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B pa6oTax h-3/ · npuae,neHLI peJynLTa.Tii qucneuuoro 
pacqeTa xapaKTepucTBK BLIBe.neuuoro ny1.JKa. llpu JTOM 
nupKyriupy!J:~Bii ny1.JoK npe,nnonarancJI MOH<lJHepn:!Tu1.Jeci<uM. 
O.nuaKo a 3•4/ noKa3aHo, '-ITO ripu BMnynLcHoM·p_a36poce 
l'o. p I Po ~ 0, 01 o/o B · .[tnuTenLHOCTB BLiao.zia. · 'r ~ ::? 0,1 ce K 

,na>Ke ,nnJI MaWBHhl c DOCTOJIHHhiM no. pa,nuycy 3Ha1.JeHBeM 
llOKaJaTenJI nonJI BenB1.JBHa MrHOBeHHbro ropB30HTanLHOro 
JMHTTauca ua axoAe FM onpe,nenaeTCJI y>Ke ue cKopocTLID 

- • "· •1 

BJMeHeHHJI _n, KaK ,nnH MOHOJHepreTB1.JeCKoro nyqKa, a aenu-
1.JHHoii . BMnynLcuoro pa36poca. YBenu.qeuue JMBTTauca 
o6bJICHJieTCJI TeM, qTo qacTBUaM C HMDYllhCOM, OTnH1.JHhlM 

. - ' : ··•. 
OT paBHOBeCHOro, COOTBeTCTBYIOT TaK>Ke OTnH1.JHLie 3Ha1.JeHHJI 
ceKcTynonLHoro KOJ$$unueuTa k 2 -3a8ucliMOCTh noKaJa TenJI . 
nonJI oT pa,nuyca e~e 6onee ycunuaae'i' JaBHCHMOCTL JM.BT
Tauca ua axo.ne · FM (n aenu1.JBHLI BMnynLcHoro pa36poca, · 
TaK KaK paauosecHLIM, op6uTaM qacTuti c pa3nB1.JHLIMB BM- · 
nynLdiMH COOTBeTCTBYIOT ·pa3nB1.JHhle 3Ha1.Je.HBJI paCCTPOHKH 
/lo.n, a cne.noaaTenLHO> ·cornacuo / 4/ ·, · pa3nH1.JHLie. JHa1.JeHHJI 
yrnoa ua axo.ne FM. KpoM·e Toro, TaK KaK paauoaecHLie 
op6BTLI;: COOTBeTCTBYIO~Be 1.JaCTBUaM pa·3nB1.JHhlX BMDynLCOB, 
ueo.nimaKoao y,naneHLI oT cenTyMa FM, rny6uua · Ja6poca 
B 3a3op . paJnuqaeTcJI .I{nJI 1.JaCTBU c pa3HLIMB HMnynLcaMu; 
'-ITO HeCKOnLKO CHB>KaeT J$<1JeKTBBHOCTL BLIBO,IJ;a; JaBBCB· 
MOCTL paccTpoiiKB l'o. n OT· pa,nuanLuoro nono:>KeHBJI iiy1.JKa, 
B03HBKaro~aJI · · acne,ncTaue 3aBBCHMOCTu· n ( R ),uaKna,nLiaaeT 
01.JeHL •· >KeCTKBe Tpe6oaaHBJI /3,5/ .. · ua cTa6unLHO.CTh CTona 
ae.ny~ero MarHBTHoro nonJI,oco6euuo a pe:>KHMe · BLIBo.na 
c. OTKni01.JeHHhiM BhiCOK01.JaCTOTHhiM HaDpJI:>KeHBeM. 
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B HacToJimeii pa6oTe paccMaTpuaaeTcJI BJIHJIHHe uM
nynLcHoro pa36poca Ha 3MHTTaHc BLIBe.neHHoro- nyqxa. 
Hccne.noaaHa B03MO:>KHOCTL ero yMeHLWeHHJI npu BLIBo,ne 
c noMom~>ro xoppeKI{HH noxa3aTeJIJI MarHHTHoro non11, aLI
nOJiHJieMoii no,n6opOM onpe,neJieHHOrO COOTHOWeHHJI TOKOB 
B pa3JIH'IHLIX BeTBJIX o6MOTKH Pl. PaccMoTpeH TaiOKe no.n6op 
COOTHOWeHHJI 3THX TOKOB, ll03BOJIJIIOmHH MaKCHMaJibHO CHH-
3HTb Tpe60BaHHJI Ha CTa6HJibHOCTb CTOJia Be,nymero MarHHT
HOrO llOJIJI. 

II . XapaKmepucmuKu ebleeoeuuozo ny~Ka npu 
paeHbiX 3Ha~eHUJIX moKoe e npoeoouuKax Pl 

Pay'leTLI npoao,nHJIHCL no MeTo,nuxe, paccMoTpeHHoii 
a /I-3 , ,nn11 qacnm c HMnynLcaMH Po+~P. Po H Po -~p. 
3Ha'leHHe A p/ p 0 6panocL paBHLIM 0,02cfo B cooTBeTCTBHH 
c/6/.Pac'leTLI BLinOJIHJIJIHCL npu HH,nyx:uuu B0=10 KTc. 

Ha puc. 1 noKa3aHa 3aBHCHMOCTL rpaHH:U ycTOH'IHBLIX 
aMnJIHTy,n _ oT, TOKa B o6MOTKe Pl. .nn11 'laCTH:U pa3JIH'IHLIX 
HMllYJILCOB npu aeJIH'IHHe . 12 :210 A. BHa'lane BLIBO,nJITCJI 
'laCTH:Ubl C MaKCHMaJibHOH aMnJIHTy,noii H HMllYJibCOM p O -~ p 
/II =38,36 A /. B npo:uecce BLIBO,na HMnyJILCHLiii pa36poc 

. BblBO,nHMOrO nyqxa yBeJIH'IHBaeTCJI, H, Ha'IHHaJI CO 3Ha'l_eHHJI 
II = 42,28 _A, BLIBO,nJITCJI o,nHoBpeMeHHO qacTH:ULI Bcex HM
nynLCOB oT. p 0 - ~ p .no Po :-~p.llpu h = 45,64 A o6nacTL 
ycTOH'IHBOCTH ,nn11 qacTH:U c p 0 -~p .nocTHraeT MHHHMyMa, 
H npH ,naJibHeiiweM yBeJIH'IeHHH TOKa }'I HMllYJibCHblH pa36poc 
BLIBO,nHMoro ny'IKa yMeHLwaeTCJI .no. HYJIJI, npH 3Ha'leHHH 
~lr=50,7 A, cooTBeTCTByromeM MHHHMYMY o6nacTH ycToii
'IHBOCTH ,nn11 'laCTH:U c HMnynLcoM Po + ~ p • 

H3MeHeHHe yrJIOBiiiX xapaxTepHCTHK 'laCTH:U Ha pa,nuyce 
cenTyMa FMa npo:uecce BLIBO,na noxa3aHo Ha puc. 2. Benuqu
Ha MrHoBeHHoro yrnoaoro pa36poca npH .naHHOM 3Ha'leHHH 
Toxa I I onpe,nenJieTcJI H3 pucyuxa oTpe3KOM aepTHKaJILHoii . 
npJIMOH Me:lK,ny JIHHHJIMH, COOTBeTCTBYIOmHMH HMTIYJibCaM 
Po +~pH Po -~p,nu6o Me:lK,ny o,nHoii H3 3THx" JIHHHH H nyHx
THpHoii KpHBOH Ha pHCYHKe. Cpe,nHHH yrOJI BXO,na 'laCTH:U 
B FM Ha pa,nuyce cenTyMa yMeHLwaeTcJI oT 2,15 Mpao npu 
II =38,36 A IHa'lano BLIBo,na ,nJIJI qacTH:U c HMnynLCOM 
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Puc. 1~ 3aeucu.Mocmb. zpaHUij yc-,oii~~Bbl~ aMnAumyo 01/J 1/JOKa 
e ~o6MomKe f'l OAR ~acmu'll c UMnyAbca.Mu p0 +~ p , p0 u p

0 
,;_ ~ p 

~- . 
Po -0,0002, 10 KTc,· II= 210 A. 

Po -~p I .no 0,4 Mpao npu II.= 50,7 A lxoHe:u BLIBo.na .nn11 
qacTH:U c· HMnynLcoM p 0 + ~ p I. BenH'IHHa MrHoaeuHoro 
yrnoaoro pa36poca BHa'lane _yaeJIH'IHBaeTcJI .no 0,5 Mpao 
I I I = 42,28 A/, 3aTeM ocTaeTcJI npu6nli3HTeJILHo nocTOJIH
HoH: .no' 3Ha'leHHJI I I =45,64 A, H npu ,naJILHeH:weM: yaeJIH'IeHHH 
Toxa I I yMeHLwaeTcJI .no MHHHMan'!Horo 3Ha'leHHJI, .nocTH
raeMoro B KOH:Ue BhlBO,naf II = 50,7 A/. " 

Ha puc. 3 noxa3aHo H3MeHeHHe ropH30HTaJILHoro 3MHT
TaHca ny'Ixa Ha axo.ne FM •. BepxHJIJI xpuaag noxa3LIBaeT xo.n 
clla30BblX TpaeKTOPHH npu '. 3Ha'leHHH II'' =38,36 A, xor.na 
BLIBO,nJITCJI 'laCTHULI MaxcHMaJILHblx.aMnJIHTy,n c u:MnynLCOM 
Po - ~ p. 3MHTTaH_C nyqKa B 3TOT MOMeHT MHHHMaJieH. H yBe
JIH'IHBaeTCJI BHa'laJie .C pOCTOM I I • cl>a30BaJI o6JiaCTb Ha BXO,ne 
FM, cooTBeTCTByromaJI HaHMeHLweMy 3Ha'leHHIO TOKa II ,npu 
KOTOpOM BblBO,nJITCJI. 'laCTHI{bl. BCeX HMllYJibCOB OT PO..:..~ p ,no 
Po +~P I II.= 42,28 A/, no:Ka3aHa Ha pucyHxe xocoii wTp:H
xoaxoH:. llpH yaeJIH'IeHHH h oT 42,28 A .no.45,64 A 3MHTTaHc 
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Puc. 2. H3MeHef!Ue YZAa Ha axooe FM 6 npO!IeCce 6bi600a 
OAJI t~acmu11 c uMny..(l&:caMu ·_Po +t'.'p, Po u Po.:- Ap. 

a,Mpacl 
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lio liS 5~ A; CM 

Puc. 3 . .Pa306ble xapar.mepucmuKu ny'l!<a 1ia axoc)c FM. 
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nyqKa 3a C'IeT B03pacTaHH.H rny6HHLI 3a6poca · B FM cnerKa 
yBeJIH'IHBaeTC.H. 06JiaCTL C BepTHKaJILHOH lliTp~~OBKOH Ha 
pucyHKe npe,IJ.CTaBJI.HeT 3MHTTaHC Ha BXO,IJ.e FM npli I •. = 
=45,64 A /MHHHMYM o6nac':ru ycTOH'IHBOCTH- .nn.s: qadTHU c 
uMnynLcoM Po -1'1 pI. IIpu .nanLueume:M ya,_enuqeuuu lt 3'MuT
TaHC yMeHLlliaeTC.H · H ,IJ.OCTHraeT MHHHMaJILHOrO 3Ha'IeHH.H 
npu It= 50,7 A. Xo.n clla30BLI~ ipae~Topuu B 3ToT MoMeHT 
COOTBeTCTByeT HIDKHeH KpHBOH pHCYHKa.· 

3aBucu:Mocn~ rny6uu:hl· 3a6poca B 3a3op FM .nn.s: qacTHU 
c paccMaTpuBaeMLIMH HMnynLca:Mu, oT ToKa ·I 1 no:Ka3aua 
Ha puc. 4. C y'IeTOM 3TOH 3aBHCHMOCTH, pacnpe,IJ.eJieHH.H 
'IaCTHU no aMnJIHTy,IJ.aM 6eTaTpOHHLIX KOJIC6aHHH/7/ H TOrO, 
'ITO 'IaCTHULI C aMnJIHTY.IJ.OH,MeHLllieH 0,4 CM,He BLIBO,IJ..HTC.H, 
6LIJIO nony'IeHO 3Ha'IeHHe 3cllclJeKTHBHOCTH BLIBO,IJ.a :( f = 
=o,94. IIpu 3TOM_ npe.nnonaranocL,. 'ITO HMDYJILCLI 'IaCTHU 
.UHPKYJIHpyroiuero · ny'IKa paBHOMepHO' pacnpe.neJieHLI Me:>~my 
3Ha'IeHH.HMH Po + ~p u Po - ~ P · 

B Ka'IeCTBe uaqaJILHLIX ycnoBHH .nn.s: -pacqeTa <::ucTeMLI 
TpaHCnOpTHpOBKH BLIBe,IJ.eHHOrO iJyqKa •6LIJIH B3.HTLI ifa a:iHMy
Te FM no Tpu TO'IKH ua Ka:>K.nou H3 ropH30HTaJILHLIX clJa3o
BLIX TpaeKTOpHH_, npe,IJ.cTa:~JI.H~J.UHX qapTHULI C HMny~~Ca~H
Po + ~ P, Po __ H Po.- ~p ;,npu T()Ke a o6MoTKe ~1, pa~uo:M. 
45,64 A jcM, _puc. 3/. CoqTBeTCTBYIOIUHe TO'IK~ ua clJa3o,Bo·u 
nJI<?CKOCTH a3u-Myni BM' npimeJ:ieH-LIHa pi'Jc.' S.-IIpuceDTY:t.!HaH, 
npoMe:>KyTo'Ina.s: 8 uau6onee y.naneuua.s: oT ceriTyMa FM <lac- : 
THULl c. uMnyn~~oM p 0 -:~ p . a3o6pa:>tceuLI ua' pucynKe TO'IKa: · 
MH 1'~2,3. TotiKu 4,5,6 il 7 ,8,9, npe.ncTaBJI.HIOT cooT:BeTcTByKi
IUHe qac'THULI c HMnyiii.ca:MH -Po H. Po'+~ p .3Haiieuue rpa.nu.e_H
Ta FL cocTaBri.s:eT 86~6 Tc/cM u BLI6ilpiuoci H3 Tpe6oaau:Hil:' 
'ITo6LI BepT-u'KanLllble clJa3oai.Je 3nnunc:bl, oTuoc.s:IU:Hec.H K pa3-
JIH'IHLIM Ha'IaJibHhlM·ycrioiiHRM B ropH30HTanLHOH nnocKOCTH, 
HMeriH Hau6onee 6JIH3KYIO .npyr K .npyry oplitmTau8io /2/. : ·- : 

H~MeHCHH~ yr~a axo.ria ny'IKaB FM B npoue~~e :8-i.iBo,IJ.a. 
KOMDeHCHpy(nc.s: _COOTBeTCTBYIDJUHM H3Me~elilie nons FM:Y.aK;· 
'ITO clla30BLie o6naCTH, 3aHHMaeM:bie nyifKOM. Ha -a"xo~e BM. 
B pa3JIH'IIJLie MOMeHTLI BLIBO.IJ.a, coBMeJUaiOTC.H. __ : .' -'-- : 

·- lfcnoni.:~y.s:. HaH,IJ.eH~Yro. 3aBHCHMOCTL- '_non.s: F~f;(>To I: I - _}] 

npumiMiu -B :Ka'IecTse ·Iia;tianLIILix ycrioaliii 13'ropu3oiiianLiioii 
mioCKOCTH !IJa~oBi.ie xapaK'Tep~CTHKH- ua:' BXO,IJ.e 'FM a· pa:snuq::;_-_ 
Ii:We · MoMeHTLI BLIBo,na u B aepTHKanLiiou mioc'K'oc-I.H - 4,lit3 o-

~..-: -· < • - •••• - ••• :.-~ -~·< . __ .;., ~-- . ,.-. ·,·_·· -.·· . ·:: . . ,_ 

1. 
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Puc. 4. 3aaucuMocmb vzy6UHbl 3a6poca a FM om moKa a Pl 
OAR 'lacmuf# c pa3AU'IHbiMU uMnyAbcaMu. 

Bble 3JIJIHITCbl 1\HPKYJIHPYIOlllCro ll}"'Ka, Mbl nony'IHnH ro

pH30HTaJibHYIO H nepTHKanLHYIO 4Ja30BbiC KapTHHbl nyqKa Ha 
' . ,. ) 

BXO,IJ;e BO BTOpyro CTyneHb CHCTCMbl TpaHCITOpTHpOBKH,- npH-

BC,Il;CHHble Ha puc. 6 H 7. TO'IKH Ha pHC. 6, 0603Ha'ICHHbiC 

HH,IJ;CKCaMH +, 0 H -,_npe,!J;CTaBJIJIIOT 'laCTHI\bl C HMITYllbCa-

MH Po + !1 p, Po H p0 -!1p coorneTcrneHHo. Eonee TO'IHoro 

COBMe~eHHJI ropHJOHTaJibHbiX tlJa30BbiX o6naCTCH Ha BXO,IJ;e 

BM a pa3JIH'IHble MOMeHTbi npeMeHH MO)KHO .u;o6HTbCH, 

ynenH'IHBaH Ha ... 1,5'1o rpa,ll;HeHT JIHH3bl FLnnpol\ecceBbiBO

Aa. Ha pHc. 7 npHBe,ll;eHbl nepTHKanbHhie 4Ja30Bble 3JIJIHITCbi 

Ha BXO,IJ;e BM, COOTBCTCTBYIOlllHC pa3JIH'IHbiM TO'IKaM puc. 5. 
113 puc. 7 BH,IJ;HO, 'ITO B pe3yJibTaTe HMITYJibCHOrO pa36poca 

H BJIHJIHHJI HCJIHHCHHOCTCH Kpaenoro ITOJIJI KBa,ll;paHTa 34J4JeK

THBHbiH BepTHKaJibHbiH 3MHTTaHC YBCJIH'IHBaeTCJI 6onee ~IeM 

a 2 pa3a. 

3Ha'leHHe. rpa,u;HeHTOB B ,IJ;y6nere KBa,ll;pynonbHbiX nHH3 

20K200 CHCTCMhl BHCWHCH TpaHCITOpTHpOBKH ITO,IJ;6Hpanocb 

TaK, 'IT06bl llOJIY'IHTb .MHHHMaJibHbiH pa3Mep ITY'IKa B o6eHX 

nrrocKOCTHX Ha paccTOJIHHH 1,5 M ·or BbiXO,IJ;a H3 nropoH 

JIHH3bl. ropH30HTaJibHaJI H BCpTHKaJibilaH 4Ja30BbiC KapTHHbl 
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·Puc_ •. 5. .. TopU30,HmaA.b1(ble. fjja306ble mpaeKmopuu Ha axooe' BM npu 1
1 
k45,~ A.· '.,•_:; ... _,,, ~ ··" ·'·-- , .. _. ~- ·_, .... ,:. · .. ' .,_ ·. ·. · ., 

nyqKa --~- 3J.O:td .Mecre npHne,u;eHbl Ha puc. 8 H 9. HH,!J;eKCbi 

, ,+., · o "II.;... ctio1);uhc}'13y~.r · ..{a.c::rlluaM' c :iiM:ny'ni.ca:M:H ·p·o -f/1 p, 
OPo. H Po ~Llp,~ r"opipo~fa.Hi.1H~H. 'pEb:Mep·~:fty<IKa COCTaim.ReT 

.19,5 MM,:ropH30HTa.riLHblii3:M':Ii:TTaHC _;6·3,7 rr'y.W.M;.Mpao. u·ep-
• .., . ~" · · · r- : l:, \ ~ 1 ·- •·. ... • ·· •. - . :-. • , , , . . • ' . • • . , ... 

THK8,JibHbiH pa3Mep: paneil 3,2 MAC, a' 3MHTTiiiiC B BCpTHK8.Jib-
.. ,- · .· ·: .. ' · . .;, t.: · . ~ ; . · t ... ·. · '_ ! ,-. ~ .· · · •. · ~ .r.· ,..,. . r · \ - <, ! 

HOB ITJIOCKOCTH COCTaBJIJICT 53 rr· 'MM.Mpao. 113' pHCYHKOB 
l -.... • . • ,. ' . • • I' .. :. :. • •. :··. • . ; ~ • • . ?':: ' • 

BH,Q;H0
1 

'ITO :83- 3.a ;Hfl:JIH';J:H.J(HMnynbCI:IOro· pa36poca ·~ 1\HpKy-

J!Hpyro[iie·M .. rr}"'Ke . 3MH'ffailc··Ha · :B:biX<l,u;e ·3Ha4nieril.ilo ynenH-
r .• ' ,,,,.·.·. ·' • ~: •:··.'·.,;:.··~~.~:_;- • ~..f '·_·';"' 

'· 
.'IHBaCTCJI. 

f ,J< . ' i.:.-··-n~.-... J> ; . • • . ! ' ~ 

- r. . - "· !'~ ' . ;. . . ~ .• '·. ·'" ,_., -;..,_ !::: \·- ~ .• . ~ ~ .· 
'. 

-~~ '~; c ;~' Ih~; .i6.Pf~K~~'R_,~o~'ci·~fl~rJill~ ~h~:~'r~,~,~!~1o '!~1JI .· .. , ·., 
,:::'' ·• _; .:1· ·:;'!.· ',:~~-~ ': / ~·- ~ .... ' .,::; . . , .. ·· .. ~-j/j");'l .... :,·: •. •• ~ .-;, .., . 

. . YKa31}HHbiC Bblll:IC ~414JeKTh.l, .. CBJI:iaHJ_I~e '·c_' :faBHCHMOC~biO 
n(R) H HanH'IHeM m.lriyn:bcJioro' pa36p'cica'~'n'·Jinpkyrtlipyro~eM 

,, 
9 



-· \ 

~ 

81 d. MpaO. 

7 

6 

s 

4 

3 _{-
i-.... 

2 

- --
I ------

76 

_-.l' eft 
I o 

'{/' 

0 

oooo 

a 'be 
.,go 
0 

78 80 

+ 

...:· .. .. 
.~ 

0 .:. 
0 ... 

••• 
.f·• / 

... ~ 
+ .. ... 

I++ 

·~ .... 
••• 

82 8lf 86 XCH 

Puc. 6. Fopu3oHiiOAt.Ha.R tPcz3060JI Kap111UHa ny'IKcl Ha exo<)e BM • 

DY'IKe, MO>KHO CBeCTH K MHHHMYMY DyTeM KOppeKUBB 3aBBCB • 

MOCTH DOKa3aTenJI DODJl OT ,pa,A&yca, 3a,AaBaJl TOK B DpOBO,A· 

aaxax o6MOTKB Pl ,pacnonmKeaawx aa Ro_+ 10 cM, 6onLWBM, 

'leM B npOBO,ABHKaX, paCDODO>KeHHLIX Ha R0+ 10 CM. 

Ha. puc. 10 npHBe,AeHa 3&BBCBMOCTL rpaHBULI YCTOB'IB

BLIX aMDDHTY.A OT COOTHOWeHHJl TOKOB B DpOBO,AHBKaX Pl, 
pacnono>Keaawx ·aa _R0 +10 cM a R0 -::-10 cM npa Tpex: 3Hat..e

HBJlX HH.AYKUBB, pa3DB'18JoiUBXCJl Ha ± 0,02~, 'ITO COOTBeT· 

CTByeT H3MeHeHHIO pa,Aayca paBHOBeCHOB op6HTLI Ha ± 1 CM. 

llpB 3TOM cyMMapaoe 3Ha'leHHe TOKa B DPOBO,AHHKaX, pacno

DO>KeHHLIX aa R
0
± 10 cM, cocTaBnJleT 90 A. H3 pacyaxa 

BH,AHO, 'ITO Haa6onee cna6aJl 3aBHCBMOCTL o6nacTH YCTOB'IB

BOCTH, a cne,AOB&TenLHO, H TOK& BLIBe,AeHHOrO DY'IKa &a· 

6mo,AaeTCJl npa COOTHOWeHBH TOKOB i(R -lOcM)/i(R + lOcM),-..,0.45. 
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Puc. 7. Bep111uKaAbHaR tjja3oaa.R KapmuHa ny'IKa na axooe BM. 

',h 

llpa 3TOM ,AODYCKB Ha aMDnHTY.AY nynLcanaii B CTOne Mar

HBTHOrO Be,Aymero DODJl 6y,AyT HaBMeHee >KeCTKBMB. 

. llp;uap&TeDLHLIB pac'leT, BLIDOn&eHHLIB DO nporpaMMe 

FORM npa HH.AYKUBB B0 =10 KFc, noxa3an.~ 'ITO npa 

cymecTBYIOIUeM BMnynLCHOM ·pa36poc·e ropB30HTanLHLiii 4la-
30BWii 06'LeM, 3aH&MaeMLIB. DY'IKOM B MeCTe H306pa>KeHHJl, 

6y,AeT MHHBManLHLIM, ecna qacTanw 'c .HMnynLcoM ·Po+ !J. p 

6Y.AYT &MeTI. aa Bxo:ne FM yron,aa ~ 0,2 .Mpac) MeHLWBii, 

'leM 'laCTHULI C HMDYDLCOM p O -/J.p. 3Toro MO>KHO ,AOCT:Hr· 

HYTL, CHH>KaJl C DOMOIULIO ,AODODHHTeHLHLIX TOKOB DOKa3a· 
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Puc. 8. TopuaoumaAbHaJI tjjaao6aJI ·Kapmuua ny'iKa 6 Mecme 
uao6paJICeHUJI. . ' 
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Puc;:· 9. BepTiiul?aAl>HaJI tjjaao6d'11 .: J..-cijJnJ:•in tl/'lKO 6' Mecme 
U306paJICeHUJI. 
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Puc. 10. 3a6ucuMocmb f.POHutlbl ycmo~<J~6biX aMnAumyo om 
coomuoweHUJI moKo6 :i ( R 0 -10 cM) I tl-( Ro +1 0 cM) 6 npo-
600HUKax o6MomKu Pl oAJI UHOYKllUii B 0 +~B, B0 u B0 --!!. B . 
~B . 

:i/R
0 

+10 CM/ + ti/R0 -10 CM/ = 90 A. 0,0002, 
Bo 

TenL rron.11 Ha pa,lluycax ;R/Ro,rrpuqeM, KaK rroKa3an pacqeT 

no rrporpaMMe MFIELD 9 , q'To6LI IIOJl.IlCP)KHBaTh Tpe6ye

MYIO pa3HOCTh yrnoB Ha BXO,lle FM ,lln.JI qacTHU c HMrrynLcaMH 

P-o+~ p H p
0

- ~ p ,3HaqeHH.JI TOKOB B Ka)K,llOH BeTBH o6-

MOTKH Pl ,llOIDKHLI H3MCH.JITbC.JI B rrpou;ecce BLIBO,lla HC3aBH

CHMO, qTO 3Ha'IHTCnLHO ycnO>KH.JICT CHCTeMy IIHTaHH.JI. Il03-

TOMY 6LinO HCCne,llOBaHO BJIH.JIHHe KOppeKD;HH IIOKa3aTen.JI 

MarHHTHOrO IIOn.JI C IIOMOID;biO pa3nHqHLIX 3HaqeHHH TOKOB 

B pa3HLIX IIpOBO,llHHKaX 06MOTKH Pl ,110 IIpH IIOCTO.JIHHOM COOT

HOWeHHH 3THX TOKOB B TeqeHue BLIBO,lla. Ha puc. 11 rroKa3aHo 

H3MeHeHue yrna Ha BXO,lle FM B TeqeHHe BLIBOJJ.a ,lln.JI qac

THU C HMIIynhCaMH p O +~p,p 0 H Po-~ p IIPH COOTHOWeHHH 

TOKOB :i ~ R 0 -10 cMj I .i (Rot-10 c..w) = 0,19; i /R()I-30 cM/ 
. /(:i/Ro+10 CM/+ti /Ro-10 CM/] :;,.1,3H i(R0 -30c..w)/ 

13 
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Pu/:. 11. 3aeUCUMOCmb yzAa Ita exooe FM om noAjCyMMbl ',jo:. 

' t(R .t 10cM)+i(R0..:.H)cM) - ) . , . · . . .. · ·.. . · .. · . 
KOB II=~ · · · npoeooHuKax, pacnoAoxeHHbiX 

. . . 2.. .. . . : ··'. ;·. 
Ha Ro+10 eMu R 0 -10 eM, OAJIUMnyAbcoe Po+llp,JllUPo..:Ap 
npu COOMHOUleHUU 1/IOKOB: i /Ro. -10 CM// i /R o+10 CM/ = 

0,19; · i/R0 +30 eM/ I 11 =2,6; i /R 0-30 eM/ I II =0,6. 

1Li/R 0 +10·, cM/+i/R~.7""io' c-4/J.~ ,0,3: rio ~c~. · a6c~u~.~ 
OTnO)KCHO !)Jia'ICJiHC .1 1 , nonycyM~bl TOJCOB. B _ npOBOAHHK~X, 
pacnonO)KCHHbiX Ha. 1\)+10 CM H Ro+lQ CM •. 'Jp_~-6yel'doe 3:Ua.; 
'ICHH_e, pa3HO~T.~ Yr.~o~ .nns. 'll;lC'!.Hl\ ~ -~~nyp&~~M~, P.o +A p H 
p0-6p .nocTHraeTc_s nHWL npH 3-l,I~_,~~,~H-1 1 ,;4,8 A. llpH 3TOM 
rpaHHUa yCTOH'IHB~X aMnnHTy,n. CHnLHCC _ 3aBHCHT OT.HMnyn:b-:
ca .. H .oT pa.ziuyca paBHOB~clioii.,'op:6uTbi, qe:M .nns c_ny<las .(: 
:i j.R0 ~10 eM/\( .. i.; /R~~io eM/ ~ 0'~45~ qTo. llaKna~bl~ae-1-
cooTaeTcT:Beuuo 6onee mecnme Tpe6oBaHiiH Jia cTa6Hm~HOCTL 
cTQn.~.--~na~Iiorri,' i~Ka, oc'o6einio a Koune ~Liao~.i·, ·.r.ne ';'.ra 
3aBHCHMOCTL CHJILHCC. ., 

.. ,14 

Ha puc. 12 npHBC,I{CHLI liJa:wBLIC xapaKTCpHCTHKH nyqica 
B pa3nH'IHbiC 'MOMCHTLI BbiBO,na,_ KOTOpLIH llEllJHHaCTCJI npH 
II =41 A npaKTH'ICCKH o.nuoapeMeiluo .nns 'qacTHI.\ co Bce:Mu 
3Ha'leHRJIMH HMnyn~.coB oT Po +Llp .no Po ~p.B nponecce 
BbiBo,na yrnoaoii pa36poc ua Bxo.ne FM Bo3pacTaeT, npH'IeM 
qacninaM c 6onLWHMH- 3Ha"'EmHHMH HMnynLcoB cooTBeTcT
BYIOT. MCHLWHC yrnLI. llpH II = 48,15 A /MHHHMYM o6ilacni 
ycTC)ii-.iuBocnl .nns qac-1-B:n c HMnynLcoM p~ +ll p 1 yfixoBoii 
paciaop ua Bxo.ne FM MaKCHManeu H cocTaBnsei' · ,;0,2 Mpao. 

0, ,..,pa8 

3 

2 

i 

35 40 45 

' ;..b9 . . · 

50 

,f>9 

,t>P 

' ~'r 

X, eM 

'· -. 

·' 

Puc •. 12. C/1a3oeble xapaKJrepucmuKu Ha . exooe FM e r.:e•teHue 
Bbleooa. YcAoeuR me xe, 'lmo u Ha puc. 11. 

15 
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IJpH ,D;aJibHeiimeM B03paCTaHHH TOKa yrJIOBOH H HMnyJibCHbiH 
pa36pocbl yMeHLmaroTc.ll .D;o Ilyn.11 B KoHI(e BhiBo.D;a. Bi..Bo.D; 
3al(aHqHsaeTC.II npH_ · Ij =51,3 A~ <iT~ cooTBeTcnlyer MHHHMYMY 

o6nacTH ycToii•m_· BOCTH . .D;JIB qacTHI( c HMnyJihCOM. pQ -~ P,. . · 
. Tpe6yeMa.ll . _3aBHCHMOCTh · non.11 B. ~arHHTe FM.oT .:roKa 

I I npaKTH'IeCK11 .nime_iiH~~ Q:one H3MeH.IIeT_C;~ OTBF,; 1870 rc 
B Ha'laJie BbiBO.D;a .D;O BF_2200 rc B KOHI(e. ropH30HTaJibHble 
4Ja30Bhle ipaeKTOPHH Ha Bxo.D;e BM B pa3JIH'IHhle MoMeHThl Bhi
Bo.D;a npHBe~eHhl_ Ha . pu~. · 13. if3 cpasHeHH.II puc. 5 H 13 
BH.D;HO, ino nnoll(a.D;b 4Ja30BOH o6naCTH, 3aHHMaeMOH ny'IKOM 
Ha BXO.D;e BM, 3Ha'IHTeJihHO yMeHLmaeTC.II. Ha puc. 14 B:3o-
6pa:>KeHhi BepTHKaJihHble $a30Bhle 3JIJIHnChl, COOTBeTCTByiO
ll(He pa3JIH'IHbiM Ha'laJibHbiM YCJIOBH.IIM B ropH30HTaJILHOH 
nnOCKOCTH. 0603Ha'leHH.II 1,2 H 3 COOTBeTCTBYIOT npHCenTyM
Hoii, npoMe:>KyTO'IHOii H HaH6onee y.D;aneHHoii oT cenTyMa 

djMP08 

8 

6 

4 

2 

75 

-.::.;. 

so 

n ,!>9 

11
,4\o,rD 

85 X,cl'l 

Puc. 13. ropU30Hma/lbHble fPa306ble mpaeKmopuu Ha 6XOOe 
BM 6 me'leHue 6bi60oa 6 pexuMe KoppeKI.JUU noKaaameA.JI 
nOII.JI. 

Z l,CM 

Puc. 14. BepmuKa/lbHa.JI rjja306a.JI KapmuHa Ha 6XOOe BM 6 pe-
JICUMe KoppeKI.JUU noKaaame;r.R. no11.11. ··· · · 

,/• 
.,_ 

~ l .( 

FM <lacTHI(aM.Ka:K BH.D;HO H3 pHCYHKa,BepTHKanhHble c})a30Bhle 
3JIJIHnChl HMeiOT' 6onee· 6JIH3KYI0. ,D;pyr K ,D;pyry OpHeHTal(HIO, 
no cpaBHeHHID c pe:>KHMOM 6e3 KoppeKUHH noKa3aTeJI.II nons 
/ cM. puc. 7/; 'ITO TaK:>Ke HeCKOJihKO yMeHbmaeT H BepTHKanL-
HhiH 4Ja30BhiH o6'h.eM. . . . . . . . 

Ha puc. 15 H 16 H3o6pa:>KeHhl ropH3C>HTaJihHas H BepTH
KaJihHa.ll 4Ja30Bble KapTHHbl nyq:i<a B MCCTe H306pa:>KeHH.II. 
ropH30HTaJibHbiH 3MHTTaHC paBeH 28,6 1T MM.MPCJ.O, a BepTH
KaJibHbiH - ~8,8 1T MM.MpaO, 'ITO ,D;aeT pa3Mep H306pa:>KeHH.II 
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Puc. 15. Topu30H111aAbHa.R (Ja3oea.R KapmuHa e Mecme u3o-
6paJICeHU.R 6 peJICUMe KOppeKijUU. nOKQ3Q111C.II.R nOA.R. 

Ha paCCTOJIHBB 1,5 M OT BldXOAa B3 Ay6neTa KBaApynonLHLIX 
llBH3 3,6 MM no BCPTBKanu B 9 MM no ropB30HTanu. 

TaKBM o6pa3oM, paccMoTpennhlii cnoco6 KoppeKUBB 
noKa3aTCllJI MarHBTHOrO nonJI YMCHLWaeT ropB30HTanLHidH 
tiJa30BidH 06'LCM, 3aHBMaCMidH ,BLI~CAC.HHidM ny'IKOM B ·Me_CTe 
H306pa:>KCHBJI,- B 2,2 j)cl3a, a BepTBKallLHidH - B 1,1: pa3a. 

Ilpu pacqe-fe pe:>KuMa, l.au6onee onTuManLHoro c. TO'IKB 
3penuJI Tpe6oaauuJI K cTa6unLuocTn c-fon·a 'rnaaiioro M:af
IinTuoro noi:ul· (i( Ro-10 cM)'/i( R-o+io' c:..,) =· 0,4S}, no
nyqe:Hui:de 3HaqeHBJI ropii:JonTanL-Horo H aei;rrHKaiiLHOro clia-
30BOro o6'LeMa BhiBeAeinioro 'ny•nca B- Mec'fe n3o6paiiceuuJI 
cocTaamnoi 39 1;/.i~.IWpao u 50" MM.Mpao, cooTaeT~Taeuilo. 
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Puc. 16. Bepmu·KaAbHa.R (Ja3oea.R KapmuHa e Mecme U3o6pa
JICCHU.R 6 peJICUMe KOppeKijUU nOKQ3Q1/IC.II.R nOA.R./r 
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