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• ,IfDI!.l;l~}IE;filI& ,Id~&!ABJIQH .IT()BEP~irQOijI }~.l]jITHOro .·· IIOJI.H . 

•.•• ~a1:iU1fE~J?.QB.O~Q• ,~}'~9WD.Y!O*;FQHA 

Ilp.vI coopyxemm rtHKJII1tzecnx ycxopnxeJie!l. 3a.psmean1itX 

qacx:m~ no coodpaltemuur axouolmt1:ecKoro 11 . xexuirtrecxoro xaprut

xepa or~amiturnaeTcSI 06'.&el! 1.mrmrrnoro -noJr.a, B xoxopou tzacXHI{ll 

u:oryx ,IJJ3uraTLC.ffo 11O0:ouy E xontpi1rypan;1m Marnnxaoro ·no11JI 

· npen~BJutro:rcsr e5oJiee 3recT1me :r:pe60Bamrn,•,_,,qe1J a:.co .neooxo.n;m10 

no YC:7IOB1L1U{ npocTpaHCTBeHHOif ycToiltru:BOC'.rlI JtBH'1telU1Ui tiacx11n n . 

a,3mzy:raJI1>HO ... CHMMe:rpntzHOM none·/ O<n =- . ~-- JHt. < ·, 1 .. 
· Hi a't · · 

B tJUCTHOCTM, D CliIHXPOitilltJIO!t'pOHe BUCOTa ycxop.aronrux 

3Jiexrpo.n;oB (,1tyant, pauxa) onp~){eJin:ex u&rnm~an1>no-JJ;onycxm.roe 
. . .. 

oxxxonenn:e ttacxn.q OT cpe.n:ne.n reoue:rp11t.tec1coil nJiocitocxn,saao-

pa aJieKTp01,tarnnxae 3xn OTEJ!OHemuI, B OCllOBI!Oll,· Dll3ImaiqTC.f.I 
·,1•- ;.:;:.:, .. ;•.::'·;;,· ,, 

BepTuEaJII>HID.UI cBodoJLHmm 11: Btmyz,11;eHHErM1t EOJiedaHXIMM~; IIo.aBJie
:>~ftff\)t:-· -.. 

Ime .BLIHyIC)T.eHRhUC BepXUl~aJII>lILIX 1eo.ue6a1rn:11 l3 mmxpO[(l!lCJIOXpoHe 

CB.flSaHO O TeM1 tr?O "Me)UWJllia.a: no:aepXHOCTI> J,rarHntl(t~t IlOlUI", 
. . . ~ 

, . x. e .. nonepXROCTl>, r.ite pa)UiaJibHa.f! COCXaBJIHIOIItaH _Banp.nEeIIHOCX'H 

1.1armrxnoro <noJia panna HyJIIo, · He -connaJ{ae-:r co cpe:n;neii reoue

rp1rttec1toii nnocKoc:r1i10 3asopao Ucxaxe1me ue)U!a.HHO.ii nonepxirocxH 

uarmrxuoro noJI.11 n .sasope npaETHtt,ecIGI IUJ:eer. Mecxg. l30 n-cex · 

aJieX:r;Pouar1mxax ·no lll!Or:vru npntunran: lieo,1tnopo.n;nocx1> :ua1:ep11a-

1Ia 'IIOJIIOCH!iIX llaROlle'tJHlU-COB, · ue.u;ocxaxotIHafI TOlJHOCXt. lU3rOTODJie

HllSI. H ycxan:o:axu :nm:r.w, na.JI1-1ttne uecuuueTpittIHO pacnoJiollteHHUX 

noKpyr 11:BXHM:ra 60JI:&illl1X lCeJie3HIDC uaCC 11 . 'X oJto 

• Ilpe.u;noJiaranoc1>, tixo B aJieKxpouarimTe mecxnuexpoBoro 

CIIHXpOJUIKJIOXpOlla .finC.THTyTa JIAepnHX npo6Jie:u AH CCC~ llCitaiteHHe 



·.· , .... ~- = ,, • ,,:,,,,J .. 

},rn.n;uaHHOll n·oneipxifoCTH 'liarHI1THOro n'o:irn MOJieT 011Tb 3HatJI1TeJII>.; 

HbIM l13=3a Toro, 'CJTO CTaJILH1Ie KphIIllKI1 'xaMephI (nOJIIOCHUe HaKo~ 

H0tIHl1KI1) BhIIlOJIH0H1I. CBaplmMn~ 'a )];JUI IIOJiytieirn.fl Heoc5xo.n;m.rnro 

cna.rr,a ·.· 1rarHuTHoro _ non.a no, pa.n;nycy · BHyxpemme noBepxHocx1r · 11x 

n . . 
o6pa3oBaHhI<Ha6opoM KOJI:&tteBUX · ceETOpOBo l1po1rnne.n;eHHOe OC>CJies;a, · 

.n;QB_am1e: Me.n;uaHHoi1.' rronepxnocTH ·uar1nrTHoro noJIR B. sasope, .n;enc:rc. 

BH:re;n,Ho.·noKa3aJIO OtI0Hl, CJIOJIBYD q>OpMy ee co 3Hattn:reJI:&HbIMH. 

oTKJI0HeH11Siw1 ox,, cpe,n;ne~, reouerpwI,ecicoil · n11oc1wcxH, sasopao 

·' 1ie.iuiaHHan'nonepxnocTL uar1111rHoro no;rn ()hIJia ncnpaBJieHa 
... ,;· 

TaK, l!TO Hatr6oJi'j,lee ·:: Q_TKJIOliemre nytzKa ycKopeHHhIX tzaCTIU.t OT 

cpe,rcueit: reoM~T.I>11:~ecKoiLnnoc1toc:rH ns ... sa. oc:raBllleroca McKaliemrn: 

He· -npeBhI~aeT ~~T CM_o" · : 

... ·.· ·: :]rcnOJihiOBaimiiie ··MeTO)V.>I onpe.n;eJiemiJI IlOJIOICen11n M8,I(H6.HHOM 

rronepxiwcx«,··a i'm~ie uexo,n;u ee ucnpnnJiemu1 n SIDJUIIOTCH npe.n;= 

1Ieiok iiacTonmen ctaTLHo 
.; ..• :, ~ , 

·~l :.:· tt: :· ·~ -~~ -~-

2$1 .Me,n;aaHHaR noBepXHOCT:E, MarmrTHOro .IIOJI.H <II Bmry:s:,n;eH..., · 
" . .. . l. . -

,: .. ·; .,·, · Hbie Bepx1u:aJthH1Ie . Koiiec5ami.a ·•, I10HOB B CHHXTIOIUIKJIOTpo1rno __ 
.. ·.; '. - ' 

-- ·;··,,, 

Ecmt npJIOjif;eHH.e 1.rn.n;nam-10n noB .. epxHoCTH :uarmrTHoro noJisr :; 
• e· • ., • , ., •. ~, ,. • ; • • , -. ' > __ i.. • •• : • • • 

B CUH.XPO~HKJIOT.I)OHe omn;_bI3?UeTCH 41YHltIU1e.tl ·: ... - .._ ; . 
: .~.·· ', ; .... ',::; __ :· .. :·.. . ·- '•.• ·.; ;:. --:: ···· . . -.. ; . . .. . ' ~ . 

., ' - ... '. 1±1. ,.: .. ..... "• . . . -· --.· -• ·](;1~· ='l~ (q, '~J 
·",•:_:,;~t f :; ' ;'•:} ·:,f ~t, .' ·:;, 

. ·< . ~ -~. 

·'· (I}---~· 
::·r .,. .-

TO ypaBiremrn BepTl!KaitJ;HO;ro ·;~1m:{e1ii1i HOHa- (J1;;1h. xpairc>"p'.trvr, 

C>JII13KOM_-:K ·-OKPYEHOCTll ·'.pa.n;ufca.:': ::/'(/c, ·11 rrpu MBJIL!X OTHOCHT8JII>= 

· - HO :BI:J;COTU::;3~3opa ;// ,, 31Iaqe1iHHX ~1«.'◊ (B [tHJIHH,D;pJrtieCKOli .. , .. - .. ·;. 



(2) 

Oxctrex ':t 11 l,.µ. ne.n;erc.a ox cpe.n;;aell reouexp11qecKoM IlJIOCv, 

E0CTM sasopa- aJieK:rpm.mrHMTai • n- - "lo . cJI-I! " •. 
·_ -. · Hi arr, • 

I-Ii ... BepniKaJI:&HaSI cocxaB1LfIIOlll8..lI Harrp.B:lr:'.AHHOCTI1 MarHMTHOro 

IlOJIHj 

ez,0 .... pa.I(nyc paccMaTp:vrBaeMo.tl xpae1exop1,u10 

PerneHMS ypaBH6HMR (2) B BM.n;e: 

r.n;e K03(l)cp11rtt1eHTliI 1.,.,u. 
1 

"£µ.,« H J- i noJiyqaroxca 

· 1t!3 · pa3JIOJR:0H!UI rpyHKIJlUtl J..,.u ( \f 'to} B_ pH,D;' cJ?ypI>e: 
I 

(4) 

noxa.3.&IBaeT, lJXO MCEa.JU3HMe Me.n;H:a.HHOH noBepXHOCTH Marill'!THoro . 

IlOJISI BI:il3b!BaeT: 

a) D0CT0J!HIIOe CMeuiem,rn Tpa.KTOpm1. liIOHa no BiiICgTe OT 

cpe.n;neil reoueTpMqecKOli nJIOCKOCTM Ha BeJIMqMHY 3,.J,J. (Haw 

. 30Be:M ee (:Pe).tHiltM I!OJIOEEHHHfU Me~MaHHOit IlOBS!)XHOCTH Ha- .n;aHHOU 

pa,n;vzyce); 



.f,, .• ;·,, 
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o)- B1.my1;;,n;eHHhle BepT1rreaJI1H11e 1rnJie·6a1nrn~ a1mJiwryJ~a KO= 

T0pblX onpe.n;e;rn:eTC.fI a1,mJI11Ty,n;oi1 M IIOPSI)J;lWM rapMOHI1KR B qiyHIC= 

-- ~mr: "t,>'- ('f .. 'Z.o) 0 -

O 3 0 _JJe_TOJrI1Ka I1CrrpaBJI0HH.f! 1feJJ;liaHHOli IlOB8"QXHOQ.Tl1_= 

MarHlITHOrO ITOJIJI~ 

t 

t KaK cJie,n;yeT 113 BLipaEeHtrn (3), Ha116onee orracHLIM .FIBJI.HeTc.a: 
_, ·- .: . 

. xa1we 11:cKaiteH11e· :ri,rn,11;1:iaHHOtt IIOBepxHocx11, . KoTopoe npitIB0,11;I1T K 

60JI~~o1.1y OTICJIOHeHH~ cpe,n;Her.o IT0JI01:t8H!IR OT c~e,n;Heii reo<-> - ' 

118Tpl1tI8CK0i1 ITJI0CK0CTH ( ~.M ) H K ()0JI:&lli:VU.! a1.mJi11xy,n;al.{ 

rapMOHlIK HH3K0ro rr~p.a.n;xa B (pyHKI.tH~ - l~ ('f I 'Lo) 0 'n:, 
CJie,n;oBaTeJI:bHO, npM 11cn_paBJI0HHH ·Me.n;HaHHOil noBepXHOCTH HYEH0 - ' . 
CHH3HTI, ·. ~-.i.A- .R ':J ..U,I( . Tart,. tITO6H o6eciietrnT:& )];BHJICeitMe 

·nytJKa ycxopReM:blX M0H0B B .n;yaHTe C 1.~MHMMaJib'HliU.m 'noTe'.P.a:MI1~ 

l1crrpaBJiem1e 11re,n;r1aHH0i1 IT0BepXH0CTH MarmITH0ro ITOJIR rrpo= 
>' .• •I, • • 

M3BO,1J;HJIOCb )];BYMH cnocodm.m: 

a) IIepepacrrpe,n;eJ1em1e:M TOIWB B nepxHeu :vr mumeil Karynm:ax 

~JieKTp0MarHMTao TaKoe rrepepacrrpe,n;eJieHHe T0K0B HCITOJI130Ba= 

JIOCI> H pa:·t:C,lll~(I); . OHO'. np1rno,1u1T rrpaKTI1:tI8CKI1 K. a31IMyTaJil,HO= 

CM:Ml,teTpvttIH0MY B03M:y~eHHIO MarH.UTHoro ITO JI JI' TO e O K l~3LI0He1-nuo - ' 

~J.t (~) o O,n;Haito, BeJiuq11Ha a:roro B03My~eHM.ff, a cJie,n;oBaTeJI:&= 

HO, H H3Meuemrn 3HatieHHM 'i,JJ. pa3JII-fl!HbI )];JUI pa3Hb[X pa= 

,n;ny90B, H TaKllM M8T0)];0U He Bcer.n;a B03M0ICH0 IT0JIYtIMT!, npI-IeM= -
JieuHe saat1emrn l ~ ,n;JI.a JII06oro pa.n;uycao Aurr1rnTy.n;11 rap= 

M0HMK B cpynKnnu ;/ .AA. ( f, 'to) np11_ ST0M He H3M8HRIOTC.fI 0 

----



. 6) nepepacnpe.n;e1Iea11eu lIC~J1ima lid BepxHeM 1'I. l!li~Heu Il0J!I0° 

cax tiJieK.Tpo11arm1Ta~ 

IIepepacnpeJJ;eJiteFlf.e Y.teJie~3:a 1:1:a nonrocax n:osBOJISiex M8MtiH.HTi&; · 
' ·-.:· .. :,:• '·~., .'/·~~:! . · .... :--··: .• ,.~ .· ~-;;}~~·~· - . . . 

0TH0CHTSJU,H0e llOJIOStHIHe Mej];:LWJIHOil n:o:aepxH0CT:U MarmiTHoro 

noJI.a: no pa,11;:uycy Ha orpa:m1:t1emrnu a~rn:1ay:r:e 9 To eo !J.POMSB0,11;11x1ii 

JidlCaJII:iHOe :ucnpaBJie1uie eeo 

TOHK11i1 JKeJI~_3Hblll JUiCT 9 npHKpenJieH~hllJ K BHy~pem1eu llOBepx0 

~ocTn no,moca t1JieK?po;.1a;Hwra9 :aaMarm1tz11~aercn n_bf ,M~U .• ;,e .n;o 
. . .. ·' -· '' .. 

saattem1:.a JLf.:::::. .-BJ. raycc~' }Is1rnHe1nrn ocHOBHOI"ri 1.mrntt:r= 
. ·. .. . . . . .. I.tu . .•. . . . . . . . . .. . . . 
'HOro I!OJIR~ -Blil3bIBae1me ~a.KHM MarHIU:HbIM ,D;MilOJ!~Mg MOZ~O OilHCa'.l:'!> 

' . 

no:renn;naJiou: 

(5) 

x. ~, l '=-' KOO p,n;UIJaTLI TOl!!tH !H:tc5JIIO)teHlifi9 
.· "' .\j,. ,.• .. 

" 1 0 , r; 0 J<:O(Qlp)l;:0:HfLt'M D;frn'.tpa :Ua!'EliTHOI"O ,;n;1mo.JI.H 0 
' ' ' 

. . ·:: ... 

ITpM 1io.nmu11rn JT.:0:CT.a' .. t, h . 9 11mpu:rne JUICTa . 2a . M )(JU1H.e 

.1rn:cxa l (puc~ I) coc1:aB.JIB:!OntaR HanpaICeHHOPTk! ·MarmnTHoro . . . e 
noJia _no ocH lj II.PM r ~ 7 onpe,IleJiaexcn Bupa1.een11eMg 

(6) 



,:,,,'1 ""' 

3,n;ecI> . it ,0 /:t-;oatl>qnniuea:r, -Xe.paKtepmsy1011t¾1M ·uyTOJlnte .... 

}Ute'" ;rnc1:a; .l13 onarR!iL~ .,n;aHHUX :npiunn.taJIOCb :': ~{l wI,80 Cqi!T8.e 

exca, '<ITO XOJIIItlU!a ~liCT_a ua.na.no 9paBU8HlUO C .n;pyri!MLI J!:t1li6Hllll<:.!> 
' ' , I 

·· 1.m: pa3M~PllMlio C'TaK : 'fUlt_f:f:!.~cJ"(1jl.)~~~:tfj;Cl.f<~). .'J XO xaxon . ~~ ~~ ''t' ti~ 
·· xeJie3nuj·:J.Incx ,_(oc:h .~ny# ,-cormaJJ:ae.1: /c ·Hanpa:n1IenMe.M pa.n;Hyca), <Jy-

,.rte:r . C, o,n;R0it exopOHH · ox ;:c~pe,1t1U!U .'JmCTa :•BU3L!BaT» :; ll()JJ;'LeM, Me.n;H= 

aHHOit' llOB~pXHOCtR, ;_a; C i~pyron CTOJ)OHE = 'onycxa:ane: eq;' no.n; 

,, c~pe.n;HHOi1 :)JlHOTa rno1oxe1t1te <M8,ItRaHHOj;i;, noB~PXHOCTH uarHHTHOro 

. noJIJI · ocraaexcn: ~-aextsuenmwGI 
. ",.f . !.,_ 

'•Tamn.1: · oqpasou, :ue~p.n;HRa i1l01CaJU:iHOI'.O H1CJ!paB.1!8HUSI }Je,n;HaH ... 

· noit ,noBe.pxHocTn: :1.1armn~.a.oro ,:na.1rn .3a.KJirottaeTc.n ~n cJie,n;yrome:1it., Iia- .. 
: x.1n.1 .. Jin60 r,cnocoeiou (n~pepacIJpe.n.eJieHHe11 ·:xoxoB rn rcaTymK~, HJUI 

npe.n;B~p11TeJu,nw rnepe,pacIJpe.n;e.11eH11eu · iieJie3a, ua: noJnocax) neo6= 

xo,n;m.rn; A0611x1>0.a: ',;,:oro, "RTo6u. Me.n;Haunaa ::nol3epxHoc:r1> Ha ,n;armo:M 

. as11~1yxe·. -n~pecexJia-qpe,l\HJOID ,re0Me;p1-rciecxy10 .nJiocKocxi;. B MecTe 

n epecetteHJIISI .1:ia · HHlil':nvHi ·: MJin nepxanil ~ n·oJnoc yxJia.,n;1rnaeTca .xenea

Hblii Rncx no,n;x.o.n.snt11x pasMepon. , Ilp1uJ:euaa, nocJieJJ;oBaxeJI:&uoe aano""' 

, xeane .JIUCTOB . .ua BepXElii1 HJU1 HMltIUdt llOJ!IDCLI n.n;OJih pa).'{Myca, 

MO!{HO :no.n,y.ttnT:& n,pnei,me:uyro 4JO.P¥Y.- Me,1:u1au.aoiLnoBepxHocTH •.. )1.Jrst 

xoro, :qxo6u ·11oxOJI1.tniite 11cnpa.BJ1enna. Me.n;ua.nuon, noBepxli'ocxu Mar= 

HMTHOro ,llOJI.fl He tnpHBOJU1JIH :;:& :llOJlBJieRHD asuuyxaJII>HO.ti Heo.n;no .... 

•po,n;nocTn 11armn:aoro .?noirII, : B1.1ec:ro "C00TBeTcT~yromero, nanoxcemr.rr 

•-JlMCTOB. jlteJiesa iflI)OH3B0,1tvi:Jioc:o ·:nepepacJ!.pe.nenenne :xe.nesa MeA,ny 
" , B e,pxm.zun n intlKHliM noJirocru.ut : ane1c;po.uarnuxa·. 

, 

.~,.,:,._, .... . ~ ~ .. ,,..~. 

,tf::1 

·1 
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4 & ¥~TQ4'HKa H3~epelJHH no.1r.o:reH_f1SI -¥~,1,Ha!jlJQM · .. 

. ggBepxHOC TM MarH~THOro IlOJIJI .. •.•· . 

Ilo~oEeHHe Me.n;HaHHOff noBepXHOCTH MarHHTHOro non.RB saso-

pe MOXe T 6bIT:E, onpe.n;eJieHO no IlOJIOJi:eFCI-11) BHTita c TORO).{ B MarHHT-

HOM ITOJI~ ( 2) 9 

Ec;rn B a3HMYT8.Jll>H0-CHMMeTpHqHQ),1 MarHHTHOM noJle no BHTRY 

H3 rH6Koro npoBO~HHKa nponycTHTl> TOK, H npH 3TOM yRpenHTL 

ero TaK, qro6H M8CTO. SaICpenJieHJ,UI He ,IJ;aBaJIO ·ropH30HTaJil,HOl-t 

pea1tu1111 (HanpHMep, Ha nonna~Ke, nnaBaDmeM B cocy,IJ;e c •~)J;KOCTL~), 

TO rro.n; .n;etiCTBMeM aepTHKaJibHOii COCTaBJI.RDI?l0ff MarHHTHoro IlOJIR 
,. - - -, ,· ,. . ~ • 

TaKo« BHTOK npHM8T.qiopMy ORPYXHOCIH C ~eHTpOM Ha OCH,CHMMeT-

PI•rn IlOJI/rls ,Ile~CTln1e paJtHaJlhHO~ coq.TaBJIHl)nteA ,, .. nOJUl .Ha BH.TOK B 

KOH8tIHOM cqere ROMIT8HCHpyeTCJI .BepT111ta~:&HOff peaIU.'(Hei nonJiaBRa, 

H rrpli HeKqTop11x J-CJ(OBliHX ,BHTO.R IlOBHqHeT B ~8XIl0Jl[lCHOM npo-
. '.\:.., ... .'. ~ . . . .. '. ' ' ; - ., -

CTpaH~TBe C e,JJ;HHqTB8HHOit: roqKoit onophl :Ha~_no_nJI~BRe. IlpI-'I. Ma.-. 

JIOM npOBI1ca1nrn np0l'.l1BOI1QJIO,tHOtf. 110 O_TH01Ue!i:t1K> 0 .K'.,non-,ra:QKJ, tJaCTH 
; . ' '·" ·' ·:... .._, .... ' ' . 

Bl1TKa, no IlOJIOlleH~JO 3_Toro BHTKa MPXHO onp~,IteJrn.TL. cpe.n;Hee. no-_· 
. ' . ' , 

JIOJ:8HHe M8,ItHa_HffOt ITO_B_epxHOC Tl1_ Mar~HT~oro IlOJIJI: Ha· ,ItaHHOM. pa

.D;Hyce '"lo ., 

YcJIOBHe paBHOBeCHSI BHTKa (no OCH J:, \ ) . B 3TOM CJIY-

qae MOJICHO 3aTIHCaT.b Ta l-< '. ""· 
, . . . '2.:J I ;. • . ' ·• . 

. 0/L;1oj.~zd.\f~P+Q .•. 0 ·J 
0 

0 

3,1tec1,: 

p - i8C Bl1l'Ka, - . 

Q - peaK~MR rronnaBRa, 
) 
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l., ... TOI( BHTita (B' ai~ni'epax); 

Hri- pa,nRaJil>HaSI C oc xaBJI.RDutaSI.'. aanpSI:se1rno'c TV! MarmtTHOro 

llOJI.fI.· 

3aMeHHB H:tt= aoH1. (J - l-A.b) 
~ . 

. . . 

, nonyqHM: 

2.Ti i:.J! 

2
1
n f 1 d'f "'2~ ft..,, dlf ~o,w/~.t 'l.o ' 

o . . . -·. o ._ . arc. 

2.Ji 

P-Q -1, ·:- 1..JJ.. = Q 2J7· c}Hi '1'., o 
. ,_ l a"t -

HJIH 

(8) 

r.ne l==2h f 1-;d'f · - cpe,1uiee 3RatJe~~e ·oTKJIOReHHR 1toop-
o . . . .. . - -

~liHaT, ;BlfTIU1 OT: neHl'pa1u;aoM IlJI0CK0CTl'I 3a3opa; 

lii~ ·cpe.n;nee· 3ttat.zeKie-::otKJIOHem,rn: · i.ie~Ha.H·Ho~- rioBepxHo·cT11 aa . 
.na.HHOM •p~.n0:yce or ·:uea.rpa.it1>itotf nnocxoctM. sa3opa. 

C.neJiaB · P :;:;:{l '2.:}, MOllHO no noJiozeHHI> Blili'I<a · B 3a3ope · . . . 

·Henocpe.nc '?B8RHO ''onpe';tefa111:r1,· ycpe~HeHHO~e ''no OKPYXHOC TH IlOJIO-

J:8H118 · Me,n;iiaHito~".rii'oBe"pxicfo'tH uar~1-1r1fo'ro :n-ons Ha .nalIHOM pa,2t11-

yce·. 0,JtHattO/ 'Taitotf :cnbcod. ·OKa3UBaercsi' oqeJn) flp'o>-i03.ztltHM, TaK 

KaK Kpm,ie ifeti6Xo,n;i1Moc·Tk;; rrpe)l;BapMTeJI1>Horo :esBe~11IBaHHSI · a11r1ta· · 

Ha rrorrnaBKe,rpedyerca no,n;iepzMBaHHe· nocTOHHCTBa rewneparyp& 

C TOqHOCT~b 0,2 ·~ 0,3°C • 

Y,n;oOHee orrpe~eJIRTL cpe,n;Hee no~ozeaHe MeJHaHHoi n0Bepx

H.OCT:t1: MarHHTHOro ITOJIR·Ha ~aHHOM pa,ll!yce, HaXO)J;JI TaKoe ITOJIO

,icemi:e norrnaBKa Ha Buco Te 3asopa (1toop,n;11Ra ra 1: ) , :e Koro

po1v1 Bepr111ta1n,Hoe ,n;aBJieHMe BHTRa Ha rronJiaBOK He H3MeH.ReTcsr 

~, 

' J 
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B HeKoropoM .D;Hana30He HSMSHSHHH l'OKa ~ qepea BMrox • 

. 3TO YCJIOBli'Ie MO:IHO SairnCaT.F, TaK: 

(9) 

PaccMaTpMBaJI paBHOBec:we KaKOrO-HlfCSy,n1, 3JieMeHra Bl'ITKa, 

MOXHO Ham1caT1, CJie,n;yx,mee . ,Il;liqJqJepeHUliaJI!,HOe ypaBHeHMe: 

(IO) 

pellleHHe KOl'Oporo ,1.1;aer saBHCMMOCT!, ROOp,Il;HHaT . t'. .. BJ.iTKa 

OT TOKa l, :w aSHMyTa . lf 

IlpHH.fIB' q TO B TO tr.Ke saxperiJieHM.fI HHl'l1 Ha nonJiaBKe 

( W:::::0 IA ~ :=2Ji 
11 '-

) 

i 2~ 

1==/n J [ n1.M (f )+j]sin[vn(f- t )] d t-✓~~~2trn[[ n:t.u.Cp+J]s;n[vn(2Ji-
. o • o (II} 

-fldf · - . 
l!cnoJib3YJ! C oorHomeHl!e gt-~ f DOC.lie BHDOJIH9Rl!Jl 

,D;licpqJ8peHI~MpOBam•HI IlOJIJQl1M ,ItJIR IlOJio•eHHJI,. B KOTO.POM peaKrtHR . 
,. 

IlOITJiaBKa ne 38BHCHT OT Toxa: 0 . . . 

-_ -f tg. JNn _ JJ - p 1..u 1- JTnm n]o,2J7lHt (I2) 

i 
! 
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-
BhlpallCeHHe (I2) Il03BOJUI8T no. JII8MepeHHOMY 8HalleHI110 1· ' 

-
I1 BhIQJIICJI0HHO~ rrpaBO~ qacTJII onpe.nenIIITb 1.)JJ 0 

BHTOK rrpH~opa BHD0JIHRJICSI JII8 Ilp0B0,n;a ,?J;HaMeTp0M O,I5MMo 

BemttttHHa TOKa B BHTie iisMeHSIJiac&·ox 50 ,11;0 IOO Ma .. 
' , 

i 0DJIIC8HHblH Bhlill8 MeTOl He Il03BOJIR8T onpe,n;.eJIHTb ToqHott 
l 

q>OpMhl Me,n;.RaHHoi IlOBepXHOCTR MarHHTHoro no;rn, a CJie,n;oBaTeJU,HO, 
·. ', ' " . ' ' ' ' . 

· M onpe,n;eJIMTb aMITJIHTY,D;hl . rapMOHHK. ,11JISI STMX neJieH Heo6X0,]1;)1Mhl 
. ~- ' - , - ,, - . ' 

~OKaJI&HHe H3MepeHHSI ITOJIOX8HJIISI Me,n;.HaHHOH noBepXHOCT~ .. 
i 

: TaiHe JII3MepeHHfl npoH3BO,?J;JIIJIHCb npH DOMOmH noiBemeHHOI Ha 

rM6KOI HHTM TR~eJio~ npSIMoyroJihHO~ paMKH c TOKOM, pacnoJIOXeH-
·' 

HO~ TaK,. :tI To .rrJioc1toc Th paMit°IA C>llHSKa K BepTr1KaJI1>HoH · (p11c .. 2). 

no,n; ,neHCTBvleM pa,nHaJibHOt1 ~OCTaBJISil>uteR MarHHTHOronoJIR paMKa 

IlOBOpatU{BaeTCH BOKpyr OCJII 1 ', B TY JIIJIH ,1!;pyry10 CTOpOHY &, 
. . - . . ~ ' ' 

EcJrn nepeMema:ri, paMKy no BbICOTe, TO HanpaBJieH111e noB opoTa HS-

MeHvITCR Ha o6paTHOe npH nepeceqeHHH 8D Me,n;HaHHon MarHHTHOM 

noBepXHOCTH e, TipIII no,nxo,n;.m.neM no,ndope Beca paMKJi-I, llJ/ICJia BJ/ITKOB 

eij, TOKa J/I npoTMBO~e~CTByromero MOMeHTa HJ/ITH, MOXHO nonyqJII~:b 

,n;ocTaT0tlHYID T0llH0CTh onpe.neJieHJ/Ifl TI0J!0X8HJ/IR Me,n;HaHHO~ MarHIIIT

Hoi nosepXHOCT'ii's, TaK ·, HanpHMep, paMKa, JIICIT0J!b30BaHHaR ,n;Jia 

H3Mepe1uirn, lr!Mena·- 0- = 3 ·: CM g-= 6 CM C = I, 5 cM; 

llYICJIO BHTKOB - I000 , Bee - 400 r, Y.It8,JI:bHhIR MOMeHT' HJ/ITJ/I 

K = I3, 6 ,nHH/CM/pa,It., tJepe3 paMKy ·nponycKaJic.a TOK 9, 5 Mas 

TipH 3Tl-fX napaMeTpax 0Ciecnet1J1IBaJiaCb 'JOtIHOC T:b J/I3MepeHJ/IR IlOJ!O ... 

X9HMSI Me,ll;IIIaHHO~ TIOBepXHOCTJ/I + 0,5 CMe 

-

--



.no v1cnpaaJieHHE. Me,n;HaHHOti noBepxHopr:n MarHHTaoro noirn 

.ee · 9pe,n;Hee noJioxea:0:e · Ha ,pa,n;:wyce. IOO cu Oh!JIO mure cpe.n:Hett re·-

1 OMeTplfqecKO~ ·. IlJIOCKOCTJti 3a3opa· np!Ulepao Ha 3 CM, a Ha pa,11,:nyce 

: 250 ·CM,, - Bhlme Ha 7. CM. AMilJIHTy,n;a nepBOM rapMOHHKJti .B · qiyHKI.\HB 

.. J:JJ., ( 'f
1 

7. 0 ) Ha .pa,n;Hy.ce ·250+. 280 ·CM. ,D;OCTHraJia IO CMo J1c-

~XO,ItR .113 y,n;oOCTBa 'IlOCJie,n;y10mero .·HcnpaBJieHHSLnocpe;tCTBOM nepe

lpacnpe;teJieHHR ,xenesa, 'OhlJia:BLIOpaaa-pa3HOCTI, Mex.n:y .TOKOM~B 

:BepxaetL¥t ;TOKOM 'B HHJCHett KaTymKaX .: 3~8KTpouarm,:ra 5,5% OT TO-

: xa rBJ HHJCHe}t xarymxe. Ilp¥1 aroM cpe,n;aee nbnozeHHe Me;tHaHHOR 

MarH ... HTHOti noaepXHOCTH · Ha ,pa;tHyce_ IOO CM cymecTB8HHO He H3Me

HliJIOCb, Ha pa,n;Hyce xe.200+ 280 CM OH~ crano BLime cpe,n;HeM reo

Merp11qecKoi1 nnocKOCTJtt 3a3opa Bcero Ha I+.2 cw~ Cpe;taee nono

·,xeH11e MarHHTHO~ 'Me,n;11aHHoi-l noBepxHOCTJtt nocne 11cnpaanem-rn ne-

pepacnpe,n;eJieHHSM xeJiesa •· Ha noJll)cax aJieKTpowam1ra noKa3aHo Ha 
• 

. pHc.,4. Ilpli 3TOM anJrnTy,n;a nepBoi1 rapMOHHKH Ha ncex pa,n;H-

ycax iH8 npeBhlillaeT 2 CM, .a MaKCHMa.JlbHbie OTKJIOH8HHR MS,D;HaHHOtl 

IlOB~pXHOCTH OT cpe,n;He~ reoMeTpHQ8CKO~ IlJIOCKOCTH - 4 CM. Ha 

. pHC. 4 HaHeceHO IlOJlOJCeHHe UHPKYJ1Hpy1Hnero nymta ~OHOB, onpe,n;e

' JI8HH·oe . npH Il OMOI!{M pa,n;~10aBTOrpa<pOB • KaK BH,D;HO, pa3JIHQ118 ,Mejic,ny 

KPHBhlMH He: BblXO,D;HT 3a npe,n;eJibl TOQHOCTH: H3MepemrR IlOJIOJIC€Hl.Ui 

M8,ICHaHHO~;IlOBepxHOCTH H onpe,n;eJieHHS"IlOJIOll:€HHS nyqKa HOHOB 

np11 • no1.10mvr 'pa,n;HoaBrorpaqioB. · 
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•.. 
1!3JimKeHHa.a· B cxa·r.oe padoTa np0Bo,n:1rnac1i B 11roJJ:e "" a.BrycTe 

1953 ro.n:a npM qio:rn.fii!POBamrn uarHur:Horo noJIJI mecnr:ueTpoBoro 

c:umxpOD;MKJIOTpOHEl., B padoTe nplfff.H:MaJI yqacxne CTy.n;eH.T~)tI?:Il.JIOMI:rn:!~ 

MocE0Bc1wro MHZeHepHO=q>l1~:mtJec1.wro 1mcT11TyTa Ap3yMaHOB A<>Ao 

0. 

n v1 Tep a Ty.pa: 

. . 

.· L, }-IeqTHOll _ AoBe !I P\aTh!llleB Bo Col l1 .D:Po OTtieT lIHCTl1TYTa 

SI,n:epHbIX npodJieM A.H CCCP,. I95I ro a 

2.ll,nc/Qr-son 1-1.l.,fflQrshall J. ~ lloznlJt,l/4 L,., 
Ir· , Sclu,~QN.t l. QnJ mt"flet R., /lei. Sd.Jnrh. 
~, 70~ (/95~) . 
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