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B ~ocne,nnee BpCMH 3Ha4HTCIThHO BOJpOC HHTepec 
K rnnepOHHbiM llY"'KaM, KOTOpbiC 'MoryT .OhiTb llOITY'ICllhl na 
conpeMeHHhiX yctwpnTerrHx. B t.acTHocTir, TaKoii. nyqoKyme 
ciJynKunonnpyeT na npoTonnoM cliiixpounKrroTpone a UEPHe'1 ~ 

llocKOIThKY BhiBo,nHMhie · HJ yct<opnrerr~ rnnepoHhi HMC,H?T 
BbiCOKYIO 3'lieJ>rH.lO /~eCHTim:r~·B/c/ H MaiThie DI,lCMCHa :>KHJ··.: 
HH /;, 10 -l. CCK/; uerrecoo6pa3HO ,nnH HX ciJoKyCHpOBKH . . . •' . . . ' ~ . . . ' ' . . 
H TpancnopTHpOBKH HCllOITbJOBaTh caepxnpono,nHIUYIO CHCTe· 
MY H3 KBa,npyllOITbHbiX . ITHH3, KOTOpaH npH OTHOCHTCITbHO 
MaiTLI~ mmepe"'HhiX H nponorrLHhiX paJMepax noJnorrHeT 
COJ,naBaTb BbiCOKHC rpa,nHCHTbl HanpH:>KCHHOCTH MarHHTHOrO 
norrH 121. · 

,IJ;ocTaTO"'IIO _KoppeKTHhiH paC"'CT :raKOH CHCTCMbl IICBOJ • 
MO>KCH 6e 3 · ·3'HanHH ciJo:KycnpyroiUHX · caoiicn3 Kna,ripynorrhHhiX 
ITHH3, KOTOpbie, B CHITbiiOH CTCllCHll JaBH.CHT OT xapaKTCpH· 
cTHK 'ncn~rrLJyeMLix cnepxnpono,nHuilix H MarnHTHLIX MaTe· 
pna:rroa: llonoMy naM npe,ncTanrrHrtocb nal16orree npannnL· 
liLtM. npoBCCTH Mo,nennpoaanHe· 3ITCMCUTa·: ciJoKyCHPYIDIUCH 
c:ncTe~LI, ocnosLIBaHch ua. ncnoni.Jonamm Te.x .MaTeptlarroa, 
KOTOPLIMH" ·MLI . pacnoi.~araeM. '~poMe 1-oro, 6Lm naiineu . . . ,' ' '···- . .. . ··~: . . ' .. 
TaKOH napHaHT KOJICTpyKTlfBHOrO .IICllOITIICUHH 'ITHUJhJ,:KOTO· 
pbJif."'HBITHCTCH TCXHOnorH"'CCKH. npoc'TbiM H ,naeT BOJMOm· 
HOCT,L · npHMbiM CYMMHpOBanHe'M ,"'Hcrra,· 3ITCMCHTOB norry'-iHTL 
ciJoKyCHPYIOIUYIO CHCTCMY ITIOOOH· n.poT.HmenuocTH. ··. .· . 

. H3necTHO, ':ITO B anepType ~mi'npynorrhli9H ITHHJLI MO:>KUO 
, c BLicoiwii TtJ"'HOCTLID· coJ,nanaT·L rionepe;moe. MarnHTHOe 
. ito.Jie C UOCTOHHHLIM rpa,nHCHTOM uanpH:>KCHHOCTH, CCJIH 
npannrr&no o6ecne"'HTL rpaHH"'HLie ycrroDHH. Kna,npynorrLnaH 
ITHH3a C nomocaMH, HMC;IQIUHMH ciJopMy; rnnep6omt"'CCl<lfX · 
uniuiil,npon'~ · H c KaTymKaMH noJ6ym,nennH. TpeyronLnoro. 



ceqeHHH HBnHeTcH H~eanhHoi. O~HaKo co3~aHH~ nHH3hl c 

ITOniOCaMH CTODb CDO:)ImOi KOHqJHrypaD;HH IIpH BbiCOKOi Tpe-

6yeMoi TOqHOCTH H3rOTOBDeHHH /±0,25 MM/ COIIpH)KeHO 

co 3HaqHTenhHhiMH TeXHHqecKHMH TPY~HOCTHMH. K_oHcTpyK

D;HH KBa~pyiiODhHOi DHH3bl Cylll;eCTBeHHO YIIPOIII;aeTCH, ecnH 

rroniOCHhie · HaKoHeqHHKH H3rOTOBHTh He rHirep6onHqecrmi 

clJopMbl, a D;HDHH~pHqecKoi, a KaTyiiiKH B036y)K~eHHH -

Tparreu;eH~anhHoro HnH rrpHMoyronbHoro ceqeHHH. Teope

THqecKH 1
3

/ ~ 3KCIIepHMeHTaDbHO / 4 / 6binO IIOKa3aHO, qTo 

OIITHMaDbHOe 3HaqeHHe · pa~Hyca 3aKpyrneHHH IIODIOCHOro 

HaKOHeqHHKa ~OD)KHO COCTaBnHTb R = 1,10 - .1,15 a /r~e 
a -. pa~HYC arrepTypbi/ ITpH 3TOMH3MeHeHHe rpa~HeHTa Ha·

IIpH)KeHHOCTJf :Mar:imTHoro rtonH He 6y~eT· rrpeBhiiiiaTb ±0,2o/o 
Ha paccTOHHHHX OT ocH nHH3bi r < 0,8 a. · 

B HacToHmei ·pa6oTe rrpHaoiHTCH pe3yJihTaThi :HcrrhiTa

HHi caepxrrpoao~1imei MarHHnwi KBa~pynonhHoi nHH3hl, 

cxeMaTHqecKHii qelne)K · Ko~opoi · rrpe~cTaaneH Ha pHc. i, 
a Ha pHC. 2 IIOKaJaHO ee IIOIIepeq:ffo~ ceqeHHe •. 

.. 

PHc. 1. Caepxnpoao~HIII;aH MarHHTHaH KBa~pynonhHaH DHH-
3a c arrepTypoi 30 MM. · · 

4· 

~ 

/'"I 

. \ 

Y. 

X 

PHc. 2. IlorrepeqHoe ceqeHHe .nHH3hi. 

AnepTypa nHH3hi /a = 1,5 eM/ o6pa3oBaHa rronro_CHhiMH 

II;HDHH~pHqecKHMH HaKOHeqHHKaMH /cTaDh ."ApMKO"/, HMe.IO

III;HMH OllTHManhHhii pacqeTHhii pa~HYC OKpyrneHHH 3,45cM. 

IIonHaH Hx ~nHHa cocTaBnHeT 15 .eM. ~nH yMeHbiiieHHH 

BDHHHHH KpaeBbiX 3tPtPeKTOB IIODIOCHbie HaKOHeqHHKH ITO 

KOHD;aM BbmonHeHhi B BH~e rronycclJep. IIonrocH.hie HaKoHeq

. HHKH BCTaBneHbl BHYTPh. CIIDOIIIHOrO II;HDHH~pHqecKoro HpMa 

/cTanb '~ApMKQ"/ . C BHeiiiH~M ~HaMeTpOM 10,5 CM •. KaK 

BH~HO H3 pHCYHKa, .·B. KOHCTPYKD;HH D!fH3bl rrpe~yCMOTpeHa 

B03MO)KHOCTb . 6biCTpOi CMeHhl · IIOniOCHbiX HaKOHeqHHKOB·, 

. qTo. o6ecneqHaaeT rrpoBe~tmiie .Hccm;~oBaHH.i ee tPOKYCH

pyiOIII;H.X CBOHCTB c.· IIOMOIII;biO. IIOniOCHbiX .· HaKOlieqHHKOB·, · 

BbiiiODHeHHbiX .H3 pa3nHqHbiX Ma TepHaDOB •. 
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KaTyiiiKH B036y:»<~eHH.H n3roToBneHhi 6ecKapKacHhiM cno-. . 2 
co6oM H HMeroT np.HMoyronbHoe ceqeHne 1,2 x 0,6 eM • 
KaK BH~HO H3 pHC. 1' Ha Kp'agx nHH3hl o6MOTKH B036y:»<~eHH.H 
cnerKa OTrH. 6aiOTC.H. H npH:>KHMaiOTC.H K-noniOCHhiM HaKOHeq
HHKaM. B Kaqecn3e M~Tepnana.c ~n.H 06MOTKH B036y:»<~eHH.H 
6bma HCnonh30BaHa npoBon'oi<a ~HaMeTpOM 0,25 MM H3 
CBepxnpOBO~JIIQero cnnaBa HH06Hii 500/o '+ ~HpKOHHH 500/o, 
HMero~Qa.H KpHTH'IeCKHii TOK ~n.H Kopon<:oro o6pa3~a 40A 
B none 40 Krc. liHCnO·BHTKOB B. Ka:>K~OH KaTyiiiKe B036y:»<-
~eHH.H.- 320. . . . . 

IlHTaHHe 06MOTOK B036y)J(~eHH.H nHH3bl npOH3BO~HnOCb OT 
BbiCOKOCTa6HnhHOrO HCTO'IHHKa TOKa C aBTOMaTH3HpOBaHHOH 

1 cnc'ieMoii BBo~a -BhiBo~a, n:Meio~Qero HecTa6HnhHOCTh TOKa 
'7 x 10 - 6 qac -t· 15 1. 

Ha pnc. 3 ~aeTc.H o6IQHH BH~ KBa~pyironhHo:H: MarHHTHoii 
nHH3hl BMecTe c KpenneHHeM, rro~BecKo:H: c TOKono~BO~.H
IQHMH npOBO~aMH. 

0CH081lblE; napaMeT/lpbl llUH3bl: 

AnepTypa , eM 
BHeiiiHHii,~HaMeTp, eM 
,!J;nHHa, CM 
IInoTHOCTh TOKa B o6MOTKe, 
A/cM 2 

MaKCHManhHoe none, Kr c 
MaKcn:ManhHhiH rpa~H·eHT, 
Krc/cM 
Hennlie:H:HoCTh rpa~HeHTa 
B o6nacTH r ~0,8 a~ o/o 

- 3 
- 10,5 
- 15 

4 
-1,34x10 
- 16 

- 12 

-<1 

Y'IHThiBa.H aKcHanhHyro criM:MeTpHio nHH3.hi, H3MepeHHe 
rpa~HeHTa Hanp.H:»<eHHOCTH MarHiiTHoro non.H · B Heii y~o6Ho
BhlnOnH.HTb no H3MeHeHHIO ·MarHHTOCOnpOTHBneHH.H . C no
MO~Qhro npoT.H:»<eiiH:O'ro ~aT'IHKa, HMero~Qero npeHe6pe:»<H:Mo 
ManLie nonep'e'ti:Hhie p'a3Mepbi. HaH6onee 'no~xo.ri.HIQHMii ~n.H 
3TOH ~enH . .HBn.HIOTC.H ~aT'IHKH H3 BHCMYTOBoif·npOBOJibKH' C 
ManhiM nonepe'IHhiM ceqeHneM:, :MarHHTotonpoTHB~eHH·e-·:Ko
Topo:H: npH HH3KHX TeMnepaTypax xoporno H3y'leHo 16 •7•81• 

6 

I .,. 

) 

· PHC. 3. 06IQHH BH~ MarHHTHOH KBam)ynonhHOH .. nHH3hl B. 
c6ope. - · 

,[J;n.H o6ecne'leHH.H y~o6cTB npoBe~eHH.H H3MepeHHH 6hm 
- CKOHCTPYHPOBaH cne~HanhHhiH MarHHTOMeTp, H3MepHTenh

Ha.H ronoBKa KOToporo B pa3pe3e cxeMaTH'ieCKH noKa3aHa 
Ha pHc: 4. H3MepeliH.H npOH3BO~HnHCb onpH TeMnepaType 
:>KH~Koro renHH. IlpH 3TOM .H3MepHTenh}{hiH 3neMeHT Mar
HHTOMeTpa- O~HOBpeMeHHO CO~ep:»<an ~Ba ~aT'IHKa - npo.
T.H:>KeHHhiH jpa60'IHH ~aT'IHK/, npe~Ha3Ha'leHHhiH ~n.H H3Me-

.7 
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PHc. 4. MexaHH'IecKoe ycTpoiicTBO ,n:m1 rrepeMell{eHHH ,n:aT
'IHKOB MarHHTHOrO IIOll.!l B arrepType llHH3hl. 

peHH.!I rpa,n:HeHTOB H TO'Ie'IHhiH j OIIOpHhiH/, CJIYlKHBIIIHH ,n:n.!l 
rpa.n;yHpOBKH pa6oqero .n:aT'IHKa, a TaKJKe ,n:nH rrpoae.n;eHHH 
HerrocpeJ].CTBeHHhiX H3MepeHIIH COCTaBnHIOIUHX aarrpHJKeH:HO-
CTH rron.11 Hr B Kpaeaoii o6nacTH nHH:3hi. . · 

Pa60'IHH ,n:aT'IHK 6hm, BhiiiOnHeH B BH.n;e rrpHMOnHHeiiaoii 
HHTH H3 BHCMyTa, 3aKnroqeaaoii B . .cTeKnHHHYIO o6ono'IKY. 
,!(nHHa. HHTH c.ocni.an.Hna 32 M~, .a ,n:HaMeTp ITO BHCMYTY -
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.C 
(. 

1 
~· 

il 
1 
I 

I 
l 

I 
l 
~·· 

l 
{: 
'I 
l: 
\ 

r. 
I -

~ 

OKOno· 0,02 MM.· OrropH:biH ,n:aT'IHK HMen dJop'My'rrnacTHHi<H H3 
aHcMyTa pa3MepoM 1 x 1 x 0,2-M:M3• Ha pHc. 5 rrpHae.n:eHhi 
3aBHCHMOCTH COIIpOTHBneHHH o60HX ,n:aT'IHKOB_ OT HarrpH
JKeHHOCTH MarHHTiwro IlonH rrpH TeMrrepaType JKH.n;Koro 
renHH. KaK BH.D:HO H3. pHCYHKa, · 3aBHCHMOC_Th CTaHOBHTCH 
cTporo · nHHeiiHo!i B · rron.11x, rrpeBhiiiiaiOil{HX 2,5 Krc ,n:nH 
pa6oqero )laT'IHKa · H 6onbiiiHX 7 .Krc - .n;nH orropHoro. , . . 

lJyBCTBHTenbHOCTh .pa6oqero ,n:aT'IHKa . B . cpe,n:HeM 6hlna 
· IIpH6llii3HTenbHO B 2 pa3a Bhiiiie 'IYBCTBHTenhHOCTH OIIOpHO
ro ,n:aT'IHKa H COCTaBnHna 0,45 ~B/Krc. 

Conpomu!MeHue (lnacmuHbl, 0{'1 
·o 0.1( . 0.8 t2 f.6 

M.-------,--------.-------.----~~ 

u 
~ t5 

~-
C:i 
~ 

2 
-~ 

E: i 10 

~. 

i 
I· 
::t: 

0 
-~ ~ ~- u ~ 

. . Conpomu!vteHue Humu, OM 

PHc. 5. 3aBHCHMOCTh MarHHTocorrpoTHBneHHH ,n:aT'IHKOB 
Hl BHCMyTa. o - pa6o<mii ,n:aT'IHK /ToK 0,5MA/, o- orropHhiH
,n:aT'IHK /TOK 10MA/. 

9 
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,D;aT'IHKH MarHHTHoro non.H HMenu TPH.CTeneHH cso6o,tibi, 

KOTOpbie o6ecne'IHBan·HCb. C nOMOIIJ;blO rrpel.I,H3HOHHOrO ·.Me

xaHHl.JeCKOro . ycTpOHCTBa, , OCHOBH~Ie. 3-JJeMeHTbi , KOT~poro 
oTl.JeTnuso BHJJ:Hhi Ha.puc._ 4. ITo .nnaMeTpymiTyHHoro Kopny;. 

ca /2/ ycTaHosneH MHKpoMeTpnqecKuii · BHHT /8/; ·no i<oio
poMy nepeMell{aeTc.H non3yH /7 I. C non3yHoM ·wapHHpHo· 

CB.H3aHa paMI<:a /3/, Hecym;a.H ,naT'IHKH ,MarHHTHOrO. nOJJ.H 

/6/. .llpH Bpam;eHHH BHHTa nOJJ3YH . .D;BH)I(eTC.H !10 'pa~n,ycy 
H nepeMem;aer paMKY · c JJ:aTttHKaMH. Ha3Ha'leHHe .paMKH 

COCTOHT JJHlllb B COXpaHeHHH nJJOCKOCTH, nepeMem;e,HH.H ,11;a T

'IHKOB. TaK KaK JJ:aT'IHKH i<ecTKO CB.H3aHbi c non3yHOM, TO 

npH TaKOM ,li;BU)I(eHHil He npOHCXO,li;IlT pa3BOpOTa ,ll;aT'IllKOB 

OTHOCHTeJJhHO C06CTBeHHOH OCH H o6ecne'IUBaeTC.H HX ,li;BH

)I(eHUe CTporo n Me.D:na~moii' nnoc~oc~n nnH3hi. 3To .no

CTHraeTC.H TeM, 'ITO paMKa C ,ll;aT'IHKaMH, B ,CBOIO oqepe,nh, 

lllapHilpHO CB.H3aHa CO B'I'Opoii paMKOH, HMeiOm;eii nO,li;Bll)I(HOe 

KpenrreHne s Kopnyce /2/. 
lf3MepnTenbHa.H ronosKa JJ:aT'IHKa ueHTpnpyeTC.H B Me)l(

noniOCHOM npOCTpaHCTBe JJHH3bl C .nOMOIIJ;hlO 6e3JJIOcPTOBbiX 

TO'Iel.JHhiX ono'p /5/, pacnono)l(eHHhiX no Kpa.HM · Kopnyca 

/2/. Bee JJIOcPThi s no.nBH)I(HhiX coe.D:HHeHn.Hx OTJJ:enhHhiX 

3JJeMeHTOB Il3MepnTeJJhHOH roJJOBKil Bbi6paHhi npy)I(HHHbiMH 

paCT.H)I(KaMH. MHKpOMeTpHl.JeCKHH BHHT qepe3 napy KOHH· 

'leCKHX IIIeCTepeH CB.H3aH C BepTHKaJJhHbiM '·Tpy6'1aTbiM 

npHBO,li;OM /1/, Jia KOHIJ,e. KOTOporo B TenJJOH."30He HMeeTC.H 

OTC'IeTHOe ycTpOHCTBO. TiepeMem;eHHe rOJJOBKil MarHHTOMeT

pa B OCeBOM HanpasneHHH ocym;eCTBJJ.HeTC.H C IIOMOIIJ;blO 

pee'IHOrO MeXaHH3Ma, )l(eCTKO CB.H3aHHOrO C IIOJJbiM BepTn

KaJJhHbiM IIITOKOM /9/, a B a3uMyTanhHOM HanpasneHnn -

IIOBOpOTOM BCero MeXaHH3Ma B IJ,eJJOM. 

·TO'IHOCTh, C KOTOpOH paMKa C ,ll;aTl.JHKaMH MO)I(eT 6biTb 

ycTaHOBJJeHa B anepType KBa,ll;pynOJJbHOH JJHH3bi, COCTaBJJ.HeT 

nn.H pa.nuanhHoro HanpasneHH.H 0,01 MM, ocesoro - 0,5 MM 

H a3HMyTaJJhHOrO - 2 °. 
lf3MepeHHOe 3Ha'IeHHe MaKCHMaJJhHOH Hanp.H)I(eHHOCTH 

MarHHTHOrO nOJJ.H B anepType JJHH3bl B 3aBHCHMOCTil OT TOKa 

B036y)l(,neHH.H rrpe,ll;cTasneHo Ha pn~. 6. llpn ysenuqeHHH 

TOKa CBhiiiie 20A Hal.JUHaeTC.H HaCbiiiJ;eHne IIOJJIOCHbiX Ha-

KOHe'IHHKOB, H 3aBHCHMOCTh Haiip.H)I(eHHOCTH non.H, a, cne

.D;OBaTeJJhHO, H rpa,nueHTa, OT TOKa B036y)l(:neHH.H rrpno6pe-

10 

TaeT HeJJUHeHHhiH xapaKTep. llpn HaU60JJhiiieM TOKe B 06MOT-· 

Ke - 4QA BeJJUl.JHHa Hanp.H)I(eHHOCTH non.H B6nH3H nOJJIOCHOrO 

HaKoHe'IHHKa coc-rasn.HeT- 17 Krc. 
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ToK !Jo35y*aeHufl, a 
Puc. 6. 3asncuMoc·h ~aKcu:ManhHoii. Hanp.H~eHHOCTH Mar-' 
HHTHOrO n·OJJ.H B anepType JJHH3bl . OT TOKa· B036y)f(,neHHH 
jr= 1,4 CM, nJJOCKOCTh X=y-f. 

.f:· ;·· •· 

,. 

Pacnpe.neneHue , cociasnHIOUiilx -- IIanp.H)I(eHHocTH Mar"' 

HHTHOrO . non~ no pa.fiuyc}r aiie'p.fyphi IIpH 3Hal.JeiiH.HX TOKOB 

so36y)I(JJ:eHH.H 30 u 35A .naeTc.H Ha puc. 7. KaK BH.D;Ho H3 

II 
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Pa~cmoRHue nopaouyclj antpmypbi,HM 

Puc. 7. HJMeHeHHe Hanpn*eHHOCTH ~arHHTHorp nonn no 
pa,AHycy anepTypbl. 0. - TOK B036Y*.AeHHH IB = :~~ a; rpa
,AHeHT a ueHtpe so= 12,3 Krc/cM, iinoci<oc-ft x...y ;f)- 1a =· 
= "30 B, so= 11,2 Krc/cM, x=y ; L\ - 1 a = 30A, so = 
= 10 KrcjoM, X (y:o:O), . : 

pHCYHKa, nHHeHHaH . JaBHCHMOCTb COCTaBnHIOIUHX nonH HMe
eT MecTo annoTh .AO JHatieHHH pa,Auyca r = 1,2 CM. HJMe~ 
peHHaH BenHtiHHa HenHHeHHOCTH noriH npu r S1 ,2 _CM He npe
BbiWaeT 0,2o/o. Ilpu 6onhwux JHatieHH~X pa,Auyca HenuHeii
HOCTb pe3KO BOJpacTaeT H Ha rpaHHUe anepTypbl HMeeT 
JHatiHTenbHYIDBenH'IHHy. 

3HatieHHH rpa,AHeHTa MarHHTHoro nonn B nnocKOCTHX 
<iJoKycupoBKH u . .Ae<l!oKycupoBKH paBHbi. TaK, npu . ToKe 
aoJ6Y>K.AeHHH 30A oHo cocTaanneT 10 Krc/cM. O*H.Aae-

12 

MaH ·aenH'IHHa rpa,AHeHTa B ·3THX. nnOCKOCTHX. ,AOn*Ha CO
CTaBnHTb npu6nHJHTeJlbHO' 12. ·Krc/CM HPH TOKe. B036y>K-

. ,AeHHH 40A; rpa,AHeHT B ,AHaroHanbHOH . nnOCKOCTH X= y 
npu6nH3HTenbHO ·ua 12o/o BbiWe, tieM B <iJoKyCHPYIOIUeii nnoc'" 
KOCTH, H npH TOKaX 30 H 35A COCTaBnHeFCOOTBeTCTBeHHO 
11,2 H 12,3 Krc/cM. 

· Ha puc.· 8 npuae,AeHbi KpHBbie pacnpe,AeneHHH: HanpH
*eHHOCTH MarHHT:~IOro nom1 H r( z) B .AHaroHanbHOH nnoc-· 
KOCTH npH .ABYX 3HatieHHHX _-paCCTOHHHH OT OCH ;KBa,Apy
nonbHOH nHHJbi r = 5,6; 10,8 MM; KaK BH.AHO HJ pucyHKa~ 

~~-----.------.-------r------.--~--~~ 
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PaccmORitue no ocu. OZ nuHJbl, CN 

Puc. 8. HJMeHeHue HanpH*eHHOCTH MarHHTHoro nons no 
OCH HHH3bl /nnOCKOCTb X=y '/. . . 

XapaKTep 3THX KpHBbiX OCTaeTCH HeHJMeHHbiM: B UeHTpanb
HOH qacTH HMeeTCH nnaTo npoTH>KeHHOCTb_IO -10 CM, a JaTeM 
none peJKO cna,AaeT. <flOpMa KpHBbiX 6nH3Ka K COCTaBHOMy 
KOnOKony, n03TOMy 3<iJtPeKTHBHaH ,AnHHa TaKOH nHH3bl XOpOWO 
OnHChiBaeTCH Bbipa*eHHeM fgf: . . . 

1 L=2zk +2 rrd, 
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r.ne 2 zk- .nnHHa nnaTo, d ~. K03!jl!j!HQHeHT, :o6ecnet.IHBaiOIQHii 
HaHnyqrnee ~!JBlla,lleHHe ·: 3KCnepHMeHTanhHOH H •. pacqeTHOH 
JaBHCHMOCTeii; H r( z) .•. ·; 

llo.ncTanmuL z·k:; 5:.cM .. H d = 3,5 .cM~·Haxo.nHM, t.ITO 
3!jl!jleKTHBHaH ,llllHHa llHH3hi-paBHa 15;5 .CM. 

llony'leHHhie peJynhTaThl no Mp.nenHpoaaHHIO ¢loKycHpyro
mero 3neMeHTa KBa.npynonhHoii nHH3hi- no3BonxroT c.nenaTh 
BblBO.ll, 'ITO Bhi6paHHhiH Ha~ll napnaHT HCllOnHeHHH HBnHeTCH 
He TOllhKO TeXHOnOrHt.IeCKH.npoCThiM, HO H o6ecnet.IUBaeT 
BhiCOKoe 3Ha'leHne rpa.nHeHTa MarHHTHoro nonx /-12Krc/,cM/ 
C O,llHOpO,llHOCThiO He Xy)Ke lo/o npH noneJHOH anepType 
pa.nHyca. I ,2 eM. 

3KcnepHMeHTanhHhle . .llaHHhle, npHBe,lleHHhie HaMH B 
cTaThe, Mory·T 6b1Th Henocpe.ncTBeHHO ncnonhJOBaHhi npH 
npoeKTHpOBaHHH npOTJI)KeHHOH CHCTeMhl .llllH !j!OKYCIIPOBKH 
H TpaHcnopTHpOBKH. rHnepOHHhiX ny'IKOB 6onhliiOii 3HeprHH 
/10 - 100 r3B/c/. 

B .. JaKnroqeHHe an Tophi Bhipa)KaiOT -. ·6naro.napHOC1'h 
ID.$.KHceneny Ja npe.no~TanneHHe aa npeMH HJMe~eH~h 
HCTO'IHHKa To:Ka c BhiCOKoii cTa6HnhHOCThiO, a'TaK)Ke E.H.Py
caKoBy 3a BhiCOKOe Ka'leCTBO BhinOnHeHHhiX pa6oT. 
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