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Ami ocymecTBl!_eHHll ycxopeHHll B llHKnuq:eC.KHX U pe30H8HCHblX ycKOpHTen11x He

o6xoAHMO HMeTb 6onbWHe 3HaqeHHll ycxopll!OIUIIX BblCOKoqacTOTHblX H8Dpll)KeHHll • Oil~ 

Haxo npu ao36y)KJleHHH anexTpnqecxoro nom1 a aaxyyMHbix pe3oHaTopax qacTo npu

x~AHTC!I CT8JlKHB!ITbC~ C HeKOTOpblMH TPYAH.OCT!IMH, o6ycnoaneHHblMH B03HHKHOBeHH..: 

eM BblCOKoqacTOTHbl~ p83pllAOB B nonoCTH pe30HaTopa. P11A T8KHX npo6neM BCTp0THn· . 
ca npn 3anycKe xpy~Hellwero unxnoTpoHa MHOI'038PllAHhlX HOHOB Ol1Hl1, qTo npnaeno 

K He06XOAHMOCTH H3yqeHHH BnH!IHHll BblCOKoqaCTOTHblX pa3pllAOB Ha npouecc B036y)K

AeH<ISI ycKop1110mero non11 H Ha pe)KHM pa;;inoTexHnqecKoll annapaTypbI ycKopuTen11, B 

AHCCepT81lHH H3n8I'8IOTC!I pe3ynbT8Tbl 3THX HCCJleAOB8HHll. 3KcnepnMeHT8nbH8ll npo-

• aepKa TeopeTuqecKHX BblBOAOB npOH3BOAHn8Cb HS 3- MeTpOBOM H 1,5-MeTpOBOM llHK"" 

noTpoHax nH.P Ol1Hl1 H Ha cneuiianbHO .co3ASHHoll ycTSHOBKe. OcnoaHoe BHHMa11110 

6bmo o6pameHo Ha:u3yqeH11e pe30Ha11cHoro BbIC~KoqacTOTHOI'? .pa3pl1Aa (PBP), no

cxonbKY 113 np8KTHKII OTeqeCTBBHHOI'O II 3apy6e)KHOI'O 0Db1T8 3anycKa H axcnnyaT8UHH 

ycxopnTenell 6hino H3BeCTHO, qTo IIMeHHO 3TOT BIIA B. <I. pa3pllA8 OK83blB8eT 6onb

W00 an1111H11e Ha B036y)KJl0Hlle aneKTp11qecKOI'O nonll B aaxyyMHblX pe30H8TOpax. 

B H8CTOIIIU00 apeM!I cymecTayeT 6onbWOe xon11qeCTBO . pa6oT, DOCBlllUBHHblX 11c

cneAOB8HIIIO 8TOI'O HBJleHllll / t-3/. B AIICCepT8UH11. np11BB.1J.eH o63op OCHOBHblX Teope

T11qecx11x II 3Kcnepn~eHT8JlbHblX uccneAOB8HHll, DOCJIY)KHBWIIX OCHOBOll cyweCTBYIO!Uelr 

Teop1111 pa3p11Aa, Cym110CTb MexaHH3M8 PBP caoAHTCll K i::neAyiqmeMy: ecnu K · ABYM 

aneKTPOASM, H8XOJllllUHMCll B BblCOKOM aaxyyMe, npuno)Keuo BblCOKOqaCTOTHOB Hanp11-

)KeH11e AOCTaToqHoll aMnn111'yAhI 1 TO MoryT cymecTaoaaTb ·TaK11e ycnoa11111 xorAa cao-

6oAHblll 3Jl0KTPOH, H8XOAlllllllllCH HS noaepXHOCTH. OAHOI'O aneKTPOA8, 6yAeT ycxopeH 
'i . 

II nponeTIIT paCCTO!lHHe Me)KJlY aneKTPOASMII 38 OAHH nonynepllOA nnH 38 HecxonbKO 

nonynepno,ooa Kone6aHIIA B<! itanp!l)KeHH!I, Ecn11 npn 8TOM CKOpOCTb aneKTpOH8 6yAeT. 

AOCTa,oq110A AJIH C03Jl8Hllll BTOpHqffblX aneKTPOHOB B KOJIHqeCTBe, npeBblW8IOIU0M 

. qncno nepa11q11h1x, TO a11anor11qnoe ycxopen11e BTop11q11blx anexTpo11oa npuaeAeT · K ao3-

HHKHOBeHHIO naa1111bl, HapacTaromell AO Tex nop1 noxa e~ pocTy 11e aocnpen!ITCTayeT 

061,eMHblll 38PllA B03HHKwero aneKTpOHHOI'O o6naxa. no IICTeqeu1111 H0KOToporo npe

MeHH Me)KJly aneKTPOA8MH 6yAeT cymecTBOB8Tb CT81lll0118pHbill·noTOK aneKTpOIIOB, 

ocuu.rin11py10m11l! CHHxpo11Ho c qacToTol! xone6a11ul! np11no)Keii11oro Hanp11)KeHu11. Ycno

BHH, 11eo6xoAHMb1e AJIH cymecTaoaa11u11 PBP, onpe.1J.en1110Tc11 113 pewe11u11 ypaaHeu1111 
. ' ' 

. ABH)Ke11u11 aneKTpOIIOB B OAHOpOAIIOM anexTpuqecKOM none, H3Mel!HIOlU0MCll BO Bpe-

MeHH no CHHYCOHASnbHOMy 38KOHy. nepablll II BTOpoll HHTerpanhI ypaaHeHHll JlBH)KeHHH 

a o6o6meuHoM BHA0 MoryT 6b1Tb 3aniicaHbI cneAy101UHM o6pa30M: 

{3" =e[cos,f, - co.s(,f, + 0)]+{30. 
( l) 

3 



e [ 0 cos q, - sin q, - sin ( cp + 0 J] + {J
0 

0 • 1 , (2) 

rJle e = .!!._ -. 0000lll8HH811 aMnnHTyJla, npHnO>K8HHOrO Hanp!l>K8HH!I, 
·uo ~ 

U - a6ccimoTHa11 aenH'IHHa aMnnHTYJlbl npano>Kenaoro amp11>Kena11, 

U. [V1 = d 2411 2 f 2 

e/m 
= 2,26 • 10·

2 (,2 d 
2
J [ Mru

2
, CM 2 ], 

d - Me>KaneKTpOJlHOe paCCTO!IHH8, 

f -_'18CTOT8 KOne6aHHll npuno>KeHHoro Hanp!i>K8HH!l1 

e/ m - OTHOWeHHe 38p!1Jl8 K M8CCe aneKTpOHa, 

fJ k - o6o6weHH811 KOH8'1H811 CKOpOCTb BTOJ;ll'IHblX aneKTpama, 

fJ. - ooo6meHH8!1 H8'18nbH8!1 CKOpOCTb BTOpH'IHblX aneKTpOHOB, 
0 

0 - J3peM11 nponeTa Me>KaneKTpOJlHoro paccTO!IHHll, 

Peweaee ypaaaeallll ( l) H (2) c yqaroM nponem Me>KifneKTpOJlHOro paccTO!IHll!I 

38 He'laTH08 'IHCnO nonynepHOJlOB KOneoa1ml! non!! Jl88T COOTHOW8HH!I, CB!l3b1B8IOI.llll8 

aMnnHTYJlY np11no>KeHHOro aanp!l>K8HHll, KOH8'1HYIO CKOPOCTb coyJlapeH11!1 H cpaay Bbl-
'. 

neTa sneKTpOHOB, Ha HCCneJlOBaHll'H nonyqeHHblX COOTHOW8HHA cneJlyeT, 'ITO npH B03" 

HHKHOB8HHII paap11Jla ,llOn>Kllbl IIM8TbC!I B8pXHllll II HH>KH!l!I rpaHHllbl o6naCTII Hanp11-

>K8Hll!I, B KOTOpOl! B03MO>KIIO ycTOll'IIIBOe cymecTBOB8HHe npouecca, ·TaKOll BblBOJl 

COBn8Jl88T C 3KCnep11M8HTMbHblMII Jl8HHblMII, 

npa pacqaTax 3H8'1eH11l! rpaHHU OObl'IHO He Y'IIITb1B88TCH HanH'llle cnnowaoro 

cneKTpa pacnpe,lleneHIIH BTOPH'IHblX sneKTpOHOB no HaqanbHblM CKOPOCT!IM II C'IIIT88T

C!I, 'ITO BC8 sneKTpOHbl, Jln!I KOTOpblX K08cp!p11UH8HT BTOpll'IHOl! 3MIICCIIH (KB:3) np8'." 

BblLUaeT. I, IIM8IOT 0JlllH8KOBYIO H8'18nbHYIO·. CKOp0CTbo 

Jl.ns 00'b!ICH8Hll!I noae,ll8Hll!I rpaHHU p83p!!Jl8 np11 H3M8H8HHH. fd H8KOTOpb1MH 

8BTOp8MH BBOJlHTC!I npeJlnono>K8HH8 0 nponopUHOHMbHOCTH Me>KJlY lll'l8nbHOl! cKo

pOCTblO BTOPH'IHblX sneKTpOHOB H CKOpOCTblO nepBH'IHblX, 3TH npeJlmnO>K8HIIII npom-

. . · /1-3 I 
B0p8'18T HM8,IOIUHMC!I Jl8HHblM O CBOllCTBax BTOpH'IHOll ·sneKTpOHHOll 3MHCCIIH 

. Jl.n11 6onee nonHoro oo'b!ICHeHIIII MexaHH3M8 PBP a JlllCC.epT8llHII ouea11aaeTCH 

BnllllHH8 peam,aoro pacnpe,lleneHHH BTOPH'IHblX sneKTpOHOB no H8'18nbHblM CKOpoCT!IM 

H . BblBOJlHTCII ycnoaae cymecTBOB8HHll pa3pl1Jl8, HM8l0lll00 cneJlYIOlllHll BHJJ,: 

v.g 
u·(e, cf,,v

0
J ( w(v

0
Jdv

0
:; 1, (3) 

•.n 
rJle " aaaHCHMOCTb KB:3 OT saepra11 nepBH'IHbIX sneKTpOHoa, 

V 
0 

ll8'18nbHa!I CKOpOCT b, 

VOH voe rpaHHUbl HHTepaana H8'18nbHblX CKOpOCTell, 

w (v
0 

J 38KOH pacnpeJJ.eneHHII OTHOCHTenbHOro KOnll'l8CTB8 BTOp!'IHblX sneKTpOHOB, 

no H8'1anbHblM CKOpOCT!IM, 

4 

Jl,n11 onpeJieneHHII o6o6meHHblX rpaHHU pap11Jla peweaae TpaHCUBHJleHTHblX ypaeae

HHR ( 1) a(2) ObIIlO nony'leHO npH noMOlllH :3,C,.M. 
PeaynbT8Tbl paC'leTOB nOJlTBep>KJl8IOTC!I 3KCnepHM8HT8nbHblMII ll3Me-

peHHIIMH, npoBe,lleHHblMH aBTOpOM Ha cneuaailbHOll YCT8HOBK8 H 

xopomo coena)l8IOT C 3KCnepHM8HT8MH JJ.pyr11x HCCil8Jl0B8Tenell. 8 ,IJ,HCC8pT8UIIH npa-

B0.[lHTCII oueHK8 pa3BHTHII paap11JJ.a BO BpeMeHH, npH 3TOM C'IHT88TC!I, 'ITO orpaHa

"qeHH8 naBHHbl BTOpH'IHblX anexTpOHOB uenHKOM onpeJJ,en!leTC!I Oo'beMHblM aap11JJ.OM oc

IIHnnapy10mero 3Il8KTpOHHoro o6naKa, n ony'leHHble COOTHOW8Hllll noaeOn!IIOT onpeJJ.e

nHTb OCHOBHble 38KOHOMepHOCTH JJ,llH8MH~ll paap11.aa H OU8HHTb apeM!I p83Bl1Tll!I PBP 

JJ,O ero CT8UIIOH8pHoro COCTOIIHHII, TeopeTH'l8CK08 paCCMOTpeHHe M8X8HH3Ma paap!IJJ.8 

H cpaaaea11e C HM8l0lllHMIIC!I 3KcnepHM8HT8nbHblMH .[l8HHblMH noaeon11eT c.aenaTb 

cne.ay10m11e a&rno.abl: 

I. EcnH a saaKyHpoaauaoM JJ.O BblCOKoro aaKyyMa o6'beMe Me>K.ay anexTpOJlBMH, 

IIM8IOIUIIMH KB:3 6on&we 8.[lHHHUbl, B030YJJ.HTb BblCOK0'18CTOTH08 aneKTpll'18CKOe no

ne, TO npH onpe.aeneHHblX 3H8'18HHIIX H8np11>KeHH!I, '18CT:>Tbl KOileoaHDll H paCCTO!IHll!I . . 

M8>KJJ.Y 3Il8KTPOJJ.8MH B03MO>KHO B03HHKHOB8HH8 sneKTpOHHoro noTOKa, OCUHnn11py10me-

ro CHHXpOHHO C 3Il8KTpH'18CKHM noneM, B&meT anexTpOHOB C aneKT po.aa npOIICXO.[lHT 

B T8'18HHe HeKOTOporo KOH8'1HOro HHTepaana cpaa H npH 3TOM B paap!IJJ.e y'laCTBYIOT 

aTopH'IHble sneKTpOH&1 c aenpepblBHbIM, HO xoHe'IHhIM cneKTPOM Ha'lan&HbIX cxopoc-

Tell. 

2, npH !pHKCHp0B8HHblX 3H8'18HH!IX '18CTOTbl H M8>KsneKTp0JlHOrO pSCCTO!IHIIII 

cymeCTBYIOT HH>KH!l!I 'a aepxH!l!I rpaHIIUbl Hanp!l>K8HH!I paap!!JlHOll o6nacTH. BHe KO.,. 

Topoll PBP He eoaoy>KJJ.aeTc11, Mo>KHO C'IHTBTb, 'ITO Jln11 OJJ.HOpOJlHoro non11 o6oq

meHHble 3H8'18HH!I rp8HHU ea H eH npH fd > 200 Ml"U,CM paBHbl ea • 0;32; 

e H • 0, 16, 3H8'18HHII a6conlOTHOl! aenH'IHHbl rp8HH'IHblX Hanp!!>KeHHll. JJ.nll cny'.{811 

nnoCKHX aneKTpOJJ.OB MOryT OblT b. HallJJ.eHbl H 3 nonyqeHHblX COOTHOlll8HHll, 

3. CymecTayeT H8KOTOpoe MHHHMMbHOe 3H8'18HH8 fd • COOTB8TCTBYIOlll88 

KB:3 • 1, HH>Ke KOTOporo PBP He eoa6y>KJlaeTC!I, PeaynbT8Tbl 3H8'1HTenbHoro qacna 

3KCnepHM8HT8nbHblX pa6oT JJ,8IOT OCHOB8HHe C'IHTBTb 3TO 3H8'18Hll8 paBHblM 80-

90 Mru,cM. 

4. YcTaaoaneHHe ._TOK8 peaOH8HCHOro paaps.aa OIIHCblDHeTC!I SKCilOHeHu11anbHoll 

38BHCl!MOCTblO, npH STOM npouecc xap8KTep11ayeTCII CT8UHOH8pHblM 3H8'18HH8M KOH

BeKUIIOHHoro TOKa, He B8BHC!IIUHM OT H8'18nbHblX ycnODHll, EcnH HMe8TC!I IIHHUIIHpy

lOUlee H8'1ano B BHQa Hany'leHHH, !aneKTPOHHOll Hnll HOHHOl! 6oM6apJJ.HPOBKII II T,JJ.;. 

TO Bp8MII p83BIITII SI pa3p11JJ.8 MO>KeT 3H8'111TenbHO YME!HbW8TbCII, 8 peanbHblX KOH -

CTpyKUll!IX p830H8TOpOB yCKOpllTenell acer.aa cymecTBYIOT OllpeJJ,eneHHble H80JlHOp0JJ.

HOCTH sneKTpH'l8CKOro non!!, o6ycnoeneHHbl8 .Bnll!l~lleM Kpaeaoro 'scpcpeKTB Hnll cne -

u11an&Hol! cpopMOl! snexTpOJlOB, .B .a11ccepTa111111 npo11aao.a11 TC!I oueHxa anH11111111 HeoJJ,-

11opo.a11ocT11 aneKTp11qecxoro non11 Ha xapaKTepncTIIKII PBP .am1 cnyqa11 Koaxe:<an&-
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HblX aneKTpO.llOB. no1<a3blBaeTcll, 'ITO npR 1<oa1<c11anbRblX ane1<Tp0.1laX o6o5meRRb18 

ypaBR8RRR; OilRCb1BaJOil!R8 xapaKT8pRCTRKR · paap11aa, 5yayT RM8Tb TOT >Ke BR.ll_, 'ITO 

R, anll nnocKHX ane1<Tp0.1lOB. nony'leRRbie C00THOI118HRII Il03BOnllJOT npa5nHlK8HHO 

onpeaenRTb rpaRRllbl paapll.llHOA o6nacTR. -~;, 

npa B03RRKHOBeHRH PBP M8lK.1lY aneKTp0.1l8MR IlOIIBnlleTcll 8KTRBH811 COCTaB

nllIOI11all TOKa R pa3p11.1l noTpe5nlleT onpeaeneiiRyJO '18CTb BblCOKO'ISCTOTHOA Mom

ROCTH, 38Tpa'IHB88MOA Ra B036ylK.QeRH8 non11. 3To MOlKeT paccMaTpHB8TbCII 1<81< 

asMeReRRe. aKBHBaneRTHOA ao6poTaocTH xone6aTen&Roro KORTypa. B pa6oTe accne

ayeTcll BnHllHH8 pa3p11.1l8 Ha xoneflaTen&RblA KORTYP anll .llBYX cnyqaea: 

1. PaaMep aneKTPO.llOB MRoro M8HbI118 .llnRRbl BOnRbl B036y>K.1la8MblX 1<one6aaall 

2. PaaMepbl snexTpO,llOB COH3M8pRMbl C .llnHHOll BOnm,1. 

EcnH pa3M8pb!. aneKTpO.llOB Manbl, TO B peayn&TaTe BnHIIHHR RenaRellROro COllpO"' 

THBneRHII pa3p~.1la H uanR'IHII aepXaell H HHlKRell rpaHHll pa3pll,1lHOll o5nacTR nony

q'aeTCII racTepeaiicuaa 3aBHCHMOCTb Ranp11lKeHRII Ha snexTpoaax OT aenH'IRHbl, llO.ll

BO.llRMOA K K,OHTYPY BblCOK0'18CTOTROll MOil!ROCTH. 0.1lH8KO R3-aa Toro, 'ITO npH Ma

n1,1x ane1<Tp0.1l8X pacnpeaeneRH8 HanplllKeRRII no snexTpO.llY IlOCTOIIRHO, DpR .1l0CT8 -

TO'IHOM aanace MOil!ROCTH MOlKHO B036Y.1lHTb RanplllKBRRe,. np8BblI11aIOI1188 B8pXHJOIO 

rpaRHllY paapR.llHOA o.6nacTH 1 R PBP B 061,eMe se 6y.lleT cymecTBOBSTb. 

'EcDR pa3M8pbl 8D8KTp0,1lOB cpaBRJIMbl C .llnHHOll BOnHbl, TO no .1lnHH8 SD8KTpo

.llOB B~eraa RM88TCR .H3M8H8HH8. HanplllKBRHII, onpeaenae'."oe THllOM B035ylK.1l88MblX 

xone6aHRll ( sonuoA). R pa3pll.1l MOlK8T B03RHK8Tb IIHWb B '18CTH 061,eMa, B TOIi 06 -

nacTH, rae HanpmKeHHe II~lKHT MelK.llY rpaHHll8MH PBP. 3To nolIOlK8HH8 Hnn10cTpH

pyeTCII pac. 1. ~acnono>KeHHe o5nacTH paapaaa onpeaen11eTc11 .pacnpeAeneaHeM 

aanpalKeHHII R senH'IRHOA B036ylKi:i:a10mell MOil!HOCTH. 0TCI0.1l8 cneayeT, 'ITO B CBC- • 

TBMaX co CTOll'leA BOnHOll, T.e. B 061,eMHblX pe30HaTopax, B03MOlKHO cymecTBOB8HR8 

p83p11.1la .. npR CKOIIb yrO.llHO 6onbWHX 3Ha'l8HRIIX MOil!HOCTH, BBO,llHMOA B pe30HaTOp. 

B . .llRCC8pTaURH npHBO,llllTCII pac'li!Tbl, Il03BOnllJOil!H8 .onpeaenRTb H3M8H8HHII .1l06poT

HOCTR pe30H8TOpa B aaBHCRMOCTR OT MeCTOR8XOlK.1l8RRII pa3pll,1lROA o5naCTH. 3TH 
,. 

p8C'li!Tbl npOBO.llllTCII .lllIII UHnRH.1lPH'l9CKOro R KOaKcRanbHO['O peaoHaTopOB, T.e. an11 

1<0HcTpy1tnall Haa6onee qacTo npaMeHReMhlX B Texaaxe ycKopHTeneA. PBP B peaoaa-' 

Tope 3- MeTpoaoro nH1<noTpoaa Y'-300 sa6moaancs axc~epaMeRTan&Ro, 'ITO noa -

TBep>KaaeT T80p8TR'leCKH8 ai.iao,llhl O nepeM8Ill8RRH o5naCTR paapR,lla npH. H3MeHeRRR 

8MilDRTY.llb1 H81!plllK8HRII. 

BnHHRse aenattellHoro conpoTHBneRRH paap11aa Ha npouecc aoa5y>K.lleaas ane1<

TpH'lec1<oro 11on11 B pe30H8Topax He ·MolKeT 6b1Tb n9nROCTbJO Y'IT8HO 6e3 paCCMOTpe;_ 

HHII peaKllHR Ha .1l8llCTBH8 paapsaa co CTOpORbl resepaTopa, DRT8JOI1!9['0 pe30HaTop. 

PeweRHe Ta1<0A saaa'IH .llOIIlKHO nonsocT&JO onpeaenHTb, xax aosaellcTBYBT 
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PBP Ra pelKHM pa.llHOannapa.Typbl yc1<opaTenell npH B035ylK.ll8RHR yc1<opll!OI118ro 

sanpll>K8RHII. OasaKO .llO HaCTOllI118rO Bp8M8HH ·a DRTepaType HMemtCb TOnbKO Re1<0-
~, C 

T0pb18 DP!.1lB8pRTenbHbl8 coo6pa>KeHHR • 05bl'IHO. He DO.llTB8P>K.1l88Mbl8 cpaBH8-

RR8M TeopeTR'IBCKHX pac'li!TOB C KOHKpeTltbIMH 8KCnepHM8RTanbHblMH .ll8RRblMR, 

B TpeT&ell rnaae .llRccepTanss uccneAyeTCII nnRRRRe PBP npa aeaaBRCRMOM 

R 8BTOKOD85aTen&ROM lioa5y>K.1l8RRR pe30H8TOpa. Pa.3.ll8II8HR8 cuoco5oB B035y>K.ll8-

HRII onpeaenHBTCll TBM, 'ITO npR H838BHCHMOM B036Y>K.1l8RRR p830R8TOp IIBDll8TCll 

Rarpyaxoll DBTOHOMROro reRepaTopa R H8DRR8AH08 conpOTRBD8HR8 paapa.lla He Bmt

lleT Ra np8.ll8DbRYIO BenR'IRHY B. 'I. MOil!HOCTR reuepaTopa. npa aBTOxone6aT81IbHOM 

B035y:>K,1l8RRR uenRHBIIHOCTb pa3pll.1la, BOIi.QR B .llRcpcpepeRUHanbH08 ypaBH8HH8, ona-

CblB8JOI1188 8BTOKODB5aTen&ayIO CHCTeMy, MO>KeT onp8.ll8nRTb B8DH'IRHy npeaen&

aoro n111<Da, orpaHll'IHBall, TaKHM o6pa30M, Ilp8.ll81IbRYIO MOil!HOCTb reRepaTopa. 

TeXRHK0-8KOROMH'18CXll8 B03MOlKROCTII Toro 11n11 IIHOro M8T0.1la B035ylK.ll8RRII •n
n10cTp11py10TCII B .lllICC8pTall!111 np11MepaMR cymecTBYIOillllX yc1<op11Tenell, 

.!lnR aRaDH3a pa50Tbl reRepaTopoB C H83aBRC~MblM B035Y>K.ll8RII8M IICDOIIb3Y

eT.CII cxeMa, ll305palK8RH8II Ra p11c. 2. npa 8TOM paccMaTpHBaIOTCll !,{8.lln8RRbl8 cac

T8Mbl, T.e. Tax11e,s KOTOphlX Bp8MII ycTaHOBDBRIIII aanpir:>KBHRll B xone5aT81IbROM 

KORType 5on&me apeMBRII pa3BIITIIII pa3pR.lla. 

Y'paBH8RRll, ODIICblB8IO[Ulle cxeMy p11c.2' IIMeJOT CD8.1lYIOI111Ill B11.ll: 

1, R 1 -Z 0 blL = E 

z0,1, - rLzL_ r.z. - o 

l8 R,.-1.z.-o 

IL- r.- la 

rae: z a ; "'L + r . • z L m ; "' M z - - i -!,. 
L Ou cs CL)\; 

( 4) 

npRBII8X8R Dpl'I p8W8HIIII CIICT8Mbl DODY'l8HRb18 Bb1W8 COOTROW8HIIR, 0Ill'ICblB810Il!l'I8 

BDHRHR8 pa3pR,1la RS .1l05pOTHOCTb pe30R8TOpa ,MO>KHO DOny'IRTb OCROBR08 YCDOBl'I8 

B035YlK.1l8Rl'Ill 60DbilllIX ycxoplllOil!HX HanpR>K8Hllll, KOTopoe rnacnT, 'ITO B cny'lae 

H838BHCl'IMOro reRepaTopa .lllIR nony'leH11R 50IIbWIIX aanpR>K8HHA aeo6X0.1ll'IMO, 'IT0-

6bl M8KCIIM8DbH811 MOil!ROCTb reaepaTopa, OT.1l8B88M8R B p830H8TOp B OTCYTCTBR8 

p
0

~3Pll.1la, 5blna 5on&we ReKOTOpoll MordROCTl'I po • ODp8.ll8nReMoll Bblpa>K8Hl'I8M! 

p 
0 

JJ~Q• U :-21 2 
( U ;-, 
4 

rae p - xapa1<T8pl'ICTR'1ecxoe conpOTHBDeRl'I8 KOHTypa; 

Qo Ao6poTaocT& peaoaaTopa 6ea paapR.lla; 

(5) 

U';/fU;'>- aenR'IHHH, onpeaenR8Mbl8 Tl'IIlOM pe30R8TOpa l'I xapaKT8pl'ICTIIK8MR paa

Pll.lla. 
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8 Lll'ICC8pTau,rn TaK>Ke paccMaTp11aaeTCll BllllllH118 CT8U8Hl'I cornacoBaHHll Ha -

rpy3KR C reHepaTOpOM R noxa31,1aaeTcll, 'ITO 113M8H8HR8 CBll3R MO>K8T 61,1Tb non,e3HO 

B Tex cnyqallX, xorLla MQll!HOCTR reHepaTopa H8LlOCTaTO'IHO llnll nepeXOLla qepe3 

o6naCTb pa3pl1Lla. He6om,woli npo11rp1,1lll B MaKCRManbHOli B8nll'IHH8 ycxopll!Oll!IIX 

aanpll>K8HRII npll 8TOM onp8BLlhlBa8TCll Rcnonb30B8Hll8M 3Ha'IRTenbHO M8HbW811 Mom· 

HOCTII. nonyqeHHl,18 COOTHOW8Hllll UOLlTB8plKLl8IOTCll 113M8peHRllMII, nposeaeHHhlMII (. 

Ha 3- M8Tp0B0M II 1,5-MeTpOBOM UHKnOTpOHaX 011.811. B pa6oTe paccMaTp11B88T- f 

ell TaK>Ke ao36y>KLleH11e 11anpll>KeHnll B 61,1cTp1,1x ae3aBRCRMhlX cncTeMax R noKa-

3blBa8TCll, qTO ysen11qe11ne CKOpOCTH HapacTaHRll HanplllK8HHll MO>K8T o6nerqRTb 

nepexoLl qepe3 onac11y10 o6nacTb PBP • .Uns a11an113a aaT0Kone6aTenb111,1x. cl!cTeM 

RCIIOnb3Y8TCll cxeMa, 11306pa>K8HHall Ha p11c. 3. ,U11<pq1epe11u11anbH08 ypaBH8Hl!8 Llnll 

T8KOII CX8Ml,I RM88T BRLl: 

"': 

u.+ "'o[d(U.J-,Mc.,of3((/3U.)]U.+,,,;u.=o' 

1 
LC 

d = 1 
Q 

R 

"'o L 

( 6) 

R -co11poT11BneH11e noTepb, yq11T1,1Ba10mee II noTepe oT PBP. B peaym,TaTe 11ccne

LlOBaH11s ypaBHeHRll C .np11sneqeHR8M 11en11Hei!11.oro B03Ll.811C!I',Bllll .pa3plllla Ha ,a:o6poT

Hi)CTb aaliaeHO, 'ITO Cl!CTeMa MOlK9T IIM9Tb Tpll npeaenbHl,IX 'ueKna • .nm, nonyqe

Rllll 60!lbWRX ycxopll.IOII!IIX Hanpll)K9Hl!i! He06XOLlllMO, '1T061,1 B CIICT9M9 cymeCTBo

sanR aaqanbHhle ycnosnll, npes1,1wa10m11e 311aqe1111e 11eycTollq11soro npe!lenbaoro 

uR1tna, onpeaenlleMoro Hen11aell11ocT&10 P1;13PHLla. 

TaKoi! BblBOLl 061,llCRlleT npnMeaeane Up8LlB036y!lRT9nell B aBTOKone6aT911l,Rl,IX 

renepaTopax yc1top11Tenei!. 

B LlllccepTannn paccMaTpaaaeTcll BIIRllHHe aenaq11a1,1 Haqam,n1,1x ycnosni! aa 

nepeXOLlROII nponecc B036Y>KLl9BRll, 'ITO BallCBO Llnll pa60Tl,I RMeynbCBl,IX CRCTeM, 

B KOTOphlX B03MOlKHO U0l1Bn8Hll8 38Ua3LlhlBaHllll YCKOpllIOll!SrO aanpllllC9B11ll. Pacq/;Tl,I 

IlOKa3hlBaIOT, 'ITO OilTIIManbBOII aenR'IIIBOli aaqam,a1,1x ycnos111! llBnlleTCB 3Ba'l8Hll8, 

'· 
BLlBOe npes1,1wa10mee a·en11q11ay 11eycTollq11soro npe!lenbaoro u11Kna. l13MepeanH, 

.npOB8Ll8BB1,18 Ha URKnOTpoae Y-300, pa6oTaBW8M B aBTOKone6aTenbBOM pe>K11Me. 

xopowo· Il0LlTB8p>K,llaIOT nonyqeHHl,18 Ll(lHHl,18. 

11ccne,lly8TCll TaK>Ke BnRllBRe LlHHaMRKII pa3B11Tllll pa3pllaa Ha B036YllCLlli!BR8 

61,1cTpoA 'asToxone6aTenbaoll cxeM1,1 11 noKaa1,1saeTca, 'ITO np11 onpeLleneHa1,1x ycno

BltllX _8BTOKOne6aTenbHall CIICTeMa C peaoaaHCBOM pa3pRLlOM MOllC8T aoa6y>KLlaTbCH 

·. LlO 6on&ui11x_ 3Haqeanli aMnn11Ty Llhl Kone6aa11li, nepeXOLlR qepea o6nacTb MaK

cnMaribaoro sn11>1H11>1 PBP 6e3 06paaoaaa1111 HeycToi!qnaoro npe,llem,Horo u11Kna, 

npose.aeHBl,lli TeopeTH'l8CKRII a11an11a, Il0LlTB8PlKLla8Mblli 8KCU8pRM8HTam,BblMR pe

aynbTaTaM11, -',1_03BonlleT CLlenaTb BhlBOLlhl, KOTOp1,1e MOryT 11cnonb30BaTbCll npn coa-

', LlaRRII annapaTyp1,1 YCKOp11T·eneli. 

8 

I 

1. B ycKop11Ten11x, pa60T8IOII!IIX C HeBblCOltllMII ypoBHllMII yCKOpll!Oll!IIX 11anp11-

>K8RIIII /cpaaOTpOHbll, B03B11KHOB9B118 pe30HaHCHOrO paap11Lla MOllC8TJ npnaeCTII K non• 

HOli H8B03MOlKHOCTII B036y>KLl8HIIR YCK0pllIOll!8rO non11. noeTOMY B TaKRX yCTaeoa

KaX cneLlyeT 11p11MeH>1T&· MeTOLlhl, noaaon1110m11e n11KBRLlRpoaaT& PBP B peaosaTope 

yc1topRTenH, 

2. B u111tnoTpoHaX C yc1tOpllIOll!IIMII Hanpll>K8Hlll!MR, npes1,1wa10ll!RMII o6naCTb 

paapHLla, pa6oTaIOll!IIX B ,HenpepblBBOM pe>KRM8 II C peLlKIIMH 113M8H8Hlll!MII qacTo

Tl,I yc1topa10mero nonll /sanp11Mep, u1111n0Tpos1,1 c aa11MyTan&eoi! aapnane:eli Mar1111T-, 

soro nonll, np8Ll&aaHa'leHHbl8 Llnll nonyqeRllll 601II>llIIIX TOKOB OLlROrO T11na yc1to

pl18Mb1X qacTRUI, Bl,lrOLlHO np11MeH8Hl18 ManonaMnOBblX 8BT01tone6aTenbHl,IX CIICT8M 

c aoa6yLl11TeneM, 

3. B yc1top11Tem1x, paccqRTaHHl,IX Ha 'laCT!,18 nepecTpOliKII LlnllHl,I sonHhl ycKo

pllIOll!ero nonll, pa6oTy II B' RMIIY'nhCHOM II B sen9ep1,1BHOM pe>Kl!Max, a TaK>Ke Ha 

113M8H8Hll8 yc1tOpBIOll!8rO sanpHlK8HIIII B lllllpOKIIX upe!lenax /TaKRM TIIUOM ycxop11-

·T8neli MOryT BBnBTbCB yH11BepcanbHl,l8 n111tnOTpOHl,I cpR811'18CKIIX na6op.aTop11li Him 

n111tnoTpOHl,I Llnll yc1topeHllll MHOr03apllLlRblX IIOHOBI, cne!lyeT up11MeHBTb MHoronaM

UOBl,18 yc11n11Tellll C H83aBIICIIMhlM aoa6y>KLl8Hll8M II C ·LlOC;aTO'IHl,IM peaepBOM a1,1-

COltO"lacTOTHOi! MOII!HOCTH, 

4, B n11Hei!Hb1X yc1top11Ten11x, rLle Llnll resepHpOBaHllll B'i MOll!BOCTII 11cnom,-

3YIOTCII np116op1,1 CB'i Llllanaaosa, 061,1qHO pa60TaIOll!ll8 B HMeynbCHOM pe>KIIM8, 

a'oaMO>KHO npaMeHeHHe H ycanaTeneli c se3aa11c11MhlM. ao36y>KLl8R11e~ 11 aaT01tone6a

TenbHhlX CIICTeM. B1,16op M8TOLla B036y>KLl8HIIR B aTOM cnyqae' 6y Ll8T 'onpe,llenRTbCII 

senll'IIIHOli MOII!HOCTH reHepaTopa, B03MOlKHOCTbIO uapannenbHOli II c~s,xpOHROII pa-

60T1,1 H8CK0nbKIIX reHepaTOpOB, o6ecneqeHlleM rny6HHl,I o6paTHOII cii'11a'11, II MOll!R0°c

TH, seo6xoLlHMhlX LlnR nepexo!la qepe3 o6naCTb PBP, n apyr11M11 TexH111to- e1toso

MR'1ec1t11MH cpaKTOpaMR, 

5. Bo acex aTIIX Tanax cxeM B8CbMa i:toneaHhlM npa6opoM MO>K8T OKaaaTbCII 

npeLlBOa6yLlHT811b, C03Lla!Oll!Hli HeHyrieahle Haqam,Hl,18 ycnOBHII npa BKnIO'l8HIIII cac

T8Ml,I, noaTOMY npH pa3pa6oTK8 cxeM1,1 reHepaTopa Llnll yCKOpHTenll H KOHCTpyK

URH pe30HaTopa a cocTaB annapaTyp1,1 cne!lyeT BKnIO'laT& Taxoe ycTpolicTBO H npe

LlYCM_aTpllBaTb ,BBOLl ero MOll!ROCTH B pe3oHaTop. 

H3 on1,1Ta cTpOHT811bCTB8 H 3anycxa IlllKnH'l8C~I!X II pe30HaHCHblX ycxop11Te

nell H3B8CTHO, 'ITO !lpR onp8Ll8118HH-blX ycnOBHIIX B03HHKR0B8RH8 PBP MOlK8T !lpH

BeCTII ,lla>Ke It nonaoll H8B03MOlKHOCTH soa6ylKLl8HHII seo6xoaeu1,1x ycKOP!IIOlllllX 

HaDpHlK8HRJI. nosTOMy 3a,!Ul'l8ll YCKOpHT8nbHOJI sne1tTJ'.)ORHKH RBIIH8TCH paapa60TKa 

M8T,Oll0B H cpencTB, He aonyc1tal01URX B03HRltHOB8HRR paapaaa B pe30Hll,TOp8X- yc

KOpHTenell.Haa6onee pa,riexam,Hl,IM cnoco6oM. !IB'IIHnOCb 61,1 RCDO!lb30BaHR8 MaTepa

anoB _R DOKpblTHJI C KB3 M8HbW8 l. npaMeHeeae Llllll STOii ne1111 cymeCTBYIOll!RX 
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M8T8pHanoa npeacTaBnH8TCH B H8CTOHIU88 Bp8MII npo6neMaTR'IHblM R3-38 o6pa3o

B8HHH HS noaepXROCTR OKHcnoa H MacnllHblX nneHOK. He1tOTOpb18 B03MO>KHOCTH 

)'M8R&IU8HHII BnHHHHH pe30H8HCHOrO p83p!!.ll8 MO>K8T .ll8T& npaBHn&Hblli Bbl6op se

nH'IHHl,I 3830pa M8>K.llY aneKTpO.ll8MR, noc1ton&1Cy npH 3H8'18HRIIX Id c'· M8H&IU8 

80 Mr11. CM PBP H8 B03HHKR8T. 
, 

OcnosHw'M cnoco6oM noaasneHRH pa3p11aa a HacToamee apeM11 11snaeTcH no

aaqa Ra eneKTpO.llbl IlOCTOIIIIHOrO CM81U8HRH. 0.llH8KO, H8CMOTpH HS 06mnp11oe np11-

M811811R8 eToro M8TO.ll8 B yc1top11Ten&11oll T8XIIRK8, .llO 118CTOHlll8ro spe_M811H Re 

IIM88TCII yaoaneTBOpRTen&HOro o6&RCH8HIIII M8X8HH3Ma noaasneHHII pa3pll.ll8 npa 

noMOIUR CM8IU811HII. Sonee TOro, OTC)'TCTB)'IOT llll>K8118pBb18 KpllT8pRR, Il03BOm110-

1UR8· paCC'IRT8Tb 11eo6XO.llRMYIO &enH'IRRY IlOCTOSIJIROro R81Ip11>Keea11 •. .lln11 pemeRRII 

9TRX BOIIpOCOB B .llRCCepT8°llHII 1IpOH3B0.llRTCII accneaosaHRe pa3p11aa IIPR oaeospe

M8IIIIOM 11anR'IRR 114 ene1tTpoaax IIOCTOIIRHOro R BblCOKO'laCTOTHOro 11anpR>K8HRII. 

nolC83blB48TCII, qTO npR R3M8118RIIII CM81U8Hll.11 R3M8HHIOTCII qJ430Bbl8 COOTROIU8RRII 

B pa3pll.ll8 R BHa'lane asyxeneKTPO.llRWII P43Pll.ll 'II.8p8XO.llHT B 0.llH09n8KTPO.llllblll, 4 

38T8M IIPORCXO.llRT IIOneoe IIO.llaBneaae p830H411CROro pa3p11aa. 

B pe3yn&T4T8 pemeHHR rpaq,oaHanRTll'18CKRM M8TO.QOM ypaBR811RII .QBR>K8HRII 

a IIJIOCKOM Done 6wna 01IpeaeneHa 0606rueHHa11 sen11'IRRa Heo6xoa11Moro cMeme111111, 

paa11a11 y = 0,11. /3aec& y • _!_, a E - a6con10Tea11 sen11'111ea ea1Ip11>Ke· 

uo . -2222 2 
·e1111 CM8lll8RIIII, u -1IapaMeTp p43Pllll4, paBRblll 2,26.10 I d /cM .Mrll '/. . 0 

.llna a1Cc1IepaMeeTan&Horo accneaosae11a 1Ioaa_sneea11 PBP 6wna co3aa11a yc

TaeosKa, COCTOll1U411 R3 MOIUROro reeepaTopa R B8K)')'MIIOrO o6&eMa C ene1tTpO,Cl8MR, 

CxeMa )'CT8110BKR IIpRB8.Q8R4 Ha PRC. 4 .npa RR.QRK41lRR pa3p11aa R 113M8p8RRR rpa-

' RR!l P83PllllROII 06naCT11 RCIIOn&30Banc11 TOK, noaan1110mallc11 B llenR enexTpO.llOB R3-

3a noTep& BTOpR'lffblX aneKTpOROB R IIOil8.Q811RII RX 118 CT811KR o6&eMa. 

J:'e3ynl,T8Tbl R3M8p8RRII npRB8ll8Rbl 118 pee. 5. J.13 9KCil8PHM8RT8 cnea)'eT, 

'!TO IIPR Id > 200 MrlI.CM. noaasneeRe Pll3P11fl8 IIpORCXOllRT IIpR y - 0,16. 

YqeT&IBall R8KOT0pb18 ynpomeRRII, BB8.Q8llllb18 an11 o6ner'l8RKII pac'leTOB; T8K08 cos· 
·, 

naae111re 8KCII8pRM8HT8 C pac'leTOM MO>KIIO C'IRT8Tb yaoaneTBOpRTen&RblM ff nony-

'181111811 aenR'IRR8 y MO>K8T 6LITb p8KOM811.QOB8R8 an11 Bbl'IRcneRRII CM8IU811RII 

,IIpR KOIICTpyRpOB8HRR )'CKOpHTenell. npa npoaeaeRRR axcnepR>,f8RTOB 6LI1!0 T4KH<8' 

Hallaeeo, :'TO B03MO>KRO noaasneaae p83paaa npR nOMOIUR· ane1tTpOOTpR1l8T8llbHblX 

ROHOB. OaaaKO 1Ip8KTR'l8CK08 IIpRM8H8BR8 aToro M8TO.Q8 IIOK8 OCT88TCII COMIIRTen&-

111,1114 R3-38 cno>KBOCTR R H8)'CTOll'IRBOCTR nony'leHRII cno11 ROHOB Ha nosepXIIOCTR 

aneKTpO.QOB. H~nR'IR8 B p830llaTe>pax nosepxHOCTR aneKTPO.llOB C KB3 6om,me 1-

MO>KST npRBO.QRTb. ae TOn&KO IC B03HRKHOBE!RRIO PBP. B H8KOTOPWX cny'lallX B03-

1140>KHO. no11sneHae H8P830118RCH&IX BTOpR_'IHO-aMRCCROHHLIX p83pll.QOB. npRMepoM npo

necca Ta1toro Tana_11an11eTc11 paccM0Tpea11a11 s aeccepTa11ae 6wcTpaa oc11enn1111e11 

BTOpR'IIILIX aneKTpOROB Me>Kay KpOMK8MR ayaaTOB UR~nOTpoaa. BLICOK0'18CTOTH811 
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MOIUHOCTb, noTpe6n11eM8II STIIM pa3pH.llOM B H8'18n&Hblll II8pll0ll pa6oTLI yc1top11Te-

n11 I .QOCTllr&eT 50% BC81i MOlllHOCTII, BBO.QIIMOII . B p830H8TOp1 R )'M8fibIU88TCII CO ape• 

MeaeM. ·aKcnep11MeHTLI, nposeaeaawe aa yc1topaTen11x _Y-300 a Y-1'50. no1ta3ana, 

-'!TO B03HRKHOB8HR8 aToro pa3pllllB onpeaen11eTCII O.llHOBp8M8HHblM aanH'lll8M Mar

HRTHOrO non11, aneKTPll'l8CKOro nom,, npOBRCBIOIU8rO M8>KllY KpOMKBMII ayaaTOB R 

BTOPll'IHOII aMHCCR811 C KpOMOK. Ha OCH0B8HIIII npoaeaeaHblX ·a3Mepea11II aenaroTCII 

aeKOT0pW8 peKOM8H.ll81lllll, no3aon1110m11e yM8H&WRTb BJIRIIHll8 pa3p11ll8 II C0Kp8TIITb 

apeMII Tp8HllpOBKII ycKOpHT8JIII. B 'IBCTBOCTR, KOHCTPYKURH .uyaHTOB llRKnOTpOHB 

.u'on>KB8 co.uep>KaTb MltHRM8n&H08 K0Jill'l8CTB0 menell, aonyCK8IOIURX B03HRKHOB8-

Hll8 OCllllnn11u111i, :>68CII8'1HBall IIpH STOM He06XO.!lRM)'IO CKOpOCT& OTK8'1KR nonOCTII 

ayaHTOB. 

6 aa'lallbHblli nepRO.ll pa60Tbl ycKOpHT8nll B pe30HaTope B03MO>KHO B03HRKH0-

B8HR8 nna3M8HHOrO pa3pH.ll8 yaapaoll R,OHR381lHR. B .uaccepTBllHR HOK83b1BB8TCH, 

'!TO HHIIUHBTOPOM nna3Meaaoro pa3p11a_a Mo>KeT cny>KRT& PBP. 06pa3oaaaae nmi3-

IIyTeM ROHll381lHR ra3a, Bbl.!l8nll101Ueroc11 .c rioaepXHOCTll 

1IneaOK B8KYYMHl>IX Macen. 
Mbl IIpR aTOM npo11cxoaRT 

aneKTpO.QOB, a .T&K>K8 o6pa3)'10IU8rOCH npR pa3no>K8HRR 

nocne HeKOTOpOII •Tpea11pOB1tll· ra30Bbl.ll8n8Hll8 B O~&eMe 1Ip8KpBlllB9TCII' 

11· pa3pHll RC'l8388T. noaTOM)' npll aKCIInyaTBllHII yc1top11Tenell .non>KHO npeayc

MaTpRaS:T&CII apeMH, aeo6XO.QHM08 ana Tp8Hllp0BKR. J.13idepea1111, 1Ip0B8,Cl8HHbl8 Ha 

llHKnOTpOH8 Y-300, noxa3anR' '!TO B aBTOKone6aTen&RblX CHCT8MBX IInB3M8HHblll pa3-

pllll MO>K8T npemlTCTB0B8Tb 
B036y>K.Q8HRIO reHepaTopa, pa60T8IOIU8rO BB •HeTp8HH

a11c-
poaaHHWII. o6&eM, ,na>Ke np11 BK1IIO'l8HRR no.naci36y,n11Ten11. 0CHOBHbl8 BWBO,Zlbl 

cepTallROHHOII pa60T1>1 MoryT 61>1T& cq,opMynapoaaHLI cneayromRM o6pa3oM: 

1. Hae6onee c11n&HO Ha 1Ipouecc ao36y>K.Q8HRll ycxop1110mero aanpl!>K8HRII ana-

11eT pe3oaaacaLIII a&1coxo'!aCTOTH&1II pa3p>1a. Aaam13 MexaHR3Ma PBP noxa3&isaeT, 

'!TO B TOK8 pa3pllll8 )''IBCTBylOT BT0pR'IHbl8 aneKTpORbl C eeKOTOpblM aenpepblBRblM 

.cneKTpOM eaqan&HblX CICOpOCT811 ai:meTa. 3TO BIIonee COOTB8TCTB)'8T HM8IOIUIIMCll 

TeopeTB'18CICIIM R 91CCH8pllM8RT8llbRblM .naaablM' 0 BTOpll'IHOII aneKTpOHROII 9MRCCRR. 

2. HaJIH'IH8 rpaRllll pa3pll.!lHOII o6nacTR H C03.Q8B88M08 KORB8KUIIOHHblM TO

ICOM aKTIIBH08 conpOTIIBH8HH8 npHBO.!lllT IC no11anea1110 aen11aellaoro 38TyX8HRll B pe

pa3p11.!lHblM npoMe>K)'TKOM. B o6&eM-
30H8HCHblX uen11x, coaep>i<aIUHX aneKTpO.!lbl C 

HblX pe30H8TOpax B8nH'IIIH8 aToro 38T)'X8Hllll onpeaenll8TCll aMllnHT)'.!lOII B ll)''IHOCTII 

BOIIHbl Hanpa:meHHH1 a, cne.aoaaTenbHO) H eenHT.IHHOA BblCOKOlJ:8CTOTHOA MOWHOCTH, 

BBO.!lHMOII B p830H8TOp. 

3. CpaBHHBBll B03.!lelicTBH8 aen11aellaoro cx:,npoT11BneHRl! PBP ea pe>KHM reae

paTopa, MO>KHO Bbl.!l8nHTb MeaneHHb18 CHCT8Mbl, B ICOTOpbIX apeMII ycTaaoaneHHII 

ycKop11101llero H8np!i>K8HIIII 6on&we Bp8M8HR pa3Bl!Tllll pa3p11aa, II 61>1i:Tpble, T.~. 

Te, .r.ne ycTaaosnea11e Kone5aeali s pe3oaaTope II pa3BHT11e PBP npo11cxoaRT co 

cpaBHBTen&HO 6nH3KHMII CKOpOCTllMH. B 6blCTpbIX CHCT8M8X Bn11SIHH8 COIIpOTRBneHHII 
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pa3p11aa H0 CKa3blBaeTcH, fiOCKOfibKY HaH6onee onacHaSI o6naCTb Manblx YCKOpSIIOlllHX 

Hanpsi>KeHHll, cooTBeTcTBy10masi 3Ha'IHTBfibHOMy anHBHHIO PBP, npeononeaaeTcsi a Ha· 

'lane BKfiIO'leHHSI CHCTeMbl, KOrna TOK pa3pSl!l8 eme He ycneaaeT nocTaTO'IHO pa3-

BHTbCSI, !· 

4. BnHSJHHe pa3pS1Ll8 38BHCHT OT MeTona B036y>K.cteHHSI, TTpH fiHTSHHH pe30_11a

TOpa OT reHepaTopa C He3aBHCHMblM. B036y>KneHHeM B03MO>KHOCTb nony'leHHH 6om,

WHX ycKOPHIOWHX HanpH>KeHHll onpenenHSTCH MOlllHOCTblO reHepaTopa, 

5. B 8BTOKOne6aTenbHblX CHCT0MSX H0fiHHellHoe conpOTHBneHae pa3p11na npH

BO!lHT K-06pa30B8HHIO HSYCTOll'IHBOro npenenbHOro UHKna, 'ITO npenSITCTByeT pa3BH-_ 

TRIO Kone6aHHll C 6onbWOll aMnnHTy.ctoll, OcHOBHblM MeTO!lOM, o6ecne'IHB8IOlllHM 

B036y>K!leHH9 6onbWHX Hanpsi>KeHHll B aBTOKone6aT9fibHOll CHCTeMe, SIBfiSISTCSI aae

.QeHae Ha'lallt>HblX ycnoaall, npeBblWSIOlllHX 
0

3H8'19HH9 aeyCTOll'IHBOro npenenbHOrO 

llHKna. 3TH H8'18fibHbl0 ycnOBHSI MoryT C03Ll8B8TbCSI npH noMqlllH npeaaoa6ynaTensi. 

OneaKa nepexoaaoro nponecca aoa6y>Kneaasi aBTOKone6aTenbaoll cHcTeMbl noaaonii

eT onpenenHTb OfiTHMSfibHYIO B0fiH'IHHy H8'18fibHblX ycnoaall, paBHYIO Y!lB08HHOMY ' 

3H8'10HHIO aeycTOll'IHBOrO npe.Qellt>HOro UHKna, 

6, Ha~6onee 'panaKafibHoll Mepoll, 06ecneq11aa10mell aoa6ym.cteHae peaoH9:Topa, 

SIBH_nOCb- 6bl C03Ll8HH8 ycnoBHll, He LlOIIYCKSIOlllHX B03HHKHOB8HH8 pa3psina. OnHHM 

H3 TaKHX cnoco5oa SIBfiSl8TCSI Bbl5op MHHHMSfibHOro 3Ha'leHHSI napaMeTpa id B 

BSKYYMHblX npOM8>KyTK8X peao11aTopoa, 

7, TTpH _3HS'leHHSIX Id • np0BblW8l0lllHX 80 MrU.CM, oco6eHHO B nyaHTHblX 

YCKOpHTensix, B03HHKHOBeHHe paaosina MO>KeT npOSIBfiSITbCSI B8CbM8 CHfibHO, H aoa-

6ymnemie CKOfibKO-HH6ynb 6onbworo H8IlpSl>KeHHSI OKa>KeTCSI HeB03MO>KHblM, 3TO 

oco6eHH0 OTHOCHTCSI K llHKfiOTpoHaM c nepeMeHHOll 'ISCTOTOll, rae cxeMa reHe~aTo-

1)8 B_blfiOfiHSl0TCSI B. BH!l0 aBTOKone5aT0fibHOll CHcTeMbl, 

B TaKHX cny'lasix nonaane11ae paapsi.cta MO>KeT ocymecTansiTbCSI nyTeM nona'IH 

IIOCTOSIHHOro cMemeHHSI Ha aneKTpO!lbl p030HaTopa. TTpoaeneHHblll 8H8fiH3 fi03B0fiSl0T 

C'IHTaTb, 'ITO ponb CMemeHHSI CBO!lHTCSI K HapyweHHIO qJ830BblX ycnoaall BbineTa 

BTOpH'IHblX aneKTpOHOB, '· 

8. BTopH'IHSSI 3MHCCHSI C aneKTponoa pe30H8TOpa IlpOSIBfiSleTCSI He TOfibKO npa 

B03HHKH0B9HHH PBP, B llHKfiOTpOHaX O!lHOBp9M9HH09 H8fiff'IH9 BblCOKO'laCTOTHO~O 

aneKTPH'ISCKOro nonsi, npoaaca10mero M9>KLlY Kp0MKaMH LlYSHTOB, MarHHTHOro nonSI 

H BTOpH'IHOll 3MHCCHH C KpOMOK npHBO!lHT K B03HHKHOB9HHIO Bb!COKO'laCTOTHOro aTo-

PH'IH03MHCCHOHHOro HepeaoHaHcHoro paapsiaa, nornoma10mero aHa'IHTenbHYIO qacTb 

BbICOKO'laCTOTHOll MOlllHOCTH, TTp0B9!l9HHble HCCfi9Ll0B8HHSI fiOK83blBaIOT, 'ITO aoa-

6y>K!l9HH9 BaKyyMHblX nonocTell p930HaTOpOB 3Ha'IHTefibHO OTfiH'l89TCSI OT aoa6y>K

!leHHSI H90TKa'laHHblX 06-..eMBblX peaoHaTOpOB, Cneuaq:,HKa TSKHX npoueccoa H aeo6-

XO!lHMOCTb cneuaanbHblX Mep LlfiSJ fiHKBH!lSUHH HX aellcTBHSI o5siaa-renbHO LlOfilKBbl 
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yqHTbIBaTbCSI npH paapa60TK8. pa!lHOTSXHH'leCKOII 'ISCTH .YCKOpHT8fiell, 'ITO HGCOMH8H

HO ,l:lOfilKHO o6ner'IHTb aanycK, aana.i:tKY H 3KcnnyaTallHIO aceil ycTaBOBKD. 

MaTepaanbl HaCTOSllllell pa60Tbl ony6nHKOBaBbl 

fiHCb "Ha ceMHHapax n.RP H n.Rn OH.HI-I. 
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R 1 - BHyTpeaaee conpoTuaneaae reaepaTopa. 
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