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Pa3BHTHe HCCJie,l.l;OBaHHI no ,PH3Hlte a.itpa H ,PH3~e aneMeHrapHWC 

qacr~ BH3HBaer nporpecc B ,PH3Hlte H rexHHJte ycxopxteneA. 

B HaCTOH11tee Bpewa COBepll8HHO acHa H800XO,l.l;HMOCT:& nOBHIBeHilli · 

HHT8HCHBHOCTH ycxopaeMHX nyqgo/II. 

IlporpWIMH 3KcnepHMeHT8.JlhHHX HCCJ18,l.l;OBaHHI Ha CHJlhHOTOQHYX 

ycxopHTenax npOTOHOB Ha 3HeprHll .n;o l raB BHABHHYTH B ll8CXOJILXHX 

naooparopxax 12- 41_ Hx BHnOJIH8HH8 n03BOJIMO Ow CY11t8CTB8HHO npo-

.JUIJm.JlR pemeHHe MHOfHX BOnpOCOB B oonacTB. ,PK314KH 3Jl8M8HrapHHX 

qacr~. 

HHTepec K npOTOHHlill ycxopHT8JIRM Ha 3HeprHll .n;o l raB BW3H

Baerca taxze nporpawtol a,PqiexrHBHHX HccnexoBaHHI no HeArpOBHOI 

,PH314lte ! 5/ • 

HaHOOJiee no.n;xO,n;SlJIIHll ycxopxreneM MB nonyqeHHH HHreHCHBHHX 

nyQXOB nporOHOB C 3HeprHel .n;o l raB RBJiaerca p8JIHTHBHCTCKHI UHK~ 

JIOrpoa. HHTeHCHBHOCT» nporOHHOro peJISITHBHCTCKOro UHKJIOTpOHa MOXer 

Oyrb yBeJIHQ8Ha .n;o HeCKOJILKHX coreH MHJIJIHaxnep Ha OCHOBe npeMOXe~ 

HHa ,UxenenoBa, J(MHrpHeBcxoro, 3aYono.n;qwcoBa, Ron&rH o zecrxoqioxy

CHpyllll!8H K0JlhU8BOM UHIUIOTpOHe /6/. 

B Haqane 1968 ro.n;11 n JlaO.oparopHH a.itepH!lX ·npoOneM O!lJia 3any

llt8Ha anexrpOHHasi uo.n;en& raxoro ycxopHrensi 171, coopyxeHHe xoropol 

OWIO npe.n;npHHRTO C U8Jlhll axcnepHM8HTaJihHOro HCCJ18,l.l;OBaHHli noBe.n;e-. 

HHS nyqxa .B U141tJIOTpOHe npH B!lCOKHX fiJIOTHOCTRX 3apa.n;a. 

B pe~epHpyeuol .n;HccepranHH H3J1ara11rca ocHOBH!le pe3yJI&rar!l 

BmIOJIHSHH!lX aBropou paoor no·coa.n;aHHD H HCCJie.n;oBaHHD aroro ycxo

p11rena. 

I. B!lCOKOqacrorHaSI CHCTeua MO,l.l;eJIH 
. . . 

,llJia ycxopeHHSl nyqxa B 3Jl8KTpOHHOI.M0,1.1;8JIR HCnOJib3yerca 0,1.l;HH 

90-rpa.n;yCHlll .n;yaHr, HacrpaH.Ba8Mlll Ha pe30HaHCHYll qacrory' 40 Mrn 
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C UOKOIIU,D IlJIOCltOI p830HaHCHOI JIJIJIHH H naraexwl or KO~Horo r 

( 3'.l 11:Br) mc01toqacrorsor.o reBeparopa. Mo111soc?1>-or reseparopa 

nepe,1tanca 11: )O'a11ry cor.11acosasBHK 75- OJIEDl qiiu;epoK. Cor.11ac0Ba

HH8 ooecneqxsaerca 11:oa11:cH8JILH1o1H rpascqiopuaropox conporxB.11esxa H 

BHOopow wecra ero no,JtU11qeHKa x ,JtyaHry. ,ILlano.uepza.HH cor.11aco

BaHxa npH H3M8H8HKSX nyqJCOBOI-Harpy3ltH npueseao CD8ItKMl>HOe ycr

polcrBO - JlaHDOBYI 311:BHBMeHr nyqxa /8/_ ynpaBJIR8M08 CHrHMOH, 

nponopl{HOHMl>HYH orpaxeHHOI BOJIHe. JlaHnOBHI 3lr:BHBaJI8Hr nyua ooec

neqeaer y,1toB.11erBopH?eJ11,aoe cor.11acosaaae npu xo111HocrH nyua, us

xeHaDlllelca OT ay.11a .JtO, ( B npHmtHne) IO ltBT. 

2. CH~re:wa .JtPOOJiemia nyqxa 191 

IlyllOlt, HHXeKTHpyeKYI ,B 3JleUpOHHYll ll0,lt8JII,, npe.itcTaBJiaeT co

ooa DOCJ18,JtDBaTeJIUOCTI, crycrltOB ,Jt.lIKT8JU,BOCr'r.D B H8Clt0JII,XO HaHO

cexyB,Jt, c.11e,Dy1>IIIHX c qacrorol ycxopa11111ero nona. OH no.11yqaerca H3 

aenpepHBHOro nyqga a.11exrpoHOB·nyrex nonepeqaoro orx.11oaesHa noc.11e.1t

aer_o OTHOCH 1'8JlbHO orpaHKqHBa11111el ,1tHaqipar11Y. 

.llJia OrltJIOHeHHS 3JI8KrpOHHOrO IJ¥ql!Ca Hcno.111,3yerca XOH,Jt8HCaTOp ,' 

It IIJiaCTHHaH ltOTOpOI'O DO,JtBO,Jtarca aanpazeH:U .OCHOBHOI qacrou1, paB

HOI no.110BHHe qacrorw ycxopao•ero aanpaxeaxa ( 11: O.ltHOI WiacrHHe) 

H ,JteBarol rapMOHHKH OCHOBHOI qacrorw ( lt ,Jtpyrol IIJiacrHHe). C03,JtaB

Ul88Ca llpH 3?011 OTXJIOHaDlllee HanpaxeHHe ,B reqeHHe BpeMeHH, 0JIH3KOro 

x no.11ynepH0.1tY rap110HHltH, noqrx pasao Hy.1111, a sareil Owcrpo Hapac-, 

raer .JtO se.11H11HHH, ooecne11Hsao111el npepusasae nyqxa. IlpHKeaea11e ,1t.11a 

,1tpo0.11eHHa nyqxa xoxOHHHpOBaHaoro aanpaxesxa y.11yqmaer qiopxy Hxny.111,

ca roxa; npu sro11 nonepeqsaa cxopocr1,, npxooperaelil8.Jl qacrKI{aMH B 

ycrpolcrse ,1tpo0.11eHHa, Oo.11ee 11e11 y noJIOBHHli qacrHI{ He npeBocxo,1u,r 

0,01 or npO,ltOJII,HOI. 
' ' 
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Co3.itaHHaa annaparypa ooecneqeaer ,1tpo0.11eHHe ny1111:os a.11e1tTpo

HOB c T01to11 .ito 500 KA. )!Jia nHrasua orx.11osa11111ero ycTpolcrsa pa3-

paOoTaH!l _H co3,1taHw 111,1coxoqacro?Jmt reseparopw: reaepaTop ocHOBHOI 
qacrorw ( 20~ ) xo111socn11 011:0.110 2 XBT H reaepaTop rap:wOHHltH 

(IOOMrn ) MOIIIHOCTbll B 70 BT. 

3. Haxezuui:a nyqxa H :ycnpeEN ero ,1to xoseqHoro 

pa,1tHyca /IO. 

TpaxT HHXBKUHH, pacno.11oxeHHHI seprHKaJI&HO, nepecexaeT n.11oc-

1tOCTH pacnOJIOX8HH8 OOMOTOlt, C03,ltaDIIIHX MarHHTH08 00.118 MO,lt8JIH. IlpH 

srow Ha OCH rpa11:Ta B03HHKaDr nonepeqawe(nepnea,1tu:yJ1apHHe x ero 

OCHJ xarHHTHHe no.11a, BH31iBaDIIIH8 001'8pll_ B l'paB:Te Oo.111,111el qacl'll nyq

xa. Jra TPY.ltHOCl'I, 01,iJla npeO,ltOJieHa 3a cqel' npHM8H8HH8 nepMMJl08B1iX 

3KpaHOB, pacno.11o~eHHliX aa qioxycHpYDIIIHX 3JieH8HTaX rpana HHX8ltl{HH. 

Ilo,1tOOp ODl'HHMbHLIX 3HaqeHHI 3HeprHH HHX8ltUHH, pa,ltHaJII,HOro H 

BeprWtaJl&HOro yrnoB HHX8KUHH 003B0JIHJI OOJIYqHl'I, 0JIH3ltYD K xpyro

BOI opOHTY H HHX8ltTHpOBal'b Ha Hee cryCl'Olt 3Jl8KTpOHOB C OHXOBliH 

l'OKOY ,ltO 25 MA ( cpe,ltHHI TOK N 4 11a) npH pa,ltHaJibHOM H B8PTHKaJII,HOH 

pasuepax rzyqxa' He ~peBHUiaDIIIHX 8-IO MM. 

IlpH ycxopeHHH OUJIH OOHapyxeHH 3HaqH1'8JlbHH8 nol'epH nyqxa B 

30H8 pa,1tHYCOB 25+ 40 CM, 00yc.11osneHHHe, Kalt BHHCHH.IIOCb, OTKBOHe

HHaMH ll8,ltHaHHOI nosepXHOCTH 01' cpe,1tHel nJIOCltOCl'H ycKOpHre.11a., 

Rx y,1taJIOCb B 3HaqHT8JII,HOI creneHH ycl'palUU~ C llOMOJlll,D CHOT8l4LI 

3B8ltl'pOcTarHqecKHX 3J18ltl'p0JOB, C03,JtaDIIIHX aKCH6JlbH08 3JI8KTpHqecxoe 

OOJl8o 

IlorepH nyqxa B 30He pa,1tHyCOB 70+ IOO CH, CB83aHHH8 C Ol'ltJIO

H8HH811H MarHHl'HOrO nona OT H30XpOHHOro 3aKOHa H,Ol'qaCl'H I C HCKa

X8HH8MH H8,ltH6HHOI nnOCKOCl'H, nOl'p800BMH ,Jt.118 CBOero ycrpaH8HHa 

xoppeKI{HH l'OltOB B KOHU8Hl'PH118CltHX 0011orxax. 
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· ' Ilpx ltoppeXItn roxos I od.worxax xcno.1r.so1a.1aci. no.1y11eJD1u 

1 xsKepeHHRX 11H$opwqxa o aadope 11acu~ asepru, 1epruair.;..· 

• HOK x npo.J;o.11,iloil pasxepax crycrxa, ero qiaso1ox no.10ZeBHX, 1ia.cro

rax nonepeuwx xo.r.edas111, DOJIOZ8BiU1 il8,ltllaHBOI IIJIOCXOCTII. HaOop 

aseprxx sa odopor onpe.1te.1uca I uny.r.i.cHOK pezoe padoru ycxopx

reJJR no 1pe11eHH _yciopeHKa 11acrBI.t. :Bpeu ycxopeaxa 11acrxq 1,.t 

or pa,1txyca R.1. · ,ll;O R." ( coonercrBeHBO or aaepr·HH Wi )tO WL ) 

xs11eJuoc1> c nOMOllt&D ocqu.u:orpaqia~ lloc.te aroro uadop aaepna on-

pe;.e.r.uca xax '1E_ = <~-WjJ/f dr ·-· , r)te f -11acrora ycxopa-

m111ero HaDpD:8HHlle YCUHR D0.YM8~118HHIJ norepr. 11acr111t B npoqecce 

ycxopeHHa . D03B0JIHJIH ycxopxri. ,ll;O XOH81:IHOrO pa,1tayca. DyllOX C rOXOM 

600 ua ( pxc.I) DpH HanpueHHH Ha .vaue U3 • I,3 XB x 900 .ua 

npa Ui • I,'9 XB. IlpH YB8JIH118 H~H 11acror1a aKCHa.lr.HliX XOJledaiiHI (or 

I,I9 ,1to I,34 aa pa.itilyce xuexqHH)Y.ltaJJOci. yse:uuri. rox 11acrBI.t 

coorsercrBeHHO ,1to IOOO a I500 XJta~ 

4. Ilp0,ll;OJ1I,H08-,ll;BU8HH8 B ycxopxre.1e 

llacrora ycKOP!lllll!ero Hanpazes11;a f K B8JIH1lHHa xaruxruoro • 

DO.JUI 8(£) B 3Jl81CTpOHHOI )(0,lt8JIH .ltOJlZHli ycraHaBJIHBaTl>Cll H IIO,lt-

.Jt8pZHBari.ca C rOqJJOCTi.D H8 xyze 2~!0-4 H 6.I0-4~ COOTBercrB8HHO. 

0rJIHU8 f,(R,) H :f or HX H30XJ)OHHHX 3Hall8.HHI Bli3WBaer )(p8ltp q;a3H 

x, npH dou'1101 BeJIHIIHHe nocJte,1tHero, norepa 11acrxq B npoqecce ycKo

peHHJl. 

· .llJia aICcneplrU(eurwii.uoro xsy11e Hila 1paso1oro ,ll;BaeaHa /I2/ OH.I~ 

ClCOHCrpYJ!pOBaHa annaparypa )tJlll q;a30l!WC H3K8p8HJ4I, OCHOBaHHaa Ha 

B!,l,lteJieHHH H3 cnexrpa nyqxa Bropoit rapiioana 11acior1i1 oop~111eaH a 

nOCJI8,ll;yDllleli retepO~HH,lq)OBBHJ4H tiacrotH HCCJ18,ll;y8WX CHrHMOB, o'oec

D8QHBallll!aSI TOIIHOCTJt K3M8p8HHa: cia'sw. 2o;: 
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·u nocne (Kpl'IBBH 2) KoppeKill'IH · · · 
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Jvta xan1r10poB1tH ¢asH ( onpeAeneHHa ee aOcon11;Horo 3Haqeuxa) 

OliJI npeAnOX8H cnocoO,-OCHOBaHHHI Ha H3KepeHHH pa,l!;Ha.JILHOro nonoxe

Hlrla nyqxa Ha nepBOK oOopore.npx,peryn1r1posaHHH qiasH HHxexuipyewx 

crycrxoB. 

RsKepemra.a sas1r1cK¥0CrL qia31,1 or_ pa,1;eyca _ ( p1r1c.2, 1tpHllaa I) 

OWia HCilOJIL30BaHa ,ltU xoppex~~H roxoB B OOlLOrxax_ TBJtltd .lt.PPJlUl,lODI 

C I.t8nLll Yl(8HbW8HHa ¢a30BOrO Apel:pa ( pHc.2, 1tp1r1Baa 2). 

_ Ocuunor~aqi~o~au1r1e .ro~a nyim~ c iIOMOlltbll crpooocxon1r1qec1toro 

ocuunorpaqia no~Bouilo 1r1siiep1r1rL qiasos·yll llllrfPHHY crycrxa A'f 

(pHc. 3) H 1r1ccne~osau ee sas1r1cK1iocn or senit'llr!Hli ro1ta 1r1 ycxop.BDllle

ro uanpaxeHHa.- · 

lBHX8HH8 qla3H B •aoxpOHHOll LtH.B:nOrpoue aBJlaerca pesynLrarOM 

orn1r1q1r1a qacrorH oOpa!QeHHa :qacrHit or qacrora ycxopSID!Qero uanpueHHa. 

.Auopow OWi npeAnOXeH cnocoO uenocpe,1tcrBe HHOrO H3KepeHHa qacrOrli 

oOpa111eH1r1a qacrHLt B IUtltJIOrpoue 1131 , OCHOBaHHWI Ha H3KepeHHH qac

rOrli CHrHWia, HaBO,l{KliOro ltHPXYJllrfPYllllllrfl( ( npH BLIUll'18HH0ll yc1topa11-

· 111eM HanpaxeHHH)crycrioK qacrHit Ha HH,IO'ltltHOHHWI ,1tar1:11a roxa nyqxa 

(pHc. 4). Pexo ltHPKYJJSltHH .itocruanca KliDJJILCHOI )(0AfASltH81 ycxop~-

ll]fl8rO HanpaxeHH.11 • .l{Jla H3Kepeuaa qacrorw cxrHana xcnOJ1L30Banca u

nynLCHHI LtHqlpOBOI qacroro:uep C iia1t0nneHH8ll, '1?0 D03BOAKJ10 ,l{OCrHQL 

BWCOXOI ( 2. ro-5) rO'IHOCrH H3MepeHHa qacrora npH OrHOC.11?8JU,HO :ua

JIO:U (""' IOO :uxceK) Bpe:UeHH ll:H3HH ~U'll nyqxa. Ha pHc.5 

noxasaua 3aBHCHKOCrL qasa or pa,1;xyca; H3:UepeHuaa qia30:uerpo:u H soc

craHOBneuHaa DO H3:UepeHHOI qacrore OOpanteHHa. 

_5. Ilonepeqlioe ,1tBHX8HHe 

.l{BxxeHHe ycxopae:uwx qacrHLt conposoX,1taerca CBOOO.itHWll xoneoa

HHJlllH OXOJIO 3aMltHJrOI opOKrw, ltOTOpli8 B nepBOK npHOnneHHH :uoryr 

paccKarpKBauca Kalt rap:uoHHecue; ,1tn:S. xapaxrepxcrui.raux xo.re

OaeHlt .itocrarol!Ho suau KX 1:1acrory H a:uflJIKTYU• 
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Pec.3. ~OpMa crycma ycKopeHHWC tmCTHLt HS pB3JIH'IHWC 
pa~eycax, paasepTKa I aceK/~en (Ha nocne~He~ 

.ocue~no:rpaMMe 5 Hce1t/~ei,r.) ... 
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PHc.4. C0r.aan, HaBo~iwun UHpKyn0pymmim nyqKoM Ha 
HH~YKUHOHHOM ~aTq0Ke, pasBepTK8 50 MKCeK/~en. 

yo 
251 I I I I I I I I I I . 4 I 

201 k I '!, I I I. I I I I/ ; I 

15 I I . I I '\.. I '!.: I I I I / I .' I 

101 I I . I I I "-...I I I I / I I I '· 
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PHc.5. (llasa nytnta, 0.s!.iepeHHBH (p830MeTpOM {KpHBl:le I H 2) 
H BOCCT8HOBJieHH8H no qacTOTe o5pameHHH (KpeCTH). 
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B orcyrc;BHe npocrpaHcrBeHHOro 3apAAa qacrorii CBO<lOJJ.HHX 

KOJieClaHH!.t onpe,11;eJiaD?CJl napa:M:erpa1rn lilarHHrHOro. IlOJIJl H C JJ,OC?aTOll'.'" 

HO!.t roqaocti.D Moryr Oirri. · aal,tJJ.eHH H3 CJI e,izyDUIHX coo?HomeHH!.t 

Q'- _ E::,f H~ .. ,t.&./.z. l • f 1l 
:l - -n+ 'J:Itt'>-f11nJ + UJ 11w- + ~-fm,;lJ 

Q.t. ,r 3E.'- /IZ_/-1.7 Ez. #~ .z file'- (I) 
~ = (f+n}i j + ~JV" {7r/ .l + .t.[H;,.lt(Hh}]f.t.- ,,y;,./1+11) +nj + h.i:../Hl1} ' 

rJJ,e ,,V -llHCJIO cm1pa.Jiel!, A---mal' C11Hpax1t, n -noxaBaTeJii. pocta 

cpeJJ.Hero nou, E . -rJiyOHHa sap11a1urn. 

)lJIJl 3KcnepIDl8H?a.Jil,HOro onpeJJ,eJieHHH llaCTO? KOJieClaHH!.t 1141 
npWl:8HHJICJl M8TOJJ. B03ClyXJJ,eHHJl BH81llHero pe30HaHca B!lCOKoqacTO?HW 

3JieKTpHqecKIDL noJieY. )lJia IlHtaHHJl C03Jl,aDIIIHX B~3ClyXJJ,aDmee llOJie nJiac

THH ClllJI HCD0Jll,30BaH IDLnyJibCH!ll! B!lCOKOllaCTOTH!ll reHeparop, pa3BH

B8.DlllH!.t MOl!IHOCTl, 300 BT. IlpH 3TOM xaCleJib, llOJJ,BOJJ.HmHI YOl!IHOC?l, K 

nJiacrzRau, oxaHllHBaeTca corJiacynmel! Harpy31tol, 11ro 0Cl~cne11HBaeT 

no11TH noCTOHHHOe HanpaseHHe pacxaqxH BO scew JJ,Hana30He 11acror 

reHepaTOpa ( 45+ 105 Mru). PeBOHaHc qJHKCHpyerca no yClHBaHHD TOKa 

Ha MHlll8Hl, npH H3M8p8HHH G1: H no nepepacnpeJJ,eJiemw TO.Ka M8JCJJ.Y 

JJ.BYMH MHlll8HHMH npH H3MepeHHH Qz • 

Ha pHc.6 noxaBaHH peByJii.taru HsuepeHHH 11acTor nonepeqHHX 

KOJieOaHHI BMecre C HX pacqerHHMH 3HaqeHHJUIH. HMeDmieca OTKJIOHeHHJl 

OT pacqeTa oo~acHHDTCa,no,..aHJJ.HMOMY, OTJIHllHeM noxaBaTeJia pocra no

JIH " n " or npHHaToro B pacqeTax. ToqHocri, H3MepeHHH Q B BrHx 

3KcnepHA4eHT8.X paBHa 6Q .. .;!:..0,0I. 

lna H3M8peHHJl aMflJIHTYJJ. BepTHKaJI&HllX KOJieClaHHJ! HCilOJI&30BaJiaCb 

MHlll8Hb peryJIHpyeMOI_BliCOTH C 3KpaHOM, Bl:lCTynaDlllHM Ha 4 CM no PaJJ.H

ycy. IlpH TaKOJ! xoactpyx~HH MHW8HH Bee qacTHUH c aMnJIHTYJJ.O.i!, npe

BHlllaDl!le.i! wcory MHmeHH, nonaJJ,aor Ha sxpaH. IlpH pacnpeJJ.eJieHHH qac-
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P~ic. 6. Pac'lle!rllll:e. ( cn:noma1,1e Kplll
. · Bble) 111 aKcnepm,earaJILJWe 

8H8'Q8HIIIH 'QBC!rO!r 8KCIII8JIL
HWC (a) 111pa;zi111a1.iLHblX (6) 
KOJiedaa111n B 88BIIICIIIMOC!rlll. 
or pa;zi111yca. 

1,D, ~(x)dx 
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LUI ...1.( I i.<i,(x)•t ---l 04j I" '-'1P,, I I I D,4j i--. -.-J"'Yr . A __ , z..ci>(xJ=cosfx 1 • ,,~, 

3. 4)(X)r1-X 
4. <i>CCJ •1-v'x 

D,21 . I 1'-0'0.J. - '--i, I 
a 

.0.2, 0.4 0,6 0,8 I I ' - I ~l 
10 0 0,2 OJI- 0,6 _ Oft f,O 

P111c~ 7. Paclie!r·fille 88:BIIICIIIMOC!rH !rOKa Ha HH!rerpaJILHYIO (a) H MHoro-
-: JI8M8JILHyIO _(6) MIII1118HH ;llJIH H8CKOJILKHX:d>yHKUIIIn pacnpe;zieJieHIIIH._ 

'QBC!rHU no 8Mn:n11ry;ziaM 8KCH8JILHblX KOJI868HHtt H 8Kcnep11IM8H!r8JIL
Hbl~ ;ll8HHl,le; X=ll/4,..4.¥,,. O= '¾4ma..r ,~.,1;: ,¾,,,A.¥:'• 

121 

THU no aMruIHTY.l{a.M Bep:rHKaJIJ,Hl,IX KOJleOaHHA, xaparcrepH3Ylll!l811C8 cpyHX- _ 

~ea 'P[,4}, rox qac:rHu Ha nmelil> mcon1 -~ oxasblBaerca- nponop-
1: ' 

~HOHaJli,Hl,11,1 i ~ j </'(A)tiA , 'QTO nosBOJlae:r onpe.l{eJIHTJ, 'PYHXUHIJ, 
0 

pacnpe.l{eJieHHa ( pHc. 7a). 

IlpH H3B8CTHOA q>yHX~HH pacnpe.1teJ1eHHJi ¢(A) pacnpe,1{8Jl8HHe 

llJlOTHOc:rH qac~~ no aeprmtaJIH 11oxe:r Oar1, onpe.l{eJieHo xax 

, J. Am« r. 
n(l} =I'{r+o}-I(i] 1 I(i)= J</>(A}d,1~ ;/ </J(A}aici,n,7r dA, 

0 . ;t -· (2) 

3:a:cnepm.iearaiiuo .n/2) pnpe.l{eJiaJIOCi> c· nOllODU,ll .1{8BllTHJia11eJI1,

HOA lffllll8HH ( BLICO:ra JiaMeJIH O - 1,8 1111),· pacnpe,1{8Jl8HH8 TOKOB Ha 

JiaMeJIH xo:ropoa sanHcaBaJIOCi> ca11on111111yl!lHM asronore~111O11erpo11. Pe

syJ11,:ra:r1,1 sxcnepHMeH:ra Bll'.ecre c pacqe:rHwH saBHCH11Ocra11H npe~cras

JieHa-Ha pHC0 7O. BH,1tHO, q:ro q>yHKUHJi pacnpe.1{8JI8HH8 qac:rHU no axruzH-

:ry.l{aM OJ1111sxa K (/){A}= C-t<Ji ,J,..,·) ; npH sro11 pacnpe.l{eneHHe MOT-

HOCTH 'QaCT~ no Bep:rHKaJIH :ra:a:OBO, QTO 80~ n HaXO,l{a:rca B 

CJIOe, BLICO:ra· KOTOporo He npeBOCXO,l{IIT 1/3 o:r llaKCHllaJlbHOA BLICOTLI 

nyqzta, paBKOil 2Air,q • 

G UOllODU,ll ,1{8BJiTHJia11eJ11>HO'1 l0!1118HH O1,1Jia H3MepeHa saBHCllllOC:ri> 

.131,[CO:ra nyqxa Ar: ( mHpHHa pacnpe.l{eJieHHll Ha noJ1yli1,1co:re) or pa.l{Hyca 

npH H3MeH8HHH :roxa nyqxa H allnJIHTY.l{LI ycKOPalll!lero HanpRX8HHa. 

£1,1JIO HCCJI8,!tOBaHO YB8Jill'Q8HH8 Bl,ICOTl,I nyl!Ka np11 npOXOll:,Jt8HHH 

napauerpHqecxoro pesoHaaca Qi! • 1,5 H pesOHaaca cBasH GrG;? • O. 

6. 3qiqie:a::r1,1 npoc:rpaHC:rBeHHOro sapn.l{a 

RnHJiHHe coOc:rmHHOro nona eyq:a:a MOll:e:r BLl8LIBaTb H3118H8HHe 

qac:ro:r CBOOO,l{HUX nonepe'QHLIX KOJle6aHHA ~, Kalt CJle,l{CTBHe,-orpaHHQe

HHe BeJIH"ll!HLI yc1topae11oro :roKa sqi¢ex:ro11"nonepeqaoro" npoc:rpaHcrseH

HOro sapa,11;a /lS/; 1r1sueueH111e uaoopa 3Hepr11111 lll.CTH~MH crycr:a:a, q:ro 

npHBq.l{HT K orpaHHqeHHll :ro1ta "npO,ltOJIJ,HLIM" 3apa,1to11,H H3MeH8HHe qac:ro-

13 
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! I 
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I~,~ r· 

·I 

I 

rH oopa!llemu1, npHBO,lllll(ee x uapymemm H30XpOHH3Ka ll61. 

OCHOBHOe BHHllaHHe B HaC?ORIItell paoore OWIO Y.ll8JI8HO H3YQ8HHll 

C.JlBHra tE.c:ro:rH axcw1,u1,1x·xoJieOaaH1 no.ll ,lleacrBHeK npoc:rpauc:rseH-

aoro 3apa;ia /l?I. · 

Jvui H3Mepea1,111 C.JlBHra, OXH,llaewa BeJl:eimaa xo:roporo ( npH 

paBHO.MepHOll, pacnpe,lleJieiUIH WIO?HOC?H tre.C?HU no BeprHKaJIH) paBHE!. 

~Qi!- = .t0z .a,k •<11" Al fof , . 
(3) 

so30yJ:,1tae:rc11 naprurerpHqecxHR pesoaaac ( qac:ro:ra sosOyX,llB.llll!ero 

nOJI/1 B,llBOe OOJI:E>me qac:rO:r!i aXCHaJibH!iX KOJieOaHHll) • 

.I{Jla B030YX.Jl8HHII pesoaauca HCilOJI:E,30BaJICII MexaHH3M J.10.llYJI/IUHH 

aaeprHH ycxopaeMHX qac:ruu c nowllll,m cneuHaJI1,aoro. MO.JlYJIHpYD!llero 

anex:rpo.l{a. Tax xax 'lHCJIO oOopo:ros B u:exno:rpoHe·B ysxoa pa,llH8.111,uoa 

soHe He,llocraro11Ho . .llJla B030yJ:,lteHHH napaMeTpHqecxoro pesouaHca, Owt 

HCnOJI!>30BaH pexu .QHPXYJIIIUHH. 

, HsnpeHJIHll TaKHM oopasoM C.llBHr A.Oi! cpaBHHBaJica c pacqe:r

HHM ( pHc.8); npH onpe,lleJieHHH pacqe:ruoro C.l{BHra yqrem,1 omHOXH B 

onpe,lleneHHH , :AE , JJ.'f . H Ill: • Hsuepem4a C!HJIH npoBe,lleHH .llJIII Hecxon .. -

KHX saa'leHH'1 Qi if /J.£ • Bo scex CJiy!laax BeJIH'lHHa HSMepaeKoro 

C,llBHra HaXO,llH?Ca B Y.JlOBII8?B0PHTeJibHOM corJiaCHH C oueHB:oa, .l{asaewo.11 

q>OpJcyJIOI (3). 

YBeJIHQeHHe "nOJIOc1,1" pesoaaaca, EO?Opoe MOXHO aaOJID,llaTb Ha 

pHc.8, o<l-r,acHeHO HepBBHOMepHHM pacnpe,lleJie~HeM WIOTHOC?H sapa,lla 

no BepTHKaJIH, ~ro BHswiae:r SaBHCHllOCrb • B6JIHQHH!i C.l{BHra AQiftf} 

or 'ailnJIHTf.l{ll XOJieOa.HHI. IIoxasaao,. ti:ro ,!(JIii' axcnepHlleHraJibHOi Hall,lleH

HOA 3aBHCHM:0Cl'H n('i} ·. • "IIOJIOCa n peSOHaHca COC?aBJISE!? 6()%. or B6JIH'lll-

. , · Hli MaKCHM:aJibHoro C.l{BHra · M?tfo) • 

.. , Ewia ripe.l{npHH.fii'a' raxxe non1,1rxa OdHapyiiHrL H3lleiielii!e'· 1mc·r~'rH 

odpa111eHHII qac:ruu' no.ii. ,lleAc::rBH8M npoc~pa,Hcrse'irnoro sapH.!{a/ ripx ·H;Me-
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3aBHCHllOC!l, CABl'lra· tiaCTO!H 8KCH8JihHblX KOJI668HBff noA ~ettcr
Bl'l8M npoc:rpaHCTB8HHOro 88PHA8 OT BeJIH'lHHH TOK8 nytUta AJIH' 
:rpex 8H8'l6HHil yoKOpHro!llero aanpHEeHHH. 8am:rpl'IXOB8HHHe o6-
JI80TH npeAOT8BJIHIDT pao'leTHYID BeJil'l'lHHy OABl'lra 'l8CTOTH. . 
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HBHHH nJIOrHocrH qacrmt crycrxa B AHanaaoHe (O,IS+ I,O) I07I/cM3 

npOJIBJIBHHR aroro aqxpexra He aaMeqeao. 

OcHOBHHB peayn1,rara OnHcaHHliX B AHCCepraUHH paoor 

CBOARfCR K CJIBAj'lllllBMy: 

I. C03AaHa ycxopRDlllaR CHCre.Ma anexrpoHHOll MOABJIH C CHCl'BMOR 

craOWIH3aUHH HarpyaxH reaeparopa npH xoneOaHHRX TOxa nyqKa. 

2. C03AaHa CHCTBMa "ApOOJIBHHR" nyqxa, ooecneqHBaD!qa.R nonyqe

HHB KQpOrKHX crycTKOB 3JI8KTp0HOB, CJIBAYDlllHX C qacrOTOD IlOBTOpBHl!R 

40 Mr~. IlpHMBHBHHB AJIR OTKJIOHBHHR nyqxa KOMOHHHpOBa.HHOrO Hanpa

XBHHR Il03B0JIMO yny1wmr1, qiopMy crycTKa H ero Yl'.JIOBrul H :rnepreTHqec

KH.11 cneKTpa. 
a· 

3. IlpeAROXBHJl H npHMeHeHJr npH H3MepeHHRX napaMeTpOB nyqKa 

HBCKOJII,KO HOBHX cnocoOOB, B qacrHOCTH: 

enocoo H3MepeHHR HaOopa aHeprHH aa ooopor; 

enocoO BaJIHOpo.BKH qaaa Ha nepao.w oOopoTe; 

cnocoO H3M8p8HHR qacTOTH oOpalllBHHR qacrmt B UHKJIOTpOHe; 

cnocoO BOaOyJ:ABHHR napa.werpHqecxoro peaoHaHca nyTeM 

MOAYJIRUHH 3HeprHH qacTHU. 

IlOJI83HliM OKaaaJIOCI, HCilOJII,30138.HHe AJIR H3M8p8HHR xapaxrepHc

THK nyqKa B UHKJIOTpOHe pexma:a UHPKYJifillHH, BilBPB!lB npHMBHBHHOe B 

aro.11 paoore. 

4. IIo.nyqeH rox anexrpoHOB, 0JIH3KH.l! K" npeAe11y, onpeAeJineMOMY 

nonepeq11W& npOcTpaHCTBBHHliM aapnAOM. IlOKa3aHO, IJTO 3TOT TOK H3M8-

HR8TCR· C H3MBH8HH8M qacrOTl,I aKCHWII,Hl,IX KOJieOamdl H'YCKOpnvn:ero 

Hanpm!tBHHR B COOTBBTCTBHH C IlPBACKaaaHHRMH TBOpHH. 

s. H3MepeH CABHr qaCTOTH aKCHaJII,Hl,IX KOJieOaHH.ll IlOA AB.l!CTBHBM 

npocTpaHCfBBHHOrO aapRAa, HCCJIBAOBaHa aaBHCHMOCTI, CABHra or llaCTOl'l,I 

16 

aKCH8JII,HHX KOJieOam1a H ycKOPJilllllBrO HanpRXBHHsi, KOl'Opan OKa3a.,zac1, 

cornacyvu:e.llcR c cyu:ecrayDlllHMH npeAcraBJiemurirn o MBxaHH3MB aroro 

CABHra. IlpH arOM OOHapy.ceHO YBBJIHIJBHHB DOJIOCH iacror KOJieOaHH.11 

(npH JBBJIHIJB HHH l'OKa ny IJKa), KO?OpOe 06&RCH8H0 HepaBHOMepHHM pac

npBABJIBHHBM IlJIO?HOCTH qacrHU no BeprHKaJIH. 

0CH0BH08 COAep:mHHB AHCcepraUHH H3JI0~8HO B paoora:17• 14, 17(, 

ony~JIHKOBaHHHX B BHAB crarea, npenpHHl'OB H AOKJiaAOB Ha C0B81118,HHRX 

H KOHqepeHUHRX no ycKOpHTBJIIDl aapRXBHHHX qacrHu. 

17 
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