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PaooTbij npoBo.OIIMbie no yny'lrueHIIIO MarHIITHbiX cBoitcTB cnnaBoB c 

50% HIIKemi nyTeM nony'I9HIIH MaTepnana B9ChM8 BbiCOKOit 'IIICTOTbi 1 IIO.OT-:" 

Bep)!{.08IOT B03MO)!{HOCTb BhillyCKB T9KCTypoBaiiHOr'O )!{9n930HliKeneBOr'O CIInaBa 

TIIIIB 5QH0 C yny'llll9HHbiMli CBOitCTBBMII: IIH.OYKUIIeit H8Cbllll9HIISI .00 .1,57 Tn 

B IIOnSIX 640-800 aiM, K09pUHTIIBHOii cn:noii "" 6,4 t- 8 aiM II. MaKCHManhHbiM 
. . !11 

· Kos<jltjln:un:eHTOM npH!>iOyronhHOCTli IIeTnH IIepeMar'HH'IHBBHHSI 0,98 , 

8 CBH3H C IICIIOnh30B8Hli9M cnnaBa 5QH0 B .oeiiCTByiOIU9M yCKOpliTe

ne 121 li B03~0)!{H~CTh~ IICIIOnh30B8HHH 9TO~O cn:ra'Ba C yn~'IIIIeHHhiMli 
CBOiiCTBBMH B pa3pa6aTbiB8eMOM MOIUHOM nliHeiiHOM liH.OYKUiiOHHOM. yCKOpii

Terre lll1Y -30 131 npe.ocTaBnHeT IIHTepec nccne.ooBaHne ero MarHIITHhiX 

CBOiiCTB rrpn: HMIIynhCHOM IIepeMarHH'IliBBHHH B pe>KIIMe nn:HeiiHOr'O liH.OYKUIIOH-

HOr'O.YCKOpHTenSI, 

l1syt.IeHli9 MBr'HliTHbiX CBOiiCTB nepM.annoeB B liMIIynhCHbiX H nepeMeHHb!X 

~om1x aan:oonee y.oo5ao npoBO.OHTb Ha Topon:.oanhHhiX ( KonhueBbiX) cepne'IHHKa~, 

0.0H8KO IIpli 9TOM IIMeeT MeCTO BnHHHlie reoMeTpHH cepJl9'1HliK8 Ha era CTa

TH'I9CKII9 n: .Jln:HaMH'IeCKHe xapaKTepncTHKli 14•5,6/,. B 14 l noKasaao, 'ITO. Bnn:H-

Hli9.0THOJI19HHSI HBPY*HOr'O pa.on:yca cep.Oe'IHHKa K BHyTp9HHeMy 

Ra 
a 

RBH 

Ha <P?PMi npe.oenhHOii neTn~ ~n:cTepesn:ca ycn:nnBaeTcSI c yBennt.Iean:e~ npSI

MoyronhHOCTli neTnn rn:cTepesnca MaTepiiana. YcTaaoi:lneHo TaK*e;• -'ITo .onSI 
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IIepMannoeBb!X· CepAe'!HHKOB BnlHIHHe reoMeTpHH CTaHOBHTCH aaMeTHbiM.·npu 

3Ha'!eHHHX a > 1,4. B ilipyrofi pa5oTe_ ycTaHaBnn~aeTc9: MMHHManbHoe cooTHo

meHae M~~AY pannanbHOfi mnpnaofi.o5pasua n cpenHnM pannycoM cepne'lHHKa, 

rrpn KOTopoM He Tpe5yeTcH B.BO.llHTh rronpaBKn B rreTmo rnciepesnca. 

B cnyqae, ecnn 

R H- RBH 

R 
cp 

< 0, 77, 

IIOrpelliHOCTb1 3aBHCHlll8H OT reoMeTpHH Cep.Qe'!HHKa, He IIpeBOCXO.llHT 1%/6/ • 

_ Dmr HCIIb!T8HHH nepMa/111051 50Hf1 5b!nii H3rOTOB/leHbl cep.ue'!HHKH H3 

neHTbi lliHpHHOH 10 H 15 MM C Hapy~Hb!M .llHaMeTpoM 190 MM H BHyTpeH

HHM - 168 MM, .llllH KOTOpb!X OTHOllieHHH 

RH 

R BH 
7, 13 Ra- RBH. 

Rep 
= 0, 72. 

TaKHM o5pasoM, M';>~Ho C'!HTBTb, 'ITO rronyqeHHhre pesynbTBTbi .ueiicT

BHTenbHbi He_: .TO/lbKO _.llllH Ceplle'!HHKOB, HO H ll/IH CaMoro MaTepnana. _l1CIIbJTa:

HD Tpn ceplle;anKa as n~HTbi crrnaBa 50 HIT nytleBoii rrnaBKH ( 93 n) pasMepoM 

0,01 x to' MM2, OTDl!OI<CHHhiX. 5ea· rrpnMeaeHHH MarHHTHoro rronH; Tpn cepJle'!-

HHKa us ·n~HTbi crrnaaa 50Hf1 n~qe~oii rrnaB~H. (93 n)- pasMepoM 0,01xlOM!.-!2, 

Ho oTo~~e~biX .s · MarHHTHo~ none- nepeMeHHoro TOKa fianpH~eHHDCTbJO 640 ,aiM 

n Tpn cep.ue'lHHKa ns · neHThi cnnaaa 50 HIT o6bPIHoii · rrnaBKH · pasMepoM 

0,01 X 15 MM2 • - . -

HccnenoBaanH HMnynhcaoro nep9MarHH'!HBaHHH nponsBDilHIIHCb c noMD!UhJO 

· ~neunanbHoro reaepaTopa npHMoyronbHbiX HMITYJibCOB H:anpH~eanH c lllll!Tellb:... 

aocTbJO tjlpoHTa Ha ypoBHe 0,05 f- 0,95 aMrrnnTyllhi - 0,15 MKceK co cTa5Hilb

·HoCTbJO rinoma.UKH nMrrynbca He xy~e 5%. ITpri · sToM nnnTenbHOCTb tToKa 

HaMarHH'!HBaHHfl COCT8B/lfllla -0,5 MKCeK. Bb!XO.llHOe COIIpOTIIB/leHne reHepaTopa 
. . ' 

- 1 oM. ITepen rrojlaqeii nepeMarHH'IHBaromero nMrrynbca Ha ceplle'!HHKax no-

naBancH HMIIYilbC o5paTHOH IIOIIHpHOCTH .llllHTe/lbHOCTbJO OK0/10 10 MCeK,. 'ITO 

o5ecne'!HBa/IO B03MO~HOCTb ITO/ly'!eHHH MaKCIIM8/lbHOrD ITpHpameHHfl HHilYKUHHo 

AMrrnnTyna "pasMarHH'!HBaromero" nMnynbca onpenenHnacb no saancnMocTn. 
" ' ~ 

s = f (H) , CHHTofi -Ha nepeMeHHOM ·ToKe qacToTofi 50 ru. B npouecce 
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H?C~ellOB8Hllii H3MepHIIHCb 3Ha'!eHHfl MaKCHMa/lbHOrO B Teq 

MarHH'!HBaJOlllero_TOKa B 3aBHCHMOCTH OT aMIT/IHTYAbl liMIT~ - - -

KOTOpaH. MeHfl/laCb OT Hyllfl AO M8KCH~8/lbHOrO 3H8'!eHHfl. : 

nn BosMo~HOCTb nony'!HTb saancHMOCTb tl B = f( H) npa ne 

dB 
ll3MeHeHHfl npnpameHHH HHAYKUHII B cepA9'!HHKe ( ~ 

- , T tP f 

MOllibJO COOTHO!U9HHii: U ('r - -) 
m 2 

!t.B 

H 

wS a 

LYL. 
e 

cp 

3JleCb tl B - ripiipaiueane- IIHAYKUHH, u m - aMIT/IHTyAa 

HHfl, ·Sa - aKTHBHOe ceqeane cep.Ue'!HHKa, w - KO/ll 

cepU€'!HHKe '( B Ha!lleM c'nyqae W ,;, 5), T - AIIHTe/lbHDC' 

llllHTenbHOCTh ¢poHTa uMnynbca aanpH~eHHH, H - Hanp: 
' -. \ 

a oro JIOIISI, I'- -. TOK B o6MOTKe, e cp - cpeAHSISI 'l 

ITpii MaKcnMallbHOM saaqeHnn aMnniiTY.llhi nMrrynbca 

·pHnllCb' aaa'leHIISI ToKa n HarrpmKelinsi. B ·pgne To'leK, p~< 
Bhr6paHHbie ·naTepaanbi- BpeMean. ITo 9THM nsMepeHHSIM ·o 

cn~oCTb ti B = f( H) npn nocToHHHoii -cKopocTJI nsMeHeB 

llYKUIIII ( ..!LJ!. 
cl t 

n 

cons# ) C ITOMOllibiO COOTHOllieHJifi:. 

!t.B 

!t.B 

. u t 

2wS a 

u,;; r.p 
-(t- -) 

S 2 w -a 

.lllll 

.ll/IH IT/IOCKOll 'laCTII liMITyllbCa, rne u_ - 3Ha'leHne HaiTI 

TO'IKe, a -B peMSI: OT · Ha '!ana HMIIYilbCa- AO naHHO ii . T( 

Dn~ TOrO ..jT06bi o5ner-.'mn,' aHa/IH3, ITOily'leHHbiX pe 

B03MO~HOCTb Ct;>JIOCTaBHTb CBOllCTBa J;IepMannoeB, 6bJIIII C 

MarHII'IHBaHHfl Ha .rrepeMeHHOM :t"OKe '18CTOTOii 50 ru, a 'I 

CHMOCTH .HHAYKUJIII OT HaiTpH~eHHOCTII MarHHTHOrO IIOIIH. 

ceplle'IHIIKOB Ha 'laCTOTe 50 ru np01!3BOilii/IOCb C ITOMOllib 
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OBIITCSI 3aMeTHbiM npn 

MHHIIManbnoe cooTHo~ 

paanycoM cepae~HHKa, 

rnci-epeanca, · 

e npeaocxoanT 1%/6/. 

BneHbl cep,qe~HIIKII II3 

.i 180 MM II BHyTpeH-

,0; 12. 

1e .Pe.aynbT8Thi aelicT

> MaTepnana •. HcnbiTa

~BKH (83 n) p~aMepoM 

1ro J!DnH; Tpn cepae~

>aaMepoM 0,01xlOMM2, 

JPHlKeit'nocTb!O 640 .aiM 

it rrnaBKH 'paaMepoM· 

Iaaoannnch c noMolllbJO 

tllpS!lKeHnH c .nnnTem;~;.. 

15 MKceK co i::ni6nnb- · 

JlnHTenbHOCTb TOKa 

>Tn'a,nenn_e reRepaTopa 

1 na;cep.ne~HnKax po-

oKono 10 · MeeK, ~To 

npnpawenng nn.nyKunn. 

naCb. ITO 38BIICHMOCTH 

t 50 ru. B rrpouecce 

':;1 . 

(.' 
I 

·~ . : r 
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I 
j. 
I 

1 

I 
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j 
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nccnenoaannli naMepsmiiCb ana~eHIIH MaKcnManbHoro B Te~enue nMrrynhca na-

Mai'I!ll~liB810ll!ero TOKa B aaBliCliMOCTll OT aMnnHTYllbl IIMnynbca HallpSI>Kel!liSI1 . 

KOTOpaS! Mel!HnaCb OT l!yng .llO MaKCH~anbHOI'O 3l!a~ei!HSI, 3TH H3Mepel!HSI .na-:

nn B03MOlKHOCTb nony~HTb aaBIICHMOCTb /}. B = f( H) npll nepeMel!HOfi CKOpOCTH 

( cl B = var) 
cit 

MO!Ub!O COOTIIOI!leHHfi: 

B cepne~nnKe 

(
.. ·_r ¢) 

Um T -
2 

c no-li3MeHeHIISI npnpaWeHliSI liHJlYKUllll 

118 
wS a 

H 1..YL 
e 

cp 

3necb 118 ripnpaiuenne. HH.llYKUHII, U m 

l!HS1
1 

Sa - aKTliBH09 ce~eHlle cepne~HHK8 1 W - KOnll~eCTBO BIITKOB 118 

ceprie~unKe .·( B nai!leM c'ny~ae w = 5), - .nnnTenbHDCTb uMnynbca, r cp -

nnnTenbHOCTb ¢poiiTa nMnynbca nanpmKennH, H - nanpsi>K'91111DCT:b MarnnT-
n ,\ . . . 

HOI'O I· - TOK B ooMOTKe, Lcp - cpeJlHHH ~nHHa cepne'll!HKai 

. . . ~ 

pgnncb aHa'leHliH ToKa li RarrpH>KeHHH B pH.ne To'leK, pacnono>Kel!HhiX qepes 

Bb!Op8l!Hbl9 IIH'repBanbi, BpeMeHll, Do 9THM H3MepeHliHM onpeJlenHnaCb 38Bli-

CliMOCTb 11 B f( H) npu nocToHHHofi cKopocTn uaMeHel!HH npnpamennH nn.-

AYKUHH (..si.J!. const ) C llOMOWb!O COOTHOI!leHnli: · 
' d t 

118 

ll 

118 

u t 

2wSa 

u,;; .·r.p 
-. - (t- -) 
wS a , 2 

nnH cppoi!Ta 

.nnH nnocKoli qacTli'IIMnynbca, r.ne u. - ana~enue nanpmKeHIIH · B aan.annoti 

TO't{Ke 1 a -BpeMH OT Ha'lana IIMnynbca JlO Jl8HHOfi TO~KH,· 

nnH TOI'O <i:TOObi ooner'lliTh ananua, nony~el!Hb!X peaynbTaTO B l1. HM9Tb 

B03MOlKHOCTb CQIJOCT8Bl1Tb CBOilcTBa V.epMannoeB 1 OblnH Cl!IITbl KpHBbJe rrepe-:, 

Ma:rHH'lliBal!liH Ha .. rrepeMeHHOM .TOKe qaCTOTOll 50 I'U 1 a TaK>Ke KpiiBbie 3aBll

CliMOCTll Ul!AyKUllll OT nanpH>Kei!I!OCTll M8I'HliTIIOI'O IJOnH, 0epeMari!II~liB8l!He 

cep.ne~l!liKOB na ~aCTOTe 50 I'll llpOli3BOAIInDCb C llOMO!Ub!O ycTaHOBKll Y -542, 
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Ha pRe. 1 npm~eaeHhi KpHBhie nepeMai'HH'IHBaHHsi cepae'IHHKDB npH 

HarrpSI )!{9HHOCTH nonSI 200 aiM, H3 KOTOphiX ~HaHo, 'ITO_ nepMannoii 50HTI 

o6hi'IHOfi nnaBKH nMeeT .6onee WHpoKyxo neTmo no cpaBHeHHro c nepMannoeM 

ny'IeBOH nnaBKH (coOTBeTCTBeHHO 26,5 H 17,2 aiM) J:I MeHbWee 3Ha'!eHn:e MaKCH~ 

Manl:>aofi · HHJlyKun:n. Kpnehxe nepeMarHH'IHBa,HHSI cepae'IHHKOB H3 nepMamioSI' nyqe~on 

nnaBKll, OTO)IOKeHHhiX B MarHHTHOM none ll 6ea Hero, npaKTH'IeCKH COBnaaaroTo 

Koa¢~HUHeHT npSIMoyronhHOCTH neTnH aHa'IHTenhHO 6onhwe·anSI nepMannoSI 

ny,'IeBoii: nnaBKH_ n cocTaBnSieT 0,975. Ha pnc. 2 aaHhi MaKcnManhHhie 3Ha'!eHHSI 

HHJlYKUHH B aaBHCHMOCTH OT nonS!. MaKCHManhHbie 3Ha'IeHHSI HHJlYKUHll npH HanpSI-

)!{eHHOCTH HaMarHH'IHBaiOIIIer,o nonH 600 aiM H '!aCTOTe 50 ru paB~hi: _JlnSI nep

Mann~H o6hx<moli nnaBKH 1,4 Tn, ariH nepMann.oSI nyqeeofi nna~KH - 1,5 Tn. 

_MarHHTHbie xapaKTepHCTHKH cepJl9'IHHKOB Ha 'IaCTOTe. 50 -rU H3 neHTh!. 

.ny-ireBofi nnaBKH, OTO)!{)!{eHHbiX B MarHHTHOM none, HeCKOnhK'? nyqwe xapaKTe

'pnCTHK cepae'IHHKOB, OTOJKJKeHHh!X 6ea MarHHTHOrO nonS!. 

Ha pnc~ 3 npne~aeHhi aaencnMpcTn npnpamean11 naayKuHn oT aanpH)KeH

HocTn nonS! B cepae'IHHKe IIpH HMnynhCHOM nepeMarHH'IHBaHHH H nocTpOeHHbie 

dB. 
npn dT =var ~ OpnpameHHe IIHJlYKUHH an11 · ecex cepae'IHHKOB naMeHSieTCSI 

npaKTH'IeCKH miaefiao ao, nonefi nopSiaKa ·250 aiM n paeao anSI nepMannoSI 

o6hPiHofi nriaeK~ 1, 7 Tn, a ny~eeoit n·naBKH - 1,8 'tir. B cna6hiX· nonSix· npH 

npnpameHRH llHay~UHH 0;5 Tn HanpSI~e~itoc;;_o n.on11 anSI nepMannoSI o6bi'IHOfi 

nnaBKH MeHbwe"" aa 20%. B none aanpSI)!{eHaocTbro 5oo. aiM npnpameaHe 

HHJlYKUHH JlnSI nepMannoSI 06hi'IHOH nnaBKH paBHO 2,1 Tn, JlnSI ny'IeBOH nnaBKH 

--2,5 Tn. 

AaanorH'IHoe paanuqne B ceoficTeax nepMannoSI o6hl'IHOii n nyqeeofi 

nnaBKH npoSIBnSieTCSI _n Ha xapaKTepncTnKax !! B =:' f (H) , nocTpoeHH~X npn 

dB 
CIT = corrst. ( PHC~ 4) • 

TipoBeaeHHbie UCcneaoBaHHSI IIOKa3biBaiOT, 'ITO B anaaMH'IeCKOM .peJKHMe 

aa qacToTe 50 ru nepMannoii 50HTI nyqeeoii nnaeKn nMeeT Meahmyro ··Koap

unTneayro cnny, 6onhiDYIO HHayKUHIO HaCbiiii9HliSI li 3Ha'IJITenbHO 6onbiDHH 

KOa~HUHeHT rrpSIMOyronhHOCTH rreTnli no cpaBHeHHIO C ·nepMannoeM o6hi'IHOH 

nnaBKII. B ·aToM '1Ke pe)!{HMe 3aMeTHO ynyqweHHe MarHHTHhiX CBOHCTB npH 

npoeeaeaun o~)!{Hra neHThi B MaranTHOM none. 
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P11c. 1. KpHBhie nepeMarHH'IHBSHHSI · cepAe'IHHKoB: 1 ~'so: 
nnaBKu; 2 - 50Hn - sneKTPOHHo-ny'leBoll: nnaBKH 6ea Ma 
3 - 50Hn - sneKTpOHHo-ny'leBOll: nnaBKH C MarHHTHblM 0~ 

7 



HHR cepne'IHHKOB npll 

'ITo nepM.annott 50Hn 

IBH~HHIO C nepMannoeM 

H:hlllee 3Ha'leHHe M8KCH-

>B H3 nepMannog nyqeaoa 

·paKTH'IeCKH COBIT8li810To 

)onhllle 'nng nepMannog 

&8KCHM8nhHbie 3H8'19HHll 

Hll HH.llYKUHH npH HaiTpll-

50 ru paBHhi! . .llm! nep-

3Boti nnaBKH - 1,5 Tn. 

::ToTe. qO ru na neHThi. 

:onhKf? ny'!llle xapaKTe

Ill •. 

IH.llYKUHH OT HaiTpllmeH-

!HB8HHH H ITOCTpOeHHbie 

. 
lp.lle'IHHKOB H3MeHReTCR 

paaao nng nepMannog 

B fna5btX· nongx · npn 

:g. ~epMannog o5bt'IHoti 

500· ~;liM. npnpameane 

11, nnH nyqeaoti nnaBKH 

g o5bt'I.Hofi n nyqenofi 

r) I nocTpoeHHb!X npn 

cUIH8MH'IeCKOM pe:>KHMe 

~MeeT MeHhlliYIO Koap

IH8'1HTenhHO 5onhUIH:it 

nepMannoeM · o5bi'IHOfi . 

~rHHTHbiX CBOfiC.TB npn 
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Puc. 1. · KpHBb!e nepeMarHII'IHBaHHH · cep.t~e'IHHKoB: .. 1 - 50Hil o6bi'1Hplt 
nnaBKH; 2 - 50Hil - sneKTpoHHo-ny'leBoil: nnaBKH 6ea MaranTaoro pT>KI!ra;' 
3 - 50HIJ - sneKTpOHHo-ny'leBolt nnaBKH C MarHHTHblM OT>KHrOMo 
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P11c. 2. 3aBHCHMOCTII. MaKcHManhHbiX aHa'!eHHli HHAYKUHH oT HanplllKeHHOCTH 
Mar.imTHoro nonll .Linll tepAe'IHHKoB: 1 ;_ 50Hn -· oobxqHoif nnaBKH; 2 ":" 50Hn ,-
9neKTpoaao-ny'leBoli lmaBKll oea' MarHHTH'oro' OTlKHra; 3 - 50Hn - 9neK'rpoH- 1 

Ho-ny'leBOli nnaBKH C MarHHTHbiM. OTlKHi-oM. . . . • . . • 
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PRe. 3. 3aBl!CliMOCTll npl!pameHllll liHAYKUllll OT HanplllKeHHOC 
Ae'IHHKax np11 JB/Jt = var. 1 - 50Hn - oobi'IHOli nnaBKlli 

9neKTpOHHO-ny'leBoli nnaBKll_oea MarHHTHoro OTlKHra;'3- 5 
Ho-nyqeBoli nnaBKll C MarHliTHhlM OTlKHroM. 
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Puc. 3. 3aaucuMoCTI!: npupameHHSI uaayxuuu oT aanpHlKeaaocTu- nonH a cep..; 
ae'IHHKax npH JB/Jt = var. 1 - 50Hn - o6bi'IHoll nnaaxu; 2 .:. 50Hn -

snexTpoaao-ny'leBoll nnaaxu 6es MaraHTaoro oTlKHra; 3 - 50Hn - an!'!KTpoa.;. 
HO-nyqeaol! nnaBKH C MarHI!:THblM OTlKHI'OMo 
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Pnc, 4: ·3~BHCHMOCTH npnpaiueHHli HH.QyKUHH OT HaUplllK9HHOCTH nonH B 
cep.Qe'lHHKax npn JB/Jt = const 1 - 50Hn - OObl'lHOli nnaBKH;. 2' - 50Hn -
aneKTpoaao;-ny'leBoli nnaBKH oe3 MarHJiTaoro oTJKnra; 3 - 50Hn - aneKT- '· 
poaao-ny'leBolt nnaBKH c MarHHTHhiM oTJKnroM, 

: TipoBe.[l~HHbl9 HCCne.[lOB8HliSI nOK83blB8IOT0 'ITO B .[lliH81 

aa qacToTe 50 ru nepManixoii 50HTI ny"leBoii .nnaBKJI JIMee~ 

UHTJIBHYIO CJiny', 6onblliYIO liH;AYKUHIO H8Cbllli9HHSI H 3H8"lJITenb 

~HUJI9HT npSIMOyronbHOCTJI neTnJI no cpaBH9HHIO C nepMannOE 

KJI. B aToM *e pe:lKJIMe saMeTHO yny"lllleHJie MarHJITHhiX cB 

: A9HHJI OT:lKJira neHThl B MarHJITHOM none, 

Tipli HMnynbCHOM aaMarHJI"lHBaHHJI MarHJITHbiH OT}KJIJ 

.naeT saMeTHhiX pesynbTaToB. B cna6hiX HMnynbCHhiX nonSI: 

· Mannofi ny"leBoii nnaBKJI no cpaBHeHJIIO · c o6hi"lHhiM JIMeeT 

, meHJie HH.!lYKUJIJI, a B cJinbHbiX {500 .a/M) .Hao6opoT, 
' . . 

npoTJIB 2,1 Tn.-
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Vol 74, pt. 1, · · 

6. H.B. CTyJleH UOB. BbiOOP paaMepoB KOnhU9BblX oopaauoa' n 
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. TipoB9Jl9HHbl9 :HCCn9JlOB8HHSI ITOK83biB8!0T1 'iTO B JlHH8MH'i9CKOM pe~HM9 

Ha qacToTe. 50 ru rrepMannoi!: 50HTI ny'i9BOi!: rrnaBKH :HM99T M9HhUIY!O Koap-

. UHTHBHY!O cnni, 6onhUIY!O Hli;JlYKUH!O H8Cb!UI9HHSI H 3H8'iHTenhliO 6onhUIHfi K09tP

tPHUH9HT rrpSIMoyronhHOCTH rreTnH ITO cpaBH9HH!O C rrepMannoeM 06bi'iHOi!: rrnaB

KH, B 9TOM )1{9 pe)KHM9 38M9THO yny'iUI9HH9 . MBI'HHTHbiX CBOfiCTB ITpH rrpoBe

Jl9HliH OT)KHI'B neWI'bl B MBI'HHTHOM none. 
TipH :ii:MrrynhCHOM HaMarHH'iHBaHHH MarHHTHbii'l .oT}!mr · cepJle'iHHKOB lie 

Jl89T 38M9THb!X pesynhT8TOB. B cna6biX HMrrynhCHblX rrongx ( 200 a/M). rrep

Mannoi'l ny'ieBOi!: rrnaBKH ITO cpaBH9HH!O. C o6bi'iHb!M HM99T M9HhUI99 rrpHpa

' meHne HHJlYKIIlm, a B cnnhHbiX (500 aiM) Hao6opoT, 6orihmee: 2,5 Tn 

npoTHB 2, 1 Tn. 
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