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1. BeeoeHue 

COJ,AaHue B OT,Aene HOBLIX MeTOJJ;OB ycKopeHHB. ycoBep

weHCTBOBa~HOH MarHHTOMeTpuqecKOH annapaTypLI wupo

Koro HaJHaqeHHB. JJ;nB. HJMepeHHB. Ha KonneKTHBHOM YCKO· 

PHTene 3apB.meHHblX qacTHI( CTaBHT BhlCOKHe Tpe6oBaHHB. 

K cpeJJ;CTBaM ee HacTpOHKH. TaK, JJ;nH npoBepKH u Kanu6-

POBKH paJnHqffl,IX MarHHTOMeTpOB He06XOJJ;HMO ono~Hoe 

MarHHTHOe none JJ;O - 5-:-6 T c OJJ;HOpOJJ;HOCTLIO - lff'1 
B 

ofrLeMe 100 -CM:
1
u BpeMeHHOH CTa6HnLHOCTLIO -10·5 1/-.ac. 

B KaqecTBe TaKoro HCTOqHuKa MarHHTHOro nonB. ecTeCT· 

oeHHO 01,16paTL cBepxnpoBOJJ;B.1.1.{HH coneHOHA /enc/, KOT.o· 

PLIH MomeT o6ecneqHTb yKaJaHHhle BLIWe Tpe6oBaHHB. u 

HMeeT 6e3ycnoBHoe npeuMyl.I.{eCTDO nepe.IJ; HCTO'IHHKaMH 

JJ;pyrux THilOB. BLICOKaH BpeMeHHaH CTa6HnLHOCTL.MarHHT· 

Horo IlOnH JJ;OCTHraeTCB. JaKopaqHBaHHeM 06MOTKH CnC 

coepxnpoooJJ;B.1.1.{eH nepeMLI'IKOH. O6ecneqeHHe KOMHaTHOH 

TeMnepaTypbl - 300 K JJ;nH Kanu6pyeMLIX MarHHTOMeTpu

'leCKHX ,AaTqHKOB B pa6oqeM none JJ;OCTHraeTCB. ucnonLJO• 

BaHHeM T .H. aHTHKPHOCTaTa, KOTOpblH noMel.I.{aeTCB. BO BHYT· 

peHHeM 06'beMe CnC. 

B pa6o'leM 06'beMe enc I(HnHHJJ;pHqecKOH lliopMhl c 

pa,AHYCOM 40 MM u TaKOH )Ke BLICOTOH JJ;OJI)KHa 6LITL JJ;O· 

CTHrHyTa HHJJ;YKUHB. MarHHTHOro nonB. JJ;O 6 T npu OJJ;HOpOJJ;· 

HOC TH nonB. L\ B/ Bo JJ;O 10·
5

. C yqeTOM Tpe6ye~rnro 

JJ;~aMeTpa pa6oqero "Tennoro" 06'beMa CnC H K0HCTpyK· 

I(HH ~HTHKpH0CTaTa H KapKaca onpeJJ;enB.eTCB. BHyTpeHHHH 

JJ;HaMeTp 06MOTKH CnC 2 a}'=' 120 MM. nocKOnLKY CT0HM0CTL 

CBepxnpoB0JJ;B.1.1.{ero Ka6enH BhlC0Ka, TO )KenaTeJILH0, qTo6LI 

06MOTKa CnC HMena MHHHManLHhlH 06'beM. 
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U.enhJO HacTOHI.Qeii pa6oTbl 11Bn11eTc11 npoBe,neHue nep
Boro 3Tana npoeKTa coJ,naHHH CBepxnpoBo,nHI.Qero cone· 
Hou,na c TennblM o,nHopo,nHhIM noneM /CnCTOn/ - Bb16op 

H paC'-leT 06MOTKH CnC. 

2. Cnoco6bt pac'lema CIIC c eb1co1<ou 0011opocmocmb10 
Ma211um11020 noAJI 

O6bI'-IHO TaKHe CnC BbIIlOilHJIIOTCJI B qJOpMe UHilHH,npH· 
'-leCKHX KaTyWeK c KoppeKTHpylOI.QHMH o6MOTKaMH, Haxo
,nJII.QHMHCJI iia Hapy)KHOH IlOBepXHOCTH Ka TyweK t -:l. 
nnoTHOCTb TOKa BO BCeM o6beMe o6MOTKH npe,nnonaraeTCJI 
OAHHaKOBOH. Pa3Mephl coneHOH,na TaKOH qiopMbl MOryT 
6bITb OilTHMH3HpoBaHLI .' L C TO'-IKH 3peHHJI MHHHManbHOro 

pacxo,na cBepxnpoBOAHHKa. YcnoBue BhICOK0H o,nHopo,n
HOCTH nonH npu 3TOM 3a,naeTCJI KaK o,nHOpO,nHOCTb 6-ii 
cTeIIeHH cornacHo Teopnn u TepMHHonorun rappeTTa 4 . 
npe,nnO)KeH MeTO,n OilTHMH3aUHH CnC UHilHHAPH'-leCKOH qiop· 
Mbl C IlOHH)KeHHOH nnoTHOCTbIO TOKa B cpe,nHeH '-laCTH 06-
MOTKH ,' 5 '. Pa3pa60TaHhl '-IHCneHHhie MeTOAbl pac'-leTa pa3 -
MepoB o6MOTKH coneHOHAOB ,nnH COJ,naHHJI nonH Ja,naHHOH 
O,nHOPOAHOCTH 16- 9 • 

KpHTH'-leCKHH TOK le CnC C IlOCTOJIHHOH IlnOTHOCThIO 
TOKa BO BCeM o6beMe o6MOTKH onpe,nenJieTCJI MaKCHManb -
HbIM 3Ha'-leHHeM HHAYKUHH MarHHTHOro nonH B o6MOTKe 
Bmax. B MecTax, r,ne B< B max , CBepxnpoBOAHHK Jarpy)KeH 

HenonHOCTblO. CTeneHb ero 3arpy3KH 3aBHCHT OT pac • 
npe,neneHHJI nonH B o6MOTKe u OT (I,. - B) - xapaKTepHCTHKH 
cBepxnpoBOAHI.Qero Ka6en11 /CnK/. Pa3pa6oTaH cnoco6 
COJ,naHHJI MarHHTHOro nonH C BblCOKOH o,nHopo,nHOCTblO B 
CnC, paJ,neneHHOM Ha UHilHH,npH'-leCKHe CeKUHH C paJnH'-IHOH 
cpe,nHeii nnOTHOCTblO TOKa) 10< B 3TOM cnyqae CBepxnpoBO· 
,nHI.QHH Ka6enh Jarpy)KeH 6onee paBHOMepHo, 1.feM B cone
Hou,ne c OAHHaKOBOH nnOTHOCTblO TOKa BO BCeM o6beMe 
o6MOTKH. B peJynhTaTe ,nocTuraeTCH MeHhWHH pacxo,n cnK. 
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3. Bbt6op <fiopMbl 06Mom1<u CIIC 

C TO'-IKH 3peHHH MHHHMHJauuu pacxo,na cnK pa3,nenuM 
o6MOTKY CnC Ha UHilHHAPH'-leCKHe ceKUHH. nony'-leHHe pa3 • 
IlH'-IHblX cpe,nHHX IlilOTHOCTeH TOKa ,\ j B CeKUHJIX CnC 
C BhICOKOH OAHOPOAHOCTbIO nonH AOCTHraeTCJI HaMOTKOH 
ceKUHH CnK paJnH'-IHOro ce'-leHHH, coe,nuHeHHeM ceKUHH 
·nocne,noBa TenhHO H IlHTaHHeM BX OT OAHOrO HCTO'-IHHKa TO" 
Ka. B 3TOM cnyqae Tpe6yeTCJI TOnhKO o,nHa cBepxnpoBOAJI" 
I.QaH nepeMbl'-IKa /KnJ0'-1/ .nm1 nony'-leHHH pe)KHMa cTa6unhHO • 

ro "JaMopo)KeHHoro" MarHHTHoro non11. 
O6MOTKa coneaou,na / puc. 1/ COCTOHT HJ ABYX qac

TeH - ocHOBHOH H KoppeKTHPYIOI.Qeii. OcHOBHaH paJ,neneaa 

as 
a, 

~ 
ii 

I 
I 
I 

~, ! 
I 
' 

~f 

0 ~ a2a3 J_J 
a., -

-a 
~ 

-0 

' 

~ 

Puc. 1. <PopMa o6MomKu coAeHouoa. 
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Ha 3 UHnHH,D;pHtJeCKHe ceKUHH. B JTOM cnyqae KOHCTPYKUH.R 
ee ,nocTaTO'IHO npocTa, a ypoBeHL HH,D;YKUHH B ueHTpe cone
Hou,na MO)KeT 6bITh nOBhlllieH ,no - 6Oa/o OT MaKCHManhHO 
B03MO)KHOro npH 6eCKOHetJHOM KOnHtJeCTBe ceKUHH /IO/ 
4T06hI ,neneHHe OCHOBHOH o6MOTKH HMeno CMhICn, Heo6xo
,D;HMO co6mo,neHHe cne,ny10mux ycnoBHii: 

a/ ofrL_eM cnK B ocHOBHoii o6MOTKe ,non)KeH 6LITh 
6onLllle HnH, no KpaiiHeii Mepe, paBeH o6'heMy cnK B Kop
peKTHpy10meii o6MOTKe; 

6/ KPHTH'leCKHe TOKH BO Bcex ceKUH.RX .non)KHhl 6hlTh 
0,D;HHaKOBhl HnH 6nH3KH K KpHTHtJeCKOMY TOKY CnC. 

YcnoBHe a/ BhIIlOnH.ReTC.R TeM nytJllle, tJeM 6y,neT Bhlllle 
nnoTHOCTh TOKa B KOppeKTHpy10meii o6MOTKe. Bcne,nCTBHe 
BhICOKOH O,D;HOpO,D;HOCTH non.ff B CnC MaKCHManbHOe 3Haqe
HHe HH,D;YKUHH Ha BHyTpeHHeH noBepxHOCTH KoppeKTHpy10-
meii o6MOTKH 6nH3KO K 3HatJeHHIO HH,D;YKUHH B ueHTpe 
coneHOH,na. YcnOBH.R a/ H 6/ M0)KHO BhIIlOnHHTh nyTeM pa3-
.neneHH.R KoppeKTHpy10meii o6MOTKH Ha ,D;Be UHnHH,D;PHtJeCKHe 
ceKUHH. I-fa npaKTHtJeCKHX coo6pa)KeHHH /MHHHManhHhlH 
Ha6op cnK paJnHtJHoro cetJeHHH/ .nn.11 HaMOTKH ceKUHii 
KoppeKTHpy10meii 06MOTKH BhI6paHhl cnK, KOTOpbie npH
MeHeHhl ,nn.R BHyTpeHHeii H Hapy)KHOH ceKUFIT OCHOBHOH 
06MOTKH. 

4. Bb16op ceepxnpoB0611u1<06blX 1<a6e.t1eu 

npH BL16ope cetJeHHH cnK Hcxo,nHM HJ ycnoBHH pamrn
MepHoii HX JarpyJKH no ceKUHHM o6MOTOK. cnK Jarpy)Ke -
Hhl onTHManhHO TOr,na, KOr,na KPHTH'leCKHH TOK coneHOH,na 
I cM paBeH KPHTHtJeCKHM TOKaM Bcex ceKUHH lcM =lcn 

.nn.11 n = 1 .,.. N. npe,nnonaraeM, tJTO nnoTHOCTh To Ka B Ka)K,noii 
ceKUHH A j = IM / S II paBHoMepHo pacnpe,neneHa no ee 
cetJeHHIO, ~ s II - CetJeHHe o.n;Horo BHTKa B 06MOTKe,, n .,_ oii 

ceKUHH / J<!iqieKTHBHoe cetJeHHe cnK/. KoJqJ(pHUHeHT 3anon
HeHHH o6MOTKH A onpe,nen».eTC.R npHH.RTOH TeXHOnorHeii Ha
MOTKH. npe,nnonaraeTC.R o6ecnetJHTh nnoTHYIO HaMOTKY 6e3 
KaHanoB ,nn.11 oxna)K,neHHH c HaT.RroM cnK npH HaMOTKe 
.no 10 KZ/MM 2/ c = 0,3-:-0,4a/o/l 10[ )],n.11 Me)K,nycnoiittoii 
H30n.RUHH HCnOnhJyeTC.R ,n;Ba cno.R naecaHOBOH nneHKH_Ton
mHHOH 50 MKM. B JTOM cnyqae ,nn.11 Kpyrnoro cetJeHHH 

6 

} 

CnK, onHpa.Rch Ha HMe10mHiic.11 onLIT /IO/, CtJHTaeM, tJTO 
KOJ<ii<iiHUHeHT JanonHeHH.R o6MOTKH A = 55 -:-65a/o. Ha OCHOBe 
npoBe,neHHhIX HaMH H3MepeHHH JaBHCHMOCTh 'A j c OT 8 I 
,nn.11 HH06Hii-THTaHOBL1x Ka6eneii HT-5O npH 4,2 KB none 
5 .,..7 T MO)KHO Bh_Ipa3HTh B <IiopMe: 

Aj =(7,7-0,78)10 8 [A/M 2 ,T]. 
C 

)],HaMeTp CnK BHyTpeHHeii ceKUHH ocHOBHoii o6MOTKH 
(n--3)BhI6paH paBHhIM 1,0 MM, 'IT06hI orpaHH'IHTh TOK nH
TaHH.R B npe,nenax ,no ~ 200 A. 3<li<lieKTHBHoe cetJeHHe JToro 

. cnK CtJHTaeM paBHhlM S :i = 1,37 MM 2, no / 1/ HJ paBeHCTBa 
KpHTHtJeCKHX TOKOB onpe,nen.RIOTC.R 3HatJeHH.R Sn B OCTanL
HhIX ceKUH.RX OCHOBHOH o6MOTKH: 

S I" 1 Sn • 11 
- 1 I 0, 7 • 1011 k j n · 

/2/ 

r.ne 0,7-10
11 I A /(M

2 T) l - !rJAi,. /rJB iu ~i;T, 

k -- a F ( ,., ) . I' Cl \ v' (l2 I {) 2 

I
. n I 11 a • ' = <1 fl f·l n --~--- n ' n · n n In II n -·--· ----

''" 1 I /1 l /~2 II 

/3/ 

- BcnoMora T;nhHa'.H BenH'IHHa n -ii ceKUHH. F ( u ,{3 h ..t.opM-. n n ~ 

<liaKTOp o6MOTKH, u = a2 / a I H 1i = b / a 1 - OTHOCH-
11 n n f-n n n 

TenhHhie pa3MephI / 2 a I - BHyTpeHHHH .n;HaMeTp, 2 a 2 ,t 
II . 

Hapy)KHhIH ,D;HaMeTp, 2 b - BhlCOTa o6MOTKH n - oii ceKUHH/. 
ll .. . 

11H,D;YKUHIO B ueHTpe coneHOH,na, KOTOphIH paJ,neneH Ha N 
UHnHH,D;pH'leCKHX KOaKCHanhHhlX ceKUHH, MO)KHO Bhl'IHCnHTh 
no <liopMyne: 

H 
8 ma"_ 7,7-10 __ [1-

,,..l'\i 0,7. 108 

1 ' 
----------] 
(1 t-0, 7. 1011 k _ )N ' 

.111 

/4/ 

r,ne 7,7-1O 11 H 0,7-10 11 :. napaMeTphi (Ajc-B) xapaKTepH
CTHKH CnK /1/. 11H,neKc "max,, BenH'IHHhI BocN o6oJHa'laeT, 
'ITO BenH'IHHa k j11 ,nn.R Bcex· ceKi\Hii O,D;HHaKOBa /ycnoBHe 
,D;OCTH)KeHH.R MaKCHManhHOH HH,D;)'KUHH B ueHTpe coneHOH
,na 110,' /. 113 yp. /4/ npH N= 3 ,nn.11 B~:3 = 6 TrronytJHM 
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1+0,7• 108 • k j = 1,3. npHMeHHB /2/, HaH,IJ,eM: S 2 = 1,05 MM 
2 

H S1 = 0,81 MM 2 • 

YqHThIBaH npHBe,IJ,eHHbie pac,:eThI H pa3Mepbl BbIIlYCKae
MhIX npOMbIIIIJieHHOCTbIO cnK, Mbl BhI6paJIH ,!J,JIH. pa3HbIX 
ceKnHu ocHOBHou o6MoTKH chK c · ,IJ,HaMeTpaMH 1,0; 0,85; 
0,70 MM. Hx (I c-B) -xapaKTepHCTHKH /no 3aBO,IJ,CKHM 
,IJ,aHHbIM/ npHBe,IJ,eHbl. Ha puc. 2. HcnoJib3YH 3KcnepHMeH
TaJibHbie ,IJ,aHHhle / 10 : cqHTaeM, qTo 3qxpeKTHBHhle ceqeHHH 
3THX CnK paBHbl - S l = 0,65 MM; S2 = 0,90 MM 2 , 
S3 = 1,37 MM 2 

BOQ.---,---r-ir--~_;,_~~-, 

JOO 

600 

l 
Ic[A] 

-t 
I - ·--+--~-

1 ~ /1,0 MM : : Tr. 1,.2 K 

soo1-----1--~___µ-r---,__-t-'~;:---t--~-

4 001 I ; "'" 1,1',,1, I I :-..,:,-., I I I 

300~ I I ___ :--; ..... ....,g,,.... I '~ ~ 

200 

1001 l,~l-
--+B[T] 

0 1 2 3 4 5 6 l 8 g 

Puc. 2. (I c -B) - xapa1<mepucmuKu ceepxnpoeocmuKoe u 
3Ha'leHUJl ee/lU'lUHbl B max/I 0/lJl CeKl,IUU 06MOmKU CO/leHOUOa. 

5. Onpeoe11e11ue pa3Mepoe o6M-omKu CIIC 

Heo6xo,IJ,HMO onpe,IJ,eJIHTb pa3MepbI OCHOBHOH / a2 , a3 , 

a4 , b 1 - puc. 1/ H KoppeKTHpyromeii / a5 , a6 , b5 / o6Mo
TOK. BHyTpeHHHH ,IJ,HaMeTp CnC BbI6paH paHee 2a 1= 120 MM. 
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I 

;\ ,, 

lliHpHHa pe6pa KapKaca - L\ b = 3 MM /puc .• 1/. 3a,naqy 
onpe,IJ,eneHH11 pa.3'MepoB o6MOTKH enc .MO)KHO .MaTeMaTH
qe"cKH 'ynpoc'rHTh,' BbI6ilpa.H TOJimHHhl CEiKUHii. OCHOBHO'it'o6:. 
MOTKH O,IJ,HHaKOBhIMH, L\a =,Const. C 'yqel'oM·(,\'j ~B) -xapaK'." 
TepHCTHiu cnK /1/ MO)KHO IIOKaJa.Tb/10/ qTo c:.rimi'BblCOTbl 
'o6MOTKH coneHOH~a 2 i 200 MM B -n:e.HTP~ ero ,IJ,~C~:erae·T-

' ',, , ., -. , I ; . , 1 · _. . ) I ~ ' 

CH HH.D.YKUHHBoc3 TOJlhKO:Ha- O,0lo/.o MeHLilleno'cpaBHeHHIO 

C. si~:r.·~·· 'ni>f p'ac>ie,Te ,Il·J?~~#:bn,~ri~:~; ~T,~rfc~~~~J:,w~~}~Q:. 
MarHHTHblX 3JieMeHTOB B KOHCTpyKUHH CnC . H cqHTaeM 

.., ...., . ·:~·• f•'-·., '-'~ l •J· -~~' _,,. ,,, • ,,r;,,. 
cpe,IJ,y JIHHeHHOH, qTo Il03BOJIHeT npHMeHHTb npHHUHil cynep-
Il03HUHH. 

Ha nepBOM 3Tane pacqeTa HCXO,IJ,HM H3 TeopHH rap
peTTa /,41 - , YC.JIOBlle ~~HO~(),IJ,~OC.TH ·. ~.OJ!H, ~a,IJ,a.~M ,K~¥ ,O.IJ.HO
PO.IJ.HOCTb 6-ii ,9TeneHH. Kpo,.H~ .. T~>ro, 3a,n;aeM ,IJ,OilOJIHH,TeJIL
HOe Tpe6o_BaHHe. O,IJ,H~pO,IJ,HOP)I TTOJIH ~a PTTP~.D.epeHHOM y.'{acT
Ke oca co.rie110H.IJ.a. npH noM npe.IJ.nonar;aeM., q_To .J<_Qppe_i<

. THPYIOLQB;H o6MOTKa He pa~,neµeHa. Ha_ ,C.~;KUHH ~·- lla¥OTaHa 
caepxnpoao,IJ,HIUHM Ka6eneM, KaK, H Hapy~rnaH ceKUHH, ,oc
HOBHOH ()~MOTKH.- ~- '.T~~OM ,,cny_qae,' H}'.)KH<? oµp(;!,IJ,~JIUTb 
4 HeH3BeCI:HblX,0~ . , b {;, '~5 , .,95, /pa3Mepbl O,IJ,HO~eKUH~H
HOH . KoppeKTHPY,IO~eu o6MOTKH, c:o ,IIIJPIIX.aM~/.- ,,D;n,i:, pnpe
,IJ,eneHHH _HX COCTaBHM .. CJie,IJ,Y.IOIUYW. CHCTe~y, H3, 4 ypaBHeH~H: 

' .. ,, 

B oc 
n • . . . N' . ' . , '.; . • 

=I-tis·,, =a
1

.I->\j F(a ·,{3) 
n=l ocn n=l en, n . n 

• ;l, 

N 
I ,\ j nE2 ( a , f3 ) F ( a , f3 ) = 0 

n= l n n n n 

N 
n; r ,\ in E 4 ( ~ • f3n ) F ( a n • f3 n.). =, 0 , · : 

~; \·. 

N . . . . . . ,.,,. ;·--•· 

n~l ,\ j n [ (~ n -f 2) G(an ,,fJn•~l2} +(fJn,+e2.) G(a it'' f3ii+t2 )] 

2~-,\j -~'-G(a.-,fJ,·) 
n=l n .~ '!- f!., ,, ·J' .! 

_ _!J_·, 
-- Bo . z2,., 

;.-•;;:i-·,..,; 

•r•-",. 

,., ' /5/ 
qt,•.;'.!" t' 
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B CHCTeMe /5/ HH.rteKCOM•n• 0603~aqaeM iHKTHBHhle 
KaTyllIKH; KOTOPLIMH DPH pacqeTe JaMeHJieM peanLH}'IO 06-
MOTKY coneHOH.rta, ·a= a2/ a I· ,H /3= b / a I - OT_HOCHTenbHhle 
pa3Mepbl iHKTH_BHLIX KaTyllleK, F(a,9{3)- K03iimuieHTiop

Mbl /cM. /3./;. E2(a;'f(H _E1 (a,{3) - Ko3iiHu,HeH_:LI cTeriemwr~ 
p11:.na /cM.~ Hanp., /, t 2 =z2 /a 1, r.ne 2z 2 .rtnHHa yqacT 
Ka OCH coneHOH.rta, Ha KOTOPOM Ja.rtaHO .nononHHTeilbHOe 
Tpe6oBaHHe O.rtHOPO.IlHOCTH non.R B/Bo . CHMBOilOM G(a ,{3) 
o6oJHaq·eHo BbipameHHe: 

G (a, f-3) "' F ( a , f3 ) / ( 11
11 

/-3 ) • /6/ 

)J,ononHHTenbHOe Tpe6oaaHHe o.nHopo.rtHOCTH nom1: B/B O = 
= lo/o Ha yqacTKe OCH .rtnHHOH z2 ·= ±120 MM. ,D,m1 z 2 -.., 
> 120 MM ',z:imJ Ja.rtaHHhlX BeJlHqHH CHCTeMa ypaBHeHHH /5/ 
He HMeeT pemeHHH. , •' -~ 

Paniephl · OCHOBHOH o6MOTKH (;\a ,b 1 ), nony<'.ieHHbie B 
peJynbTaTe nepaoro 3Tana pac<ie'ra, iHKcupyeM, a on
+uManhHhle pa3Mepbl KOppeKTHpyIOll{eH 06MOTKH / a:; 
a6 ~ b5 · - · puc. 1/ · - onpe.nenuM cne.ny10lll,HM o6pa30M: 

)J.m1 Ja.rtaHHOro JapaHee MHOmeCTBa BeJJHqHH pa3MepoB 
b 5; u a6 paJMep a5 onpe.nenuM MeTo.rtoM, onucaHHbIM 
B 7:'. TaK, qTo6bI B Ja.rtaHHOM npocTpaHCTBe Z = ±20 MM 

H R = ±40 MM 6Lina nonyqeHa Haunyqma11 o.nnopo.nnocTb 
non11, T.e. TaK, qTo6bI I;\ B/B 

O 
!max • min . 

6. Pe3yAbmamMpac~ema 

B peJynbTaTe nepaoro 3Tana pacqeTa nonyqeHo: ,\ a c: 

= 6,715 MM H bl = 169,67 MM. 

Ha BTopoM 3Tane npose.nenbl pacqeTbI .nn11 aenHqHHbI 
b 5 B HHTepaane 190 7 220 MM H .rtnH aenuqHHbl a 6 B UH -
Tepsane 60-:-110 MM. B peJym.TaTe .rtnH Ka)K,IJ.oro JHaqeHHJI 
pa3Mepa b 5 onpe.neneHLI OilTHMaJILHhle pa3Mepbl a(, H a 5 
TaK, qTo6LI l~B/Bo !max ➔ min /puc. 3/. Ha puc. 4 

/ 
max 

npuae.neHbI JHaqeHHH I~ B Bo I a JaBHCHMOCTH OT 
pa3Mepa' b 5 .nn11 onTHManLHLIX paJMepoa a 6 u a 5. C yae -
nuqeHHeM paJMepa b5 yaeJIH'IHBaeTCJI u o6'beM o6MOTKH 
coneHOH.rta V - CM. puc. 5. Ha OCHOBe npuae.neHHLIX 
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1001 ~ 
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BOt41 
70 / ---

f ~ J106 
.. 103 

6or r I t~- --+---~ 100 I 

501 ' I 
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190 200 210 220 
Puc. 3. OnmuMaAbHbie c mo~1<u 3penw, oonopoonocmu no11Ji 
pa3Mepbl a" U a;, 6 3U6UCUMOCmu om pa3Mepa b:; · 

q5 
(),4 

AB >< 
10

-s MAX 
B , I 

0 I - l 

' 
QJ~!\ I· ~~~ 

02• I \ 
I t 

I 

Q11 I :::-t:. :-1 
I 

0 I I I~ .b~[MM} I 
,190· 200 210 '220 

··• 

1u.c. 4. 3na~enw, I AB/B0 ! '.".!'.\ 
5 • 

e 3aeucuA10cmu om pa3Mepa 

-11 
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4,sl f I I I Y ~/ 
4.41 I I >+t -t 
4.21 I A 1[1 
4.0~-1 .1 I I l I 
3.81 I I I ~sf Mt;1] I 
' ·100 200 210 220 

Puc. 5. 3aBUCUMOC1/fb 061>eMa 06M01/IKU COAeHOUOa V 0111 
pa3Mepa b 5• 

CeKURSI 

1 

2 

3 

4 

5 

ilRaMeTp 
caepxnpo-
BO!lHHKa 

(MM) 
- - - ----

Ta6n0:ua 

ITapaMeTphl CeKUHft 

s V nnaaa 
fMM2] [cM 31 caepx-

npOBOA-
HRK8 

M 

max 
B /I I T/ C 

[T/ Al [A] [%] 

~ 0,70 0,65 1074 1651 0,01745 267 85,4 

0,85 0,90 1010 1121 0,0251 287 79,5 

1,0 1,37 904 660 0,0306 255 89,4 

0,70 0,65 932* 1432*0,0265 228 100,0 

1,00 .1,37 181* 132*,0,0314 250 91,2 

*'BeJIH'IHHbl IlpHBe)J.eHbl ,I\JIH .I\BYX ceKUHii /aepxHeii H HH)l(Heii/ 
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' - t i-----------
{O~-
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O I ~ 2"7,I/ ~K~Yl\ u 

~R[cM] --

-1.0 I 

-1.5 I 

-20L....:. 
I I 

Puc. 6. 3aaUCU!t10C1/fb ;\ B/B O B paouaAbHOM HanpaaAeHUU 
R OA.Ji 3Ha'-leHUU Z = 0,5; 5; 10; 15 u 20 MM. 

3aBHCHMOCTeii / puc. 3- 5/ BbI6paH BapHaHT c b _ = 195 MM. 
a 

Pa3Mepbl a 6 = 107 ,4 MM H a5 = 70,0 MM. 
P actJeTHa.R O)].HOPO)].HOCTh TIOJI.H B e)],HHHuax L'. B/B!)''{ 1 o·6 

B JaBHCHMOCTH OT paJMepa R )].JI.fl Z = 0,5; 10; 15 H 20 MM 
npe.u.cTaBneua ua puc. 6. Ha puc. 2 HJ06pameuL1 JIHHHH 
Bmax;1 ceKUHH. KpHTH'leCKHH TOK coneHOH,I\a /6e3 y'leTa 
B03MO)KHOH .u.erpa.u.auHH/ onpe,I\eneH KpHTH'leCKHM TOKOM 
uapymuoii ceKUHH KoppeKTHPYIOI.Qeii o6MOTKH: I c M = 228 A. 
l1H.I\YKUHH B ueHTpe coneHoH.u.a npu Icl\1 .u.ocTHraeT B0 c = 
= 6,8 T. 3arpymeHHe c CITK T/ n == I cl\l / lcn npHBe)].eHo 
BMeCTe c OCTaJibHhlMH napaMeTpaMH coneHOH)].a a ma6Au1.1e. 
O6beM o6MOTKH coneHOH,I\a V ~ 4100 CM

3 K03cbcbHUHeHT 
V/a3~19 , I • 

·13 



Jiumepamypa 

1. B.Girard, M,Sauzade, Nucl./nstr,Meth., 1964, 25, 269. 

2. ).Jelinek, /.Dolezal. Czechoslovak Journ. Phys.,sec.A, 1972,22, 
331. • 

3. L. Cesnak, D.Kabat, J;Kokavec, L.Krempasky, Elektrotechnicky 
obzor, 1975, 64, 1, 3. · 

4. M.W.Garrett. Journ. Appl.Phys;, 1951, 22, 1091, 
5. L.Cesnak, D.Kabht. Journ. Phys. E: Scient. Instr., 1972, 5,944. 

6. E.JI.)l(uo,we, JI.JI.3uuoebeea, H.E.Py6uu. Coo6U1eHue 
OH.RH, P9- 7580, ,l(y6ua, 1973. 

7. JI.AAeKcauopoe, E.JI.)l(uo1<oe, JI.JI.3uuoebeea. Coo6-
U1euue OH.RH, Pll-8059, ,l(y6ua, 1973. 

8. C.10.KAuMeHKO, B.K.OJ1Cozuua, Ilpenpuum HA3, 2511, 
Moc1<ea, 1975. 

9. B.H.Kypo'IKUH, B.II.Ha6epeJ1C11b1x, B.B.IlepMJ11<oe, 
B.A . .RopoumuKoe, A.A. Yooo. )l(yp11aA mex11u'1ec1<oii 
fPU3UKU, 1975, moM XLY , ebin. 5, 943. 

10. ,a.Ka6am. ,l(uccep111a14uJ1, EpamucAaea, f/CCP, 1975. 
11. ,l(.MoHmZOMepu. Il0Ay'le11ue CUAbllblX MaZHUmHblX noAeii 

C nOMOU/blO COAeHOUOOe. nep. C aHZA. U30. HayKa, 
Moc1<ea, 1971, 265. 

14 

PyKonucb nocmynuAa e U30ameAbCKuii omOeA 
26 aezycma 1976 zooa. 


