRMeHT~­
Hoe MO~empoBa.Hne B YMeH1,meHHYJ:) wm Ha-ryp~HYD Be~qRHJ. Ilpouecc im 

ycRopeHIDI HOB03MOlltHO CMo.nenRpOBa.Tl, B HaTYPe6e3 C03'Aa.HIDI 'A0iiCTByronte-
ro ycKopRTOM. . , 

nnccepTa.uR.fl .fIBJUiOTC.fI o6o6meuneM pa.6oT, BHIIOJIHOHlillX B COOTBOTCT-
BHH C 11ayqHo-TeMa.TR'IOCKRM Ma.HOM JIHil OIDM. 

ue~ peipepRpyeMott nnccepTan.ruI COCTOllT B pa.3pa.60TKe MOTO~OB pa.c-qe­
Ta M8.I'HllTOCTaTH'18CKRX H a~eKTpOCTaTJit<IeCKRX nOJiett R .I(llHa.MltKH ny,ma, 
BHIIOJ!H8Hllll aH8.Jlll3a, BH6opa napaMeTpOB n.onTllMR3a.uRH Ma.I'HRTHO~ H ~py­
rli!X CHCT0M ,nM ClitJil,HOTO'IBliX yCROpRTe~eft C npOCTpa.HCTBOHHOtt Ba.p;taURett 

Ma.rHRTHoro no~. 

-Ha.V'IHa.JI HOBP!3Ha."pa60TH 

I. Cos'Aalille HOBWC Ko~eKCOB nporpaMM .nM 3~ no~C'IOTY npocT­
pa.HCTBeHHWC:Ma.r1rRT~/~-7 H aneKTpoCTa.T:11110CR!i!X_ 

8
-IO no~eii, a Ta.KXe 

,IUma.WUtR ny'lRa. II-I5 B ycRopKTOJI.fIX umtJIOTpOHHOro THIJa c npOCTpa.HCT-
B0HHOtt .Ba.pRa.nnett ua.rHB.THoro noM. · · · . · · · · ·_ · 

. 2. tracneHHoe Mo,neJil'lpOBa.HHe'MafHRTOCTaTK'IOCR!i!X no~ett CBepXIIpOBO­
.IUmlli!X H "TeWIWC11 Ma.I'HRTHWC CHCTeM URK,JIOTpOHOB B _paMKBX cymecTB8HHO 
TpeXMepmi:x ~MHo-ceKTOpHHX, cnHpa.JII,HO-C8RTOPlllX a 6poHeBwc cTpYK-

TYP- Ha ~Ta~ B116opa napaMBTpOB li aIIaJiliSa MaI'I~lITllUX ll3M8pemn/
1
6-

2
I/. 

3. traMeHHoe Mo,nempoBa.Hne npocTpa.HCTBeHHHX a~eKTpzq~cKRX no~ett 
yc~p@llll'I.X CHCTeM umtJIOTPOHOB·ll q:asoTpOHOB .nM pa.c'leTa ,ItllHaMmm nyq-
p:a./9, 12/. . _ _ . · __ 

4. C03.I(a.Hll8 HOBOil T80peTK'18CKOtt KOBUenullli ql9.SOTpoHHOro 30.XBSTB.. 
ny'IRa. B npe~e.nax nepBoro q:a3oBoro xo~e6aruur ~aMIIoBwt•pe:arnM)/22-25/. 

5. l!Rc~eHHoe Mo,IteJil'lpoBaH.l'le npouecca yc1t0peH.l'l.fI ny,ma B·qiasoTpoHe• 
C npoCT!)!l,!!CT,BCHHOtt oopna.uneit MarllllTHOro nOM OT llHJEeRUIDI ,ItO ROH8'1HHX 
pa..neyco1l14I. 
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6. HcMe~oBa.HRe BUBO.Ita. IIy'IIta. ll3 Ka.MepH qasoTEJHa OIDM Ha ocHoBe 
pereHepa.TPIBHoro ~ aneKTpo~ruta.Mll'lecKOro MeTo~oB72 • 

7. Pa3pa.60TKa HOBHX pelltEMOB BpeMeHHoit paCTJ'PKRll ny'IRa. c yqeTOM 
cornacoBaHR.fl napru,teTP.OB C -aneKTpo~a c ocHOBHott ycRop.fIIOme~ cncTeMott 
ll CHCT8MO!i BUBO~a 127 ~ 

B pesy~TaTe C<pOJlMHPOBMOCl, HOBOe nepcneRTP!BHOe nan~eHHe HC­
Me,ItoBa.Hlltt - 'IHMemrnfl 3KCnepHM0HT B ycRopnTeJI.fIX UllKJIO~pOHHOrO Tnna, 
noCJiyJmBmrut MeTo.nonorH'l8CKOtt OCHOBOtt.~ pemeHP!.fl KpynHoil HayqHO­
T8XHH'l0CROH npo6neLm ~ qJllSH'l8CKOro nycKa ycKopHT8M HOBoro TRna -
q:a30Tp0Ha C npOCTpa.HCTB8HHOit Bapna.uHett Mal'HllTHOro noM. 

IlpaKTH'IOCKa.JI qeHHOCTl, pa60TH 

Pesynl>TaTH.llCMe~oBa.HB.tt, npoBe~eHHilX B .I(llCC~PTB.UllOHHOtt pa.6oTe, 
Jia1I1JIH npa.RTmecRoe npRMeHeHne npPI pa.spa6oTRe _PI ncnHTaHll.fIX pasm'llillX 
~H3R'l0CR!i!X ycTaHOBOK! 

I. ~asoTpoH mum. Kogqinrypa.uIDI aneKTpo.noB B ueHTpe, pe;,,;mm ycKo­
peHK.fl, CHCT8MH BllBO,Ita H BpeMeHHOtt pa.Cm-H n:r,raa./~H3ll'l~CRlltt nyc~ 
ycKOpHTeM COCTOMC.fl B'Ha'IMe 1984 r. II-I4,2G-28. 

2. nettTpOHHllli_umtJIOTpOHHllH KOMIIJ!8RC. Ma.rHllTHa..fl CHCTeMa.. 3a.KoHqeH 
TeXJUlqecKntt npoeKT ,IIPOTOTHna cBepxnpoBo,runnero ceKTopaoro MaI'HHTa .ItM 
UHMOTpOHa ,UU-I/ZI/. . 

3. MKlOHHllit cneKTpOM8Tp llA-4 • IlpoeKTHpOBa.Hlle MaI'HllTa. Pacripe,neJie-
HHe noM .nM nporpaMM o6pa60TKll -qJH3H'I0CKOii IDiq()pMa,uHli. IlOJIY'I0Hll Ba.lit-/ / . 7~ 
mie l'pnsnqecKHe pesyn1,TaTH npH pa6oTe ycTaJJOBKH Ha nyqKe SPS - UEPHa • ' 

4. CynepuHMOTpoH. Ilpe,ItBapllTe~Hllit BH6op napa.MeTpOB Ma.rHHTHOtt 
CHCT8Mll. IlpoBe~eHO ipns:,ec,oe Mo,neJinpoBaHHe Myx cnnpam,Ho-ceRTOpHWC 
MaI'HllTOB B MaCmTa6e I: 5 IB • .. 

5. Cos.1ta.HHoe MB.To6ecneqeHHe no pa.cqeTY Ma.rHllTHWC a 3neRTpH'lecR!i!X 
noJiett DIHpoKo Picnon1,3yeTcsr B OH.ffil .ItM psma .npyr~ ycTaao,BoK ( CHIDCJ?O­
Tpoa cmm, "HeilTp:mnmii ,n;eTeKTop"Ol-lilli-H~B3 n .np.'6 , 19 • 2□/. 

_Anpo6anIDl; pa60TH 

PesynTaTH .nHccepTSI(HH ~o~HBMRCl> ua CoBemarumx no·nporpaMMR­
poBa.Hllll !{ MaTeMaTH'leCKHM MeT~aM pemeIIR.fl qJH3ll'18CRHX sa.na'I (ny6Ha,. 
1973, 1977 r~r. ), Ha KoH1pepeHUllli no pactteTy Ma.rHHTHHX noJieff · (ORcqop,1t, 
1976 r.; I'peHo6~, I9'78 r.), Ha Yil n IX BceCOIDSHWC COBemB.HMX no yc­
ROpHTeJIS!M sapmmHHWC ttaCTHU (.Ily6Ha., 1980 r., 1984 r.), Ha IX KoHipe­
peHUHll no ycxopHTeJ!JIM 3apmteHHWC qacTRn (BaunmrToH, I98I r.), Ha 
BcecoD3HOM COB8ntaHHH no YCKOPHT0JIRM llOHOB HH3Rli!X H cpe,ItHllX 3Heprnff 
(KHeB, I98I r. }, Ha YilI MeimyIIapO,nHOit KOHlpepeHUPIH no Ma.I'HP!THott· Te.XHO-
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Jior1m (I'peH06JI1,, 1983 r.), na Pecny6.rumaHcKoti Hayr:mo-TeXHH.l!ecKott KOH­
qiepeHUH.ll "llHTerpaJII,Hble ypa.BH8HM B npH.RJIB.nHOM Mo,neJIH.poBamm"(K!ieB, 
1983 r.), na MeJK,IJ;ynapci.nHo!i lllROJie no npo6JieMaM ycKopH.TeJiefi sapJDKeHHWC: 
-qacT.l!U Oly6Ha, 1984 r.), a TaIOKe Ha Hayr:nn,tX ceMrurapax B .mm, JIBTA, 
JIB3 Oll.illl Ii aa coBemammx coTpy,nHa11ecTBa NA-4 (UEPH). 

Ily6.mtKamm 

Ilo TeMe .nnccepTaulIB ony6JIRROBaHO 48 pa6oT; OCHOBHble pesyJII,TaTII 
co,nepJKaTCR B 29 nel!aTHIIX pa6oTax, npH.Be,nemulX B CllliCKe JIH.TepaTyplI. 

CTpyKTYP{l naccepTartlili 

Pa6oTa COCTOllT ll3 BBe,neHRR, Tpex pas,neJioB, 06~e,ll;mIJlllllllliX 8 rJiaB, 
3aRJII0'1eHWI ll npMOJKeHliR. 

Bo BBe,ll;eHM paccMaTpliBaIOTCR nepcneKTliBII pasBllTIDI CRJ!I,HOTO'IHlIX yc­
KOpliTeJie!1 C :mepraett .no 1 TuB Ii pOJll, BlNHCJIH.TeJll,HOro 3KCnepRM8JITa npn 
paspa6oTKe a cos.nanHn ycKopnTeJieil c npocTpaHCTBenuo~ Bapaan;nelt Ma.I'­

HllTHoro IlOM, 
B nepBOM pas,neJie nsJiara.IOTCR o6mne TeopeTrutO-MeTo.na11ecKH.e Bonpoc!I, 

crurnaHHble C TeMolt pa60Tll. B nepBo!l rJia.Be ,ll;aH o6sop COBpeMeHHlIX M8TO,­
,ll;OB pac11eTa MarHHTOCTaTnqecRH.X no;re!l. Bo BTopolt.rJia.Be paccMaTpliBaIOT­
ca MeTo,n!I pac11eTa ,n.H.Ha.MllRH. nyqRa ycxopsreMIIX qacTlill, 

Bropott·pas,neJI nocBJimeH oonpocaM qzcJieHHoro Mo,neJmpoBaHrur MarHKTo­
cTaTRl!ecKHX Ii 3JieKTpOCTaTH.'18CKliX noJielt. B T}l8T1,8!1 rJia.Be npliBO,ll;HTCR 
pesyJII,TaTll pacqeTa .nBYM8PHl:lX MarHliTHllX IlOJiefi. B l!8TB8J)TOll rJia.Be Bll­
noJIHempacqeTII npocTpaHCTBeHHHX aJieKTpOCTaTlil!eCKliX IlOJie!t. B IlRTOfi 
rJiaBe li3JiaraIOTCR pesyJII,TaTll pactieTa npocTpaHCTBeHHlIX MarHliTOCTaTlitie­
CKliX llOJiett M8TO,ll;OM H.HTerpaJII,HllX ypaBHeHlilt Ii M8TO,ll;OM ROH8l!HlIX 3JI8M8H­
TOB. 

TpeTd pas,neJI llOCBRII18H aHaJIH.3Y ,ll;llHaMHRli nyqRa ipa.30TpOHa C npocT­
pallCTB8HIIO:i1 Baplian;nett Ma.I'HliTHOro noM. B mecTott rJiaB8 pa36lipaIOTCR 
Bonpocu .lllill8Killili nyqRa B ycxopHTeJll,. B ce,nl:iMott rJia.Be paccMaTpmlaeTcR 
nponecc ycKopeHliR Ii TpaHCilOpTllpOBRli l!aCTHil .no KOH8'1HOro pa.nnyca. B 
BOCl:iMOK rJiaBe BllllOJIH8HO l!liCJI8HlI08 MO,ne.mtpOBaHlie BpeMeHHott paCTsmtli Ii 

BUBo,na ny'!Ka li3 RaMep!I ycxopliTeM. 
B 3aRJIIOqerum KpaTROCyw.lllPyIOTCR OCijOBHble pe3yJI1,TaTU, IlOJiyt{eHHUe 

B pa6oTe. ·· 

B npMOl!t8Hli8 BllH8C8Hll plicymm. 

COJI.EPJWilIB. P AEOTH 

B nepBott rJia.Be npliBO,ll;liTCR'0630p M8TO,ll;OB pacqeTa MaI'HliTOCTaTH'Ie­
CRKX IlOJiett. B HaCTOHlll88 BpeMR MOltHO BH,11;8JIRTI, ,ll;Be rpynnu MeTO,ll;OB pac-

4 

IJ 

[ 
f I 

qeTa IlOJiett: ,nHqxjlepeHUMJII,HII8 li RHTerpaJII,Hble/I/. PacCMaTpnBaeTCR B03-
MOJKHOCTI, ROM6HHaQHR 3TliX ~By:x M8TO,ll;OB B 0,ll;HOM aJirOpllTMe (cMemanHble 
MeTo.nu). 

YpaBll8HruI MaKcBeJIJia ,ll;JIR CTaTzqecKRX MaI'HliTHl:lX IlOJie!l RMeIDT CJI8,ll;yID-
II1lilt Bli,ll;: · .....zr ·t -:-:-" :--

d,, i1 8 -==- o , 7,tJ rt -= J , (I) 

r.ne B ~ .;'\,« (H)H- RSBecTHM qJJHKilHJI .nM paccMa.TpHBaeMoit liI30Tpon-- ·-HOil ope.nu, B - MarHRTHM 1IH.nYKUIDI, ti - HanpRl!eHHOCTl, MarHliTHO-
~ 

ro IlOJIR, J - IIJIOTHOCTI, TOKa., ./'" - a6COJnOTHM MarHliTHM npOH.l!Ua-
eMOCTI, Baxyy-Ma. 06WIHH:i1 no.nxo.n npli pemeHlili (1) Ilpli COOTBeTCTBy-IDlllliX 
rpaHzqH!IX YCJIOBH.RX 38.KJil()qaeTCR BO BBe,neHllli BeRTOpHoro'Mli CKa.JIRpHoro 
ff')T8HUH.aJia corJiaCHO O,ll;HOMY ll3 CJI8,ll;yIOlllliX COOTHOfil8HR!i: 

.--:.,, -.;;;, __. "' -:--:- J 8-== 'l,,t- A111 , H = i; - fj"a,l!:Jl • 1-1 =- _-;j,..,rJ.,_..._ f • (2) 
,_ A 

r.ne A,,. - MaI'HRTOCTaTHqecKH.tt B8KTOPHHii IlOTe11u11a;r, ':f - MarHllTOCTa-
TH.qecruttt CKa.J!RPHH!i IlOT8HUl1aJI, -=r; - 3JI8KTp.aqecKRtt B8KTO.PHII!i IlOTeH­
QHaJI, o6asamralt CBORM IlORBJI8HlieM HaJIR"!IDO TOR0Bl1X o6MOTOK, 'f - IIOJI­
HllH l.laI'HllTOCTaTHqecKl1H CRaJIRPHll~ IlOT8HQHaJI. 

• Ilpll llCilOJI1,30BaHM BeKTOpHoro IlOTeHUliaJia ,1l;JIR paC'I8Ta IlpOCTpaHCT­
B8HHIIX IlOJiett BCTaeT sa,naqaoTHCKa.HllR Tpex H8ll3B8CTHIIX KOMIIOH8HT no­

T8HUl1aJia. B 3TOM CJiyqae npe.nno~liT8JI1,8rr·~3HBaeTc.lI IlpliM8H8Hlie KOM-
6HHaQM CKa.JIRpHUX: IlOTeHQHaJIOB .!f ·) '// · I . .ll.M o6JmCT"e!l pacqeTa c 
IIOCTORHHUM suaqeHH.eM :«-.: -:1 BH6lipaeTCR IlOT8HQHa.JI ~ • TaRRM 06-
pasoM, BM8CTO (1) C yr:i'eTOM (2) IlOJIY'!RM 

d-i·v {,/<-9-t{).d !:f') ::= div( ,/1"--;-;) 
7 -r,n;e T 

f 
onpe,neJIReTCR Ha OCHOBmnm ypaBHeHlliI 

...:.- -
'lot T3 = J° ~ 

(3) 

(4) 

a TaIOKe H8KOTOpllX ,ll;OllOJIHliT8JI1,HUX YCJIOBHtt, 06ecne11HBanJ1llX Hali60Jiee 
npocTyro ~KilliOHaJII,Hyro 3aBliCliMO~Tl, B8KTOpa ~ OT KOOp,ll;!iIHaT. 

.n.,m qzcJieHHoro pemeHrur sa,naqn·Heo6xo,nHMo acnoJI1,soBaT1, o,nliH as 
.UBY?C MeTo.noB: KOH8lfllllX pa3IIOCTett {MKP) n KOHeiHlIX sJieMeHTOB (MKJ). 

HcllOJI1,30BaHli8 MKP Il03BOJIRJIO ,no6RTI,CR 3Half.RTB~l,Hr ycrreXOB Ilpli 
tJliCJie·HHOM MO,neJIHpOBaHRll MarHllTOCTaTHqecRRX IlOJiett/2* , O,ll;HaRO. COBpe­
M8HHlI8 KOMilJI8KCII nporpaMM no'pacqeTyIIoJiett Opll8HTllpy!OTCR Ha MK3 (wm: 
npoeKUHOHHo-ceTotIHiltt MeT~,n); 06.na.ria.DIUl:li pJJ;I(oM IIpHBJieKa.TeJII,HHX 
CBOttCTB; TaKRX, Hanpm.1ep, Ka.K:· 

a) reoMeTpn~ecmlR: rn6xocTii nosBOJIReT r110.i(8JllipoBaT1, rpamnw cpe.n 
· B Bn,ne Kalt MHororpaHHott, Ta.K n KpliBoJIHHettHott noBepxitocTa/7 I; 

. 6) IlOJiyt{amtMCR a;rre6pali'l8CKa.R CliCT8Ma MeHI>me no pasi,iepy, qeM 
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,nJUI MKP, 3a CtJeT Bap1,npoBaHIDI 3qql8KTllBHOro ,nruuJeTpa KOHetJHWC 3JieMeH­

TOB B pa3JIHtJIIln<: O6JiaCTSIX sa,u;atJll. 

0,nIIllM ll3 3rplieKTID3HWC COBpeMeHHHX MeTO,D;OB pemeHIDI JillHeapnsoBaHHoit 

no MaI'llliTHO!t rrporumaeMOCTll aJire6pantJeCKOil: cncTeMll SIBJIJieTCJI HerroJIHHJ1 

MeTO,D; XoJieCCKoro (MeTO,D; KBa,npaJ,:~ro KOpHJI) C IIOCJie.nymtIDA rrpm.teHeHlleM 

MeTo.na conpm:teHHllX rpa,nneHToB" 3 ~ 
Ilpn paCCMOTpeHnn liHTerpam,HHX MeTO,D;OB Bim;eJIIDA MeTo.n o6'heMHWC PIH­

TerpaJII,l!W( ypa.Bueunn, O,D;Ha H3 qiopMyJillpOBOK KOTOporo ,IlJIJI BeKTOpHO!i 

ncKoMoll WYII:itnnn 38XJIIDtJaeTcJI B c;re,nyilllleM: rrpe.ncTaBJUieM HarrpmteHHOCTI, 

MarHHTHoro IIOJUI B BIU(e CY},~ BeKTOpoB 

r.ne 

-
1-(" = Fr;. -t- T;-

- - '- s 
·, .. - '17T _52.:J 

T~ ,_ P-. ciJL 
P-."' 

(5) 

(6) 

T.e. T;__ - Harrpm.teHHOCTI, MaI'HllTHOro IIOJIJI B :srucyyMe OT TOKOBO!i o6MOT-

Kll, 3aHllM8JIJ!lle!i o6'heM ..sz..1 ' 
--) 

I s· (/VI • fl H =-- t,;/fu.d ~ clJZ..., 
n,. lf;r u p.. 

-:> _51.., 

(?) 

T, e • f-/,,. - 11arrpm.teHHOCTI, Mal'HliTHOl'O IIOJUI OT HaMal'Hli'leHHofi ope.nu 

( M I= O ) , 3aHliMalOIIlefl: o6'I>eM J2 ~. YpaBHeHne ( 5) c YtJeTOM ( 6) H (?) , - )-a Ta.KJKe COOTHOmeHIDI M -=(."'- 1 H MOlKHO rrpe,ncTa.BllTI, B BIU(e liHTerpaJII,-

Horo ypa.BHeHIDI OTHocnTeJII,Ho BeKTOpa HaMB.I'Hli'leHHOCTll M 
/ __,,. I y (r;f",R) I r· d~l<A 

. - M -= - - fj'Ud · ----·-s - J.J2. + -_ - _,,_ __ dJl.. 

.J' - -f lt-r, (1. 'fr, f?. 3 
.JZ, _n.3 

(8) 

Bo3MOlma aJII,TepHaTRBHaJI ipopMyJIRpOBKa PIHTerpaJII,,oro ypa.BHeH.l'IJI (8) OT­

HOCllTeJII,HO HH.nYKnRH Mal'HllTHoro rroJUI B 12 • 4 • 5 • 
Ilpem.tylllecT:aa PIHTerpaJII,HOi! qJOJ)MYJillpoBKH aa,natJJI nepe.n .mWf~peHIJ.R­

aJII,Hoff 3rutJIDtJa!lTCJI B CJie,nyIODleM: 

a) rpamtlJHHe yCJIOBHJI B 6eCROHetJHo y,na;remiwc _ TO'IKaX ecTeCTBeHHO 

YtJTeHH B caMOM ypa.BHeHrut. TaKllM o6pa3OM, ne Tpe6yeTCJI YCTaHaBJUIBaTI, 

llCKYCCTB8HHYJ) rpaHlltJHYJ(l noBepXHOCTI, C sa.u;aHReM Ha He~ COOTB8TCTBYJO­

lllllX yCJIOBR!t, Kalt 3TO ,neJiaeTCJI B ,D;RqqJepeHIJ.HaJII,HHX. M8TO,nax; 

6) ltJIJI pememm sa,u;atJH ,llOCTaTO'IHO HaffTH HCKOMyD qiym<nm JIHmI, B 

o6JiaCTll -Jl., ( ,f' > 1 ) . To eCTI, ,ne;remm Ha KOH81ffill8 3JieMeHTH IIO,llBep­

raeTCJI Jmllll, tJaCTI, o6~eMa, B KOTOpOM onpe,neJIJieTCJI llOJie, 'iTO COKpamaeT 

'lllCJIO He3a.BHCHMHX nepeMeHHHX B 8JII'86_pruttJeCKoil: CHCTeMe; 

,Il.OCTOillICTBO HHTerp~Horo ypa.BH8HM B_ qX>pM8 (8) 3~tJaeTCR B 

TOM, 'iTO pesyJII,TaT pactJeTa cpaay IIOJIYtJaeTCJI.B BH,D;e rumpJIXeHHOCTZ Mal'-

6 

·, 

') 

I 
( 

HllTHoro IIOJUI. 0,nHaKO npll IIOCTpO8Hllll a;rre6pantJeCKOil: CllCTeMU Heo6xo.nn­

MO Y'JllTNBa.TI, Tpll KOMIIOHeHTH ,1' • Cyu1ecTBYJOT onpe,neJieHHHe orpanntJel!IDI 

rrpH 'IRCJieHHo:i peMnsa.rurn MeTo.na RHTerpam,HHX ypaBHeHRii, a llMeHHO: 

a) Ma.Tp~a sa.u;atJR rroJIHOCTI,JO sarrOJIHeHa, n Tpe6yxJTCJI 6oJiee Tpy,no­

eMKHe MSTO,D;H pemeHHJI a;rre6pantJecKoii CllCTeMil, tJeM 3TO 6HJIO B ,nnrfqiepeH­

UliaJII,HOM MeTo.ne; 

6) BH'lllCJieHHe K031PJlllUReHTOB MaTPllllH Tpe6yeT ropaa,no 60~1,me BpeMe­

Hli 3BM, '!eM B .nmppepennna.'!I,HOM CJIYtJa.e' li 3aBl'!Cl'IT OT HaJilltJRJI IIJIOCKOC­

Teu cHMMeTpnn MarHllTa. 

0.n;HllM li3 nepcneKTllBHHX MeTO,D;OB B HaCTO.flll1ee BpeMJI JIBJIJieTCR TaK Ha-

3NBa.8Mlltt CMemaHHHtt MeTo.n, r.ne ,neJiaeTCJI IIOIIHTIW. o6'he,D;liHllTI, ,D;OCTOHHCTBa 

RHTerP.~Horo H ,nRffqlepennl'l8JI1,Horo rro,nxo.na B e.nHHott B11tJRCJillTeJI1,Hoii 

cxeMe14*/. 

Bo BTopott rrne paccMaTpllBaIOTCR MeTO~H pactJeTa ,D;liH8MliKH rry,ma. 
nnarra30H MeTO,D;OB IIpOCTRpaeTCJI OT llCITOJII,3O:Bal!IDI IIp~CTHX_ aHaJillTHtJeCKllX 

4lOPMYJI .no rpoMO3,nKRX rraKeTOB nporpaMM C np.l!MeHeHHeM Tpa.nllllllOHmn<: Me­

TO,D;OB BH'IllCJIRTe~I,HOtl: MaTeMaTRKH ( 'lllCJiel!HOe PIHTerpnpoBaHlle ypaBHemtl-l 

,D;BruiteHRJI, rpaHlltJHHe sa,natJll n T.,n.). l-fMeeT MSCTO nepeio.n OT pactJeTOB 

OT,D;~Jil,HJ1X TpaeKTOpll~ llOHOB K MO,D;eJIRpOBaHll!O Bcero IIY'IKa llJill ero tJaCTli, 

B CJIOlltHHX npocTpaHCTBeHHHX 3JieKTPlitJeCKllX ll MarHRTHHX IIOJISIX, BKJIIO'!aJI 

co6cTBeHHoe llOJie tJaCT~ (KOMIIJI8KCIIHtt tJl'!CJiemm!t 3KCrrepmA8HT), 

B .mmettHOM rrpH6JillllteHHH ypa.BHeHIDI ,D;BID!teHIDI liOHa C IlOCTOJIHH0.11 aHepr:ooft 
B ycKopliTeJISIX C rrpocTpaHCTBeHHO:\ :aapnannelt MarHHTHOro IIOJUI lll/18R)T BH,D; 

t'' + -' r 11 y· .,. Rf-, -1--1..1 - ") " := ..3-ri,- -,:y 
V f\ f' ~ /12 ') 

' (9) 

C ;, ·- _;_ ( YI r .,- _£_ 1- I ) 7 =- l) ' 
I• /I 

(IO) 

( 'l - ) 
r.ne R - aHepreTHtJecKRft pa,u;Hyc tJacT~H, , o = 7 - P.. , ' 17 

• 7 -

Koop,nRHaTH llOHa B UMl'IH,ItpHtreCKOlt CHCTeMe' /\ - OTHomeHRe ( R ) K 

cpe.n;HeMy- pa,!U!YCY 3aMKHy-TOft op6HTH, 11- - IIC1Ka3aTeJII, pocTa a3HMYTaJII,HO-

cpe.nHero MarHHTHOro IIOJIJI 7f ( P.) , ~ ,· I{ ' 17 ) - X8paKT8pH3yeT npo-

CTpaHCTBeHnyD :aapnarum pacnpe,neJieHIDI IIOJIJI/5•/. B 3TOM npR6JIIDKeHllH ,nBH­

xeHJie llYtJKa onpe,neJIReTcJI nyTeM tJllCJieHHoro •.HaxoQeHHJI 3aMKHyTOft pa.BHCl­

BecHott op6HTH ll MaTPllUH nepexo.na qepe3 rrepHO~ ~HHTHOtt CRCT8MH. 

Ilp11 HaJIHtJHH ycKop.FIJOOlero noJUI 6HJio rroKasaHo 281, tJTO aKCliaJII,Hoe 

.n;BDeHHe qacT~ Moimo aHaJIRanpo:aaT1, Ha 6aae JIRHettHoro ypa.BHeIIHJI BR.na 

r'' + -1, (& l? 1 
.,. Ii rti J 7 -:: -f (&) , . (II) 

r~e {d"' > K /f ( ~} - HeRoTopHe q,yHKUHn; YtJllTHBallllllie pacrrpe,ne;remi:e 

IIOJiett, f (t l - orrpe.neJUI8TCJI OTKJIOHeHJieM M8,D;HaHHott noBepXHOCTH 3JI8K-
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TpR'i8CKOro MR Mal'HRTHOro IlOJIII OT reoMeTpnqecKott JJJIOCKOCTR Cl!MM8TPID'l 
ycxopnTeJIJI. 

B 8TOM c.ny,rae KOJie6aHIDI neHTpa ~ MOrYT 6HT1, no~eHH fiYT8M 
BlltmCJI8HHJi mrrer~ qT \PYHKnIDI, 3aBllCSllllett OT fft}) R K09@iIDlll8H­
TOB MaTpliUH rrepexo,na.. Jimieapll30BaHHOe ~ -.I03ID!t8!ill8 C ~eTOM ycKopmo­
mero rroJIJI rrpe.nrroqTnTeJII,HO paccMa.TpRBaTb, BBo.nsr rrponecc ycxopeHrui: B 
neHTpaJII,HYIO Tpa8KTO~~· Ha3HBa8MylO B 9TOM c~ae ycxopeHHott 
paBHOB8CHOi Op6RTO:li G • 

HcllOJII,30BaHll8 a6eppannomrax R03@ili!lll8HTOB, orrpe.neJIR:eMHX B6JIK3H 
neHTpanHott TpaeKTOpllll qncJieHHO, Il03BOJIII8T 3aM8HllT1, IDITerpnpoBaHne 
llOJIHHX ypaBH8Hlltt ,I03IDlteHKff rrpn 8.H8Jill38 H8JIKH8fiHWC a@ieKTOB Ha npeo6pa-
30B8.Hl!:8 ~ qepes KoHeqaae RHTep~ no asHMyTy. 

JJ;m pacqeTa OilTRManHoro qia.SOBoro ,I03IDK8HM qacTIDl (Ma.KCRMYM ycKo­
peHHoro TOKa, y;I{06CTBO peMnsannn YCKOp.filOllleil ll MaI'HllTHOil CRCT8M, OT­
CYTCTBRe llOTep1, B rrponecce ycxopeHM) Ha OCHOB8 aHaJIRTnqecKF.X qiopMyJI 
COCTaBJill8TCH rrporpaMMa. ~ 3BM (aHaJIJ/ITlltr8CKaH Mo,neJII,), C llOMOIIt:blD KO­
TOpott no.nyqruoT Heo6xo)im.me q)yHKnnn B Enn;e Ta6~ n rpaqiRKoB ~ sa­
.nrumoro Ha6opa rrapaMeTpoB/27~ O.naa.xo ~ 6HcTpHX no cpaBHeruno c rre­
pno.noM cnHXpoTpomrax KOJie6aHru! nponeccoB rrpoBo.nnTcsr rro~oe qncJieHHoe 
MO,neJIKpOBaHlle roasoBoro ,nBID!teHKff ~ OT lllillt8Knllll .no BWlO,tta RS KaMe-
PlI ycKOpllT8Jill/!3,I4,221. , 

Co6cTB8HH08 IlMe ~ ~llTWla8TCSI npn llOMOIItll pa3JIPl'IHWC Mo.neJibHl:lX 
npe.ncTaBJI8Hnil. O~a ll3 Ta.KHX Mo,neJiett OCHOBaHa Ha TOM~ qTo CllCTeMy 
B3aHMo,nettcTBYJOIIU!X qacTIDl MOlltHO npn6JIUeHHO OilllCHBaTl, .mmn, ae6oJibmRM 
qzciroM'(na CpaBH8Hm0 C qzcJIOM ~aCTIDl) ycpe.nHeHHHX nap81/18TpoB (MeTo.n 
Kpymna: qacTllU). 

B TpeTLe:lt rJiaBe paccMaTpRBaeTCSI IlOCTpOeHRe trllCJI8HHWC MO,neJiett ~ 
pacqeTa CYJll8CTB8HHO Tp8XM8pHHX KOHq)Rrypanru! MaI'HllTHHX CRCT8M npn rro­
MOIItll ll3B8CTHOtt CRCT8MH rrporpaMM POISSON ~ pacqeTa .nByM8pHHX no­
Jiett. Ilpn 3TOM llpeMaraIOTCSI orrpe,neJiemme Bli'IRCJIRT8JII,HH8 rrpneMH Ji rro­
CTpoeHHJI, C IlOMO!lll,JJ KOTOpliX y;nMOCL no~RTL rrpn MIDIRMB.JII,HWC saTpa­
Tax Bp8M8Hll 3BM y;nOBJI8TBOpllT8JII,Hj'lO ~ IlpaKTlltr8CrutX npRMeHeHntt Toq­
HOCTL pacqeTa UllKJIOTpomrax MaI'HllTHWC CllCT8M co CMOllllWM IlOJIB)COM (nRK­
JIOTpOH Y-I20wi) n cexTopHHMn MarHRTaMR (MU, cynepnmtJioTpoa), a Ta.Kllt8 
TOpoM,Il;anHoro C8M8'lllllKa MJDOHHoro Cll8KTpOM8Tpa • 

.I(Jm: Y-I2W onpe.neJIHJIRc»· noJIH TOKOBHX KOHUeHTp'aqecux o6MoToK B 
YCJIOBWIX CJIOJmO:lt KOH\Ilnrypannn MaI'HllTHOfi CllCT8MlI, BKJIIOtraIOIItett B ce6sr 
c:rmpanHHe lllllMMH ~ qx>pMRpOBaHRH Bapnannn IlOJIH7I6/ • .I(Jm: pactreTa BLI­
.neMJJacL o6Jia.CTL MarHRTa B6JIK3R Me.nna.HHott MOCKOCTR. 0TCYTCTBRe xeJie­
sa M8:m;Ity CllRpa.JILHLIMR llillMMaMR B aitCRaJII,HO-CRMMeTpRtrHOtt pactreTHOtt MO,ne­
Jill ~RTHBaJIOCL Koa@imlneHTOM 38.IlOJIHeHRH. 

8 

, 

i~ 

I 
►I 
1 

~J!SI IlOCTpOeHKff no~ott KapTH IlOJIH MOH03HepreTHt{8Cit~ro UHRJIOTpOHa 
(MU) npoBo,nHJiacL cepM ,nByMepHHX pac-qeToB B ceqemmx 1i1arm1Ta, aso6pa­
JKeHHWC Ha pnc. I. CpaBH8HH8 pesyJIJ,TB.TOB pac'!eTa C li3MepeHIDIMH IlOJifI 
noRasUBaeT (pllC. 2). 'ITO COBn~aHlie asHMYTa.TILIIHX pacnpe,neJie1m1 naxo­
.nnTCfl B npe,neJiaX I%7I7/_ 

Ha OCHOBaHlill nocTpoe1111oli paC'l8TH0:1 M0,1-8JIH onpe.neJUIJIHCl, npe,nBapn­
T8JILHH8 napaMe'rni cml:paJII,HO-C8KTOpHOfi CTPYitTypli MarHHTHOfi CUCT8MlI cy-
nepnRKJioTpOHa/I • • 

""I 
,.J 

~---~---d:&-----·• 
•1 ,.,,f,,'S ~;'1, 

I ,.~~ -- ., : 

J 

Pac. I. 
reoMeTpM MarHRTa 1,m • 

•·~, I . . ;fl , .. 
,.: .......... 1 

•-: I ,_ 

I 
• l I 

:lo j/) -- XI i1r"l.1· 

- 3/ICllePUMem. 
PQC'tel1t 

Pac. 2. Pacnpe~eJieHne MarHHTHoro 
noJIJI B sasope MarHRTa ~Ill. 

8 ~8TB8pToll rJiaBe li3Jiar8.8TCH BWIRCJIKT8JI1,Hliil anropllTM ,nJUI pactieTB. 
TpeXMepHWC 3JI8KTPOCTaTH'I8CRRX IlOJieff. JTa pa3pa60TRa 6UJia rrpennpllHHTa 
B IlJiaH8 RCC~El,ll;OBaHilfl B03MOlltHOCT8ff Mo,neJIRpOBaHRit' TpeXMepHUX MarHRTO­
CTB.Til'I8CKUX noJie!t npa IlOMOIItK ROH8"IHO-_pa3HOCTHOlt MeTo.nmrn. 

.I(Jm: reoMeTpntreCRli CJIOlltHIIX rrpocTpaHCTBeHHHX ROllcpfil'ypanR!i 3JI8KTPO­
,noB Han6oJiee aifqieKT1IBHllM ll rn6KRM MeTO,noM :,c,eTa 3JI8KTpocTaTH~ecKRX 
noJielt Oita3aJICSI M8TO.n aJILTepHRpOBaHWI lllBapna B. 

CpaBHeHae fieayJII,TaToB pactreTa pa.3JIH'IHIIX cacTeM (neHTP nRKJioTpoHa 
Il qii30TpOH8., p830HaHCHaH JIRHllfl) M8TO,nOM lllBapua C pe3yJI1,TaTa.MU l'I3Mepe­
HIDI n, B npe,neJI1,HOM .I03YM8PHOM c~ae, C MeTO~OM rpaHR'IBIDC RHTerpan­
HHX ypaB118HRll (pRc. 3) yita3UBa8T 'a B03MOlltIIOCT1, .nocTRJKeHM TO~HOCTK 
pactieTa 0,5% no noT~imRa.JIY/9,ro. 

,--. ......, -r i 
\I 1 . ,. 

{.:.--::MIi" t;i~l!&t{kt 
{J:HM11V 6} 

P:ac. 3. 
.CPaBH9Hlie .l)aCtI0TOB no M0TO;Jzy KO­
: HetIHIIX pasHocTeii (l,IKP), lf. ·no MeTo­
, ;Jzy rpaHiitIHIIX , llHTBrpaJII,HlIX ypaB110-
IIllli (lilHY) .IV[H U8HTpa (!JasoTpOHa. 

9 



BHcoKaJI aq,:lieKTRBHOCTl, MeTO,Ita rpamrqHBX HHTerpam,mvc ypa.BHeHd B 
,ItBj'MepHOM c.,rytme MOEeT CJIYlKHTl> OCHOBaHKeM ;rr.JUI pemeWIJI o6~7HOtl: aa,u;a­
"IR Haxox,n;emm KOmpRrypawm aJieKTpO,ttOB no 38,ll;aHHOMY IIOJJXY .10 • 

IloJiyllemme peayJil>TaTH IIOKaaa..,m:. 1ITO llpH nepexo,tte Ha MarHHTOCTaTH­
-qecKHe aa,u;a-q.a B03mnta.lOT aHa"iHTeJil>HHe Tpy,ttHOCTH np.a IIpaitTH'leCKOi\ pea­
JIH3a,nllH paCCMOTpeHHoro MeTo,tta. 0,ItHa.KO )t1uI pactJeTa aJieKTpOCTaTK"ieCKHX 
IIOJietl: aJirOPHTM OKa3aJICH ,ItOCTaTO"iHO aqq>eKTRBHHM, "iTO ll03BOJIMO llpoBec­
TR MaTeMaTH'!eCKOe MO,IteJIRpoBaHHe CJIO_lKHOtl: TpeXMepHoli KOHq>~RH qiop­
MRpyta!UDC H YCKOp.Rl'.llllHX ny"iOK 9JieKTp0,ItOB B neHTpe qaaoTpOHa OIDlli IIpH 
llOMOUU! C03,ItaHl!Oa CHCT8MH nporpaMM EI.SYS /8 • 9/, 

B IIHTOtt rJiaBe ,ItaHO li3JI0%8HH8 HOBoro BlflDICJIHTeJil>Horo aJirOpHTY.a ;rr.JUI 

pac"ieTa TpeXMepHBX MaI'HHTOCTaTR"i8CKlll IIOJiei-l: Ha OCHOBe BeKTOP,H/0 HH­
TerpaJil>Horo ypa.BHeWIJI OTHOCHTeJil>Ho HH.IQIKilIDt MarHHTHoro nod4 • 

OCHOBY aJirOpRTMa COCTaBJIRJOT: a) aHaJIHTH"i8CKOe npe,ttCTaBJier.e IIOJIH 
paBHOMepHo H&iarmt'!eHHoro MHororpaHHmta llpOK3BOJil>HOi-l: q:opt,n/3 ; 6) II0-
CTpOeHHe Heo6XO'AlitMl,IX ;rr.JUI MarHHTHBX CHCT8M pacCMaTpRBaeMHX ycKopHTeJietl: 
THIIOB C.HMM8TpM, BKJIIO"iasI BP8IllaT8Jil>HYJ); B) pemeH:ae H8JIRHettno11: aJire6pa­
H"i8CKOi-l: CHCTeMH MeTO'AOM "norpyllteHllll" B CO"ieTaHU C MeTO'AOM MJ1lllllMaJ.l!r­
mvc H8B.fI30K. 

Ilpe'AJIOllteHHHtt ~OpltlTM 6wr peaJIHaoBaH B cnenHaJIHaHpOBaHHOtl: CltlCTeMe 
nporpaMM MAGSYS 6 • C IIOMO~l,J) KOTOpott IIpOBO'AMOCl, "IRCJieHHoe MO'A8JI!tl­
po:saHHe KaK "TelIJIHX" (MrrH - p.ac. 4), Tait H CBepXIIpOBO,ItlmU'IX UHKJIO­
TJ)OHHBX MaI'HHTHHX CRCTeM C pajumJI1,Ho-ceKTOpHO! (MI( - pHc. I, .nu-I -
p.11c. 5), . CII!tlpaJil>HO-CeKTOpHoff <im-II) K 6poHeBotl: (MRJiaHCKd: UHKJIOTpOH, 
pacc)!10Tpe1rnliji ;rr.JUI npoBeprut MAGSYS cpaimeHHeM c RaMepeHll.fIMH) CTPYKTY­
pon/2, I9, 2I/. 

F IIICGAUSS ,~ .. 

,~m 

n• 

Z•O 

',!----,!.,,---=,.,---,.---.--=~ 

P.ac. 4. 
Pa,u;HaJil,HO-C0KTOpmti UHKJIOT!)OH MI'l'H. 
- nauepeHHSI, - - - pactJeT. 
£3., - cpe.mtee noJie, B~. - Tpe6yeMoe 

cpe.mtee noJie, 8" - aMIIJIHTY,Ita oc­
HOBHO!i rapMOHHKH, F - qllmTTep. 

10 

, 

' 

Pzc. 5. 
PaC"i8THM MO,IteJil> ~HB.Jil,HO­
ceKTOpHoro CBepxnpoBo,ltRJllero 
~OTpoHa .Il.ll-I. 

' 

31 
J, 

:i 
'1 

MeTO'A KOHetJHWC 9JieMeHTOB 6wr np.l!'.MeHeH_'AJIJi pacqeTa IIPOCTpaHCTBeH­
HOro pacnpe'AeJieHllll noM B npe'AeJJaX TOpol'J,ItaJil,Horo cep,tte~ MIOOHHoro 
cnexTpoMeTpa coBMeCTHoro OIDlli-UEPH axcnepRMeHTa HA-4 • PeaynTa­
TH CpaBHHBaJI!tlCl, C MaI'HHTHHMH K3MepeHHJmR (p.ac. 6) K axcnepRMeHTaMH 
Ha KaJIR6pOBaHHOM MlOOHHOM nyqKe ycxopHTeJIJi SPS UEPHa. HHTepec K 
pactJeTy TpeXMepma: IIOJietl: MeTO,ItOM KOHe'iHHX 9JieMeHTOB 'AHKTOBaJIC.fI Taroite 
.aayqeHKeM B03MOlKHOCTett npHMeHeHM MeTO'Aa ;rr.JUI MO,IteJIHpoBaHWI MaI'HKTHHX 
CHCTeM ycKopHTeJiett IllilCJIOTpOHHOro THIIa. 

. (T) 

\90 

, ... 

•~90 • -50 0 ,o PHIi>) 90 

Pnc. 6. 

A3KMy-TaJil>HasI KOMIIOHeHTa IIOJIH 
BHYTPK MaI'HHTOIIpOBO,Ita MlOOHHoro 
cneKTpOMeTpa, ycpe,ttH8HHasI IIO pa­
,Itltlam.HOMY paaMepy ,It.l!CKa. 
- pacqeT, ©@©- KaMepeHM. 

B rJia:sax YI-Yill TpeTiero paa'AeJia pacCMOTpeHH BOllpoCH '!HCJI8HHOro 
MO,IteJIHpoBaHRII ,ttHHaMHKZ nyqICa q>aaOTpOHa Ollim. 

.AHa.lma npone.cca HHllteKIIHH nyqKa ;rr.JUI rJia,ItKoro npoeKTHoro Ma.I'HHTHO­
ro IIOJIH IIOKaaaJI 112,13,I4 ,28/, '{TO npn MaJIHX HCICruKeHRIIX aepKaJil>HOtl: 
CJ/!MMeTpll MarHHTHoro IIOJIJi ( 8,. ~ O,I M'l'JI) H npoeKTHOli aMIJJIHTY,Ite yc­
KOp.flllllero HanpmteWIJI V111 j) = 50 KB cymecTByeT Heo6xo,It.!!'.MM npo,ttOJil>HM 
H IIOllepe"iHasI YCTOit"IHBOCTl> "iaCTHU ;rr.JUI llOJiyq0HWI llp00KTHOfl: HHT8HCRBHO­
CTH ey,ma. 25-50 MKA (pRC. ?) • 

J(MKAl 

80 
70 
60 

-10 0 

'-..__ 6e3 llJ)OCTp. 
~-aap11J1a ........_ c npocrp. 

33pll.QOM 

20 30 40 t -(MKc) 

Pnc. 7. 

3aBRCHMOCTl> HHTeHCHBHOCTK 
1Iyima OT Bpelll8HH. 

I 

IlepeCMOTp TeopeTH"i8CKO! KOHU01IURH B o6JiaCTH nepBoro qaaoBoro KO­
Jie6amt11 H OTXO'A OT KJJaCCH"i0CKOft cxeMH aBT0qa3HpoBKH npHijeJI K HOBOJ4Y 
aaxoey H3M8HeHH.fI cpe~Hero MarHHTHoro noM B.ltOJil> pa.D;nyca122, 24 , 25I, 
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Il03BO.runomeMy peaJIR30BaTb !pa30TpOHHlltt pe.lilliM ycKopeHWI C MeHbmen, 'l8M 
rrpoeKTHM, aMn.JrnTy.no:it ycKopmomero HarrproKeHI'l.fI (25-35 KB) rrpR cyu1ecT­
BeHHOM YB8JIR'l8HRR .nonycKa Ha HapymeHl'l.fI aepKaJibHOCTil MaI'HRTHOro ITOJUI 
(e;,.;:::, 0,3+0,5 MTJI) (pRc. 8). PeayJibTaTH pac'!eTOB IlOJiy'!IlJIR ITO.UTBep~­
.neHRe rrpR qJI13U'leCROM uycRe :{CROp1iT8JI.fI (puc. 9 / 23/. 

K 

,''\ 
I ' 

I ' 
I ' 

,' \."--0) 
I ' ' ', ' ' 1~ / \ 

/ .(f) ' --10 20 ',,_.:_:.,.:-;-,30 R-fo,) 

-, 

PRC. 8. 
IIapaMeTp qnaoBoro ,IUlIDKeHIDJ ,UJIH. 

rrpoeKTHOro ITOJIH. (I) H HOBoro 
6a:MIIOBOro IlOJIJl (2). 

50 

40 

30 

20 

,o 

K~i,e.l 

~

3 

' , 
/ '-~ -, 

o 100 200 300 400 soo 1. (r., 

PRC. 9. 
3aBHCHMOCTb .11HT8HCUBHOCTR ny'IKa 

nocJie I-ro ipaaoBoro KOJie6attrui: B 
YCJIOBHWC e,URHIDJ;ax ( L.J, e . ) • 
I -V.,.,=20 KB, 2 -V,:,.., =30 KB, 
3 - V =50 KB, ;< ,c ,c - I13MepemtH 

M~ . 

Ha rry,me. 

PaC"'IElT pacnpe,neJieHRH. 'l8CTIDJ; no pa.nRaJibHliM ru.lIIJIRTy;naM CBo6o.nHWC 
KOJie6aH.rut Il0Ka3M, 'ITO CTerreHb ueHTpHpoBaHRH. op6I1T ~OCT8TO'!Ha 'JUI 
ITOJIY'!eHI'l.fI Bucoxoa<Ix!eKTRBHoro BHBOM rry,ma na KaMepu ycKopRTeJIH. r3/. 

B ce.1u,Mott rJiaBe pacCMa.TpRBaeTC.fI YCKO_peHite Ii TpaHcrropTiipOBKa nyt{­

Ka .no KOHe'!HOro pa.nHyca. B npouecce ycKopeHAA •racTmi;, KpoMe, ecTecT­
Bentto, YB8JIR'l8HIDI RX :rneprRR, CTaBRTC.fI aa,naqa coxpamiTb HHT8HCRB­
HOCTb R Ka'l8CTBO rry,ma, 3aXBa'!eHHoro B npouecce HHJK8K!ll1H npH npoBO.U­
Ke ero .no MOMeHTa BIIBo.na R3_ KaMepH ycKopRTeJI.fI. Ha OCHOBaHHH_ 'lRCJieH­
Horo MO,UeJIRpOBaHWI pa3JIR'IHWC pel!:HMOB ycKopeHl'l.fI 6HJIO Hali.neH~, - 'ITO rra..: 
paMeTpll MaI'HRTHoro IlOJUI I1 BllCOKO'laCTOTHOfi CRCT8MH !pa30TpOHa o6ecne­
'lRBalOT, B OCHOBHO,, TpaucnopTRPOBKy Ii ycKopeHRe nytJKa o,: IlHJreKUHH .no 
aoHH B1IB0.na/II,I4 • · 

,If,Jm corJiacoBaHRH. qnaoBoro o6'heMa rry,ma c aKcenTaHCOM ycxopHTeJUI 
no CRHXpOTpOHHliM KOJie6aH.l'l.fIM BHilOJIH8Hll paC'l8TH Heo6xo.nRMott Koppemxrui: 
ipasoBoro ,IUlIDJteHWI KaK 3a C'leT MO,Uy.lIRilRR BMIIJIRT1,nll I1 '!aCTOTH ycKopmo­
mero Jianp.1D!t8HI1.fI BO BpeMeHH, TaK I1 MO.URq)IIBallRett cpe.nHero Mal'HRTHoro 
noi!If/27/. . . • -

3KcrrepRMeHTH Ha ycKOpRTeJie no .UMI'HOCTRKe nytJKa BO BCeM .UI1arra3~ 
He pa.neycoB no rBMMa-R HeilTpOHHOMY R3JIY'!8HHJJ, o6pasyD!leMYC.fI npH B3a­
RMo.nettCTBRR ny'!Ka C MI11ll8HbID npo6Hmta., IlOKa3aJIR, 'ITO IlOTepR ny'lKa B 
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R~2.00"" 

R•100c,, 

R.•.iOu. 

!JCK.opil.!Oti/ll 
Ha.npRXeN.ue 

rrponecce Y.CRO,P8HW! npaKTR'l8Cltl1 OTCYTCTByJ)T 
(pKc. ro>7231• -

~R3lf<lecxd rrycx ipa.30TpoHa npo.neMOHCTpR­
poBM IIpaBBJil,HOCTb KOHnerrnRff, 3aJIO:atemmx 
IlpH ero KOHCTpyHpoBaHHH. 

Blmo.n rry,ma H3 Ita.MepH ycKOpllTeJIJI pa36R­
paeTC.fI B BOCI,MOJ! rJia.Be pa60TH. 1!HCJieHHoe 
Mo,neJil'lpoBaHite rrponecca pacKa'lKil pa.nRaJil,HHX 
ROJie6aHRH c yqeTOM ipasoBoro ,UBH:ateHR.fI R .nJIJI 
sKcnepHMeHTaJil,HOro pacrrpe.neJieHR.fI Mal'HHTHO­
ro IlOJI.fI B 30He KOH8'IHHX pa.nRyCOB IlORa3HBa­
eT, 'ITO Ha OCHOBe pereHepaTRBHOro MeTo.na 
o6ecrre'IRBaeTc.fI Heo6xo,JUtMHll: sa6poc rry,ma ua 
mco.n oTRJiorummero RaHaJia (pRc. U) iJ/I co-

. .xpa.HeHRH axcruw;Horo pasMepa rry,ma/2 ~ 
PRC. IO. Pesym,TaTH 3KCrrepHMeHT8.Jll,HOrORCCJie.n;o-

0cnRJIJIOrpaMMH HMrryJII,Ca BaHruI cJ/IcTeMH sa6poca cor.iracyDTCH c pac'leT-
n- K r '." JIISJiyqeHRJ! • ltHMH Ilpe.UCTaBJI8Hl'!JlMR -R yxa.BHBa!lT Ha BOBMOllt-

HOCTb Il0,JIY'l8HR.fI K084XP.l!IJ;J/I8HTa BllBO,Ua 'W.CTHn 
R3 Ra.MepH ycKopitTeJIJI CBHIIle 50%/261. BHcoRa.fI 3qxlieRT.l!BHOCTb Bp8M8HHOI 
paCT.fIJKKR IIj"IRa (TeopeTH'iSCKH IOD%) MOJKeT <5HTb o6ecrre'ieHa sa C'l8T co­
r.rracoBaHR.fI napaMeTpOB C -SJieitTpo.n;a RB.RC OCHOBHOtt !r°p.lDJlllel CJIICTe­

MOI, TaK H c CRCTeMott pereHepaTRBHOtt pacxa1JKJ/I/I5,2 • 

· P.Hc. II. 
Pacrrpe,neJieHRe 'iaCTEn no 

sa6pocy. · 

PHC. 12. 
ABTorpaipH rrytIKa rrpR R3M8H8HRR pa.nR­
anLHoro IlOJIOJKeHR.fI B036y,n;RT8JIJI (/~(' ) 
It pereuepaTo~ ( ~ P. ) • 
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3aBHCl1MOCTI, MaKCHMalll>HOro Ha6opa ,meprl'IH B C-aneK'l'P0.1\6 ll. vV,,,<. OT 
BenHqHHu rI;asoBoro 06'.beMa nyqKa A 11 AJIH pasi111qm,1x pelKHMOB ycKopemrn H 

p8CTfl;KKl'J np11Be.l(eHa Ha pl'IC, 13 • 

.w,. 
(K,!) 

30 

20 

10 

ic=-34.!£.U! 

A
•~-o 

-----------------------"',,, 

, 
, 

(X) 200 - 3CXl 400 500 A" 
IM38-Hcl 

PHC, 13. 
PelKHM paCTfl;KKl'I, l - nepe3aXBaT 113 

npe,!\B8PHTeJII>HO OCTaHOBJI6HHOro nyqKa 

(IlilOil), 2 - nepe3axBaT us cenapaTpH­

cu ,!\yaHTHOli nporpaMMhl (!IC;z{Il). 
3 - rrc;zrrr ,!\JIH OilTHMaJII,HOli 38Bl1Cl'IMOC­

Tl'I qaCTOTll JCKOPHID:Jtero H8IlPHlK6Hl1H 

OT BpeMeHH. 

YBeJil'JqeH11e aqx1JeKTl'IBHOCTl1 sa6poca Ha BXO.l( B K8HaJI ,!\O 90% l1 ynyqme­

Hl18 KaqecTB8 BhJBC.l(6HIIOro n_yqKa MOlK8T 6b1TI, .l\OCTHrHyTO 38 cqer 3JI6KTpo­

.l(llHaMl1qecKoro M8TO,!\a sa6poca qaCTHQ C npl1M6H6Hl16M 3Jie~TpOCT8Tl'JqecKoro 

ieqJJieKTopa. 

OCHOB!ll:.iE PE3YJ11TATbl .l-(l'ICCEPTAl.ll10HHOi! PAEOTbl 

Ha OCl!OBe C03,!\8!1110ro HOBOrO HayqHoro H8Ilp8BJI6H.l1H - q11cneH11oro M0-

,!\6Jil'lpOB8HHH ,!\l1H8Ml1qecKl1X npo4eCCOB B JCKOpl'IT8Jil>HllX YCT8HOBK8X co CT8-
QHOH8PH!ilM MarHHTHNM IlOJitlM - peUISHll CJI8,!\YID:lll18 HayqHue H npl1KJia,!\HN8 aa­
,!\aq11, 

I, IlpoBeietto BHeipeHtte B OViHl'I nporpaMMHoro o6ecneqeHl1H ,!\JIH peme­
Hl1H ,!\BJMepl!blX uarHl1TOCT8Tl1qecKl1X noneil Ha 6ase nporpaMMHNX Cl'JCTSM 

TRIMA (pa::ipaoorana B 0Hfi11 ,!\llfl 9tll,I ESCM-6)' POISSON ( 8,!\8IlTHPOB8H8 'AJIH 
8Bf.1 CDC-6500 ) l1 -P0ISCR ( a,!\8IlTttpOB8H8 ,!\llfl 9B!J EC-1055), 

2, tiblilOJIHeH pacqeT !J8l'Hl1THhlX IlOJiett CIICTeMLI KOppe!(TllpYID:lll1X TOKOBUX 
OOMOTOK Ql1KJIOTpOH8 .Y-120:.i C TOQHOCTI>ID 10-2 no OTHOillemrn K BKJl8,!\Y ·nom1 
OOMOTOK 11 10-4 no OTHOi:l61ll1iO I{ OCHOBl!OMY nomo. 

3, IlpOBMeH~ c ToqnocTI>10 s· rn-3 pacqeTu ABYMepnoro. pacnpe.a.enemrn 
Mar1mr11oro nontt .B npeienax cepieqHHKa cneKTPDMeTpa NA-4 ua aTanax npo­

e KTl1POBaHHfl M8rHl1T8 H nepBOHaqanl>HOli o6pa60TK11 1:·11311qecK9li l1Hcl}OpM8Ql!l1. 
4. IIOCTpoeHa q11cnen11att M0,/18JII, pacqeTa TP8XM8pHNX KOHii)HrypaQHli 

p8,llll8Jiol!O-CeKTOpHUX 11 c1111paJ10HO-C8KTOPHNX uarHHTOB HB OCHOB8Hlll'I .l\BY­
MepHott KOneqHo-paaHOCTHOil Me'.i'0,/1111UI, qro Il03BOJil1JIO onpe,llelll'ITI, npe.i\B8p11-
T8JII,HU8 napaMeTpLI 1.1ar1111T11oll Cl1CTeMbl cynepu111rnoTpOHa. 

s. Paapa6oTaH BLJql'JCJIHTeJlbH!lll anropl'ITM 11 C03,!\8H8 CHCTeMa nporpaMM 

EISYS ,!\Jlfl pacqera TpexMepHLIX aneKTpOCT8Tl'JqeCKIIX nonen 8JII>TepHHPYID:lll1M 

M8TO,!\OM iilBapua II ,l\BJMepHUX 8JI8KTpOCT8THqecKIIX nonen MeTO,!\OM rpaH11qHi;x 

llHTer,liaJioHUX ypaBll8Hllfi. CucTeMa nporpaMM 6UJI8 HCllOl1o30B8H8 ,!\JIH q11cne11-

Horo MO,!\eJlllpOB8HUH J\QH(pllrypaQl!H Sl18KTPO.l{OB B QSHTpe QIIKJI0TpOH8 Y-I2CT,I 
H cp830TpOH8 OUHM H ,!\JIH BOCCT8HOBJl8HHH MarHllTHoro IlOJIH B pa6oqeM 06'.be-
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Me 100 CM BO,!\OpO,!\HOtl nyaupoKOBOil KaMephl Jlh3 no ,!\8HHNM ll3MepeHl1H Ha 

rpan11qHott IlOBSpXHOCTli. 
6. C03,!\8HO nporpaMMHOe oelecneqeHlle ,!\JIH pacqeTa npOCTJJ811CTB8HHhJX 

1.1arHHTOCT8Tl'JqecKHX nonett MSTOAOM 00'.beMHUX 11HTerp8i!oHHX ypaBH6Hl'ILi 
( CliCTeMa nporpaMM MAGSYS , paapa60T8HH8H B omm, 11 CKCTeMa nporpaML! 

GFUN3D , 8,!\8IlTHPOB8HH8H H8 CDC-6500 ) 11 M8TO,!\OM KOIJeqHJ:,X aJieMeHTOB 
B ,!\UqiqiepeHI.\.l18JII,HOi1 llOCT8HOBKe (nporpaMMa MAGNA , paspa60T8HH8H B 
OIUJ.1'!)/6 ,29{ · • 

7. BunOJIHSH!l pacqeT!l pacnpe,lleJieHHH M8rHHTHoro IlOJIH ,!\JIH Pfl.l\8 Tpex­

M8PHllX KOHcpHrypau11il WutJIOTpOHHIDC MarHl1THUX CIICTeM ( 11 TeilJiblil11 
·. M81;'Hl'IT 

MO:JtHOro HSttTpOHHOro renepaTopa, MllJiaHCKllli QIIKJIOTPOH co CBepxnpOBO,llH­

ll!IIMH o6MOTK8MH, Cill'lp8JioHO-CeKTOpH8H CTpyKTypa ,!\6llTPOIIHOro KOMUJieKca). 
8. IlpOBe,!\elIO pacqeTHOe q)OpM11pOB811118 IlOJIH CBepxnpoBO,!\H:ll8tt pa,lll18JII,­

HO-C8KTOpHOti i.rnrH.l1THOtl Cl1CT8Mhl ,!\6~TPOHHOro UHKJIOTPOH8 H8 90 !.laB. l'ac­

qeTH!le A8HH!l8 llOJIOlK8H!l B ~CHO.BY C03,!\8HllH TeXHl'JqecKoro llpOeKT8 ycTa­

HOBKH. 
9. IloJiyqeHHOe MeTO,!\OM KoneqHLJX aJieMSHTOB npocTp81!CTB8!1HOe pacnpe­

,!\6JI8Hl'l8 MarimTHOro llOJIH cneKTPOMeTpa UA-4 HCilOJio3yeTCH ll. ll8CTOH:Jtee 

.Bp8MH K8K onopHOe ,!\JIH nporpaMM 06pa60T1rn ,l\8HHblX B SKCnepHM8HT8. 
IO. Paspa6oTaH KOMUJieKC BhJql1CJil!TeJ1bHLIX nporpaMM FATRON ,!\JIH 8H8JIH-

38 ,!\llH8MHKH .l(Bl'llK6Hl1fl nyqKa 38pHlK8HHLIX qaCTIIU B yCKOpl!TeJIHX C npocrpan-
CTBSHHOtl B8pl'l8UH8tt M8rHHTHOro IlOJIH /II~ . . 

II. IlpOB8,!\8HO ql'JCJieHHOe M0,!\8JillpOB8Hl'l8 npouecca l'IHlKeKQ1111 l'I nepeX0,!\8 

.B pelKHM ycKopeHHH IlY'lK8 4}830TPOH8 OUHvi C yqeTOM nonepeqHoro l'I npO,!\OJII,­
HOro ,!\BHlKSHl'IH l'I B peanbHUX npOCTp8l!CTB8HllllX aJieKTpHqeCKHX H MBrHl1TH!lX 
IlOJIHX, BKJIIDqafl COOCTBeHHOe none qaCTIU). Peaynl>T8TU pacqeTOB 6UJil'I l'JC­
IlOJII,30B8Hll npl'I C03,!\8Hlll'I HOBOtl TeopeTaqecKoi'i KOHQ6IlUHH qiaaoTpOHHOro aa­
XB8T8 nyqKa, attanHaa MarHHTHoro H ycKopttID~ero nonen H B npouecce aKc­

nepHMeHTOB C ny'lKOM, 
12. BllllOlIHeH!l pacqeT!l p83JIHqnux pelKHMOB ycKopeHHH ny'lKB cp830TpOH8, 

PaCCMOTpeH!l B03MOlKHOCTl'I KOppeKQl'll'I cp880BOrO ,!\BHlKSHHH 38 cqeT l'l3M6H6Hl'IH 

napaMeTpOB warHliTHOro UOJIH l'I yCKOpHIDll!efi Cl'JCTSMhJ. 
13. IlpOB6,!\6H 8H8JI.l13 Cl'ICTSM!l pereHepaTHBHOfi paCKaqKH p8,!\l'l8JII,HflX KO­

Jie6anan qaCTHU AJIH B!lBO,!\B nyqKa 113 K8Mepu YCKOpHT8JIH B ycnoBHHX peaJio­

HOro pacnpe,!\eJISHl'lfl MarHHTHOro IlOJIH, l'l3MepeHHOro B 80He KOHeqnux pa,!\Hy­
COB, .l1 C yqeTOM qJ830Boro ,!\Bl'lllteHHH q8CTl1Q. PeayJioT8TU pacqeTa HCU01Il>30-

B8JIHCI, npH 3Kcnepm.1e·HT8JII,HOM l'JCCJI8,llOB8HHl'I 
TeJie. Ocy:Jt6CTB'18H'B!lBO,!\ nyqKa H8 KaMepu 

CTI,IO 50-70%, 

CHCTeM!l pacKaqKH H8 YCKOpH-
~a3oTpOHa C sqiqieKTl'IBHO-

. 14. Onpe,!\8JI6HU napaMeTpu Cl'ICT8Mll BpeMSHHOtt paCTHlltKl'I ny~Ka npl'I B!l­

BO,!\e H3 K8Mepu YCT8HOBKH. no peayJII>T8T8M pacqera cnpoeKTHPOB8H8 l'I HC­

llUT8H8 CHCTeMa paCTfllltKl'I Ha6aae C-aJieKTpO.l{B. 
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IS. PaCCMOTpem,1 B03MOJKHOCTl1 31IeRTPO'AHH8MHt{eC1toro BUBO'A8 
1-13 lt8l,,epu ,YCROpHTem1. 

Il,Yt{K8 

IlpOB6'A6HHHe 11CCJie'AOB8HHfl B C0t{CT8HHH C T~aTeJibHOa 3KCnepHM6HT81lb­
HOii npoBepltOii pe3yllbT8TOB nOK83UB8IDT, t{TO t{llCIICHH!lll 3.l(CnepHMCHT flBllfl­
eTCfl 118AelllliUM H a:iJq)elt~l1BliUM, a t{8CTO H e'AHHCTBCHHUM cnoco6oM 8H81IH38 
H onTHMl138U1111 p831IHt{HUX CHCTCM YCROPHTeneli C npocTp8HCTBCHHOa B8pll8-
u11eii M8rHl1THOro IlOJIH. 
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