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PAAMOBOJlHOBOA METOA 9JlEKTPOPA3BE}l.KM 

B Ha'laJle ABa.nu.aTbIX rOAOB TeKym 1'0 CTOJlenl51 BH.ll.HbIW COBeTCKHH reo­

¢H.~m{ A. A. DeTpoBcKHH npe.ll.JlO)KHJI HOBYlO MO.ll.Ii¢HKaUHIO BbICOKO'laCTOT­
HOI! 3J1el<TpOpa3BeAKI:1, KOTOpa5l nOJlY'lHJla Ha3BaHHe pa.ll.HOTeHeBoro MeTOAa 
IUUi crroco6a paAHOBOJIHOBOrO npOCBe'l}lBaHH5l (DeTpoBcKHii:, 1925). Do npH­

QIiHaM, KOTopble 6Y)1.YT 5lCHbll H3 nOc.Tle.D.ylOllI.ero 1i3J10}l{eHH5l, MbI npeAnOQH­
Tae~[ Ha3bIBaTb :3TY MOAIi¢HKaUHIO paAHOBOJIHOBbIM MeTOAOM '3J1eKTpOpa3-

Be.ll.IGi. 
3 r oT MeTOA OCHOBaH Ha TOM, 'ITO npOBO.ll.5lmlie reoJlOrH'leCKHe 06beKTbI, 

HarrpHMep pYAHble Tena, CI!.TlbHO nOrJlOmalOT pa.ll.HOBOJlHbl; n03TOMY, eCJIH Ha 

n yrH pacnpOCTpaHeHH5l 3J1eI<1'pOMarHHTHOH ::mepnm OT TO'lKH H3J1Y'leHH5I 
K TO'lKe npJ!eMa HMeeTC5l TaKOH 06beIIT, TO n03aAH HerO Harrp5l)l{eHHOCTb 

nOJl5l peaKO na.ll.aer, T. e. B03HHKaeT Y'laCTOK pa.ll.HOTeHH. DpoBe.21.5l Ha6J1IOAe­

HJl5l npn HecKOJIblUiX pa3JllPlHbIX nOJlO)l{eHH5lX reHepaTOpa, KaK 3TO BIJiI.ll.HO H3 
n p ocTbIx reoMeTpH'IecKlIx nocTpoeHHH, MO)l{HO YCTaHoBHTb MecTOnOJlO)l{eHHe, 

CPOPMY Ii pa3MepbI PYAHbIIX TeJI. 
C.lenyeT 3aMeTHTb, 'ITO MHome APyrne pa3HOBIi)l.HOCTli BbICOKO'laCTOTHOH 

3.leKTpopa3BeAKJi, paapa60TaHHble BnOCJle.ll.CTBHH OKa3a.TIHCb MeHee 3cpcpeK.~ 
TliBHbIMH no CBOH~I pa3Be.21.0'IHbllM B03MO)l{HOCT51M. TaK, HHTepcpepeHUHOHHbIH 

\ feTOA, B KOTOPOM perncTpHPyerC5l 3cpcpeKT BaanMOAeiiCTBH5l nepBH'IHOro 
Ii BTOpH'lIlOrO nOJleii, 06J1anaer O'leHb Ma.!]oii r.TIy6HHHOCTbI0, nOCKO.1JbKY nep­

BH'lHoe no.!] 06bI'lHO peaKO npe06.naAaeT HaA BTOPU'lHbIM. Eme MeHbllie 1'.ny-

6HHHOCTb y TaK H33blsaeMoro CMKOCTHOro MeTO.Lla :. H3Mep5IeMa5I e:\Il~OCTb aH~ 
TeHH npaKTH4e<:Kli 3aSJiCHT OT 3.'1 KTPH'lecKIiX CBOHCTS JlHllib nos;pXHOCTHbIX 
C.l0eB aCMBOii KOPb!. B 3TOM II .'1b35l lie • C,:,lOTpeTb HaBeCTHOI~ aHaJlOrIUi 

C nepexo.1.
lIbll

\HI conponm.'1eHII5l\11I 3a3eWleHlI1i F\ 3.1eK'rpopa3Be)l.he n T05lH-

Hbi I TOI{O. L 
Pa60Tbl no pa"!.1l0BO.T\I10BO~IY \ICTO.1.Y npOBO;J.}lmlCb A. A .. .neT~.oBCKli~1 

It ero V4CIIJ{K3\111 Bn.l0Tb AO Ha4a."la BeJlI!KOii OT4 TBeHHOU BO\lHbI, HO 

B O"Icm- Hc60llblllW\. 06be la\. n npu Ma.10 cosepllleHHOM TeXHIt'lecKO~1 OCHa­

III Hun ) a 3aT' \I n SOBCC 6bl.'111 npCKpaUl'lIb!. Jhlllih B 1946 r. HC '1e.n.oBaH;.j,~ 
• . 6 0 BcecolOaHO\1 HHCTIIT)'T pa3BeAOQHOH 

'noro 1CTO,,1.a 6bl.TIIl B030 Hos.'1eH.bl B 3a '3TOT ne-pllo."!. 6bI.la pa3pa­
I X>lPIl3JlKII 11 n pO,lo.l)1{a.'HtCb ].0 hOHn3 1949 ~ npOBe)l.eHbl 3KcnepI{MeHT3.'lb­
OOT31lH .Ja60p'lTOPH35l Ii nO,TleBa5I 3nnapaTYP', 'l,CTas.1 H\l5I 0 CP1l3ltKo-reO-

HII' If ICJ\on31l1i5l, yrot[Hellbi T opelll'l\'; \Gle npc 

.10 n1
1
lt KIt OC}/OB3X .ICTona. " I"' 13031") , 3" nO<:~'1el.Hn " '"I 'l'TpOpaaB\.1. ,t t " 
It IITepcc J\ BblCOK043nOTIIOII 3. C' l.bI \\HOrH' 'f\ITIOB lecTO-

, Toro ,h'lKT3 'ITO P\ . " 
f O) l bl 11 CBS) \{ C YCT3 JlOH.TlCIIHC \1 't'" 6 . -"lOT 11J101llHOil ra.lbB3HlI-

.. p 'n,KII ' I en 'J'Ion He 0 ).1a;1..1 P iK) l lilt\! IlB Tllbl. · II C.· (. . \1\' 113 y·nc\. "1'11 ICHl'HlHl 1,:'-
If K(lit npOl »)tll .wel blO. \I p:1CC'I\IThlH:l rll Tl03TO. '. . 21~' 



..... , L.IJ IJ 

TO)l.J1J< C I1CIJOJlb30BaHHeM nOCT051IlHbIX nOJlcti lie npHXOJI.I1TCH. C JI.pyroi{ eTO­
POllb[ Bbl51CIIHJlOCb, 41'0 B p5IJI.e pationoB 60JlbIlIOe .~paKTHlfecKoe 3.:Ial.{eHJole 
Mor 6bD MMeTb cnoc06 reoqH!3Ml.JeCKI1X I1CCJIeJI.OBa [{HH, n03BOJl5I1OUI,HH Bbl5lB 
JIflTb PYJI.lIble TeJla, nponYllI.eJHllble pa3BeJI.Ol.{HblMH ropHblMI1 Bblpa60TKaMI! 

I1 6YPOBbliMM CKBa)KHllaMI1. 
EhHM 11 6blJIO BbI3Ba'110 cocraBJIeHl1e HaCTORllI.erO KpaTKoro 0630pa co-

BpeMel!HOrO COCTOf!l-1I15I pa3BHTH5I paJI.110BOJIIlOBOrO MeTOJI.a, 0630pa, HM B Koeii 
Mepe lie npeTellJI.YJOllI.ero Ha no.TIlIOry, a JII1IlIb npeCJIeJI.YIOllI.erO UeJIb o6JIer­
ql1Tb JI.aJIbllei-iIlIl1e pa3pa6OTKH I1 BlleJI.peHl1e 3Toro nepCneIITI1BHOrO cnoco6a 

B reoJIOrO-pa3BeJI.ottHYJO npaKTHKy. 
1. He CJIeJI.yeT nOJIaraTb, <[TO npH pa60Te paJI.110BOJIHOBbIM MeTOJI.OM 

I1CKOMbre PYJI.lIbJe TeJIa )1.eticTBI1TeJIbHO BO Bcex CJIylfaSlx C03JI.arOT «paJI.HO­
T€Hb», T. e. BbI3bfBaJOT nOSlBJIelIHe 3011bD nO.TIHOrO npeKpaWeHI1Sl npHeMa. Ha-
060pOT, TaKl1e cJIY'-Ial1 MO)KHO Cl.JUTaTb cKopee peJI.KHM I1CKJIIOQeHHeM. 

Ha Pl1c. 1 npeJI.CTaBJIeHbI pe3YJIbTaTbi pa60T paJI.110BOJIHOBbIM MeTOJI.O\{ 
Ha OJI.1I0M Me)1.HO[{OJIl.JeJI.aIlHOM MeepOpO)KJI.eHI1I1. KaK BHJI.HM, B 06JIaCTH reo­
MeTPI1l.J€CKOii l'eHI1 CJIblIlII1MOCTb CTaHOBI1TC5I BOCbMa MaJIoil:, a BHyTpH py;J.­
HOro TeJIa, 3aJIeraIOmero B Cepl1UHTOBbIX CJIaHuaX, cOBepweHIw npOnaJI.aeT. 
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PHC. 1. Pe3YJI!>TaTbl pa60T paliHOBOJIHOBblM MeTOliOM Ha MeJl.HOKOJlqeJl.aH­

HOM MeCTOpOlKJl.eHHH 

1- 30Ha Mon4aHHA; 2 - 30Ha cnblWHMOCHI; 3 - T04KH CTOAHHH reHepaTopa; 4 - T04-
Kfl CTOHHIIH npHeMHHK3; 5 - PYJlHOe Teno 

B TaKOM '/HerOM BH)1.e SlBJleHI1e Ha6Jl1o)I.aeTC5I JIl1llIb B 000'60' 6JlarOnpMSlT­

HOM o6cTaHoBKe . 

.D.JlSl 31'01'0 He06xo.ITJI1MO npe)!{)I.e Bcero, qT06bD rrepe)I.alOIlI.aH YCTaHOBKa 

HaXC¥I.HJIa,Cb B )I.OCTaTOqHOM Y)I.aJIeHI1H CYI' MCKOMbIX reOJIOrMqeCK.l1X 06beKTOB. 

lIalll.e Bcero 31'0 YCJIOBMe He IBbIIIOJlH5IeTCH, H )I.eMCl'BHTeJIbHOe pacrrpe)I.eJJeHHe 

3JIeKTpOMarHI1THbIIX rrOJleM OKa3bIBaeTCH 3HaqI1TeJIbHO 60Jlee CJIO)KHbIM, 4eM 

3TO CJIe)I.yeT 113 reOMeTpI1qOCKMX C006pa)KeHI1M. \ 
norrYTHO OTMeTI1M, 'ITO I1MeHHO rro 3Tofr rrpHqlI1He rrepBbIIC rrDrrbITIUi 

C03)I.aIIHH TeOpHI1 pacrrpOCTpaHeIIHH pa)I.MOBOJlH B)I.OJIb 3eMHOM rrOBepXHOCTH, 

HCXO)I.H 113 aHaJIDrI1I1 C pacnpOCTpaHeHHeM CBeTa, OKa3aJIHCb HeY)I.aqHblMII. 

TaK KaK aHaJIOrH5I B 3TOM CJIyqae MO)KeT 6bITb rrpOBe)I.eHa JII1llIb )I.O H3BeCT- \ 
HbIX npe)I.eJIOB. KOHeqHD, CBeT H pa)I.I10BOJIHbI---,0)I.HOpO)I.HbIe 3JleIITpOMaI'HHT-

Hble HBJIeIIHH, pa3JIHqaI0IlI.I1eC5I Me)K)I.yc06oH TOJIbKO KDJIHqeCl1BeHHO-qaCTO-

TOj,( KOJIe6almit Me)K)I.Y TeM 3TD KOJII1QeCTBeHHoe pa3JlMqIHe 03HaqaeT O)I.HO­

speMeHHO H pa3JlMqI1e KaQeCTBeI-IHoe, I-Ie n03BOJIHlOlll.ee, B qaC1'HOC1'H, npllMe-

IIHTb K pa)I.HOBOJIHaM 3aKOHbli reOMeTpHqeCI<oii orrTHIUI . 

.il.c.J10 B TOM, 'ITO npM H3yqellHH CBeTOBbIX 51BJIel-mii IlCTOtIHI1K Bcer)I.a 

YJIaJIell OT rpaHI1U pa3)l.eJIa Ha paCCT05IHHH, BO MHOro pa3 npeBbIllIalOIllMe 

)I.JIlmy CBC1'OBOii BOJIllb!. B CJIyqae )!(C pa)I.Honepc..n.allH 06beKTbI nOqTJI 

BCCrJla HHXDJl.51TC51 B6JlJJ3H OT r l!<'paTopa. BCJIeJl.CTBTI 3Toro npOlleCCbIIOTP3-

21G 



)f{eJ/IHI, np JJOMJJ(~J(I1H 11 Jl.llcj>paKIlI1 
palnep. 11 HMeIOT ropa3.ll.O 6o.flee CJIO)KllbIH xa -

Do o6pa3IIOMY Bblpa}J{eHl1l0 a M 
flanaJleKlJJ, III.eroJleB, 1945) a Ka.1l.eMIHKa aH.1l.eJIblJJTaMa (MaH.1l.eJIblJJTaM . 
BY/CUT He TOJJbKO OT CBoifcTB ~ ~ Cl1pe.1l.eJJeHHe })JleKTpOMarHHTHoro 110JJ51 3a­
panUOBOJIH, 110 H OT YCJJOBHif P .1l.bf, HaXO.1l.51Ul,eHC51 Ha l1yn[ pacnpocrpaHeHH5I 
HOM» IlJlOm;a.1l.Kax T e Ha' HMelollLHX MeCTO lIa «B3JJeTlwib> H «noca.1l.0Q -

, " yqaCTKax 
pacnoJIOfReHIH51 renepaTopa 11 npHcM­
HH){a. 

DOJIOfRellHe OCJlO}I{HHeTC51 eur.e TCM, 
QTO .1l.JI5I .n.~.CTH)KeIIl1H HaH60jlblUCH 

.1l.aJlbJlOCTH .n.eHCTBHH YCTaHOBKH HY)K­
HO IlOJIh30BaThC5I B03MO)KHO 60JJec 
.1l.JlH/IHbIMH BOJJHaMH. MefRAY Te:vt npH 
3a.1l.aHHhIX pa3Mepax Heo.n.HOPOAHocTei-i 
H KpHBH3Hax HX CelJeI-IHH BJJHSlHHe .n.H­
cppaKlIIHH pe3Ko YBeJIHlJHBaeTC5l C po­
CTOM .n.JJHHuhI BOJIHhI. H3-3a :onoro BHYT­
pH T6HeBOH 06JIaCTH MQ)KeT .n.afRe B03-
HJHKHYTh «6JIeCT5lm;ee» n5ITHO, COOTBeT­
CTByrom;ee YBeJIHlJeHHIO Hanp5lfReHHO­
CTH IlOJI5l, H Hepe.n.KO n05lBJJ5leTC5l «no- M 

JIYTeHh», O~BetIarom;a5I nOlHHfReHHlO 4f) 
0-

CJlbIIIlHMOCTH. 380 
0 

a 
0 

,......, 
HaKOHeu, IlPOBO,n:5Im;He py.n.Hhle Te- 36 

JIa He TOJIhKO CHJIhHO rrOrJIOm;aIOT 34{) 
.3JIeKTpOMarHHTHoe rrOJIe, HO npH He- 32 
KOTOPhIX YCJIOBH5IX MoryT, IHH.n.YKTHB- 30 
HO B036Y)K.n.a5ICb, caMH CTaTb BTOPHtI- 21JO 
HbIMH H3JIYtIaTeJIHMH, tITO H Il03BOJIHeT 260 
06HapY)KHTb HX Ha6 JIro,n:eHHHMH B rop- 240 
HbIX Bblpa60TKax HJIH Ha .n.HeBHoH 220 

, ~~ 

IlOBepxHocTH. 

XapaKTepHbIM B 3TOM OTlHOIIleHHH 200 
180 '" 

T 
U 

rrpe.ll.CTaBJIHeTCH pHC. 2, Ha KOTOPOM 0 
IH306pa)KeHbI pe3YJIbTaTbI 3KcrrepHMeH- t1 
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Ta, rrpOBe.ll.eHHoro Ha O.n.HOM H3 Me.n.HO - P l1c . 2. Pe3ynbTaTbi pa60T paAHoBonHo-

HHKeJIeBbIX MecropO)K.ll.eHHH. I1PH pac- BhlM MeTOAOM Ha A Me AHOHIlKeneBblMH 

rrOJIO)KeHIHH reHepaTopa rro,n: 3e:V'IJIeH >KHnaMH 

(.ll.JIHHa BOJIHbT ). = 250 M) OKa3aJIOCb, 
I - TO'lKa CTonllHSI reHepaTopa 

1.JTO rro rrpo<pHJII-O Ha rrOBepxHocm PY.ll.-
Hble )KHJIbI, 6JIH3KO pacrrOJIO)KeHHbTe K reHeparopy, OTMetIaroTC5l lJeTKO BhIpa­
)KeHHbIMH MaKCHMYMaMH HarrpH)KeHHOCTH, T e. B .ll.aHHOM CJIytIae HMeeT Mecro 

He OCJIa6JIelfHe, a l!a060pOT, YCHJIeHHe nOJIH. 

B pe3YJIbTaTe B3aHMo.n.eHCTBHH pa3JIH1.JHhliX nOJIeii MO)KeT B03HHKHYTl> 

.ll.a)J{e THnH1.JHO HHTep<peperrUHOIiHaH KapnlHa pacrrpe.n:eJIeHHH Hanp5DKea­

Hocne 1.JepC.ll.OBaHHe 3KCTpeMYMOB pa3110ro 3HaKa. T eOpeTH1.JecIwe HCCJIe.ll.OB:i­

HHe Borrpoca pacnpOCTpaHeHHH pa.ll.HOBOJIH B HeOJ{HopO.ll.HbIX cpe.ll.ax, KaKO­

BbIMH CJIc.n.yeT C1.JHTaTb B 06ureM CJIytIae ropHble nopO.ll.bI, OqeHb CJlO)KHO, 

Hero PCUlCHHC Y.ll.aJIOCb nOJIYl.JHTh TOJIbKO .ll.JIH npOCTeHUlHX CJIytIaeB (<I>OK. 

1946), .Ita H TO B HeHBIIOM BH.n.e. E Tb OCIIOBaHHH nOJIaraTb, tIro tIHCJleHHhIe 

paC1.JCTbTl no BbIBe)I.ellllbIM cpopMYJIaM OKa)J{yrcH .ll.aJI€KO He JIerKHMH. 

YI<a3a ITJlbIM orrpC.ll.eJIHCTCH IIc06xo;J,HMOCTb npOBe.n:eHIIH B umpOKIL Mac­

IJITfl6ax MOll .TIhllblX MCCJIe)I.OBarHIH, Me1'O.ll.IIKa KOroPbIX B OCHOBHOM MO>I<er 

CIIHTClThCH pa1pa6oTaHIIOH (TapxoB, 1953). BocnpoH3Ben.H Ha MO.ll.eJIU y~o~ 
RHH, THIIHq[[hT( )I..TIH TOro H.TIH HHOro M CTOpO>I<lleHIIH, MO>I<HO onhITH 

rryr M Hrt HHI CIIOCOOhT rco.1TorlflJecl{Oi{ HllTcpnpC'TanmT pe3y.lJbTClTOB pa60T no 

naJIHOBOJIIIOBOMY MC'TOllY. 217 



2. M3MepJ1B HanpsDKemrocnl 3JIeKTpOMarHHTHoro nOJHl, MO/KIIO Ii<.-
TOJIbKO l.JI1CTO KaqeCTBeHJIO OI~eHJ{Tb pe3YJIbTaTbi Ha6J1Io.n.eHHH no paMoBO.,_ 

HOBO My MeTO.n.y B qaCTH BblHBJIeHHH 06beKTOBC Pe3KO OTJIHlIHblMH OT B~e­
II(aJOlll.HX nopo.n. 3JIeKTpH'mCKI1MH cBoikTBaMH, HO H HaHTH HeKOTOpble cpeA­
l!He J1JI11 3cpcpeKTHBHbJe 3HaLJemiH 3JIeKTpOnpOBo.n.HOCTJ1 H .n.H3.'IeKTpHlIecKoij 
f1pO'llllI~aeMOCTH c08oKymlOCTH ropHblX nopo.n., Haxo.n.Hw.HXCH Ha rryTI1 pacnpo_ 

CTpa'llemUI pa.n.HOBOJIH. 
B caMOM .n.eJIe, KaK H3BOCTHO, ).I.Jl5I npOCTeHlUero CJIYllaH ITJIOCKOi1 BOJJHb( 

aMnJIHry.n.a MarJIHTHOM CHJlbU y6bIBaeTC YBeJll1lfeHHeM paCCTOHHI1SI .n.o reHepa~ 
Topa ( 110 31{CnOHeH~HaJIbHoMy 3a'KOHY: 

(1) 

r.n.e r~ - MI!O)KHTeJIb norJlOlll.erlHH. 
OTC10.n.a, orrpe)J.e.TlHB aMnJlHTY)J.bI B ).I.BYX TOlfKax H r , H H r, Ha pa3JIH\J­

HblX paCCT05lHH5IX (, H (2 H B3HB JIOrapHcpM IHX OTHOlUeHH5I, rrOJIYlfHM 

in H r , = - ~ (r 1 - r 2)' 
Hr. 

OTKY)J.a 

(2) 

TaK onpe)J.eJI5IeTCH MHO)J{HTe.Tlb rrOrJIOw.eHHH. C ).I.Pyrow CTOPOHbI, 

(3) 

r)J.e t - lfaCTOTa rrOJIH; C = 3 . 1010 CM/eeK. - CKOPOCTb ,CBeTa B BaKyYMe; 

S - )J.H3JIeKTpHlfecKaH rrpOHH~aeMOCTb Cp-e).I.bI B 'c}KTeMe CaSE; 'j - 9Jl eKTpO­

npoBo)J.HOCTb cpeAbI B 'CMCTeMe caSE. 
CJIe)J.oBaTeJlbHO, eCJIH OrrbITHbIM rrYTeM HaWTH ABa MHO)lUlTeJlSI rrorJlOme­

HHSI ~, H ~~ 2, COOTBeTCTBYIOl1..Uie ABYM pa3JlHlfHbIM lfaCTOTaM f1 H f2 rrpli Tex 

)Ke paCCTOSIHHSIX (I H (2, HeTpY,lI,HO BbIlfHCJIHTb pa3)J.eJlbHO (1 II € Cpe,lI,bI rro 

CJIe).I.YIOlll.HM cpopMYJlaM, BblrreKaIOlll.liM H3 CPOPMYJIbI (3): 

(1 = 22 8. 1018 ~1~21Ifi ~I -Ii ~~ 
, 1+ 2 2 

1) 2 ~2 - ~I 
(4) 

22,8.10 18 li~t -/i~~ 
8= 

fd2 ~~ -~i 
(5) 

MO)KHO rrOKa3aTb, lfTO OTHOCHl'e.TIbHble rrorpeWHOCTM B orrpe)J.e.TleHMM 9THX 

Be.Tll1lf'HH 6y.n.YT 
" 2'OH 
00 = ~----~~~~ 

(r2 - r1 ) (~~ - ~I) , 
(6) 

08= 40H 
(r2 - r l ) l~J - ~I) , 

(7) 

npHlfeM fi H - OTlIOCHTeJIbHaSI rrorpeWHOCTb M3MepeHHSI aMITJIHTY,lI,bl MarHHT­

I[oro nOJISI. 

I10JIaraSI I) H = 5 : 10% H HCrrOJIb30BaB TeopeTHlfecKHe 3aBIiCHMOCTH ? 
OT t ITO cpopMYJIaM (6) 11 (7), JIerKO lIaHnl 3I1aqleHI1H [I H h (, H '2, o6ecne­

'II1BaIOlItI1C IJ.OCTaTOlJnYIO TOlfnOCTb orrpe)J.eJI~JllHI 0 HZ. 

B lICllII11X paOOTax IJ:] lie npeBbUWaJIa 20-25 %, a as HHOl',lla ,lI,OXo­
;~I1JJ a Jl.O .50 % . 
~lfl 
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111411 

,p.eJ
1 ~:3Jl 

o r 
(lp~ tll11e 
1.~tl p.tl0 Y 
1PY QOP 

p'e1 
J3r1~ 91' 

CO e 
-roj{ '1 ~J 
I'IOC~ecJ{ 
-rPl'l !OPO 
".fie BeC 

'lec'fOP
C 

,t~{~~~~: 
}i3 rIO 

yfJ.,0 
~a1Jl1l1rJ. 
!loc'fb 
flp0130Jl 

1'JlarIfJ.,~ 
BarIoe 

c'f13YIO 
I( 

,1a'fb, 

pa%e~ )l{eHH 

j{a,ll 

JIM K 
B 06 

J{Ta 

OTBe 

eTCH 
HHK. 

Ka 

,J,HT 

eJI 

60JI 

pOJl. 
He 
BO,n 

cy 

11 

ae 
np 
ao 
C1' 

Ul; 

B 

P 



/' iI ' IJ, '~t T, ,. 
M 

(I MI': 

•• I';" PO-

OJ!( llll(' ­

) II " t':\ 

u., UO 

(4) 

, , II 

(7) 

, 

0()BIAUJCIIIHI 'IOQIf(JC"ll1 M{»J{1I0 )l.OCTI1Qb K3K YMeflblJlCHHeM nOrpeWHOCHI 

,r/lcJIl>lIblX 113MCPCIU,di a MlJ,1JI1TY)l., TaJ{ H YUCJJJ11.JCIII1CM QI1c.rra Ha6.TJIOllCHl1il 
\ JJ1 pa3JIHtlllblX paCC'IOffflI15fX J.l.O rencpaTopa. OO)l.QIUI5I.5I. 9KcnepHMCHTaJlbllbie 

r ~'I/Ibre onpC).J.CJIClfllbIM 3IJlHICHMOCT5JM, YCPC)l.1l5l.5I. H Bb~pa8IUIBa5J HX, tIe­
l /l"O YTOLJ,IIWI b pC3y.JJbTaThl BbIQI1CJlClIl1i1, 

1 flY r:" .. «. OrrpOIlOH8ffl1C' :=JTOH MCTOll.l1KI1 B pa3JJI1lJllblX paHOllax nOKa3aJlO vJlH3KOe 

rO
HrJ3

)1.CJlH' rrOJJYl.{1 JlJlbrX pC3y.1JbTaTOII C )l.aHllbllMI1 113MepCfIHH Ha nOCT051HHOM 
ToKe . .3TO. J{CTtlTI1 OTMCTJ1M, 5JBJI5JCTC51 O)1.IlJilM Jil3 )l.OKa3aTCJlbCTB nccOCT05I.TeJIb­
II0

CTH 
BbIJ30)l(1 .~f 'KOlo.PblX 3apy6e)1<JIbIIX aUTOpOS I 0 lIa.nH4JHI )1.HCnCpCHH 9JICK­

rpi'l'fCCl{IIX CI30Ht:TfI ]Op'lhrx nopoJl. B JVlana30llC qaCTOT, l1~no.rlb3yeMblx npH 

. JIClfrpOpa3BC)lOIfHlAX paOOTClX. :I .. 
BeChM3 Jl()I{~1:laT 'Jlel! OJIbTT, nOCTa13,nCllllblllf 113 O)~IJOM MC)1.IlO-JIl1KC.,ICSOl\\ 

~1CCTOPOil{Jl(,1J11H. r lIC1p~\TOp 6bT.1J lJOMCIl~ IT no)1. 3eMJldi, a H3MepCIlJ151. npOBO­

'LlfJIIICb flO CK.1I0JlY 1'0])bl, C.TIO>I(CHlJOj-i' YJrhTpaOCIlOBIlblMI1 nOpOJl.aMI1. KaK 3TO 

'H'I()OpHiI{CllO II (l P Me. 3, ~raCTh 'fIpot1mJlfl, BhlllT I1JII{C1'a 100 M. npOXOJun Hall 

PYJtoJl()CJ!hIM JlJH1CTOM, 'CO}\CP- (.,,,,e 
i IW!lJ.lHM y6ory 'o BKpc J IC](­

HOCr» (OJ{OJIO 1 %) ~,T1 krpo-
If po Il 0)1. II hlX MII11fCP a ,110'13 )] Cli 
rJHlIlllHTa }I xaJJI KOmrpI1TH. 

IlillWCbl J11HI1<TI'flIC 1<11 O'I'CYT-

c'r' I3YJOT. 

/(al( II CJI j \OllaJHl 0>1<11-

'lit'!''', )1M CT MC<."IX) P 31<0 Bbl­

IlItlJ{CJllfblii MHKCHMYM ll(lIl1HJ -
>f{CIIIIOCTJi lq)J16J11I3HT Jl bJlO 

Hall r'llcpaTOp()M (110 It pMn ­

JIB )( )lll mwi1 II{)BCP ' II{) '1'11 ) . 

B oC5' CTOPOllhl or ':)'{'( ll'() I( YlI ­

«'I'll 110JI 0 Jla6 'nil '1', 'ITO ()i­

OJ'll("I'CTBY " ynCJ!llQ 11111 pu­
e r,{HlIfIIHl: !' 'II '1)f1'['oP lIplllNl 

11111. 6panl.acI' IItl ceoS1 BUlI ­
\11\1111\' (IHlI{T He II M M ('TP II I I rptl 

llllll«)]l; B ,WJloi'! '1t1('1 II pnc >11-
Ita () ,1111 )JI 'Itl1l' 1I0JISI 1l1)()l!(~ '0 

'lilT Mt')l,'Il'lllI 'l" 'll'M In IlptlHoi'l. 

o 20 40 601>1 
.L-.......L'_-l..1 _..J' 

I II . 3. Il potllllJlb llanpn)l( IIU OCTII 9J1 KTpll'leC!(Or 
IIOJIII HUll IlJla r'l'OM C y6oroi\ PYA1l0ii BKp anJi H­

llOCThlO 

CJll'HOI\;1'1'l'.llbll(>, JlI1>hl' J1( I 

(0)1 1>1 lIot' 'O)ll'P>l<I1 III1'l' n 110- / 

PO)l(' l\lHlH{}l~ltlrlll' l((l 1!lOIl 'I,I,T, • " " '" ".11 KTp npo-
11(' 'IUI '!;ll1l1bl' M '}I'll\' 'O()OIl, lIhl :1hlU.I 1 :3 1'\1(;lllO 1l0Bhl1l1 Hll 

1I01lIJO'I'1I 11 Ill'IH'Ml~lI IH M 1I0Jl l'. ,. 
, IIlt'II'lhl Ill> tjlOpM 'J!:\M (2), (1), (5) Hnl(H JVIH .JIC Hon 

(')'111<11 J 4,D . tOn C h' U, 1\f1'0 ()I'll ' Ita l' r ) J~ '.' lh IlO fly cml~ 

nc J1 ullll bl pn­
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lHOO 01: VIs! 11 jltl1l0i'1 11(1)11\1101 'IHHlIl 1 '11I'I\I\O (}-

700 () 11. f{ , ," '11 '() I npn 1',-, 
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lUll' IIPt'1I 1\'lIll '1110 IIl'llI,"l '11\) 'l} lil III '1m hi POP'\' Bl, ' 

\'lmllllH ' IIJIII 111111 (llt:\'WIIIOl Ill'\l IllI\llll' 110m. 111H)l1 ~Hr'H up 1 m.lt'-
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TljJJI <)J J1X YCJIOIHlflX IHlJlpH.iI<ellIlOC1 b nOMI B 'JO'IKe I1p~eMa. KpOMe MOIlJ,HO<:llt 
IH'JH~ll.Cl J IIIIK<i. ~aBJ1CIIT TOJlhKO OT 3J1(!J{TPHtJCCKI1X CBOUCTB II0PO}t. 

GOJIC(> CJIO>Kllafl OOCTHIIOUJHI HMC r Mecro B CJJyqac. KOI')1.a Hap51Jl.Y C Tlpv-­
vlOii JWJIlloii HO Kpa-rl.J<1i11lICMY nyTIf. B TOlIKY npHe~a npHXOJl.5tT J.{ BOJIIIUI, 
pacrrpOCTpaJf51JOIUJ1CCH 110 Bhlpa6oTI<a M. BCJrCJl.CTOHC HIITepcpepCIll.f.J.{H KOJIC6a _ 
!lltii, MorYJJl.HX lJaXOJ{H1 b('1i H pa'3J1brX (l)a3ax, nOJIC pe3KO J.{CKa~.aeTCH. lJlf) 
3HTpY/(TfH('T JJpaKTHlICCT{Oe Hcrro.lJb300aTfHe pe3Y·IJbTaTOB H3MepCHl1H. 

II Oc.TTCJ{TlHii c.nyQ3 i.f OTrrOCHTCfI J( rraomO,llCllH5IM B YCJIOBli5lX npHMOH EH­

J(IIMOCTH. PacrrpOCTpallCIlJle pa/ Lf-fOBOJIH rrpH nOM onpe,llc"lHeTCSI, c. O,llIlOH 
('TOPOJlbf, E)JICI{TPIi( t ICCKT1MI1 cBoifcTBaMH nopOA, o~pY)KalOllI.HX BblpaOOTl<y, 
n C I l.pyro!i J{aJla.IJH3aI~HCif 311epmT1 B!l.OJIb ropHOH Bb~paoonrn. 

TaJ( HJII1 "malIC ropllbfe BbJlpa6oTKT1, 51BJIfl5lCb CBoeoopa3HblMH p aiU10BO:l­
IlOBOJl.aMII, OKa3bIBalOT B.nI15IT!HC lIa pacnpOCTpalleHHe '3JJeKTpOMarHHTHOii 
3TICprHH rroJl. 3eMJIcii, J{OTOPOC MO}J{eT ObITb onpe!l.eJIeHO na OCHOBaHT1T1 c·'IC-

,llYlOlIlero. 
B TeOpl1H paJI.Ii(OBo.TIIIOBO,llOB (BBe,lleHCKIiH, ApeHoepr, 1946) 11.0K33bl-

BaeTC51, 'ITO cymecTByeT HeJ{OTOpOe, npe,lleJIbHO 60 bllIoe, 3HaqeHlie A.'II1Hbl 
BOJIllbI 1..0, BIlJIOTb AO KOToporo .9HCPf'H51 pacnpOCTpaH5IeTC5I B BOc'IHOB0ll.aX 6e3 
nOTepb rum C MaJIbIMM nOTep5lMH; BOJIHbI OOJIee )1.JIMHHble OblCTPO 3aTyxa!{)T. 

TaK, B 'c.TJyqae np51MoyrOJIblTOrO BOJIHOBO,lla celIeRHeM aXb C oeCKOHe1JHO 

IlpOBO,ll51mHMH ne'HKaMH (a = <...0 ) 

(8) 

ITO,llCTaHOBKOH BMeCTO m H n JIlOObIX UeJIbIX qHCeJI nOJIyqalOT<:H 3HatIe­

HH51 1..0 ,llJI5I BOJIH pa3JIHq<HbI'X THnOB. 
ITpHMe'HHTeJIbHO K paAHOBOJIHOBOMY Me1'O.LI.Y 3JIeKTpOpa3Be.rr..KH npaKTHtIe­

CKHH HHTepec rrpe.rr..CTaBJIflIOT BOJIHbII, OOJIa.LI.alOIUMe HaHOOJIblllei1 BeJIHtIH­

H0l1 1.0. 
B351B BblpaOOTKY KBaApa'THOrO CeqeHH51 a=b=2,5 .M, IlO CPopMYJIe (8) 

IlOJIYtIlHM: 

Ag = 3,5 oM (8JIeKTpHqeCKa51 OIJIa), 

At! = 5,0 oM (MarHHTHa51 CHJIa). 

BOJIHOBO.LI.Hble CBOHCTBa ropHbIX BblpaooToK B qHCTOM H rrOJIHOM BJ1)H~ 
MorYT npOHBJIHTbC51 TOJIbKO npH HCnOJIb30BaHHH 60JIee KOPOTKHX BOJIH. 

ECJIH CTeHKH BOJIHOBO.LI.a OOJIa)I.aIOT XOT5I H 60JIblllOH HO Bce :IKe KOHeq­

HOM 3JIel<TpOnpOBO.LI.HOCTblO, B03HHKalOT nOTepH, H nOJIe, 'COXpaHH5I BOJIHOBOf[ 

xapaKTep, y6bIBa;T no 3KcnOHeHUHaJIbHoMY 3aKOHY .LI.a:IKe npH BOJIHaX, KO­

pOtIe KpHTHqeCKOH BOJIHbI 1..0. 
l(08<p<pHUHeHT 3aTyxaHH5I 3JIeKTpHQeCKOM CHJIhI .rr..aeTC5I Bhlpa:IKeHHeM 

r)I.e A - npHMeHHeMa5I )I.JIHHa BO,,1HbI; a - 3JIel<TpOnpOBO)I.HOCTb B CaSAL 
OTClO)I.a nOJIYQaeTC5I yc.rrOBHe MHHHMaJIhHOro 3aTyxaHH5I: 

AT . = 0,58 Ao, 
min 

( 10) 

.ll.JIq BhI6paHHoro u 
)'1 =- 2 M B c.rryqa5I nO.L!.3eMJlOH Bhlpa60TKH Bhlpa:IKeHHe (10) ,lae'T 

min - . II e noc.rre.L!.HIHe CPOPMYJIhI. OqeBH.L!.HO, IIMelOT CMhI.c.JI JIHlllb npll 
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a3bl_ 

lilibr 
Oe3 

alQ1'. 
lJlio 

(8) 

(8) 

)0) 

). ::::: "0; ~ TOMY )Ke OIUJ Bb~BeAeHbll 6e3 yqeTa TOKOB CMelll.eltH5I. l1cnoJlb30Ba-
Illie HX paAHOBOJlHOBOM MeTO)le n03ToMY orpaHHqeHO H qalll.e npHXO)lHTC5I 

PYKOBOACTBOBaThC5I KaqteCTBeHlIbIMH cY>K)leHH5IMli. 

B03bMeM B KaqeCTBe npHMe­
pa rpa<PHKH 3aTyxaHIUJ 3J1eI<TpH­
l/OCKoro nOJl5I BAOJlb wTpeKa 
npOM)lelfHOrO no KBapu-cepHUH~ 
TOBbIM CJIaHuaM C conpOTHBJle­
Jlil1eM OKOJIO 300 O.M npH pa3J1Hq­
HbIX qaCTOTax nOJI5I (pHC. 4) . 
KaK BH)lHM, B nOJlYJIOrapH<pMH-
l(eCKOM MacwTa6e OHH xopowo 
} I<JIa)lbIBaIOTC5I IHa np5IMble, yrJlo­

Bble K09 <p<pIHUHeHTbI KOTOpbIX Me­
HHlOTC5I B COOTBeTCTBHH C H3Me­
HeHHeM MHO)KHTeJI5I nor.l0Jue-

lU!5I ~. 
BOCnOJIb30BaBwHcb <popMyJla­

MH (1) H (2), BblqHCJlHM 3Ha qe­

HIH5I B )lJl5I pa3Hblx qa<CTOT 110Jl51 
H npe)lCTaBHM HX rpaqmqeCKM 
(pHC. 5). HatIHHa5I C OTHOOM­

TeJIbHO HH3KHX qaCTOT )lO f = 

1001~--~~~--~~--~-+--~--~ 

7 
5 

3 
2 

10~--~m~------2~0------~------~40~~Mr 

PMC. 4. 3KcnepMMeHTaJIbHble 3aBMcMM Cl CTH 
HanpR>KeHHOCTM nOM! EArs OT paCCTORHMR 
rAt B ropHOH Bblpa6oTKe. UM¢pbl y rpa¢HKOB 
03Ha4alOT 43CTOTY B Merarepuax. HaqaJIbHble 

T04KH COBMei.UeHbl 

= 20 : 37,5.M22t{ (A = 15 :-8 .M), 
JIMeeT MeCTO B03pacTaHHe \3, qTO 
0 6b5ICH5IeTC5I YBeJIHqeHHeM f,O ­
r JlOIueHH5I C POCTOM qaCTOTbl l • I1PH eme 60JIee BbICOKHX qaCTOTax Be-1M-

llHHa ~ rra,lI.aeT, qro 06YCJIOBJIeHO BJIIH5IHHeM BOJlHOBOAHbIX cBoikm BbIpa-
60TKH. KPHTWIOCKa5I BOJlHa B 9TOM cJlyqae AOCTHraeT ~.o = 10---;- 12 .1t BMeCTO 
p aHee rrOJlytIeHHoH BeJIlHqHHbI 3,5 M. BbI3BaHo 3TO pacxO>K)leHHe KOHeqlIOil 
13 Ha ,,., 3J1eKTpOrrpOBO)1.HOCThfO rep-

HbIX rropoA, BCJle,lI.CT~He tJ'e-
ro HMeeT MecTo He!<OTOpoe 

np 0 HHI<HOIBeH He ::>HepmH 
BHYTPb, 3J<BHB8JleHTHoe Ka­
>KymeM YC5I YBeJlHtIeHHIO ce­

qe.H"H5I Bblpa6oTKH. 

J/ 
y ~ 

1,5 ~ 
1,0 V ~ 7 II 0, 

5 V 
3 V 

0, 

0, 

0, ~V 

2 3 5 7 10 20 30 
f 8 Meeaeepqax 

50 100 200 

PMC. 5. 3aBHcHMOCTb K03¢¢Hu.MeHTa !lorJIOi.U
emIR 

!lOnR OT qaCTOTbl (B Merarepu.ax) 

Torr ¢aKT, tITO Hanp5I­

)l{eHHOCTb rrOJI5I R 3blp a-

60TKe rro,lI.ql[1H5IeTC5I B 3TOM 
CJIYtIae 3aBHcHMOCTH (1), 
BeCbMa Ba)l{eH. ECJlII yqH­

TbIBaTb MaJIOe Y)laJIemle OT 

rrepe)laT'IHKa, B ¢OPMY' 
JIY (1) ,lI.OJI>KeH 6bIJI 6bl 

1 
eme BOH11H MHO)l{HTeJIb 7 

MaCllITa6e nepecTa.r[JI 6bl 
fI 3 aBH.CHMOCTH B rrOJIYJIOrapH¢MfI'IeCKOM 

flJIH 72' 
ObITh JI flHe HHbIMH. 3TO 3HaqHT, 'ITO 60JIbllla5I ,lI.O.JJH 3HeprH

H 
npoXO)lYlT B)lOJIb 

Bblpa6oTKH, CJ1Y}Kamei1: KaK 6bI HarrpaBJI5IIOm
eH

. eJI CTBO 
TaKiKe }IHTepeCHO TO 3I<CrrepHMeHTaJIbIIO YCTaHOBJIeH

HOe 
06CT05lT b , 

'ITO Hanp 5I}KeUHOCTb nO.JJ5I 06bl'IHO pe3KO na,lI.aeT Ha yqaCTKaX, r)le ceqeH

He 

BblpaOOTOK YBeJ1l1
t
THnaCTC5I; aHa.llOrH'IHO BJIH5IllHe .uonOJII-lHTeJIbHbIX, CeKYIUYIO 

I.'1aBHYIO, BbJpa6oTOK. " 6nIo)1.aB-
1-1a pHC. 6 H 7 ,{aBbT TI\nH.qUble npHMepbl TaT<YlX BJIH5!IlHlf, n~o~ OTYlB-

~5! ~hlpaooTKax, lIPOi1:JICIIlIhTX f3 y.JJhTpaOClIO~HbTX nopo)J.ax c P 
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.1J(:II IiCM OJ \ . 101 flO 1 . l Or. OM. 9TO TaJOKe CBH/~eTerl1.)CTBYC1 ~ nOJlb1Y If)
I

O, 

'ITO lfaCTb '::llfep nHI pacn p eflC.TfSlCTCSl fmyTpM Bblpa6oTlUl, H nO:H?MY M3MCHc-
1I1f10 CC'-lemur oTBeqaeT COOTBeTCTByJOIJ~Ce M3MCHeml'C OObCMI!OH nJIOTHOCTH 

:HIcpnfH M, c.JfC,UOBaTCJlbIlO, lf3npSlil{CIIHOCTY! nOJJ51. 
D,.IIfJ OI~C!ll{[f pOJlI1 06XOJllfO~i BOJlHbl cnCJlYeT npOBO}l.I1Tb y!3~lepelm51 HC:l-

n pH)J{CfllIOCTI1 nOJlfl BAOJlh BbrpaOOT1Ur. ECJm OKa)KeTC51, 'ITO npc.nCJIbHaH 
.ll.aJlb lfOCTb ,UC iiCTBIf5I YCTa 110 BTUI' B .ll.allllbTX yc.nOBIHIX cOCTa BJJ51eT ,Hanpl1Mcp 
r a nyTb OOXO,UJloi1 BOJlllbl npY! npOBe.neHMH nOJ{CKOBbIX paOOT 1'2 J{ 1'2>' \, 

c\~.munlHeM ooxo.nnoi.r 'BOJlJlbl MO)J{1I0 ne CLJMTaTbC51 . B c.nYl.J.ae iKe 1'2/1'1 .n.all­
HbfC lIao.1 JOJleIlMif IIY)f{.naJOTC51 130 BBc,UemfH' COOTBCTCTBYJOlllHX nonpaBOK. 

€ 

50 

40 
30 

20 !
50Af8 
'<0 

30 

20 
10 

o 10 

5 
4 

3 

2 

UimOJlt>HR 

I II 
20 40 60 80 tOO,., r 0 

PHC. 6. BJlHlIHHe 6 0 KOBblX BbJpa6oTOK PMC. 7. BJlHlIHMe n O)l.3eMHblx KaM e p Ha HanplI-

Ha HanplI)f(e HHOCTb nOJlll no)l. 3eMJleli . )f(eHHOCTb nOMI no)l. 3eMJleli 

reHepaTo p HaxonHTClI B HaqaJle 
KOOp)l.HHaT 

H e6 e3HHTep OCHbl c rrp31ITHGleCKOH T04KR 3peffiI5I R Ha6JlIO)l.eHR5I B yc.no­

BH: 5IX np5IMOH BlHAHMOCTIf. 
B o -nep BbLX, 3aMe4eHo, 4TO MeCTHble HOO)lHOPO)l;HOCTH B nopo)l.ax, nepece-

Ka eMbIX Bblp a 60TKaMJ1, COnpOBO)KAalOrrC5I R3MeHeHRHMH Hanp5I)KeHHOCTH nOJI5'l. 

BO-BTOPbIX, npR AJlRHe BOJIHbI 1,~A.o pe3YJlbTaTaMl1 TaKRX Ha6JIJOAemfH: 

MO)KHO BOCnOJIb30BaTbC5! A Jl5I onpe.LI:eJIeHHH 3JI€IITpOnpOBOAHOCTR ropHblX 

rrop o.ll.. B c aMOM AeJIe , 'TlOJIQ)KlI1B B ¢opMyJle (9) a = b H m = n = 1, no­

JIYGRM Ta Koe Bbl p a )Ke tIHe AJl H 3JIeK'fIpOnpOBO)l.HOCTH : 

COSMo (ll} 

H MeIOTC5I OCHOBaHH5I nOJI a r aTb, 4ffO np,H 3TOM 6Y)l.eT B03MO)KHO B bI5IB­

.nemi e He BCKPblff bllX PY)l.HbIX TeJI, H3 XO)l.5ITllHXC5I B HeKOTo pOM Y)l.aJIeHHH OT 

ropHbIX Bbl!p a 6 0'1'OK. 
O co6oro y n oMHHaHH5I 3 ac.nY)KI1BaeT T O, 4TO HM elOlll,l1eC5! B Bbrpa60TKax \ 

I1CKYCCTBeHHbl e npOBO)l.HHKH (TpOCbT lllaXTHoro nO)l.be Ma , B03)l.YXOAYBHbTe 

rpy6 bl, ::JJleKTp YI4 eCKYI e npOBO}lHble JIHHHH) CHJIbHO BJIIH5IIOT Ha BblHOC 3Hej)-

n IH 11 ncp epaCnpe)l.e.lIeHl1e nOJI 5I. H 36aBHTbC5! OT 3Toro HJIH Y4e CTb HCKa)l{e-

HH:5I ,TPYJl.IIO, n03TOMY B HaCT05Il.Uec BpeMH npHXO)l.HTC5I orpamI411BaTbC5'l 

Y4 ac rKaMH, B03MOIK HO o o .lIce YJIa.nCHllbTMl1 OT H ll\HX nOOBOlllIHKOB. YIll1'e-
222 . 
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P( '/10. 'll () IIJJIIHlIlil' OTKnT041lblX pl'.'lb ,06bltInO XOpowo 3a3eM!leJlllblX lJa 
IICCM IlPOTSDI( '111111, IJp051SJJ51eTCH 3HatIHTeJIbHO c.na6ce. 

B CbMH JlIIT UCJlBell Bl>IIIJOC 311 prim no Kao .151:.1, Ha KOTOPblX annapa-
Typa ony IwcrCfl B CI(Ba>KHJlbk C03)1.allll 3cpcpel<1'HBllblX Mep 3alll.HTbl 01 
. Taro 51BJICI111H - 3aJl.a4a n paoii Ot{ pe)1.H. 

nMC 111M lll, lITO, nOBHJ.UiMOMY, IIC)1.oytI TOM 06XO.nHbIX BOMI 06b5lC­
IIHI0TCH co06ut lIH51 0 6Y)1.TO UbI AOCTlirHYTOM paAHonpOCBe4liBaHliH ropHblX 
nOpO)l lID paC(;T05Hl'l'fSl B II CKOJJbKO KHJJOMCTpOB (Fritsch, 1948). no HallIMM 
)(llllHbIM, IlpCJl.e.llbHa51 Aa.nbIJOCTh A H TBlffI npHMelIfl ~OH cefitIac annapaTypbl 
JI./r51 paAHoBo.1JIIOl3oro M TOAa Aa}l(e B tral!60.ne 6J1arOnpHfITHblX YOJOBHfIX H(, 

rrpeBblllHleT 200- ·300 M. 

4. BbllU If JJO}l( IIHblM H onpCJl.eJI5IIOTCfI OCHOBllble Tp 6oBa1IIHI, npe/lb5lB­
./meMblC K annapaTYP A.nfl paAHOBOJltrOBOro npocBe4HBaHli5l. 

n PBO 'PP oOBalllle - annapaTypa AOJJ>I<Ha 06ecnet{HBaTb )1.ocraT04HYIO 
socnp0.J13BOAlIMOCTl> Ha6.nroAemlH:, tITO AOCTMTaerC5I cTa6HJlH3all.HeA: H3.Tly4e­
HllfI l'CH paTopa 11 coxpaHellHCM nOCTOflHCTBa K03cpcpHll.HeHTa YCilJleHH51 
Hpj[ MHHKa. 

B npOB • CHI/bll' K Ha T051lll. My BpeMeHH pa60Tax no paAHOBOJlHOBO~l) 
MCTO.ll.Y lIa m npn 1 HflJlC51 JJHWb wa THbrii sapHaHT annapaTypbI. 

npl1 11 C.1l .ll.osaHHflX B nO.ll.3eMHbl'X Bblpa601'KaX KaKHX-JlH60 cneUHa.1b­
HhIX rrpH ITO 06JJ lm!'r .ll.JJfl aBTOMaTHtIeCKOro peryJJHpOSaHHfl MOlll.HOCrn reHe­
paropa He Tpe6yeTC5l; p ryJJl1pOBKY npow.e ocyw.eCTBHTb no npH60py, BKJlIO­

lf 1l1I0 f)' S aUTeHHY HJlII B OTCaCbIBalOlll.Hi:i KOHTyp . CKBa>l<HHHblH reHepaTOp, 
KOH qHO, S TaKOM npH nOC06JJeI-I1fH HY>l<,UaeTCfl. 

B KaqeCTB 3aAallH 0Y.ll.yw.ero Heo6xOAHMO YKa3aTb Ha >l<eJJaTeJJbHOCTb 

pa pa60TKH pall.lIOHa.llbHblX cxeM HMnYJlbCHoro H3JJytIeHH5I, )l.alOl.lI,Hx B03MO>l<­
HOCTb 3HallI1Te.llbHOrO yseJJHtJ.eHHfl MOrn:HOCTH, a CJJe.ll.OBaTeJlbHO IH AaJJbHOCTli 

.leHCTSHfl, npH OTHOCIFreJJbHO MaJlOM pa XO.ll.e HCTOtIHHKOB nHTaHHfl. 

npH tl1Hoe )' Tpoii TBO npHHU;IfITHaJJbHO MO>l<eT 6b1Tb ocyw.eCTBJleHO 

B pa .rIIllfHblX sapHaHTax; Ba)!(HO JlHWb, tfT06bI OHO n03BOJl5lJlO H3 ~epflTb 
Hanpfl>l<eHHOCTb 3JIeKTpOMarHHTHoro nO.IUI C norp eWHOCTblO, He npeBocxOM­

lll.H+50/0. 
5JJOK-CXe~1a nplIeMHliKa. H nOJJb30BaBwerOCfl HaMH, AaHa Ha pHC. 

PH. . fiJlOR-CXeMa nOJleBOrO paAIIOKOMnapaTopa 

Oll tJ.aCTOThI reTepO)l.HHa, 
KUK BH.ll.HM, OH OCTOHT 113 YCHJJHTe.1H BhICOK •. aCTO;hI ,UeTeKTOpa 

HT .151, .ll.ByX KaCKa.ll.OB YCHJIeHI151 npo le)!(YTOQHOU tI ne re~epO.;I.lIHHOr 
11 v JIliT JUI HH3K ii 4a TOTbI. B TJIlJlme OT OOhIIJHOrO cy P blii 11 TI5I 

J .. aJJli6paTOp nO,UKJlIOQae! .... ' 
npue lIIUKa B He It w. liM lOT 51 .ll.liO.ll.HhIH K ' .. npHOOp C KO"1-

• I P lfl v IfJ1 11115] K BXO.;I.HO:\lY KOHTYPY, H U3MepUTeJlbHblU po leW"\.'T04H~n 
J .' uenu YCH 1eHHSI n • "'J 

CUCllUH IIHbl'<1 .1 lCHT 1, CTOSlllUIII B .. ' HaCTpOIIKe B c,wtIae 
4, :T rb. Ha BblX.ll. TOUT T JlecpOH, II nO.1b3ye ilbllf rrpu , . 

'f "1,'" '0 v."11p BllHllblX K0J1e6uuuii. 'tOHllbI\. 
,. U '\ J" pa HO'O mupau. 

paSIlCHI1 1 nOK<l alHlll npu60pa c J!:aH:~3~~IrhIlUlleHT .[1..151 rrepeXO.!la 
~1l'pC Ulli 'lO>KUO Y TllHOBIITb rr peB 1111011 't''t' 223-



h aOCOJllOTlIbIM 3H3 lH!H1HIM lIanpfI>KeHHOCTH nOM!. BnpOLJCM, B 60~lbUIHHCTk' 
("T1ylJaca MO)J{IIO orpaHHlfHTbCfI OTHOCHTe.T1bHbIMIl 3HaLJeIlHRMH. 

BTOPbJ'M Ba)I<IlbIM Tpc60BaHHeM, npe,ll.'bSlBJISleMbllM K annapaTYpf', C:Ie. 
)~yCT Ct.{YlTaTb ,nOCTaTOtIHO UlHPOKHH )l,Hana30H l{aCTOT. 

Raj{ 6bIJIO YJ<a3aIlO SbUlie, npoueCCbI' npOXO>K,ll.eIUHI pa,UHOBO.1H QepC3 
JOpllbre nOpO,ll.bI, nor JIOmeHHSJ 3HeprHH, B036Y)K,ll.eHHSJ reO.TIOrHl{eCKHX OO'beK­
TOB, ,lI.H¢paJ<u,HH, OTpa)KCUH5l H npeJIOMJIeHH5I 3aBHCSJT OT Jl,.TIHHbI 3J1eKTpO­
MarmfTlfoi1 BOJIllbI. TaKa5l )Ke 3aBHCHMOCTb xapaKTepHa H )l,.'I5I 3.'ImmTIl­
qecKoi1: nOJHrpH3aUHH nOJI5I. B 3aBHCHMOCTII OT KOHKpeTI-lOH: reOJIOml{ecKOH 
OOCT3IIOBKH H nOCTaIlOBJIeHHOi.f 3a,lI.atIH BbIrO,ll.HCe pa60TaTb HHOr;ta lIa Ok 
llOM, HIlOr,lI.a Ha ,npyroM yqaCTKe ,lI.Hana30na. OnbIT nOKa3aJI, l{TO HaH60JIee 
ynoTpe6ffTeJJbIlbI l{aCTOTbI B npe,lI.eJJax 0,6- 6,0 Meet{ . ROHel{HO, coaceM He 

065l3aTeJJbHO BOCb AHana30II 'MCTOT pa3MemaTb B O,lI.HOM KOMn.leKTe. XOTH 
10CTWlb 31'01'0 H B03MO>K)I0, no KpaHneH Mepe lIM! waXTHoro Bap'HaHTa anna­

paTypbI. 
11 TpeTbe Tpe60BaHHe HcnO.1Jb30BaHHe ,lI.JIH npHeMa TOJIbKO 3aMKHYTbIX 

.aHTeHH. OHO onpeAeJJ5leTCSl TeM, q(fO npB pa60Tax nOA 3eMJIeH nOKa3aHH5I 

npH60paB CHJIbHOii CTenCHH 3aBHC5lT OT paCCT05lHl15J OTKPblTOH (HanpHMep, 

1l1TblipeBOl'f) aHTeHHbII AO CTeHKl1 Bblpa60TKl1. HeKOTopoe B03,lI.eHCTBl1e OKa3bI­

BaeT 11 TeJIO Ha 6JlfOAa TeJJ5I. TI03TOMY ,lI.JI5I ,lI.OCTl1>KeHH5I BocnpOH3BO)lHMOCTI1 

pe3YJIbTaTOB npl1XO,lI.l1TC5I npu6eraTb K U,eJJOMY p5l,lI.Y npeAOCTOpO>KHOcTei1: 

YCTaHaBJIHBaTb npHeMHHK, npH nOBTopHbIX H3MepeHH5IX, B CTporo onpe,ll.e.leH­

HOM MeCT€, Y,lI.aJI5ITb OT npH60pa Ha BpeM5I 113MepeHl151 06CJIY>KHBaJ{)lU,HH 

nepCOHaJI, caMOMY Ha6JlfOAaTeJIJ{) CTaHOBHTbC5I B nOCT05lHHOM nOJIO)KeHHH, 

HHOr,lI.a npH6eraTb K Y,lI.JIHHeHHbIM PyqKaM AJI5I AHcTaHu,110HHorO ynpaBJIeH!UI 

H T. ,lI.. YqHTbIBa51 peaJIbHble YCJIOBH5I Ha6JIJ{),lI.eHl1H B nO,lI.3eMHblx Bblpa60T­

'Kax, HeJIb351 He npH3HaTb, 4TO Bce 3TO Kpai1J.le 3aMeAJI5IeT H YCJIO>KH5IeT 

pa6OTY, a HepeAKO ,lI.a>K€ ,lI.eJIaeT ee HeBQ3MO>KHOH. 

ITp aB,lI.a , npH npOtIHX paBHbIX YCJIOBH5IX, H3MeHeIDle 3JIeKT'pH4eCKHX 

CBOHCTB nopOA BAOJIb Bblpa60TKH CKa3bLBaeTC5I Ha eMKOCTHOH CB5I3H Me>KAY 

npHeMHHKOM H 3eMJIeH; 6YAYT BCJIeACTB'He 3Toro MeH5ITbC5I H nOKa3aHHH 

npH60pa. OAHnKO HCrrOJIb30BaTb 3TO 06CT05lTeJIbCTBO B reOJIOrYItleCKHX UeJIHX 

3aTpY,lI.HHTeJIbHO, XOT5I 6bI Y>Ke nOTOMY, tITO ,lI.06HTbC5I He06xOAHMoro no­

CT05lHCTBa rrpOtIHX YCJIOBHH npaKTH4eCKH H€B03MO>KHO. MHoroe 3aBHCl1T OT 

xapaKTepa nOBepXHOCTH Bblpa60TKH, CTerreHH ee YBJIa>KHeHHOCTH, rrOCTOHH­

CTBa CetIeHH5I Bblpa60TKH HJIH CKBa>KHHbI H APymx TpYAHO Y4HTbIBaeMblx 

.<paKTopOB. 

K TOMY >Ke, CCJIH 6bI TaKHe Ha6JIJ{)AeHH5I H YAaJIOCb ocymecTBHTb B AQ­

'CTaTOtIHO 4HCTOM BHJI,e, HeJIb3H paCCtIHTbIBaTb Ha CKOJIbKO-HH6YAb 3Ha4Y\­

TeJIbHyIO rJ1y6HHHOCTb HCCJIe.ll.OBamdl: TaI<HM crroc060M. KaK YKa3bIBaJIOCb 

BbIllie, rrpl1MeHHTeJIbHO K eMKOCTHOMY MeTOAY, pellialOmyIO pOJIb 6YAYT 

HrpaTb rrpHrrOBepXHOCTHble CJIOH. 

113-3a eMKOCTHbIX 3<p<peKTOB AaHHbIe nOBTopHbIX Ha6JIIOAeHHH: co lliTbI-

peBoi-i: aHTeHHOlf 4aCTO pe3KO pa3JIHtIarOTCH, tITO .1JHlliaeT HX <PH3HtIOCKOH 

orrpeAeJIeHHOCTH. 

3KpaHHpOBaHHa51 paMKa n03BOJI5IeT rrOJIHOCTbIO H36aBHTbC5I OT TaKHX 

HCKa>KeHHiL Heo6xoAHMO TO.rlbKO, 4T06bI' aHTeHHbIH: 3<p<peKT paMKH, B03HH­

KaIOU1,Hi.j: H3-38 HeAoCTaTOtIHO COBepllieHHoro 3KpaHHpOBaHH5I HJIH BureAcTBHe 

aCHMMeTplHl BXOJl,Hbrx ueneii rrpHeMHHKa, 6blJI no B03MO>KHOCTH Ma.1; BO 

BCHKO\f c.'1yqae OH He }lO.'DKell npeBbllliaTb no BeJIHtIiHHe 10%. KpoMe Toro, 

(' rrOMOlllblO pa 1KH rOpa3.l1.0 JIeflle orrpeAeJIUTb rrOJIQ)l{eHHe BeKTopa rro.TI5I. 

no 3THM npJltIHIIaM, XOT5I TeopeTH4eclrn: H3MepeIIH5I 3JIeI\TpWleCKOII \l.lH 

M8rlll1TlIoii Cli,'l, CB5I~aHllbIX ypaBHcHIHIMH MaKCBc.Tl.'1a, paBHoueHHbI, rrpaKTH­

lIeCKiH C,IIeIl.yeT HcnO.'1b30BaTb TOJIbKO MarHHTHYlO CH.'Iy. 

KOIIC41{0, '/,.151 CKBa)KHHIlOro npJIeMIIHK8 H3rOTOB.TIeHIle COOTBeTcTByro-

Illcii paMKH 3aTpYJl,lIIne.lbIlO, IIO, B03MOiKII0 B 3TI1X uellHX YJWCTC5I rrpH~1e­
!f1i1h fa'mnllIIC (l1IT{.'lnIhl B BBlIe ~1a.l()ra(j(lI)JITHbTX l\aTyurer< C ccp.le4HH­
lUI .HI. 
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Ul3XTllblH lellepaTOp 06513aTe.T1bIlO J.1.0JljKell pa6crraTb Ila pa:vIKY· 
jlJ!fI CKBa)KI1I!1l0rO rCJ[~paTOpa To)Ke )KeJlaTeJlbHbI 3aMKJlYTble aliTellHbl, 

!I03BOMIlOlll.I1e f10JTYQI1TI> i1anpaBJTellHYIO nepeJ.1.atfy, 110 B03MOIKHO npI1MeH€­

HI4e H OTKPblTblX allTC1lJ1. O)l.I!aKO n.PI1 3TOM lIe06xo)1.MMO YIUlTbmaTb TO 06-

CTOflTeJlbCTBO, LITO YCJTOBJ15J 113JIYtfellM5J B)1.0Jlb OCI1 CKBa)J(I1HbJ' He 6Y)1.YT no-
(TOfl!lIlbIIMH. 

5. B TeXlll11100KOM OTIlOlllelUl.11 Ha6JTIO)1.eHH5J no pa)1.HOBOJJHOBOMY MeTO,lI.Y 

/llOrYT 6blTb B noc.rre)1.YIOl1l.eM 3HallIHTeJJbHO H3Mel!eJlbl 11 ycoBeplllellcTBOSaHbI. 

TaK, a MecTO ll3MepCIlHSl JlanpmKClIIIOCTI1 nOJJeH pa3JlHtIHbIX tfaCTOT "IO)KHO 

6blJID 6bl I1CCJJCJ.1.0B3Tb l{aTO)1.HblM OCUHJIJJOrpacj:loM xapaKTep nOJHI I1MnyJJbC­

Hoif n epe)l.atIH lla pa3JJMtfIlblX paCCT051HI15JX 0'1' reHcpaTopa. Dpl1 3TOM SbICO­

J{I4e rapMOJlHKH, OlleBI1)1.TlO, 6y)1.yT 3aTyxaTb 6blcTpee, llCM Hl13K11e. MHoro 

B03MO)KHOCTeH npl1 pellleHHH 3a)1.a l l rCOJJOrl1lIeCKOH pa3BCJl.KJ1 HMCe-r HHTep­

cj)epeHUl10HHbllJi MeTO)1., npHMeIHlBllll1i1c51 )1.0 CHX nop TOJlbKO Jl.Jl51 H3McpeHWI 

p 8'CCT051HI1H (Mall)l.:CJJblllTaM, Dana.rrCKc.I1, 1947). 
MO)J{HO nOJJaraTb, lITO Ha OCllOBe HaJ{onJleHHOrO onblTa paJI.YIOSOJJHOsoi1 

MeTOJl. npol.lHo Boi1)1.eT B rCOJJOrOpa3Be,lI.olmYl0 npaKTHKY H OJ{a)KCT cymccT­

BeHHYIO nOMOl1l.b B pellleHl111 MHoroo6pa3HblX 3aJl.atI. 
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