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Pac4eTHaR MOAenb MarH~THOH C~CTeM~ ~a30TPOHa 
c npocTpaHcTeeHHOH eap~a~~eH MarH~THoro nonR 

pg . 12587 

npoBeAeH pac4eT MarH~THOrO nonS! MOAen~ MarH~THOH C~CTeM~ 
~a30TPOHa C npocTpaHCTBeHHOH eap~a~~eH nonR Ha 3Hepr~~ npOTOHOB 680M38 
np~ noMo~~ c~cTeM~ nporpaMM POISSON. Ha ocHoeaH~~ cpaeHeH~R pac4eTOB 
C pe3ynbTaTaM~ 3KCnep~MeHTanbH~X ~ccneAOBaH~H noKa3aHO, 4TO T04HOCTb 
pac4eTa cpeAHero MarH~THoro nonR AnR pa3n~4H~x KOH~~rypa~~H MarH~THOH 
C~CTeM~ COCTaB~na -5%. B~nonHeH~ pac4eT~ Bn~RH~SI pa3n~4H~X W~MM~py~
~~X 3neMeHTOB C T04HOCTb~ He Xy~e 10%, HaHAeHO pacnpeAeneH~e MarH~THO
ro nonR AnR C~CTeM~ KOppeKT~py~~X KaTyWeK C T04HOCTb~ 5%, Y4TeHO 
Bn~flH~e ~3MeHeH~H, BHeCeHH~X B KOHCTPYK~~~ MarH~THOH C~CTeM~ ~a30Tpo
Ha. Pacc4~TaH~ c~n~. AeHCTBY~~~e Ha pa3n~4H~e 3neMeHT~ MarH~THOH 
C~CTeM~. npoBeAeHH~e paC4eT~ nOKa3an~ B03MOWHOCTb 3~~eKT~BHOrO ~CnOnb-
30BaH~SI c~cTeM~ nporpaMM POISSON AnR cno~H~X MarH~TH~x c~cTeM, COAep
~a~~x Cn~panbH~e ~ KOnb~eB~e W~MM~, Ha 3Tane W~MM~pOBaH~SI MarH~THOrO 
nonR, 4TO AaeT B03MO~HOCTb 3Ha4~TenbHO COKpaT~Tb 06oeM 3KCnep~MeHTanb
H~X ~ccneAOBaH~H. 

Pa6oTa B~nonHeHa B na6opaTop~~ RAePH~X npo6neM OHRH. 

Coo6meHKe 06beUHHeHHO!'O HHCTKTyTa SIUepHbiX HCCnenOBBHHI\, ny6Ha 1979 

Zaplatin N.G., Morozov N.A . pg - 12587 

The Calculation Model of a Magnet System of a Phasotron 
with a Space Variation of a Magnetic Field 

The magnetic field calculation of the magnet system model of the 
phasotron with the space variation of magnetic field with proton 
energy of 680 MeV by means of the POISSON program is given. On the 
base of comparing the results of calculation with experiment it is 
shown that th e accuracy of average magnetic field calculation for 
various configurations of the magnet system is about 5 percent. The 
calculations of different shimming elements influence have been 
performed with the accuracy better than 10 percent. The magnetic 
field contribution for the trim coils has been found with the accurac 
of 5 percent and the influence of the changes in the construction of 
the phasotron's magnet system have been calculated. The forces acting 
on various elements of the magnet system have been calculated . The 
calculations show the effectivity of using POISSON program fo r compi
cated magnetic systems with spiral and ring shimmes during their 
construction and during shimming of the magnetic field . This give s 
a considerable decreasing of the experimental wor k. 

Communication of the Joint Institute for Nuclear Research . Dubna 1979 
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I 1 2 / 
B pa6oTax noKa3aHo, 'ITO npe~aapHTenLnoe Mo~enHpoaa-

HBe a3HMyTanLHOH npOTR*eHHOCTH H B~COT~ pacnono*eHHR CrtH

panLH~X WHMM clla30Tp0H8 C npOCTpaHCTBeHHOH BapH8llHeH MarHHT

HOrO nong /YCT8HOBK8 "4>"/ MO*HO OCy~eCTBHTL paC'IeTHLIM cno

C060M, HcnonL3YR MeTo~ ceToK /nporpaMMa TRIMA I, npH 3TOM 

TO'IHOCTL onpe~eneHHR rny6HH~ BapB8llHB MarHBTHOrO nong COCTa

BHna 1- 5~. O~naxo HcnonL30BaHHe nporpaMM~ TRIMA ~nR pacqe

Ta cpe~Hero MarHHTHOro nonR cHcTeM~, co~ep*a~e& cnHpanLHLie 

WHMM~, ll03BOnReT oueHHTL none nHWL B XOnMe CTIHpanLHOH WHMMLI 

C TO'IHOCTLID 5-15~, 'ITO He~OCT8TO'IHO ~nR nony'leHHR KOnH'IeCT

BeHH~X XapaKTepHCTHK CnO*H~X MarHHTH~X CHCTeM Ha CT8~HH 

paC'IeTHOrO MO~enHpOB8HHR. 

B ~aHHOH pa6oTe npe~cTaaneH~ pe3ynLTaT~ pac'leTa MarHBT

Horo nong ~ng MO~enH M8rHHTHOH CHCTeM~ YCT8HOBKB "4>" I a ! 

c noMO~LID CHCTeM~ nporpaMM POISSON 
14 1 

. Pac'leT npoao~BncJJ 
~ng Ha'lanLHOH B KOHe'IHOH reoMeTpBH MO~enB MarHBTHOH CBCTe

M~ ycTaHOBKH "4>". Ha puc. 1 noxa3aH~ xoHcllBrypauBR lli-o6pa3no

ro M8rHHTa CTI- 57 H CXeMa CnHpanLH~X B KOnLueBLIX WBMM 

MO~enH. Pac'leT~ npOBO~BnBCL B npe~nono*eHHB aKCBanLHOH CBM

MeTpHH BCeX 3neMeHTOB MarHHTHOH CBCTeMLI. 0TnH'IHe yrnOBOrO 

pa3Mepa MarHBTHOH CBCTeMLI OT 360° B o6naCTB, 38HRTOH CnB

panLH~MB WHMM8MB, H B o6naCTB JJpMa Y'IBTLIBanOCL BBe~eHHCM 

B paC'IeT K03..,..,HUBCHTOB 38TIOnHCHBJI ~nJJ 3THX o6nacTeii, rpa..,BKH 

KOTop~x npBse.n e HhJ Ha puc. 2 . PeJynhTaTLI pac'leTa cpe~nero 

MarHBTHOrO TI 0.1 JI ,nnJI H8'-18nbHOH B OKOH'IaTenbHOH reoMeTpBB 

MO~enH MarHBTH (•B CB CTe Mbl YC T8HOBKB "4>" B Cp8BHeHBB C 3KCnepH

MeHT8nbHblMB p e3ynb T8 T8MB npBBe~eHbl H8 pUC. 3 /KpHBbJe 1 B 2/ . 
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Puc.l . CxeMa zeoMempuu Mode11u MazHumHoii cucmeMbl ycmaHOBKU 
"<P". ·-- - - Hat~allbHaR zeoMempuR; OKOH'Iame/lbHQR 
zeoMempuR; -·- ·- - t~acmb no1110ca, ucnOIIb306aHHaR a pact~e-
me c ¢uKmu6HbiM RPM OM; I - cnupa/lbHble UJUMMbl; I I - cma111>Hoe 
KOIIb!lO; I I I - cma/lbHOii ducK. 
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Puc.2. Ko3rfo/JUJlUeHmbl 3ano/IHeHUR: K 1 - o611acm1> cnupallbHbiX UJUMM; 
K 2- o611acm1> RpMa; --- - pea/lbHaR zeoMempuR; 
zeoMelffpuR pact~ema c RPMOM Cll-57; - · - ·- - zeoMempuR pac-
t~ema C fPUK111U6HbiM RPMOM. 
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Puc. 3. CpedHee MaZHUmHoe no11e Mode11u MaZHUfiHoii cucmeMbl yc1!fa
H06KU "<P". J - HQ'IQ/IbHQR zeoMellpUR; 2 - OKOH'Iar.re/lbHQR zeoMelff· 
puR; 3 - zeoMeflpUR C rPUKJIU6HbiM RpMOM; - - pact~e111; 

- 3KcnepuMeHJr. 

BBJJ.HO, 'ITO paC'IeTbl n03BOnJIJOT nony'IHTb cpe)J.Hee MarHHTHOe 

none C TO'IHOCTbJO 5~. 0CHOBHOH BKna.D. B 3TY OWB6Ky )J.aeT He)J.O

CTaTO'IHOe KOnB'IeCTBO y3nOB CeTKB B o6naCTB cnupanLHhiX H KOnb

ueBbiX WBMM. TaKHM o6pa30M, HCnOnb30BaHHe CHCTeMbl nporpaMM 

POISSON Mo>KeT JJ.aTb TaKae KOnH'IeCTBeHHhle pe3yni>TaThl no 

BenH'IHHe cpe.D.Hero MarHHTHoro nonJI ua 3Tane Bhl6opa napaMeT

poB MarHHTHhiX CHCTeM CO CnHpanbHhiMH WHMMaMH, KOTOpble 

n03BOnJIJOT ycTpaHHTb 3Ha'IHTeni>HhiH 06oeM 3KCnepHMeHTanbHhiX 

pa60T C OT)J.enbHhiMH 3neMeHTaMH MarHHTHhiX CHCTeM. 

B npouecce WHMMHpOBaHHJI MarHHTHhiX CHCTeM OCHOBHhiM 

MeTO)J.OM onpe)J.eneHHJI BenH'IHHhl H3MeHeHHH, BHOCHMhiX B cpe)J.Hee 

MarHHTHOe none pa3nH'IHhiMH 3neMeHTaMH, JIBnJinCJI MeTOJJ. paBHO

Mepuoro HaMarHH'IHBaHHJI, KOTOphiH )J.nJI CnO>KHhiX MarHHTHhiX CHC

TeM /THna YCTaHOBKH "<f)"/ )J.aBan TO'IHOCTb - 30~. )l;nJI nOBhiWeHHJI 

TO'IHOCTH pac'leTa BnHJIHHJI pa3nH'IHhiX 3neMeHTOB MarHHTHOH CHC • 

TeMbl YCTaHOBKH "<f)" 6hlnH npOBe)J.eHbl paC'IeTbl npH nOMOIUB CHCTe

Mhl nporpaMM POISSON. 113- 3a orpaua'leuuoro 'IRena y3nos ceTKH 

~ 1200/ )J.nJI nony'leHHJI pac'leTHOH MO)J.enH 6blna Bhi)J.eneua o6naCTb 
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MarHBTHOH CBCTCMhl B6JIB3B MC,li;BaHHOH JIJIOCKOCTB C BKJDO'ICHBCM 

TOJihKO 'laCTB nomocuoro uaxoue'IHBKa. lJaCTh nomocuoro uaxo

He'IHHKa, HCJIOJih30BaHHaR ,li;JIR JIOJIY'ICHHH 3TOB paC'ICTHOB MO,!J;CJIB, 

OTMC'IeHa Ha puc. 1 WTPBXJIYHKTBPHOB JIBHHCB, a BCR paC'ICTHaR 

reoMeTpHR noxa3aHa ua puc. 4 . B reoMeTpBIO cnapanhHbiX H xonh

ueawx WHMM 6wnu aueceuw cne.nyromue ynpomeHHR: B cnapanhHOB 

WHMMC CO CTOpOHhl h l ,li;JIR pa,li;Hyca 2 CM y6paH KOJlhllCBOB Bblpe3, 

CO CTOpOHhl h 2 ,li;JIR pa,li;BYCOB 38- 50 CM CTyneH'Ia ThiB npoiiJHJih 

3aMeHeH npHMOJIBHeAHhiM, B KOJihllCBOB WHMMC CO CTOpOHbl h 1 

,li;JIR pa,li;HYCOB 36-55 CM CTyneH'IaThiB npo4JBJih 3aMeHeH JIOMaHOB 

JIHHHCB. ~JIB 3aMb1KaHHR MarHHTHOrO JIOTOKa 6hiJIO HCJIOJih30BaHO 

4JBKTHBHOe HpMO, HCTO'IHHKOM JIOJIR CJiy)KHJia o6MOTKa B036y)K,li;CHHH, 

MaKCHMaJibHO y,~~;aneHHaH OT JIOJDOCa. fipOHHUaCMOCTh H JIOJIO)KCHHe 

RpMa, a TaK)Ke TOK B036~,1J;CHBR 06MOTKH Bbi6HpaJIHCh TaK, 'IT06bl 

nonyqHTh HY)I(HhiB ypoaeHh cpe.nuero MarHBTHoro nonR. llpu pacqe

Te ,IlJIR 06JiaCTB, 3aHRTOB CJIBpaJihHbiMB WBMMaMB, 6biJIB BBC,IlCHbl 

hrtlf) 
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10 

flonJOC 

KOflftt!ICTUf!YIOIJ.(V.e 
KQTijUIJ(/l 

10 20 30 'tO 50 

f1jlNO 

60 70 80 90 tOO Ul'H) 

Puc.4 . Pac'lelltHaJI zeo,wemp'u.JI c ¢uKIIIU6HbiM JIPMOM . 

K03~HllBCHTbl 3anoJIHeHHR /mT puxoaa• JIBHBH puc. 2/. Pe3yJIJ.T aThi 

paC'ICTa 3TOB reoMeTpBB npe,IlCTaBJICHbl Ha puc. 3 / K pHBaH 3/. 
BcnneCK cpe,IlHero MarHBTHOrO JIOJIH B 06JiaCTB KOH C'IHbiX pa,IlHYCOB 

r~30 CM CBH3aH C yBeJIB'ICHBCM ,IlOJIB MarHHTHOrO JIOTOKa B3·3a 

BCKa)KCHHB B 06JiaCTB JIOJDOCa B HpMa . fipH Bbi'IBCJICHBH BKJia,IlOB 

pa3JIB'IHhiX 3JICMCHTOB MarHBTHOB CBCTCMbl , HaXO,IlHIQBXCH B 3TOM 

,IlHaJia30HC pa,IlBYCOB, 3TO MOrJIO npBBCCTB K OWB6KaM ,IlO 15~. 
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' t I, 

lJTo6w nepepacnpe.nenBTh MarHBTHhiB noTox B nony'IBTh pacnpe

.neneuue HH.IlYKllBB, COOTBCTCTByroiQee 3KCnepBMCHTaJibHOMY pe-

3YJibTaTy, 6hiJIB YMCHhWCHhl K03~BllBCHThl 3aJIOJIHCHBH CJIBpaJibHhiX 

WHMM ,IlJIH 06JiaCTB pa,IlBYCOB r :?. 40 CM /mTpHXJIYHKTHpHaH JIHHHH 

puc. 2/. llpa 3TOM pac'leTHoe cpe.nuee MarHBTHoe none coanano 

C pe3yJ1hTaTOM 3KCnepHMCHTa /mTpHXOBaH JIBHBR 2 puc. 3/ C TO'I" 

HOCThlO 1~, 3a BCKJDO'ICHBCM 06JiaCTB pa,IlHYCOB r :,. 2 CM, r.ne. 

TO'IHOCTh paC'ICTa COCTaBBJia 10~. ~JIH OUCHKB TO'IHOCTB pac'leTa 

pa3JIB'IHhiX 3JICMCHTOB MarHBTHOB CBCTCMbl 6biJIO npOBC,IlCHO cpaB

HCHBe paC'ICTa B 3KCnepBMCHTa ,IlJIH BKJia,Ila llCHTpaJibHOB CTyneH'Ia

TOB npoTO'IKB B .nucxe. Ha puc. 5 npuae.neubl 3TH pe3yJIJ.TaThi 

/xpBBble 1/. Bu.nuo, 'ITO TO'IHOCTh pac'leTa axna.na 3Toro 3JieMeu

Ta COCTaBJIHCT 10~, H 3Ta OWB6Ka HBJIHCTCH MaKCBMaJihHOB npH 

onpe.neneHBH BKJia,IlOB 3JICMCHTOB /npH JIOMOIQB paC'ICTHOH MO,IlCJIH/, 

T.K. B llCHTpaJibHOH 06JiaCTB BMCCTCH HaB60JibWee OTJIH'IHC pac

npe,IleJieHBH MarHBTHOB BH,IlYKllBB OT peaJihHOrO. llpB 3KCnep HMeH

TaJibHOM MO,IlCJIHpOBaHBB ,IlJIH TOrO, 'IT06bl Bb16paTb i~JopMy 3TOH 

npoTO'IKB, noTpe6oaanoch npoaecTB .necHTKB 3Kcn epBMeHTOB. Pe-

3YJihTaTh i pac'leTa noxaJbiBaroT, 'ITO no.no6uaH pac'leTHaH Mo.nenh 

JI03BOJIHCT 3Ha'IBTCJihHO COKpaTBTh 0 6 'beM 3KCnepBMCHTaJihHhiX 

pa60T nyTeM 'IBCJICHHOrO MO,IlCJIBp OB aHHH. C JIOMOIQh iO paC'ICTHOH 

tktc. 

o' -~ ;;;;;;;= ........, 
10 20 J/J - 50 '"'z(CN) 

Puc.S. BeAU'lUHbl 6KAaooe 3AeMeHmoe MaZHUIIIHoii cucmeMbl. 
pac'lelll; -- -· - 3KCnepUMeH111; 1 - 6KAQO ClllyneH'lQIIIOU npOIIIO'lKU 
6 ijeH•pe OUCKa; 2 - 6KAQO 3Q30pa Mexoy nOAKJCOM U OUCKOM; 3 -
eAUJIHUe nepeKoca oucKa. 
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Mo.aena 6wna pacc'IHTaHw BKna.aw 3neMeHTOB, KOTopwe He 6wna 

npOMO.IlenHpOBaHbl Ha MO.IlenH, HO nOBBHnBCb B KOHCTPYKUHH Mar· 

HHTHOH CHCTeMLl ycTaHOBKH "cl>". 

liwna pacc'IHTaHw: 

11. BnBBHHe UeHTpanbHOrO OTBepCTHB B .llHCKe .lln.ll BepTHKanb· 

HOrO HCTO'IHBKa I9J40 MM; h 1 =13,1 CM; h2 =14,8 CMI. 0HO OKaJa• 

noeL paBHLlM 10 rc c npoTB)I(eHHOCTblO t\r =20 CM. BnHBHHe 

OTBepCTHB B BpMe H nOnJOCe lt'J 50 MMI C noMOJ.UblO no.ao6Hoii: pac

'leTHOB MO.IlenB Bbl.llenHTb y)l(e HeB03MO)I(H0, HO, KaK noKaJanH 

H3MepeHHB BnBBHHB no.ao6aoro OTBepCTHB Ha H30XpOHHOM UHKnOT· 

poHe Y-120M, OHO COCTaBnBeT -10 rc C TaKOii: )l(e npoTB)I(eH· 

HOCTblO. 

21. BnaBHHe Kom.ueBoii: npoTO'IKH B 3TOM )l(e .llHCKe .an.11 pacKnu

HBBaJOJ.Uero ycTpOii:CTBa lr 1=18 CM, r 2 =19 CM, h 1=13 CM, h 2=14,8cMI. 

BenH'IHHa ee BKna.aa - 10 rc, npOTJI)I(eHHOCTb • L\r =30 CM. 

31. BnH.IIHHe JaJopa Me)l(.llY nonJOCHLlM HaKOHe'IHHKOM H .llHCKOM 

lr1 =0 CM, f 2 =57 ,5 CM, h 1 =14,8 CM, 112 =15,1 CMI. BKna.a 3TOrO 

JaJopa npHBe.aea aa puc. 5 IKPHBa.ll 21. 
41. BnB.IIHHe H3rH6a .llHCKa OTHOCHTenbHO nonJOCHOrO HaKOHe'l· 

HHKa l.llHCK Ha pa.aayce, paBHOM 20 CM, onycKaeTC.II Ha 1 MM, npH 

3TOM Ha KOHe'IHOM pa.aayce .llHCK )l(eCTKO tPHKCBpyeTCBI. BHOCHMOe 

npa 3TOM BOJMymeHHe cpe.aHero MarHHTHoro non.11 noKaJaHo aa 

pUC. 5 IKPHBa.ll 31. 
IlpH nOMOJ.UH paC'IeTHOB MO.IlenB 6blnB paCC'IHTaHbl B03MyJ.UeHH.II . 

BHOCHMLle B cpe.aHee MarHHTHOe none paJnH'IHLlMH 3neMeHTaMH, 

KoTopwe npe.anonaraeTCB acnonLJOBaTb B ycTaHOBKe "cl>" .an.11 

WHMMHpOBaHBJI MarHHTHOrO non.11. 

liLlnH paCC'IHTaHbl: 

11. BKna.aw B cpe.aHee MarHHTHoe none 6oKOBbiX HaKna.aoK aa 

cnapanLHble WHMMLl I puc. 6, KpHBble 1 H 21. 
21. BKna.llbl KOnbUeBbiX WBMM, noMeJ.UeHHbiX B 3a3ope Me)l(.llY 

.llBCKOM H KonLneBoii WHMMOB I puc. 6, KpBBLle 3 H 41. 
/ 5/ 

B pa6oTe 6wno noKaJaao, 'ITO, ucnonLJY.II no.ao6HYJO pac'leT-

HYJO MO.Ilenb .lln.ll B30XpOHHOrO UHKnOTpOHa Y ·120M, MO)I(BO nony

'IHTb BKna.llbl B cpe.aHee MarHBTHOe none .lln.ll KOppeKTBPYJO!.UHX 

KaTyWeK C TO'IHOCTblO 2-5~. TaK KaK .lln.ll ycTaHOBKH "cl>" CHCTeMa 

TOKOBLlX KOppeKTHPYJOJ.UBX KaTyWeK 3KCnepHMeHTanbHO He MO.Ilena· 

poBanacb, BKna.aw KoppeKTBPYJOJ.UBX ICaTyweK I puc. 41 6wna nony

'leHw pac'leTHLlM cnoco6oM. PeJynLTaTLl pac'leTa cucTeMbl TOJCo· 

d(rcJ 

300 

2{)() 

f{)() 

o 1 'Yz' "" u~ ~ #X l!Q o?v 

Puc.6 . Bo3MYJII€HUJI no cpei:JHe.My MaZHUIIIHOMY noAPO 0111 WUMMupyPO
JIIUX 3AeMeHIII06: 1 • 60K06QJI HQKAQc)Ka Ha cnupaAI>HYPO WUMMy, 
L\ r =/19-29/ CM, L\cp=2 ,7 °; 2 • IIIO:rec)AJI /). r=/29·38/ CJ.f:, /1¢ =2,7°; 
3 - CeKIIIOpHaJI WUMMQ, /).r =/39-48/ CM, /1 h =/10, 5-11/ CM; 
4 • 1110 JICe c)AJI /).r =/48-57/ CM, /). h =/10,5·11/ CM. 

BbiX KOppeKTHPYJOJ.UBX Ka TyWeK YCTaHOBKB "cl>" npBBe.lleHbl Ha 

puc. 7a .llnB MaKCBManbHbiX TOKOB B036Y)I(.IleHB.II KaTyWeK . Hcnonb· 

30BaHBe no.ao6HbiX paC'IeTHbiX MO.Ileneii MO)I(eT TaJC)I(e nOJBOnBTb 

onTHMB3BpOBaTb KOnB'IeCTBO H nono)l(eHBe KOppeiCTBPYJOI.UBX KaTy· 

WeK Ha CTa.llBH Bbl6opa napaMeTpOB TOKOBLlX CBCTeM. 

IJpu npoeKTBpOBaHBB MarHBTHLlX CBCTeM npe.acTaBn.lleT BHTepec 

3HaHBe MarHHTHbiX ycBnBB, .lleBCTBYJOJ.UBX Ha 3neMeHTbl Mar HBTHbiX 

c acTeM. Pac'leTbl no cucTeMe nporpaMM POISSON TaK)I(e noJ· 

BOn.IIJOT onpe.aenaTb 3TH xapaKTepucTBKB. Ha puc. 76 noKaJaHbi 

peJynLTaTbl pac'le Ta canw, .aeiicTBYJOJ.Ueii Ha neHTpanLHYJO 'laCTb 

O.llHOB cnapanbHOH WBMMbl I L\r =0-20 CMI B JaBBCBMOCTH OT TOKa 

B0 36y)l(.lleHH.II . Pac'leTbl CyM MapHLlX ycHnHB, .lleBCTBYJOJ.UHX Ha BCe 

3neMeHTLl MarHHTHOH CHC T eMLl, .aanH BenH'IHHY 24 T , 'ITO XOpOWO 

cornacyeTC.II c p eJ y nbTaTa MH 3Kc nepaMeHTa 122 ± 3 Tl. 



llB(/C) 

]W·f0-3(A ·~) 

fO 20 j() Z(CH) 

Puc. 7 . a/. BKAabbl ~~:oppeKmupyiOUIUX ~~:amywe~~:. 
1 - r ep =5,4 CM, h ep =7,3 CM, IW =9600 A · B; 
2 - r ep =9,8 eM, h ep =8,1 eM, IW =1530 A · B; 
3- rep =13,4 CM , h cp =8,1 CM, JW • =1530A . B; 
4 - rep =16,5 eM, hep =8,1 CM, IW =1530 A· B; 
6/. CuAa, c)eucmeyiOflla.R Ha lleHmpaAbHYIO 'laCIIIb cnupaAbHou wuMMbl . 

3AKJIIO qEHHE 

Hcnonb30BaHHe pacqeTHbiX MO.IJ,eneii: Ha OCHOBe CHCTeMbl npor-

paMM POISSON .IJ.nJl cnmKHbiX MarHHTHbiX CHCTeM , co.IJ,ep)f(amHx 

CDHpanbHble H KOnbUeBble WHMMbl , D03BOnJleT: 

1/. Ha :nane BbJ6opa xoH4>HrypaUHH 4JeppoMarHHTHbiX :weMeH

TOB nonyqHTb pacqeT cpe.IJ,Hero MarHHTHoro nonJl c ToqHoCTbJO 5o/o . 

2/. Ha 3Tane WHMMHPOBaHHJl MarHHTHoro nonJl nonyqHTb pac

qeT bl BKna.IJ,OB pa3nHqHbJX 3neMeHTOB C TOqHQCTbJO He Xy)f(e 1 Oo/o . 

3/ . IlyTeM pacqeTa MarHHTHoro nonJl xoppeKTHPYJOI.UHX xa TyllleK 

C TQqH QCT bJO 3-5o/o ODTHMH3HpOBaTb HX KOnHqeCTBO H DOnO)f(eHH e 

Dp H Bbl6ope n apaMeTpOB TOKOBbiX CHCTeM. 
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4/. OueHHTb BenHqHHY ycHnHii:, .IJ.eii:CTBYJOI.UHX Ha 3neMeHTbl 

MarHHTHbiX CHCTeM, qTQ He06XO,ll,HMO DpH HX KOHCTpyHpOBaHHH. 

ABTOpbl 6naro.IJ,apJIT C.E . Bopo:>KUoBa H T . H.)J;y.IJ,apeBy 3a noMOI.Ub , 

OKa3aHHYJO DPH OCBOeHHH CHCTeMbl nporpaMM POISSON . 10 . r .Ane

HHUKOrO 3a yqaCTHe B DOnyqeHHH 3KCDepHMeHTanbHbJX pe3ynbTaTOB 

H r .H.Caii:4JynHHy 3a o4JopMneHHe pa60Tbl . 

1. 

2. 

3. 
4. 
5. 
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