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HHHUHanbI H q>aMHJIHIO aBTopa, nanee • 

CTHTyTa • H3,[{a TeJIJI,. HH,[{CKC, MCCTO H ron 

i CCblJIKH: 

'JS, l{y611a, 1971. 

9 - 7505 

B.TI. ~TpHeBCKHH, H.Jl.3amraTHH, A.A.KponHH, 

8.C,PoraHoB, C.M.1IecHoaa 

PAC1IET TIAPAMETPOB TIPOTOHHoro 

TPAKTA ~A30TPOHA 

C TIPOCTPAHCTBEHHOH BAPMAI..U1EH 

MArHMTHoro TIOJIH (ycTaHOBKa "~") 



,, Kpomrn A.A,, 9 - 7505 

~o TpaKTa ¢asoTpoaa 
i! Mat'llHTll0t'0 nonSI ( ycTaaoaKa q<t>") 

H onT11'leCKHe napaMeTphl np0T0llll0t'0 
aapaai:mei! Mat'HHTHor:o nonSI, OnpeAe-

1 Ha pasn11qaot'o MaTepaana AnSI t'e11e-

rHTyTa S.i:tepHblX HCCJleAOBaHHJt 

1973. 

,: 

,,,,y,,, .ROepHblX UCCAeooeaHUU ,l(y6Ha 

I 
l 
J 

1.BBE,4EHHE 

:: ,, ,ZJ;mr 6onLWBHCTBa «l>J13B'leCKBX uccne.noeaHBH C qacTBUaMB 

BLICOKBX. :mepruii Heo6xo,nBMLi He.TonLKo HHTeHCBB~Lle ny11xu 
11ac_TBU -.nmr IlOCTaHOBKB npHHUJIDHanLHO HOBLIX 3KcnepBMeH
TOB, · HO u · CYJileCTBeHHoe yny11meHHe ,9001:HomeHBJI 3«l>«l>eKTa 
B «l>oHa:" .3TO npHBO~HT K Tpe60B8,HHIO Kll.K 3«l>«l>eKTBBHOCO:,BJ.i
BO.,ll:a 'l~CTHU: B3 YC:KOpHTen,r, TaK H TpaHcnopTBPOBKB_:ny,Ka 
K 3KcnepBMeHTanLHOH annapaType C MHHBManL}JLIMB IlOTepJI•; 
MB. 3a,na11u npoeo,nKH H «l>opMHpoeaHHJI ny11Ka pewa10TcJ1 ny
TeM BCDOnL30BaHBJI .. 3neMeH'I'.OB HOIJHOH OllT~KB - 06L1'1HO 
KBa,npynonLHLIX H .nunonLHLIX MarHHTOB. 

B1,16op CBCTeMLI . TpaHcnopTHJ)OBKH onpe,nenJieTCJI coeo
KYDHOCTLIO MHOrBX «l>aKTOPOB. 0nTHMB3aUBIO napaMeTpOB 
3TBX CIICTCM: DJ)OBO,I{JIT C IlOM.Oll(LIO 3BM .. Ha nepBOM 3Tane 
pac11ifrLI Bce'r.na · BLIIlOnH.HioTCJI . n ri1111eiiHbM' npli:6mi:>KeHBH, 
H B 6onLWHHCTB°e. cny~aeB 3TO OK8.3LIBaeTCJI· BIIO~e .nocTa-· 
TO'IHLIM·. 0,nHRKO. ,nn,r pac11eTOB axpoMa.TB~recKHX;' ·,n11cnep·~= 
CBOHHLIX_ H ,npyrBX cno:>KHLIX MarHBTHMX. CHCTeM Heo6xo;iHM(f 
Y'IBTLIBaTL. 3«l>«l>eKTLI BTOporo H TpeTLero nop,r,nKa MllnOCTB. 
B _·ilactoJimee ·BpeMJI cymecTeyeT p,r,n pa6oT, I'.iie co6paHLi 
.I{8.HHLie DC> pac:11eTy B DpOCKTHpOBaHHIO HOHOODTB'leCKBX cue·) 
TeM·; f,ianp. ;-~.; I ,2/ /, a TaK:>Ke ODHCLIBalOTCJI nporpaMMLI ii.ria 
pemeHBJI npo6iieM, CBJI3aHHLIX C n'HMH CHCTeMaMH 13•41 • 
B HacToJimeii pa6oTe u3nara10Tc,r pe:iynLTaTLI pac11eiou no 
OilTHMH3aUHH napaMeTpOB npoTOHHOro. TpaKTa 4>a30TPOHa 
C n:pocTpaHCTB0HH6ii ea"iiuanueii MarHHTiforo 110:ii,r /ycTaHOBKa 
"(/)"/. ,ZJ;.ri,r paC'l0TOB BCDOnL30BaJIHC°i; nporpaMMLI nBH0HHOH 
ODTHKH,pa:3pa6oTaHHLie u OHY JIJIITOH.HHl CM .. npuno,rceHHe/. 
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B3aBMHoe" pacnoJIO)KeHue 3JieMeHTOB HOHHOH OilTHKH ua 
ny'IKax 4ia3oTpoHa noKa3aHo B pa6oTe '6 ,. IlpoTOHHhli TpaKT 
npe,nHa3Ha'leH .nm1 «IiopMHPOBaHH.H ny'IKa Ha MHmeH.HX M3, M4, 
MS, M6 / puc. 1/ u TpaHcnopTupoBKH ero K nonymKe·racH· 
Temo. TpaKT COCTOHT H3 meCTH JIHH3 iuna 15 K 50 /Ma.Kcu-

. Mam,HLIR rpa,nueHT - 1300 3•CM-1 ' anepTypa - 15 CM, 

,nJIHHa nomoca - 50 CM /u 0TKJIOH111011iero ceKTopHoro MarHHTa 
CIT-O27 c o,nHopo,nHI,IM MarHHTHLIM noneM /yron OTKJIOHeHHJI 
- 54 ° ' pa,nuyc KPHBH3HLI - 250 CM, ,IJ;JIHHa :ueHTpaJILHOH 
TpaeKTOPBH - 235,5 CM, anepTypa -.15x4O CM

2 
/. JIHH3LI 

coe,nHHeHLI e ,ny6neTLI 1-2, 4-5, 6-7. MumeHL M3umiM4 
npe,nHa3Ha'leHa ,nm1 nony'leHH.H ny'IKOB noJIO)KHTeJILHblX HOT· 
pHo;aTeJILHLIX nHOHOB 6oJILillHX H MaJILIX 3HeprHH BblCOKOH 
HHTeHCHBHOCTH •. Mume11u MS H M6 ucnonL3YIOTC.H ,nn.H o6ny
'leHHJI npoToHaMH aMilYJI C pa3JIH'IHLIMH nemecTBaMH C no
cne.nyromeu pa,nBOXHMH'leCKOH HJIH cneKTPOCKOnH'leCKOH o6-
pa6oTKOii. B Ka'leCTBe MHmeHH M6 MOryT npHMeHJIT~CJI TaIOKe 
ra30BLI~ HJIH )KB,nKoc_THLie MumeHu, pa6oTaIO~~e e pe)KHMe 
6LICTpou XBMHH Hnu no nporpaMMe JICHAITIT 

1 
• • 

2. PACqET 3MHTTAHCA JiyqKA HA BX0,4E 
B JIPOTOHHhlilTPAKT . 

' ,lJ;JI.H 4ia30TPOHa C npocTpaHCTBeHHO_H eapuauuei MarHHT· 

Horo nom1 pa3pa6aTLrnaeTCH pereHepaTHBHLiii BblBO,n npoTo· 
HOB H3 KaMepLI YCKOPHTCJI.H. Ha puc. 2 H3o6pa)KeHl>I 'laCTHULI 
.Ha . 4ia30BOH IlJIOCKOCTH, KOTOpLie 3a6paCL1BaIOTC.H Ha exo.n 
Mar11HTHoro KaHana; r u ar/acp , z u az/acp - pa.IJ;HanL· 
HLie H nepTHKaJILHLie KOOp,IJ;HHaTLI H CKOPOCTH 3THX 'laCTHU 
B D;HJIHH,IJ;pB'leCKOH CHCTeMe KOOp.IJ;HHaT, CB.H3aHHOH C yCKOpH· 
TeneM /puc. 3/. Ha 3TOM pucyHKe noKa3aHo pacnono)KeHBe 
3JieMeHTOB CHCTeMLI BLIBO,na - B036y,nuTem1, pereHepaTopa, 
MarHHTHOr0 KaHa.11a, '1i0Kycupyromero ycTpOHCTBa. Pa36poc 
no 3HeprH.HM B nyqKe BbIBe,neHHLIX npoTOHOB C0CTaBJIJieT 
~ I± 2/ M3B. PacqeT Tpae1<Topuii qacTHU qepe.3 MarHHTHLii 

KaHan u Kpaenoe none yc1<opuTeJIH onpe,nenun onTHMaJILHLie . 
.3Ha'leHHJI rpa,nueHTa noJIH B '1io1<ycupyromeM ycTpOHCTBe H 
}'I<a3aJI Ha Heo6xo,nHMOCTL C03,IJ;aHH.H ,nonoJIHHTeJILHOH pa,nBa • 
JILHOB '1io1<ycupoBI<H B nepBOH)KeJie3HO·TOI<OBOH ceI<UHHKa
HaJia. 
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Ha puc. 4 npHBe,nenLI orH6aJOI:QHe H yrnoable oru6amIUHe 
B CHCTeMe 6e3 rpa,nneHTOB H C rpa,nHeHTaMH Gl =1003/CM 

H G2 =200 3/CM, COOTBeTCTBeHHO B nepaoii ceKD;HH KaHa· 
na H «lioKycupyroI:QeM ycTpOiiCTBe / cp - a3HMYT, OTC'IHTbl -
aaeMLiii OT ocu KaMepLI no qactrnoii cTpenKe, x, z - ropu-
30HTaJILHLie H eepTHKaJILHLie OTKJIOHeHHH 'laCTHUbl OT oceaoii 
TpaeKTOPBH, X ', Z ' • BX npOH3BO,O:HLie no ,IJ;JIHHe TpaeKTOPHH 

S /. H3 pucynKa BH,IJ;HO, 'ITO npu BBe,neHHH TaKHX rpa,nu-
CHTOB pa,nuaJILHLie pa3MCPLI ny'IKa ·Ha BXO,ne B nepByIO 
KBa,npynOJILHYIO JIHH3Y TpaICTa y'MeHLmaIOTCH B 2,3 pa3a, a 

. pacxo,nHMOCTL - B 2,8 pa3a. 3TO B 311a111ueJILHOH Mepe 06-
nerqaeT ,naJILHeiimyro TpaHcnopTHPOBKY ny'IKa. OTMeTHM 
TaKxce, 'ITO B nepTHKaJILHOM Hanpannenuu pa3Mepbl ny'IKa 
yMeHLmaJOTCH B 1,5 pa3a, a pacxo,n:HM0CTL B03pacTaeT B 
1,6 paJa. OnTHMH3a:QH.H npouJno.nunacL no rrporpaMMe FIELU 

Ilpu BLI6paHHLIX rpa,nHCHTaX n KaHaJie u «lioKycupyromeM 
ycTpoiicTBe paCC'IHTLIBaJICH 3MHTTaHC IIY'IKa Ha BXO,ne B nep,
BYIO KBa,npyIIOJILHYIO JIHH3Y TpaKTa. C 3T_Oii :uenLIO Ha 4ia30-
BOH IIJIOCKOCTH 6LIJIH rrpone,neHLI 3JIJIHIIChl MHHHMaJILHOH rrno
I:Qa,nu TaK, 'IT06LI Bee paCC'IHTaHHLie 'laCTHUbl Jie)KaJIH BHYTPH 
I puc. 2/. OpueHTao;u.H 3THX 3nnurrcon rroKaJaHa Ha puc. 5, 
BX IIJIOI:Qa,nu COCTaBJIHIOT: - 7017 MM • Mpao B pa,nuaJILHOM Ha· 
rrpaBJieHHH H - 2017 MM • Mpao B BepTHKaJILHOM. 

3. IIPOBOJ(KA HE3 IIOTEP I, ,40 
JIOBYmKH- I'ACHTEJI.R H <POPMHPOBAHHE 
IIYI/KA B TOI/KAX MS H M6 

3a,naqa TpaHcnopTHP0BKH ny11Ka qepe 3 TpaI<T I< JIOBymKe • 
raCHTeJIIO 6e3 IlOTepL o6ycJIOBJieHa Heo6xo,nHMOCTLIOHCI<mo· 
'IHTL pa,nuan;HOHHOe 3arp.H3HeHue 3JieMeHTOB TpaI<Ta BO Bpe
M.H HacTpoi1<u ycKopuTenn. OrrTHMaJILHaH rrp0Bo,n1<a rry'IKa 
OCYJUCCTBJIJICTC.H TaI<oii paccTaHOBKOii I<Ba,npyrronei u BLI6o
POM 3Ha'ICHHJI rpa,nueHTOB, 'IT06LI oru6aromue ny'II<a B o60HX 

HarrpaBJieHHJIX 6LIJIH MHHHMaJILHLIMH' a ni.I<)Ke 'IT06bl HaJIH'IBe 
pa36poca no HMilYJILCY HC3HaiiilTeJILHO yBeJIH'IHBaJio pa,nuaJIL• 
HYIO IIIHPHHY ny'IKa. 3Ta 3a,naqa peuianacL Ha 3BM C nOMOIULIO 

nporpaMMLI SYS 1 nyTeM cpaB~HBaHH11 MHOrHX BapHaHTOB 

TpaHcnopTHpOBKH nyq1<a ,naHHOro 3MHTTaHca. 
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E CilH He CTaBHTb ,II.OilOilHHTeilbHbIX ycnOBHH K cl>opMHPOBa

HHIO IlY'IKa B onpe.u.eneHHbIX TO'IKax TpaKTa /MeCTax pacno

IlO)KeHHJI MHilleHeii/, TO CYIIleCTByeT HeCKOilbKO paBH03Ha'IHblX 

BapHaHTOB, OTBe'laIO~HX HaillHM Tpe6oBaHHJIM. · Ha puc. 6 
IlOKa3aH O,II.HH H3 TaKHX BapHaHTOB, KOTOPl>IH MO)KeT 6b1Tb 

HCilOilb30BaH TaK)Ke H ,II.IlJI d>opMHpoBaHHJI ny'IKa npH HanH'IHH 

Me3oHHoii MHmeHH B TO'IKax M3 H M4. ~nJI M3 B TaKoii cHc

TeMe nonyqaeTcJI HaH6on1>maJ1 yrnoe~JI nponycKHaJI cnoco6-

HOCT1> TpaKTa 3a MHilleHhlO, a B M4 - eepTHKan1>HbIH Kpocco

Bep ny'IKa. MaKCHMYMLI o rH6a10mHx Haxo.u.JITCJI B cl>oKycHpy10-

IUHX KBa.u.pynonJIX H He npeBblillaIOT 6 CM. 

KaK y)Ke OTMe'lanOCb Bblille, MHme1m, o6ny'leHHble B TO'I

Kax MS, M6, 6y.u.yT HCilOilh30BaTbCJI ,IJ.nJI pa,IJ.HOXHMH'leCKHX 

ueneii. Pacnono:>KeHHe TOil1>Ko o.u.Hoii MHmeHH B MS HnH B M6 

npe.u.rronaraeTCJI e OTHOCHTenhHO pe,IJ.KHX cnyqaJIX, Tpe6yro

IUHX IlOBblilleHHOH IlilOTHOCTH n:pOTOHOB ,IJ.nJI o6ny'leHHJI HMero

IUHXCJI MailbIX KOilH'leCTB nccne.u.yeMoro Bei.QeCTBa •. qa~e 

6y.u.eT HCilOilb30BaTbCJI eapnanT C O,II.HOBpeMeHHbIM pacnono

)KeHBeM MHmeHeii B TO'IKax M3, M4, MS, M6 c cyMMapHoii 

TO~HHoii, .u.onycKaeMoii TpancnopTnpoeKoii ny'IKa 6e3 n0Tep1> 

HHTeHCHBHOCTH Ha 3IleMeHTax TpaKTa. Ilo3TOMY napaMeTpbl 

TpaKTa Bhl6HpanHCb TaK, 'IT06hl o6ecne'IHTb Manble pa3Mephl 

ny'IKa B TO'IKax pacnonm«eHHJI MnmeHeii. 

Beeb TpaKT pa36HBancJI Ha qacTH, B Ka)K,IJ.OH H3 HHX 

onTHMH3Bpoe·anncL rpa.u.neHT1>1 nnH3. Ha puc. 7 noKa3aHhl 

orH6aIOIUHe ny'IKa, a TaK)Ke H3o6pa:>KeHbl d>a30Bble 3IlilHilCbl 

B TO'IKax M3, MS H M6 npn OTCYTCTBHH B HHX MHmeHeii. ~nJI 

O.U.HOB.peMeHnoro Hcnon1>3oeannJI MnmeHeii M3, M4, MS ax 

cyMMapHaJI TO~HHa MO)KeT ,II.OCTHraTb ueCKOilbKHX caHTH

MeTpOB, npe 3TOM pa3Mepbl Iiy'IKa B TO'IKax necKOilbKO yBe

IlH'IHBaIOTCJI. rpa,IJ.HeHTbl KBa.u.pynonhHbIX nHH3 TpaKTa, COOT

BeTCTBYIOIUHX puc. 6 u 7, IlOKa3aHhl B ma6A. 1. 

4. (f)()PMHPOBAHHE JIYqKA B TOqKAX 
PACIIOJIO)KEHH.JI ME30HHOH MHfilEHH 
/M3 HJIH M4/ 

Ilocne IlpOXO)K,IJ.eHH.11 'laCTHU qepe3 i.rnmeHb H3MeHJIIOTC.ll 

napaMeTpbl IlY'IKa. 803,IJ.eHCTBHC MHiiieHH npHBO,II.HT 'K c.Jie-
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AYIOJ.UCMy: a/ yBellHqHBaeTCH paCXOAHMOCTb nyqKa H3-3a 

MHOroKpaTHoro pacceHHHH· qaCTHU, 6/ H3MCHHIOTCH KOOPAH

HaTbl qaCTHU, e/ yMeHbmaeTCH 3HeprHH nyqKa, z/ norllo

iuaroTC.11 npoTOHbl B MHillCHH H MO:lKCT 6b1Tb 3HaqHTCllbHOH 

aKTHBaUH.11 OKpy:lKaIOJ.UHX MaTepHa.ITOB, o/ H3MCH.IICTC.II pa3-

6poc 3HeprHH B nyqKe. 

,Il;ll.11 Ka:lKAOH qacTHUbl C KOOPAHHaTaMH x,x, Ha 4Ja30BOH 

IlllOCKOCTH IlOClle npoXO:lKACHHH M~meHH H3-3a MHOrOKpaT

Horo pacce.HHH.11 IlO.IIBHTCH AOilOllHHTCllbHbIH yroll o H AO

IlOllHHTCllbHOe CMCIUCHHe /'J. X , TaK qTO 

Ix'! =Ix'! +lo!, 
1 

I x 
1 

I = I x I + I t..x ! , 

o - CPCAHCKBaApaTHqHblH yroll MHoroKpaTHOro pacce.HHH.11 

/a npeAellax 3Toro yrlla HaXOAHTCH 68o/o qacTHU/, o max = 
=I, 94 o /B npeAellax 3Toro yrlla HaXOAHTCH 95o/o aceii HH

TeHCHBHOCTH/. BellHqHHbl O H t.x IlOllyqaIOTC.II H3 H3 -

BeCTHblX dJopMyll TeopHH MHOrOKpaTHoro pacce.HHH.11 

0 = ----12 
P·/3•C 

v-e-; 
Xo 

tJ. x _ Co 
-v3 · 

2 
rAe XO - paAHaUHOHHa.11 CAHHHUa AllHHbl B z/cM All.II 

AaHHoro BemecTaa, e - TOlll.QHHa MHWeHH B CM, p -
HMilYllhC qacTHUbI B M3B. c -1. 
B ma6A. 2 npHBOA.IITCH paccqHTaHHbIC BCllHqHHbl o H /'J. x 

All.II MHilleHeii H3 rpa4lHTa, MCAH H CBHHUa pa3llHqHoii TOJIIUH

Hbl. 

,Il;ll.11 4JopMHPOBaHH.II nyqKoB BTOpHqHblX qacTHU B TOqKaX 

pacnollO:lKCHH.11 MC30HHOH MHWCHH /M3 HllH M4/ :>KellaTellbHO 

HMCTb Mallhle pa3Mepbl nyqKa. C Apyroii CTOJ)OHbl, All.II no

llyqeHH.II HHTCHCHBHbIX nyqKOB MC3OHOB Heo6XOAHMO ucnom,,-

3OBaTb MaKCHMallbHO AOilYCTHMYIO TOllIUHHY MHillCHH, KOTOpa.11 

onpeACll.llCTC.11 YCllOBHHMH npoBOAKH nyqKa npoTOHOB K llOBym

Ke - racHTenro. 

PaCCMOTpHM BO3MO:lKHOCTH 4JopMHPOBaHHH nyqKa 6e3 no

Tepb B M3 H M4 npH BhIIlOllHeHHH 3THX Tpe6oBaHHii. Hcnollb-

3y.11 KBaAPYilOllbHbIH AY6lleT 1-2, MO:lKHO nollyqHTb MallLie 

pa3Mepbl ero B TOqKe M3, HanpHMep, /2x25 / MM 
2 

All.II 
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paccqHTaHHoro 3MHTTaHca. O,n:HaKo B 3TO~ cnyqae B03HBKa

lOT Tpy,n:HOCTH no .n:am.Heiirneii TpaHcnopTHpOBKe nyqKa K no
ByrnKe-racHTenro; 

Ha puc. 8 noKa3aH" eapnaHT qJOKYCHpOBKH Ha MHWeHL 
M3 npu Fx D,._ -opneHTannn ,n:y6neTa 1-2,aTaK)Kerpa
HBULI aKcenTaHca nocne.n:y101neii qacTH TpaKTa /aKcenTaHc 
paccqBTLIBaJICJI no nporpaMMe ACSCAL /, B 3TOM cnyqae 
B ToqKe M3 HMeeTCJI eepTHKanLHLiii Kpoccoeep nyqKa Manoro 
pa3Mepa. H3 pncyHKa e11.n:Ho, qTo ,n:a:>Ke 6e3 yqeTa BJIHJIHHJI 
MHIIIeHH ~ 2O'fo HHTeH~HBH0CTH TepJleTCJI npH ,n:aJILHeBIIIeii 
TpaHcnopTHP0BKe. PacqeTLI noKa3aJIH, qTo noTepH npoucxo
,D:JIT B eepTHKa~LHO-qJOKYCHpy101neM KBa,n:pynone ,n:y6neTa4-5. 
HcnoJIL30BaHHe MHIIIeHH yeenuqueaeT noTepH HHTeIICHBH0CTH 
npH TpaHcnopTHpOBKe' ,npH1-IeM qacTL nyqKa MO)KeT· TepJITLCJI 
y)Ke B MarHHTe. Pe3YJILTaTLI pacqeTa npu BLinc>nHeHHH BTo
poro Tpe6oeaHHJI npe,n:cTaeneHLI Ha puc. 9, r.n:e noKa3aHLI 
3MHTTaHCLI nyqKa H rpaHHULI aKcenTaHca CHCTeMLI B TOqKe 
M3. 

Pa3Mep nyqKa COCTaBJIHeT 33 H 34 MM B aepTHKaJILHOM 
H pa,n:uaJILHOM HanpaeneHHHX, COOTBeTC.TBeHHO; yrni.r i)x H 

o , a TaI6Ke TOJIIUHHLI MHIIIeHeii, npH KOTOPLIX.He npoucxo-z . 
.U:HT noTepn ny'IKa B TpaKTe, npnee,n:eHLI B 111a6A. 3. Oru6aroIUHe 
ny'IKa npu ucnonL30BaHHH MHIIIeHH H3 rpaqJHTa T0JIIUHHoii 
5 CM B M3 IIO!(a3aHLI Ha puc. JO. 
IloMemaH Me30HH}'IO 'MHIIIeHL B TO'IKY M4, KaK B_H,D:H0 H3 
puc. 6, MO)KffO IlOJI}''IHTL MeHLIIIHe paJMepLI ny'IKa, 'IeM e Ba
pHaHTe MHIIIeHH M3. B TO'IKe M4 HMeeTCJI eepTHKanLHLlii 
Kpoccoeep Manon IIIHPHHLI /4 MM/. B ropH30HTaJILH0M Ha
npaeneHHH pa3Mep nyqKa cocTaBnJ1eT 45 MM / puc. 11/. 
B 111a6A. 4 IlOKa3aHLI MaKCHMaJILHO .n:onyCTHMLie yrnLI pac
ceJIHHJI ox n 8 z • · Haii,n:eHHLie H3 puc. 11, H coo'iee'i'cTeyro
mue HM TOillUHHLI MHIIIeHeii H3 pa3JIH'IHLIX MaTepHaJIOB. 

Ha OCHOBaHHH BLIIIOJIHeHHLIX pac'IeTOB /111a6A .. 3 u 4/ 
M0)KHO c.n:enaTL BLIBO.U:,- 'ITO nocTaHOBKa MHIIIeHH B TO'IKY M4 
6onee npe,n:nO'ITHTenLHa, 'IeM a M3, TaK KaK a nepB0M cny
qae MO)KHO OTB0.U:HTL npoTOHLI 6e3 noTepL Ha noayrnKy-racu
TenL OT 6onee TOJICTLIX MHIIIeneii npH MeHLIIIHX P8,3Mepax 
ny'IKa. 

,ll;JIJI Toro 'IT06LI HCnOJih30BaTL 6onee TOJICTLie MHWeHH 
C nenLIO nony'IeHHJI HHTeHCHBHhIX IIY'IKOB Me30HOB, Heo6xo-
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AHM0 yaeJIH'IHBaTI, anepTypy paAHaJILHo-d>oKycHpyro~eiiJIHH-

3bl 5. )J;onycTHM0e yaeJIH'leHHe ee anepTyphl onpeAem1eTcJ1 

nponyCKHOH CITOC06HOCTblO TpaKTa H C0CTaBJIJleT 

- /25-30/ CM. 

5. 3AKJIIOT/EHHE 

1. )J;JIJI ny11Ka np0T0H0B OT d>aJoTp'oHa C npocTpaHCTBeH'" 

HOH BapHanueii MarHHTHOro IlOJIH, nony11eHHhlX C IlOMO~blO 

pereHepaTHBHoro BbIBOAa H3 KaMepbl ycKOpHTeJIJI, pacc11HTaH 

3MHTTaHc ny11Ka, 1<0TopL1ii cocTaBJIHeT -70 ir MM • Mpao H 

•20 TT MM• Mpao B ropH30HTaJILHOH H BepTHKaJILHOH IIJIOC

KOCTJIX, COOTB.eTCTBeHHO. 

2. Pac11eT OilTHMaJibHbIX napaMeTpOB TpaKTa AJIJI BblBe

AeHHOro ny11Ka npoTOHOB noKa3aJI, ''ITO paccMaTpHBaeMblH 

TpaKT 06ecne11uaaeT TpaHcnop'iHpoBKY npoTOH0B K JI<>BymKe

racHTeJI10 6e3 noTeph c paJMepaMH ny11Ka Ha Heii /16x22/ MM
2 

ripH OTCYTCTBHH irnmeHeii AJIH o6pa30BaHHH BTOPH'IHhlX qac

THn. 
3. IJpH · OITTHMHJanHH napaMeTpOB ' npOTOHHOrO TpaKTa 

MO)KHO HCilOJlb30BaTL MHIIIeHH H3 rpad>HTa toninHHOH AO 8 CM 

C pa3MepaMH ny11Ka npoTOHOB Ha' HHX '/45:x4/ MM
2 

AJI.ll 

nony11eHHJI HHTeHCHBHblX ny'IKOB BTOPH'IHbIX 11acTHn. . 
" 

IIPHJIO)I(EHHE 

Kpa1111<0e onuca11ue npozpaMM 111pa11cnop111upo.eKu~· ·. 
pa3pa60111a1111b1X e JIJ/II OHY OHJ/lf 

B nporpaMMaX TpaHcnopTHpOBKH HCITOJlb3YeTCJI JIHHeiiHa.ll 
MaTpH11Ha.J1 TeopH.ll I l/ npoBOAKH ny11Ka qepe3 HOHOOIITH11e-. 

CKYIO CHCTeMy. 3JieMeHTaMH CHCTeMhl .JIBJIHIOTCJI .I(JIHH.a APeii_: 

«I>a, ceKTOpHbJe MarHHTbl c :n S. 0 H n •> 0 , KBaAPYIIOJIL-· 

HLie H TOHKHe JIHH3bl /i<paH MarHHTa/. MaKCHMaJILHOe 11'e:c'no 

3JieMeliT~B - 40. BBOAJITCH B paccMoTpeHHe mi'THPJIAHLle 

MaTpHnLI. B COOTBeTCTBHH C JaIIHCbIO: 
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:, \ I CZ sz 0 0 ·o zo 

C' S' 0 0 0 z'· z z 
0 

X I = I 0 0 ex sx DX X . 0 

:'/ \ 0 0 C' S' D' X ,0 X X X 

0 0 0 0 1 0 

3,necL: z, z - cMemeHHe H pacxo,nHMOCTL B BepTHKanL-
HOH nnocKOCTH, X ,x - CMemeHHe H pacxo,nHMOCTL Bro
pH30HTanLHOH nnOCKOCTH, 0 = ~p/ p 0 - OTHOCHTeilLHOe OT-
KilOHeHHe HMnynLca lfaCTHULI OT cpe,nuero, D , D , ' -

. , • . X X 

,nacnepcHJI H ee npoH3Bo,nHaJI. 
Bee ,nilHHLI B CHCTeMe 6epyTCJI B e,nHHHUaX pa,nayca MarHHTa, 
lfTO nO3BOilJleT nonylfaTL onTHlfeCKHe napaMeTpLI 6e3 npa
BJl3KH K 3HeprHH nyi1Ka. 

Il po r pa MM a SYS 1 no3aonJ1eT pacclfHTLIBaTL n11-
ueiiuL1e MaTpHULI 3a,naHHOH HOHOonTHlfeCKOH CHCTeMLI, TpaeK
TOPHH lfaCTHU, orH6aromHe nylfKa, .nucnepcHIO u pacCTOJIHHJI 
,no «l>oKyCOB B o6eHX nnOCKOCTJIX. B CHCTeMe MO)KHO H3MeHJITL 
3 nro6Lix napaMeTpa c .I{HCKpeTHLIM waroM. IlporpaMMa pa-
6oTaeT c ,nHcnneeM Ha 3BM CDC - 1604A. 

Il po r pa MM a SYSlFIT acnonL3yeTcJI ,nn,r pewe-
HHJI 3a,naq TpaeKTopuoro /"reoMeTpHlfecKoro"/ cornacoaa
HHJI B CHCTeMax TpaHcnopTHpOBKH. HMeeT ace BO3MO)KHOCTH 
nporpaMMLI SYSl . CornacoaaHHe ocymecTBilJ1eTcJ1 npa 
npeo6pa3oBaHHH nylfKa Bl cf>oKyca B cf>oKyc HnH Bl napannenL-
Horo nylfKa B $0KYC. . 

Il po r pa MM a ACSCAL npe,nHa3HalfeHa ,niiJI paclfeTa 
aKcenTauca 3a,nauuoii uouoonTHlfecKoii CHCTeMLI no reo
MeTpHlfeCKHM pa3MepaM anepTypLI. AKcenTaHC MO)KHO nony
lfHTL B mo6oii TOlfKe TpaKTa. HMeeTCJI .B03MO)KHOCTL H3Me

HJITL OnTHlfeCKHe napaMeTpLI H reoMeTpHlf~CKHe pa3MepLI 
anepTYPLI :1neMeHTOB B nponecce cqe'ta. 

Il p Or p 8. MM a FIELD HCilOilL3yeTCJI ,nnJI npOBO.z:tKH. 
nylfKa lfepe3 xpaeaoe none YCKOpHTeilJI. TpaeKTOPHJI oceBOH -
lfaCTHULI., pa36ueaeTcH 11a ,nocTaTOlfHO 6onLwoe KoJIH11ecTBo 
maroB, Ha Ka)K.z:tOM mare ClfHTalOTCJI noKa3aTenL cna:nanonJI, 
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pa,nuyc KPHBH3HLI oceBOH TpaeKTOpHH, yron noaopoTa 11acTHU, 
BLI'IHCJIHIOTCJI IlHHeiiHLie MaTpHULI ,l\IlJI Ka)K_noro wara. C no
MOmLro nporpaMMLI MO:lKHO paCClfHTLIBaTL TpaeKTOPHH 11ac
THU, aKcenTaHc KaHana H $0KYCHPYIOIUero ycTpoiic'rBa, a 
TaK)Ke H3MeHHTL ux napaMeTpLI B nponecce pac11eToB, ,nnJI 
Toro 'IT06LI nonylfHTL MHOrHe BapHaHTLI TpaHCilOPTHPOBKH. 

Bee nporpaMMLI uanucaHLI ua H3LIKe <l>OPTPAH-63 H pa-
6oTaIOT Ha 3BM CDC -1604A, :63CM-6 H CDC-6200. 
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