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BacHnbeB B.A. 11 np. 8 - 10323 

YcrpoAcroa nnH H3MepeHI1H aaBHCHMOCTH Kp11rl1qecKoro roKa 

or BHeWHero MarHI1THOrO ITOnH KOpOTKHX o6pa3UOD 

CBepxnpOBOilHHK8 

OnHCDHbl ycrpoAcroa nnSI H3MepeHHSI 3BBHCHMOCTH Kp11TuqecKoro TOKa I(' 
or BHewHero MarnHrHoro rronSI H KoporKHX o6paauoo coepxrrpooonH11Ka 

(IMaKc.= 6,5 KA, HMaKc.= 80 K3). 
npHBe)leHbl BOnbr- DMITepHbiB X8p8KTepHCTI1KH 11 38BHCHMOCTH Jf" (H) 

AnSI npOBOJla 113 CITJlaBa HH06HA - 50% THTana (HT-50) ll11£lMerpoM 0,7 MM 

11 MHOrmKHnbHOA WHHLI ceqeHHBM 5x2,5 MM 2 . 

Pa6ora BbiiTOnHeHa B na6opaTOpHH BLICOKHX 3Hepr!llt 0f15H1, 

Coo6r.ueHBe 06'Le.QBHCHHOrO HHCTBTYTa A.QeOHWX HCcne.QOBaHBii. .ZJ.y6Ha 1977 

@ /977 061>eOUHeHHI>IU tiHCIItiiiYII .IIOepHI>IX tiCCAeOoeaHuiiJly6Ha 

~ 1. BBEJ(EHHE 

0~HOH 83 OCHOBHWX pa60T npH C03~aHHH CBepxnpouo

~HmHX MarHHTHbiX CHCTeM B:BnB:eTCB: H3MepeHHe TOKOBbiX 

CBOHCTB CBepxnpOBO~B:IUHX 06MOTO'IHhiX MaTepuanoB. 

B KpuoreuuoM oT~ene JIB3 Ol1Rl1 co3~au cTeH~ ~nx 
MaCCOBOrO H3MepeHHJI 3aBHCHMOCTH KpHTH'IeCKOrO TOKa 

lc OT BHewuero MarHHTHOrO nonJI H y KOpOTKHX o6pa3l(OB 

CBepxnpOBO~HHKa. llo~o6Hble CTeH~hl H YCTpOHCTBa HMe

IOTCB: B pH~e HHCTHTYTOB, 3aHHMa10wHXCJI pa3pa60TKOH 

cuepxnpouo~smux MarHHTOB I 1,2/. 

3a BpeMH cymeCTBOBaHHJI CTeH~a HCllbiTaHbl COTHH o6-

pa3l(OB, B TOM qucne npouonoK H3 cnnaua uuo6uii - 50o/o 

l(HpKOHHH /HU-50/, npOBO~OB ~HaMeTpOM 0,5; 0,7; 0,85 MM 

C )I(HnaMH 83 cnnaua HB06Hii - 500/o THTaHa /HT-50/; 

MeTannyprH'IeCKHX MHOrO)I(HnbHbiX WHH CeYeHHJIMii 

2,5x2,5 MM2H 5x2,5 MM 2 ;neHTbl Ha OCHOBe CTaHH~a HH06HJI 

H MHorux ~pyrux. 

CxeMa ycTaHOBKH, o6ecne'IHBaiOweii H3Mepeuux u 6onh

woM ~uana3oue TOKOB /~o 6,5 KA/ npu uanpH)KeHHOCTH nonx 

~o 80 K3, noKa3aHa ua puc. 1. C10~a uxo~HT cne~y10mee 
o6opy~ouauue. KpuocTaT c renueuoB: 'laCThiO 1, KoTopax 

BMeeT BHyTpeHHHH ~HaMeTp 30 CM H pa3MemaeTCJI B 6a

Ke 2 C )1(8~KHM a30TOM. qepe3 CKOnh3B:IUee ynnOTHeHHe B 

KpBOCTaT BCTaBnHeTCB: WTOK 3 C O~HHM BnH HeCKOnhKHMH 

KOpOTKBMH o6pa3l(aMB 4. 3neKTpOUHTaiJBe o6pa3l(OB H co

neHOB~a 5 ocyweCTBn.!leTC.!l ~BYMB ceneHOBhiMH BhlllPHMH

TenHMB ~ a npB HCllWTaHBB CBnhHOTO'IHWX o6pa3l(OB BC

nonb3yeTCB reuepaTop Tuna AHr13 (3anucu B3MepeuuB: ue

~YTCB Ha ~BYXKOOp~BHaTHWX CaMOITHWYillHX UOTeHL(HOMeT

pax 7, pa3HOCTh llOTeHL(HanOB K KOTOpbiM OT WYHTa MO)KeT 
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Puc. 1. CxeMa ycmaHoeKu OA.R U3MepeHu.R 3aeucuMocmu 
Ic(H) KopomKux o6pa3ijoe ceepxnpoeooHuKa: 1 - Kpuocmam 
C 6HY111P€HHUM !& 30 CM, 2 - 6aK C JICUOKUM U301IIOM, 3 -
MHOZOn03UijUOHHbiU IUifiOK OA.R o6pa3ij06, 4 - o6pa3eij, 5 -
MUZHUifl, 6 - C€A€H06biU 6blnp.RMU111€Ab, 7 - n0111€HijUOM€111-
pbl, 8 - YCUAU111€AU. 

6LITb noAaHa qepe3 ycHnHTenb 8. tiyacTBHTenLHOCTb H3-

MepeHHB COCTaBn.ReT 200 H 20 MKB Ha CaHTHMeTp WKanLI. 

YAenLHoe JneKTpoconpoTHBneHHe caepxnpoBOAHHKa a Mo

MeHT perHCTpa:u;HH nepeXOAa COCTaBn.ReT, B 3aBHCHMOCTH 

OT Tpe6yeMOB TO'IHOCTH H3MepeHH.R, 1<Jl0 7 10·120M.CM. 

HcTO'IHHKOM MarHHTHoro non.R cny)I(HT caepxnpoaoAJI

I:u;HB coneaoHA c MaKCHManLaoB: HHAYK:u;Heii: -8 T, arrepTyrou 

40 MM H OAHOPOAHOCTbiO --1~ Ha AnHHe OCH ±100 MM 4/. 

IIIHpoKoe pacnpocTpaaeHHe nony'IHna MeTOAHKa H3Mepe

HHJI lc(H) C ITOMOII.J;biO CMeHHLIX WTOKOB, Ha Ka)I(AOM H3 

KOTOpLIX pa3Melll;aiOTC1l o6pa3e:u; H WYHT, npeAOTBpai.I.J;aiOI:u;HB 

neperopaHHe o6pa3:u;a a MOMeHT nepexoAa a HopManbaoe 

4 

'1. 

COCTOJIHHe /CM. puc. 8.4.1 /S/ /. 0nepa:u;H1l CMeHLI WTOKa 

H H3MepeHH1l 3aHHMaeT MHOrO apeMeHit. 

H3BeCTHLI TaK)I(e ycTpOBCTBa, B KOTOpLIX K KOHI.J;aM TOKO

BBOAOB KpeiTHTCJI HeCKOnbKO o6pa3I.J;OB / 6 /. 06pa3:u;LI H WYHTLI 

ITOAKniO'IeHLI qepe3 06I:u;HB TOKOBBOA K OAHOMY H3 ITOnJOCOB 

HCTO'IHHKa 3neKTpOITHTaHH1l, a ITpOTHBOITOnO)I(HLie KOHI.J;LI HX 

OTAenbHLIMH TOKOBBOAaMH qepe3 nepeKniO'IaTenb ITOACOeAH

HeHLI KO BTOpOMY ITOniOcy. ToK ITOAaeTCJI K o6pa3:u;aM no

O'IepeAHO nyTeM nepecTaHOBKH PYKOJITKH nepeKniO'IaTenJI. 

3TH YCTpOBCTBa IT03BOn1lWT yMeHbWHTb 3aTpaTLI apeMeHH 

Ha onepa:u;Hro CMeHLI o6pa3I.J;OB B KpHOCTaTe. 0AHaKO 60nb

WOe KOnH'IeCTBO TOKOBBOAOB B )I(HAKHB renHB npHBOAHT K 

ycnO)I(HeHHW KOHCTpyKI.J;HH WTOKa, yaenH'IeHHW ero pa3Me

pa, aeca H TennonpHTOKa a )I(HAKHH renHB:. KpoMe Toro, 

H3MepeHH1l no-npe)I(HeMy Tpe6yroT MHOrO apeMeHH, TaK 

KaK o6pa3I.J;LI HCITLITLIBaiOTCJI ITOO'IepeAHO. 

B cneAYWII.J;eM pa3Aene paccMoTpeHbi KOHCTpyK:u;HJI H 

pa6oTa ycTpoB:cTaa, nHweaHoro nepe'IHCneHHLIX HeAOCTaT

KOB, KOTOpOe OTnH'IaeTCJI TeM, 'ITO 06pa3e:u; B HeM Kpe

ITHTC.R K HH3KOOMHOMY wyHTY I puc. 2/. 

1 2 tH 4 

J u 3 

Puc. 2. CxeMa KpenAeHU.R KopomKozo o6pa3ija ceepxnpo
eooHuKa Ha HU3KOOMHOM IUYHifle: 1 - UHOUU, 2 - o6pa3eij, 
3 - nomeHijUUAbHble npoeooa, 4 - ruyHm. 

2. MHOFOII03HaHOHHh1H IHTOK 

B KpHoreHHOM OTAene JIB3 OHJIH H, He3aBHCHMO, a 

HA3 HM. H.B.Kyp'laToaa npeAnO)I(eHa KOHCTpyK:u;HJI BHH

Toaoro HH3KOOMHOrO WYHTa, Ha KOTOpOM MO)I(HO pa3Me-
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CTHTb HeCKOnbKO KOpOTKHX o6pa3~0B /eM. puc. 3/. KoH
CTpyK~HX lliyHTa H ero $yHK~HH B npe~nO*eHHOM YCTpOH
CTBe cymeCTBeHHO OTnuqaiOTCX OT TaKOBbiX npH Tpa~H~HOH
HOM 3aiUHTHOM myHTe. Bo-nepBbiX, myuT nonHOCTbiO cTa6u
nH3HpoBaH. Bo-BTOphlx, OH HMeeT ~nuHy, ~ocTaToqHyiO 

~nx KpenneHHX 6onbmoro KonuqecTBa o6pa3~0B H noTeH
~uanbHLIX nposo~oB /no ~Ba ua Ka*~biH o6pa3e~/. B
TpeTbHX, lliYHT H30rHyT TaK, qT06bi MO*HO 6binO pa3-
MeCTHTb MaKCHManbHOe KOnuqeCTBO o6pa3~0B B ~aHHOM 

o6'beMe MarHHTHoro nonx. 11, HaKoHe~, myHT no- npe*He
MY BhlnonHxeT 3a~HTHYIO ponb, npe~oTBpa~ax neperopa
HHe o6pa3~0B npH HX nepexo~e B HOpManbHOe COCTOXHHe, 
uo speMx npoxo*~eHHX TOKa no HeMy orpaHuqeHo He TaK 
cTporo. 

Puc. 3. CxeMa wmoKa c auH
moabiM wyHmoM: 1 - wyHm, 
2 - KopomKuii o6pa3e14 caepx
npoaoOHUKa, 3 - moKoaaoO&J, 
4 - nomeHflUUAbH&Je npoao
oa, 5 - COAeHOUO, 6 - Kpuo
cmam C JICUOKUM zeAUeM, 7 -
naiiKa UHOUeM. 

Ilocne~oBaTenbHOe coe~uueHue o6pa3~0B no3BonxeT 
no~BO~HTb TOK no ~BYM oxna*~aeMbiM BBo~aM, Tennonpu
TOK no KOTOpbiM B KpHOCTaT HeBenHK. Mo~HOCTb KpaTKO
BpeMeHHbiX TennOBbi~eneHHH B lliYHTe /6e3 o6pa3~0B/ npH 
ToKe 0,5 KA cocTaanxeT 33 Bm. TaKax KOHCTPYK~Hx mToKa 
n03BOnXeT BBO~HTb O~HOBpeMeHHO TOK BO BCe o6pa3~bl H 
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OCyiUeCTBnXTb 3anHCb BOnbT-aMnepHbiX xapaKTepHCTHK BCeX 
o6pa3~0B 3a O~HH ~HKn BBO~a-BbiBO~a TOKa. 3TO CllOC06-
CTByeT 3HaqHTenbHOMY COKpameHHIO BpeMeHH H3MepeHHH. 
3a BpeMX ~HKna o6pa3~bl HaXO~XTCX B HOpManbHOM COCTOX
HHH He 6onee ~ecxTH ceKyH~, no3TOMY ucnapeuue renHfl 
lliYHTOM He3HaquTenbHO. 

Ha puc. 4 noKa3aH yKpenneHHbiH Ha mToKe wyHT J, 
H3rOTOBneHHbiH H3 Me~HOH lliHHbl C y~enbHbiM 3neKTpoco
npOTHBneHHeM p = 2,7.10-8 0M.CM npu H = 0 u 
4,2.10-8 OM.CM npu H = 5,7.1o6 A/M /70 K3/, nno~a~biO 
ceqeHHX S = 5x 1,2 MM 2 H HOMHHanbHbiM TOKOM I = 0,5 KA. 
liiHHa HaBHTa Ha KapKaC 2 H3 TeKCTOnHTa H CO~ep>KHT 24 
BHTKa. KOH~bl lliHHbl npunaJIHbl K TOKOBbiM BBO~aM 3 /Me~
Hble Tpy6KH /J 10x1 MM/, no KOTOpbiM nponycKaeTCJI HC
napXIO~HHCX B KpHOCTaTe renHH. TOKOBBO~bl ynnOTHeHbl 
B ronOBKe 4 lliTOKa C nOMO~biO canbHHKOB 5, o6ecne'IHBaiO
IUHX TaK*e 3neKTpH'IeCKYIO H30nX~HIO TOKOBe~y~HX 'laCTeH 
Me>K~Y co6ou u oT Kopnyca 6 lliTOKa /Tpy6a 6 42x0,3 MM, 
cTanb X 18HlOT I. Ha KpbilliKe KpuocTaTa pacnono>KeHo 
CKOnb3X~ee ynnOTHeHHe 7, B KOTOpOM pe3HHOBble KOnb~a 
06>KHMaiOT TOHKOCTeHHYIO $ToponnacTOBYIO BTynKy BOKpyr 
Kopnyca 6. K wnauraM 8 npucoe~HHJIIOT Tpy6KH, OTBo~x
~He renHH B o6paTHbiH llOTOK, a Ha TOKOBBO~bl Ha~eBaiOT 
3a*HMbl 9, COe~HHXIO~He HX C HCTO'IHHKOM 3neKTpOllHTa
HHX. fiOTeHiJ.HanbHble npOBO~a npHllaXHbl K lliYHTY TaKHM 
o6pa30M, 'IT06bi Ha Ka*~biH o6pa3e~ npuxo~unocb ~Ba 

npoao~a, pacnono*eHHbiX Ha paccTOXHHH 40 MM ~pyr OT 
~pyra. Ilpoao~a yno>KeHbi B na3 KapKaca 2, npony~eHbi 
B~Onb TOKOBBO~OB H npunaXHbl K repMeTH'IHOMY pa3'beMy 10. 

B HacTox~ee apeMfl H3roToaneu uecKonbKO yny'lmeH
HbiH aapHaHT lliTOKa. Ja C'leT H3MeHeHHX KOHCTpyK~HH 

KpenneHHX BHHTOBOrO WYHTa ysenH'IeHa llOBepXHOCTb ero 
COllpHKOCHOBeHHX C renHeM. 3TO n03BOnBeT llOBbiCHTb 
HOMHHanbHbiH TOK WYHTa. JlerKO CMHHaeMaB Tpy6a 
6 42x0,3 MM 3aMeneua Tpy6o8 6 42x2 MM, ynpo~eHa 
KOHCTpyK~HB ronOBKH lliTOKa H ~p. 

KaK Y*e roaopunocb, ua onucaHHOH ycTaHOBKe npo
ae~euo 6onbmoe KonuqecTBO ucnLITaHHH no uccne~osa

HHIO csepxnposo~g~ero MaTepuana caMoro pa3nuqHoro 
~HaMeTpa H ceqeHHB. 
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B Ka'leCTBe npHMepa. Bb16paH caepxnpoaO,IJ;JI~Hii npoao,IJ; 

Hl CUJiaBa HH06HB - 50~ THTaHa /HT- 50/ ,IJ;HaMeTpOM 

0,7 MM. BoJILT- aMnepHaJI xapaKTepHCTHKa 3Toro npoao

,IJ;a npe,IJ;CTaaneHa Ha puc. 5, a ero JaBHCHMOCTL Ic (H) -
Ha puc. 6. 

fiOJIBJieHHe CODpOTHBJieHHJI perHCTpHpOBaJIOCL npH na

,IJ;eHHH HallpJI:>KeHHJI /77 8/ .l0-1B/CM ,IJ;JIHHbl o6pa3Ua, 'ITO 

COOT_,fTCTByeT y,IJ;eJILHOMY 3JieKTpOCOllpOTHBJieHHIO p "" 
""10 OM.CM. 
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Puc. 5. BoA~>m-aMnepna~ xapaKmepucmuKa KopomKozo o6-
pa3~a ceepxnpoeoo~111ezo npoeooa HT- 50 ·o 0, 7 MM. 

J,CA] 
! 

800 
\ 

"' 1\. 

" r--... 
600 

' )....._ 
~ 

~ 

~ ~ 1'----.. 
~ ~ 

zoo 

0 
0 iO 20 30 lfO 50 60 70 H[K3] 

Puc. 6. 3aeucuMOCIIIb Ic(H) KopomKozo o6pa3~a ceepxnpo
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3. CHJibHOTOqHbiH HITOK 

H3MepeH8H 3aB8C8MOCT8 Ic(H) W8H 8 npoBO~OB 6onb

woro ceqeo8H npoBO~HTCH ua on8cauuoM cTeH~e c no

MOI.I.\biO pa3pa6oTauuoro B JIB3 OHRH C8llbHOToquoro wTo

Ka. AuanoruquMe ycTpoicTBa 8MeiOTCH BO Bcex na6opa

TopuHx, 3aH8MaiOI.I.\8XCH C03~aH8eM KpynHMX CBepxnpOBO

~HI.I.\HX MarHHTOB /eM., Hanp., /7/ /. 
HeKOTOpbie OTllHq8H B KOHCTpyKU88 WTOKa o6ycnoBneHM 

TeM, qyo HCllbiTaH8H ~OJDKHM fibinH npOB0~8TbCH Ha TOM 

)l(e coneuou~e c ue6onhwoi anepTypoi /40 MM/, KOTOpbii 

HCllOllb3yeTCH npH pa6oTe C MHOrOll038UHOHHbiM WTOKOM. 

0Ka3anocb )l(enaTenhHbiM u coxpaueu8e pa3Mepa ynnoT

HeHHH B KpuocTaTe. BMecTe c TeM Tpe6oBanocb ucnbiTbiBaTb 

WHHbl C lc ~0 57 6 KA. 
YcTpoicTBO wToKa noKa3auo ua puc. 7. ToKOBBO~bi 1 

COCTOHT 83 Me~HbiX npOBO~OB /MapKH Illll6, ~HaMeTpOM 

npoBOllOK - 0,13 MM; P4.2K ~' 1,2.10"
8 

OM.CM npu Hcc 0 /. 
IllliOCOBaH H MHHYCOBaH qacTH BBO~OB pa3~eneHM CTeKno

TeKCTOllHTOBOi nnaCTHHKOi 2 H 06MOTaHbl CHapy)I(H !lnopo

nnaCTOBOi neuToi 3. BBo~bi noMemeHbi B Tpy6y 4 83 uep

)l(aBeiOI.I.\ei cTan8. BMecTe c Tpy6ou 5 I ~8aMeTpOM 42x 

x0,3 MM/ oua 3aMbiKaeT nonocTb, OTKaqauuyiO $opBa

KYYMHbiM uacocoM u 3aKpbiTYIO BeHTuneM 6. IlonocTb no-

3BOnHeT H36e)l(aTb 3aMep3aHHH CKOllb3HI.I.\ero ynnOTHe-

H8JI 17. BepxHHH qacTb npoBo~oB npunaHHa K Me~HbiM 

$naHUaM 7, KOTOpbie O~HOBpeMeHHO Clly)l(aT MeCTOM llO~

COe~HHeH8H llO~BO~HI.I.\8X TOK WHH H KpbiWKaMH ronOBKH 8 
wToKa. YnnoTHeH8e <t>nauueB 7 c ronoBKOH 8 ocyl.l.\eCTBnH

eTCH C llOMOI.I.\biO $ToponnaCTOBbiX npoKna~OK 9 8 CTH)I(HbiX 

wn8neK 10, 3neKTp8qecK8 830n8poBaHHbiX oT <t>nauueB 

BTynKaM8 11 83 TeKCTOllHTa. IlpoKna~K8 9 TaK)I(e o6ecne

q8BaiOT 3neKTp8qecKyiO 830llHU810 <t>nauueB 8 ronoBKH. 

TOKOBBO~bl OXlla)l(~aiOTCH ren8eM, KOTOpMi OTB0~8TCH B 

o6pa THbii noT OK no wnaury. 

B H8)1(Hei "xono~uoi" qacT8 npoBo~a npunaHHM K H83-

KOOMHOMY WYHTY 12,npe~cTaBJIHIOIUeMy C060H Me~HYIO nna

CT8HY c ~n8HHOi npo~OJibHOH npope3bl0. Kou$8rypaU8H 

8 pa3MepM WYHTa ll0~06paHbl TaK8M o6pa30M, qyofiM Ha 
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HeM MO)KHO 6blnO pacnonO)KHTL ~OCTaTO'IHO ~llHHHblH o6-

pa3eU 13 csepxnposo~HHKa. ConpoTHBneHHe wyHTa MO)K

Ho H3MeHJITL Ja C'leT BenH'IHHbl nepeMbl'IKH B HH)I{HeH ero 

qacTH. BenH'IHHa conpoTHBneHHJI nopJI~Ka 10-60M ~ocTa
TO'IHa, 'IT06bl B MOMeHT HJMepeHHJI Ic npH y~enLHOM 

3neKTpoconpOTHBneHHH CBepxnpOBO~HHKa, ~a)Ke paBHOM 

1o-IIoM.cM, ~om1 TeKyiUero no wyHTY HJMepHTenLHoro 

TOKa 6blna HeBenHKa. HanpHMep, npH HCnLITaHHH WHHbl 

5x2,5 MM 2 3Ta ~OllJI COCTaBnJieT OKOllO 1~. IllyHT HMeeT 

6onLWYIO nosepXHOCTL /- 400 CM2j, 'ITO o6ecne'IHBaeT 

ycnOBHJI ny3blpLKOBOrO KHneHHJI npH MaKCHMallLHblX TO

KaX H, cne~OBaTenLHO, MallLIH HarpeB o6pa3UOB. 

PasHoMepHo no ~nHHe wyHTa npHnaJIHbl KOHULI no

TeHuHanLHblX npOBO~OB 14, C nOMOll\LIO KOTOpbiX MO)KHO 

He TOnLKO HJMepHTL Ic, HO H nosepxHOCTHoe conpoTHB

neHHe sxo~a TOKa B o6paJeu. llposo~a qepe3 Tpy6Ky 15 
BblBO~JITCJI Ha repMeTH'IHblH paJ'LeM 16, pacnOJJO)KeHHblH 

B ronoBKe WTOKa. YnnOTHeHHe 17 WTOKa onHCaHO B pa3-

~ene 2. 

)J.nHHa TOKOBe~yiUeH 'laCTH paBHa 110 CM, Ce'leHHe 

O~HOrO BBO~a - 0,6 CM.
2

11cnblTaHHJI noKaJaJJH, 'ITO TOKO

BBO~bl B aBTOHOMHOM pe)KHMe OXlla)K~eHHJI CTa6HJJLHLI ~0 
1,65 KA. BbiWe 3TOrO TOKa WTOK MO)KHO HCnOnL30BaTL 

B pe)KHMe HeCTaUHOHapHoro HarpeBa TOKOBBO~OB. HanpH

Mep, speMJI Harpesa sepxHeil qacTH BBo~a ~o ~onycKae

Moii: TeMnepaTypbl - 370 K TOKOM 6,5 KA COCTaBnJieT 

30 C. 3Toro npoMe)KyTKa ~OCTaTO'IHO, 'IT06bl npaBHllLHO 

HJMepHTL Ic MHOrHx o6pa3UOB. 

Bb16paHHble pa3Mepbl TOKOBBO~a n03BOnHnH C~enaTL 

WTOK nerKHM, KOMnaKTHblM, H o6ecne'IHBaiOT B TO )Ke Bpe

MJI cpaBHHTenLHO He6onLWHe JaTpaTLI )KH~Koro renHJI Ja 

UHKll HCnblTaHHJI o6pa3Ua, TaK KaK MaKCHManLHble TOKH 

~ocTHraiOTCJI Ja KopoTKHH npoMe)KyTOK speMeHH. 

0nLIT 3KCnJJyaTaUHH C onHCaHHLIM WTOKOM nOJBOllHll 

coJ~aTL 6onee Ha~e)KHYIO KOHCTPYKUHIO. Tpy6Ka f, 42x 

X 0,3 MM JaMeHeHa 6onee npo'IHOH Tpy6KOH f, 42x2 MM, 
BHYTPL KOTOpoii: BCTaBneHa TeKCTOllHTOBaJI Tpy6a 6 38x 

x3 MM. 0TKa3 OT BaKyyMHOH nonOCTH B WTOKe nOJBOnHn 

yBellH'IHTL Ce'leHHe TOKOBe~yiUHX 'laCTeH ~0 1 CM 2jHa 

nOniOC/ H y.n.y'IWHTL HX 3lleKTpH'IeCKYIO H30llJIUHIO. 
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4. MHOFO}f(HJihHAR METAJIJIYPFHlJECKAJl 
HIHHA CElJEHHEM Sx2,5 MM 2 

Cpe~H WHH, HCnLITaHHLIX Ha CTeH~e, HaH6onee BLICO

KHM Tpe6oBaHHJIM OTBe'laeT MHOrO)I{HllLHaJI WHHa Ce'leHH

eM 5x2,5 MM 
2

, npe~HaJHa'leHHaJI ~nJI coneHoH~a c BHyT

peHHHM ~HaMeTpoM 0,6 M /eM. •a6Auru/. ConeHOH~ Hc

nonLJyeTcJI ~nJI coJ~aHHJI MarHHTHoro nonJI HanpJI)KeH

HOCTLIO - 1,6.10
6
A/M /20 K3/ H O~HOpO~HOCTbiO 0,1~ 

B HOHOnpOBO~e ycTaHOBKH "KonbUeTpOH" /8/. 

Ta6Aufla 

0CH08Hble napaMelllpbl MelllaAAYPZU'leCKOU WUHbl 

Ce'leHHe WHHbl I MM 2! 5x2,5 

MaTepHan csepxnposo~HHKa HH06HH-THTaH 

MaTepHan MaTpHUbi Me~b 

)J.HaMeTp )KHJJbl I MKM/ 60 

KonH'IeCTBO )I{Hn 1500 

Illar CBHBKH )KHJJ I MM/ 35 

MaKCHMaJJI.HaJI ~JJHHa KYCKa 

WHHbl 6e3 coe~HHeHHH I M/ 1600 

0THOWeHHe y~enbHblX 

conpoTHBneHHii: Me~H p 300K I p 1 OK 135 

CooTHoweHHe ce'leHHH Me~H 
H CBepxnpOBO~HHKa 2:1 

1130JJJIUHJI WHHbl ~sa cnoJI CTeKnoso-

llOKHa B 3nOKCH~e, 

0,15 MM 
MaKCHMani.HaJI nnoTHOCTb 

TOKa B CBepxnpOBO~HHKe 

npH 20 K3 /A/eM 2 I 1 ,5x105 

O~Ha H3 soni.T-aMnepHblx xapaKTepHCTHK 3Toii: WHHbl 

noKaJaHa Ha puc. 8. IloJisneHHe conpoTHBneHHJI perHcT

pHposanocb npH na~eHHH HanpJI)KeHHJI /5 76/.10-7 B/cM 
~HHLI o6pa3Ua, 'ITO COOTBeTCTByeT y~enbHOMy COnpOTHB

neHHIO CBepxnpoBO~HHKa B WHHe p "' 10-IIOM.CM. 113-

MepeHHLIH npH 3TOM TOK lc C'IHTaeTCJI KPHTH'IeCKHM. 
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Puc. 8. BoAbm-a.MnepHaJI xapaKmefucmuKa KopomKozo o6-
pa31.1a WUHbl ce~eHue.M 5x2,5 MM .Kpumu~ecKuii 1/IOK lc , 
C001/16e1/IC1118Y10UIUU yOeAbHOMy 3AeKmpoc·onp01TIU8AeHU10 o6-
pa3ijQ p- 4.10·13 OM.M. lq - Kpumu~ecKuii moK npu H = 
40 K3. le2 - KpU111U~eCKUU 1/IOK npu CKQ~K006pa3HOM pocme 
HanpRJICeHUJI. 

bOJiee TO'IHbiC H3MepeHHJI 3aTpy.D.HCHbl HCpOBHOCTblO BOJibT

aMnepHOB xapaKTepHCTHKH. 

Cuu:>KeHHJI I,. a 3aBHCHMOCTH oT cKopocTH aae.D.eHHB 

TOKa B o6pa3el{ He Ha6JIIO.D.aeTCJI BllliOTb .D.O .D.OllYCTHMOB 

annapaTypoii cKopocTH 220 A/c. 
3aBHCHMOCTH I ,.(H) o6pa3uoa u I,. , H,. npo6HbiX co

neHOH.D.OB, HMCIOIL{HX BHYTPCHHHH .D.HaMeTp 100 MM, npe.LJ.

CTaBJICHbl Ha puc. 9. 

5. Bb/BO/(hl 

1. Co3.D.aH cTeH.D. .D.JIJI H3MepeHHJI 3aDHCHMOCTH 1,.( H) 
KOpOTKHX o6pa3L{OB CBepxnpOBO.LJ.JilL{HX 06MOTO'IHbiX MaTe

puaJIOB /MaKCHMaJILHble I = 6,5 KA, H = 6,4.10 6A/M 
I"" 80 K3//. 

2. Ilpe.LJ.JIO:>KeHo /ue3aBHCHMo a OHJIH u HA3 HM. 

H.B.Kyp'laToaa/ u pa3pa6oTaHo ycTpoiicTao /wToK c auu

TOBLIM HH3KOOMHbiM WYHTOM/, o6ecne'IHBaiOIL{ee 6biCTpoe 

u Maccoaoe H3MepeHue 3aBHCHMOCTH I,. (H ) o6pa3uoa 

npu I ~0,5 KA. Ilo.LJ.po6HLie cae.D.eHHJI o BLI6ope napaMeTpoa 

BHHTOBOrO WYHTa H aHaJIH3 MeTO.D.HKH H3MepeHHJI npHBe.LJ.eHbl 

a pa6oTe /9/, 
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Puc. 9. 3a8UCUMOC1/Ib l,r_(H) KOp01TIKUX o6pa3ij06 IUUHbl ce
'ieHUe.M 5x2,5. MM 2 U H MaKc/I KOH1TipO/lbHbiX CO/leHOUOOe: 
1,2 - o6pa3ijbl 0111 KOHij08 IUUHbl 0/lUHOU 1,5 KM, 3- o6pa-
3eij om wuHbl, nooeepzHymoii oonoAHumeAbHoii mepMoo6pa-
6omKe, 4,5 - npo6Hble CO/leHOUObl U3 IUUHbl C o6pa3ijUMU 
1,2. 

3. McnbiTaHo 6onLwoe KOJIH'IeCTBO KopoTKHX o6pa3-

L{OB pa3H006pa3HbiX 06MOTO'IHbiX MaTepHaJIOB, 'ITO 00380" 

JIHJIO H3rOTOBHTb PJI.Ll. na6opa TOpHblX MarHHTOB, B TOM 

'IHCJie COJieHOH.LJ.bl C BHyTpeHHHMH .LJ.HaMeTpaMH 0,35 H 

0,04 M. 

4. Mccne,LJ;oaaHa H3roToaneHHaJI no TeXHH'IeCKHM yc

JIOBHJIM 0llJIJ1 CHJibHOTO'IHaJI BHyTpeHHe- CTa6BJIH3HpOBaH

HaJI lliHHa C pa3MepaMH Ce'leHHJI 5x2,5 .M.M
2
.IJpa'BH1IbHOCTb 

Bb16paHHOH KOHCTpyKJJ,HH H MeTO.D.BKH HCllbiTaHHH llO.LJ.TBep:>K

.D.eHa ycneWHOH pafiOTOH COJieHOH.D.a C BHyTpeHHHM .D.Ha

MeTpOM 0,6 M B .LJ.liHHOH 2,4 M, BXO)l,Jill{ero B YCTaHOBKY 

"KonLJJ,eTpoH". 
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