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HCCJIE.UOBAfIBE CHCTF1d HIDltEKI.llm 3JIF1ITPOHOB HA MOJLEJIH 
KOJIJIEIITHBHOI'O YCKOPl1TFJIJI 

H.raCiaHeu ,B.M .JKaCinuKHit ,H .H .l1BaRoB ,A.K.KaMl!HCKHfi ,B .H .MnpoHoB, 

B.Il.PameBCKnit,A.Il.CepreeB,C.H.TriTIDHHllKOB,B.Il.~apTYJIIHUH 

Oche,nllH8HHHl1 l!HCTl!TYT 11,nepHUX l!CC.~8,JLOBaHllil, J.yOHa 

B03MOJKHH8 CllCT8Mll.llHJlt8Klll!ll MOlltHO paa.neJJllTb Ha ,nBa Tl1na: 

I) llHJlt8KUl1.fl B CiHCTPOll3~8HRID!lleeCH MfU'RO(!JOKYCHpyromee MarHllTHOe IlOJJe, 
oCiecnetJllBaromee H3M8H8Hll8 IlOJJOJ!t8HRII paBHOB8CHOi1 op6llTH /I, 2/, 
2) llRJ!t8KUHH B MflrKCJqlOKYCllPY!lmee noJJe C llOCJJ8m'IDlllllM ,neMrr~HPOB8HlleM 
nonepetJHoro HMIIYJJbC8 Il~Ka / 3 ,4/ • .lLnn llHJ!teKUllOHHHX CHCTeM rrocJJe.n:

Hero THlla paapaCioTaHH ll HCilOJJb3YIDTCH YCTpOliCTBa, Il03BOJJflIDlllll8 ocy

mecTBllTb aaxBaT .no O.II;Horo oCiopoTa llHJlt8KTHpYeMoro TOIW. Il03TOMY ,nJJfl 

IlOJJYtJ8HHR KOJJeli C Ne;:l 1013 3JJ8KTPOHOB C llCITOJJb30B8HlleM vlHJ!teKUliOH

HOtl cHCTeMH BToporo Tllna TpeCiyeTcR HHJlteKUHR TOKOB BeJJU<JHHo:n ~1d4<' 
Ilpll llHJK8KUllll 3JJ8KTPOHHHX IlYtJKOB C TOKOM ~100 A ,nJJfl IlOJJy~eHHR 

KOJJeu C ,Ve ~ 1013 H80CiXO,nHMO ocymecTBllTb 38XBaT HeCKOJJbKHX oClopoTOB 

llHllt8KTHpY8MOro TOKa, tJTO ,II;OCTHraeTCR C npHMeHellll8M llHJK8Klil10HHHX 

CllCTeM nepBoro Tllll8. Ha MO.II;8Jlll KOJJJJ8KTllBHOrO YCKOpl1T8JUJ OHMY OllilU 

B llOCJJ8.II;Hll8 ro.nu CiHJJll npOBe,neHH paCiOTH no llCCJJe,noBaHllID npoqeCCOB, 
llPOHCXOMmliX BO BpeMfl IIHJlt8Kllll11, ll pa3Jlll<JHHX peJKllMOD paCiOThl J/IHJK8K

Ul10HHUX ClfCTeM nepBoro THila. 11cxo.wi H3 caMHX OCilJl}IX flOJJOJKemrH, MOJK

HO BBCCTH KJJaCCllWHKamiro no,noCiHHX CllCTeM B 38BHCl1MOCTH OT xapaKTepa 

npocTp8HCTB8HHOro ll BpeMeHHOro pacrrpe,neJJeHIIB nepeMeHHoro IlOJJR, ll3-

MBHHromero IlOJJOJK8Hl18 paBHOBeCHOit opCil1TH II<' B 3KCnepHM8HT8X Ha 

MO.l(eJJII nepBoHa<JaJJbHO llCilOJJb30BaJJCH BapnaHT C BKJJID<J8Hll8M TOKa ll C 

JlatJaJJbHHM pa,II;HYCOM lllllKBKUllll, JJ8lK8lllllM B OCiJJaCTll, r.ne ,nJJfl nepeMBHHO

ro IlOJJR opCiHT8JJbH08 CiOJlbill8 cpe,II;Hero /S/. B IlOCJJe.ItYID!lli1X 3KCilepHM8H

TBX ilCilOJJb30BaJillCb CllCTBMH C .BHKJJIDtJBHUBM TOK8 ll CiHJJll npoaH8JJ113llpO

B8HH npe,neJJbH.He BapHaHTU .D:JJR npocTpaHCTB.SHHoro pacnpe,neJJemm nepe

MBHHoro IlOJJfl: I) IIOJJe Ha opCillTe HHlltBKliHll 3HatJllT8JJb!IO CiOJJl,me CP,8.II;
Hero /G/ 11 2) cpe,II;Hee IlOJJe 3HatJllT8JJbHO CiOJJbWB opCil1T8JJbHOro / 71/. 
JLnn 8TllX CHCTBM CiHJJa HCCJJ8.II;OB8H8 3!WJ8KTHBHOCTb 38XB8Ta H ,II;HHaMHKa 

tJaCT:lfil npn .pa3JJlltJHHX peJKHMaX paCiOTH. EHJJO ilOJJYtJ8HO, tJTO OCHOBHllMM 
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napaMeTpaMH, B.lll1fllO!JllIMll Ha a~(feKTHBHOCTI, aaxBaTa, flBJJJITOTCR COOTHO

ruemf.e Me.lK,llY opOHTaJibllhlM lf cpe,ItHHM nepe?.!eHHHM llOJieM, H8MeHCHHe CYM

MapHoro IlOKa8aTe.JJR cna.na B npouecce 88XBaTa, CKOPOCTI, lf8M8H8HIDI TO

Ra B D:ITRaX IUfJKeRllHOHHOfi CliCTeMH. P88YJlbT8Tll aRcnep:m.ieHTOB C ClOJII,

lllOti CTeneHb!O TOtJHOCTll YKJia~BaTOTCfl B paMRll O.Il;IIOtJ8CT.l:ltJHOfi TeOpHH, 

3TII ,naHHlle n08BOJlHJlll BllelpaTb napaMeTpll llHl!t8RllllOHHOll CHCTeMH ~' 

ocymecTBJ18HIDI MJ!OrooeloP,OTHOii tlHliC8Kl{IIH C npneMJieMoii llJIOTHOCTI,10 

3Jl8KTpoHHOro ROJiblla 171. B 8TOii CIICT8M8 pacnpe,neJieHHe f!8peM8HHOro 

no.1rn no pa.rurycy Bu<lpaHo TaKm.r oClpaaoM, 'lTO cpe.11aee noJJe Clom,rne op

Cl11TaJ1bHoro ~ )1mi;eKl{IW 3JieKTPOHOB OCYJI18CTBJISl8TCSI B cym.mpHOe (nepeMeH

HOe nmoc IlOCTOflHHOe) noJie, a "nepeXBaT" nepBoii CTYll8HI,IO CJKaTHR 

npol!CXO,n.l'IT B nocTORHHOM IlOJie. "IlpoMaUJKa" aJieKTPOHOB B OCHOBHOM 

oelyCJIOBll8H8 ClUCTphlM YM8HI,IIJ8HHeM cpe,ItHero noJlfl lf. B He8HatJ.l'ITeJibHOil 

cTeneun - yBeJIHtJeHHeM noJIR Ha pa~ce RHJKeRllllH. Pacnpe,neJieHile ne~ · 

peMeHHoro noJIR no pa~cy npe,n:cTaBJieHo Ha puc.I. EoJiee no~oelHo. 

Bllelop napaMeTpOB 3TOIT Cl!CT8Mll npIIBe,n:eH B paeloTe / 7/_ MccJie,n:oBaHile 

nytJKa Ha op611Te nepexBa'ra npoli8BO,n:HJIOCI, C IlOMOl!lI>IO IIHMRlllfOHHOrO 

.naTtJHRa ll8 ~YX•R8TYW8K,· Il03BOJIR!Ol.118ro onpe,n:eJIHTI, llOJlHllli TOK ijlfp

KYJ111PYTOl.11ero B KaMepe a,n:reaaTopa IIYtJKa Clea ero paspyweHHR c KOMlleH

ca1J,Meti CllrH8Jla BHeUJHero nepeMeHHOro MarHHTHOro llOJIR /Bl_ Ha PHC.2 

noKa8aH CHrHai C ,naTtJlfKa. OH HMeeT IlJlaTO, 3HatJHT8Jl,HO npeBocxo,n;a

mee no BpeMeHl! nep:im.n CleTBTpOHHHX KOJ1eelam1il, H YMeHblIJeHHe aMWm

TY~ npHt:s:; I MKC. EHJIH IICCJie,noBaHH aMilJlllTY~ 8TOro CHI'HBJia ( B 

MOMeHT BpeMem1 ""IOO HC nocJie HHJ!teRllIIII nytJKa) II B8.1Ui'IlfH8 llIIPKYJIH

py10mero TOK8 .D:OJirOlKHBYIJllIX tJ8CTllll'(I MKC nocJie llHlK8KlJHll) ~ pa3-

JllitJH11X B8JIH'll!H 8MilJIHTy.Jiu II ,ll;JIHTeJII,IIOCTH HHJKeKTllpyeMoro·ToKa (pllc.3). 

Afl8Jlii811PYR STU pe8yJibT8Tll, MOJKHO c.neJiaTI, BIIBO,n:, 'ITO no,noelHaR CIIC

TeMa l!Hl!teKI,JHl! paOOTaeT K8K MHoroo6opoTH8Jl, T8K KBR noaBoJIReT npo

ll3BO,nlfTI, IIBKO!IJieHl!e 'l8CTHU B nepmrn MOMeHTH BpeMeHll, npeBHlll81()1JllI8 

· nep110.n CleTaTpo11HHX KOJJe6aHnii. BeJIHtJHHa IlHPKYJll!PYIOmero TOKa_ .noJiro

IDIBYIJllIX tJ8CTlllI B ll8llll1X 3KcnepI1MeHTaX He npeBOCXO,nllJia I20 A, 'ITO 

CBH38HO C BJ111JIHHeM 1:oJIJleKTIIBHHX :iqxpeKTOB Ha npouecc 38XB8T8 II 

y,neJ)JKBHil.fl 3JieKTpOHHOro KOJlbl.18, 

B IlJ)OBe,IteHHHX Ha Mo,n:eJ111 3KcnepHMeHTax . no IlHl!t8Iml!II HaelJIID.D:8-

JIOCI, pacrrmpenue nYtJKa B aKCll8JibHOM HanpaBJiemrn, npeBocxo,n;amee .11a

MeHeHI1e aKCilaJII,HDro pa3Mepa BCJle,ItCTBile YMeHI,llleHl1fl CYMMBPHOro llOKa

SaTeJIR cna.na MarmrTHoro noJIR. II~ pnc .4 npI1Be.neHo pacnpe.neJieiiue 

IlJIOTHOCTII nytJKa Ha op0IIT8 nepexBaTa B aKCUBJlbHOM HanpaBJI~HUII. Xa
paKTepHHM RBJIReTCfl YBeJ111tJ8Hile paaMepa nytJKa B 8KCilaJlbHOM uanpaB- . 
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PIIC,3 Bem1q11Ha 3BXBB'!CHHOro TOKB /a- B IJO!!,CHT Bpei.iemr 

~IOOuc IlOCJJe llHlKeKl{HH, 6- qepea I1mc nocne Hlll:(elil{Hl! / 

imr pa3JJlltJHblX BeJJuquH 81.!TIJ!i1TY'All H 'AJIHTeJJbHOCTH / I- 50uc' 

2- 30Hc, 3- 20Hc/ llHJi!eKTHpye!Joro TOKB. 

~
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.a 6 B 

Pnc.4 Pacnpe:zieneHHe TIJJOTHOCTH nytJKB B 8KCHaJioHOM HanpaBJJeHHll 

TIPII .IJ;JJHT8JlbHOCTH l!HlK8KTHpyeMoro TOKB 20HC /a- uaqaJJI,HllH paBHO

BeCHblH paJJ;HYC ~ .. = 39,5cM; 6- 2:.,= 36,0cM ; B- 2:.s= 39,5011, H3Me

HeHO pacrrpe.neneHHe ITOCTOHHHOro IlOJJH /. P..- PaJJ;HYC HawepeHIIH, . 

49 

I 



;ren11H np11 yBeJrntJemm ero HatJaJu,noro pa,nttaJil>Horo pasMepa. Elmo tts

MeHeHo pacnpe,neJieHlle IlOCTO.flHHOro IlOJIR T8Kl!M o6pasoM, tJTO YMeHI,

llll!JIOCI, BJl.11.flHlfe H8JlllHei1m.x &qxpeKTOB CBJI3ll pa,Ull8JII,HIDC ll 8KCU8JII,HIDC 

1toJie6am1ii. Ha pnc. 4( B) npe,ncTaBJieHo pacnpe.neJieHne IlJIOTHOCTU IlY1JKa 

B &TOM CJIYtJae, Ile l1CKJI!OtJ8.ll BJl.ll.flH!Ul pesoHaHCOB CB.fl3lf, KOTOp11e npo

XOMTC.fl BO BpeMfl pa6oTH l1ll.lK8KllllOHHOi1 ClfCTeMu, OTM8Tl1M, 'ITO OCHOB

H:\'IO POJII, B YB8Jll1'1J8HHl1 8KClf8JII,HOro pasMepa l1rpaIOT H8JI.IIHei1Hue &qxpeK

Tll CBJI811 pa,nttaJII,HllX JI 8IWll8JII,HIDC IWJie6amm, 

IIpoBe,neHHhle Ha, MO,UeJIU 11CCJI8,UOB8Hll.fl paSJilflJHIDC Cl!CTeM MH.lKeKIJllll 

IlOK888Jllf, 'ITO reoMeTpll'IeCKOe pacnpe,neJieHue IlOCTO.flHHoro ll nepeMeH

noro IlOJieii, CKOpOCTI, 11_8M8H8Hll.fl TOK8 B Bl1TK8X llH.lK8Kt(UOHHOi1 CUCT8Ml1, 

COOTHOUJ8Hlle op6!1T8JII,HOro H cpe,nHero nepeMeHHOro IlOJIR onpe,neJIRIOT 

;:urnal,UIKY tJ8CTllll, &ql])8KTJ1BHOCTI, J,l npo.noJVKHT8JII,HOCTI,. 88XB8T8 ll MOryT 

6UTI, paCCtJHT8HU C 60JiblllOH CT8Il0HI,IO TOtJHOCTlf B paMKBX O,nl!OtJ8CTlftJHOi1 

Teop,rn. 

JJ.aJJI,H8HUJee IlOBhllll8HJ1e &qrpeJ{TIIBHOCTll pa6?Tl1 J,lHJ!WKilHOHHOli CHCTe

MLI Tpe6yeT YtJ8T8 BJl.ll.flllll.fl KOJIJI8KTJ,lBHIDC &@leKTOB Ha npouecc 38XB8T8 

1,1 y,1:1ep.lK8Hll.fl &JieKTPOHIIOro KOJII,U8, 

JIHTepaTypa 

I. 11.ra6a11eu l{ .np. Coo6U1eH11e mum, P9-8353, Jl.y6Ha,I974. 

2, H.B.KO.JKYXOB u .np. Coo6menue OHIDf, 9-4715, JJ.y6na, 1969. 

3. IO.A.MocTOBOH 11.np. JKT<l!,36, 1550 (1966). 

4. JI.C.Eapa6aru l'l ,lij). Coo6U1eHtte omm, P9-7697, JJ.y6na, 1974. 

5. B.M.JKa6HUKlfi1 tt .np. Coo6men1,1e OIDill, P9-8354, JJ.y6na, 1974. 

6. H.ra6aHe11 n .np. Coo6memrn mum, P9-9139, JJ.ydna,1975. 

7. l1.I'a6aneu n .np. Coo6memie OHffil, P9-9729, JJ.y6na, 1976. 

8. H.ra6aneq, X.I'ypatJ.Coo6men1,1e Ovum, P9-914l, JJ.y6Ha,l975. 

50 


