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A.A. rna30B 

OLU•-iHOY:HblYI PE30HATOP -
YCKOPI-1TEnb nPOTOHOB. 

LIO 3HEPrl-1l-1 0LII-1H M3B 
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fAaTope¢epaT nHccepTaUHH, npencTaaneHH~fi Ha coHcKaHHe 
· .Y,IeHOfi CTeneHH KaHnHnaTa ¢H3HKO-MaTeMaTH'ieCKHX HayK 

Hay'iHbifi pyK~BpnHTenb - noKTOp cpH3HKO
MaTeMaTH'ieCKHX HayK 

B,n, LJMHTpHeBCKHfi 

:· U6i.t,itm1e111mit 1wrn,. 
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Pa3BIIT11e II IlBnhHel!wee yrnyl5neH11e 11ccne1lOBaH11l! no cp113HKe aneMeHTap

RbIX 'IBCTllll T'!CHel!wl!M o5pa30M CBll38HO C pa3BIITll0M YCKOp!!Tenel!.- Op!! 3TOM Bbl .. 

LlBHraroTcg Tpe60B8HHH KSK yaenHq0HHH aHeprHH ycxopeHHbIX qacTHU, Tax H yaenH

qeHHH HHT0HCHBHOCTH nyqxoa. 

B cnyqae CIIRXpocpa30Tp0HHOl"'O M0TO]la YCKOp0HHll Manall cpe]lHllll HHT0HC!IB

HOCTb nyqxoa B 3HaqHTenbHOA Mepe o6ycnoaneaa HCnOnb3OB8HH0M nepeMSHHbIX Mar

HHTHbIX noneA:, t{TO ee noaaongeT pa6OT8Tb Ha 6on&woA 'tJSCTOTe fiOBTOp0HHH HM

rrynbCOB. B CBH3H C STHM 38 nocne.naee Bp0MH 6blno npe.nno>KSHO H0CK01lbKO CHC

TeM YCKOp!!Tenel!, B KOTOpbIX 11cnonh3YIOTCll nOCTOl!HHble MBl"'HIITHble noml II cpa30-

TpOHHbil! M0TO]l YCKOp0Hllll. BnepBb10 T8KOJ! YCKOpHTenh, nony'IIIBWl!l! H83B8HH0 

KOnbU0BO!"'O cpa30TpOHa, 6bln ripe!lnO>K0H B pa5oTax
11 •21 • 

B CBll3H C nepcneKTHBHOCThlO KOnbll0BbIX (p830TpOHOB B n.Hn Qvfj(vf 6blnR 

paccMoTp0Hbl eonpOCbl Teop1111 H MOil0nHpOB8RHll KOnhU0BOl"'O cpa30TpoHa co CnHpanb.:: 

HOJ! CTpyKTypol! MBl"'HHTHO!"'O nonll
131• Pa3pa50TK8 npOTOHHO!"'O YCKOpHT0llll B BHil0 

OilllHO'IHOl"'O pe30H8Topa 5bma ocymecTeneHa C nenbIO Bbll!CH0HHll B03MO>KHOCTH ero 

HCilO1lb3OB8HHH B xaqecTBe HH:>K0KTOpa MO.nenH Taxoro ycxopHTena. 

J3 nepeol! BBOilHOll rnaee IlllCC8pTau11H KpaTKO o50CHOBblB80TCll Bbll'ioj, p030Ha

TOpa-yCKOpl!TenR B K8'10CTB0 llH>K0KTOpa KOnhU0BO!"'O (p830TpOHa co cnHpa~bROll 

CTpyKTypoll M8l"'HHTHO!"'O nonll. no cpaBH0HIIIO C aneKTpOCT8TH'10CKHMII reaepaTopa-' 

MH H K8CK8IlHh!Mll reHepaTopaMH YCKOpHT0nh B BH]l0 Bh!COK0'18CTOTHO!"'O pe30HaTo

pa nyqwe YilOBneTBOplleT Tpe5oeaHHllM, llp9Il'LRBnHeMblM K HH>K9KTOpy. Pe30H8TOp 

MO>K9T l'ib!Th pacnono>Kell BHYTPII KOnhna yCKOpHTena B aenocp9IlCTB9HHOll 5nH30CTII 

OT MecTa HH>K0KUHH, OH y.o.o6ao KOMilOHyeTcH C HOHHbJM HCTO'IHHKOM, H C ero no

MOIUblO nerqe nony'IRTb BbIC0KOHHT9HCHBHb19 l!MllYllbCHbl0 fry'IKH YCK0p0HHblX '18CTIIU., 

Bo BTopol! rnaee npHB0Il0H Ol53op nHTepaTypbl no 'ycKOpHT0llRM-p030H8TOpaM, 

)laao Kp8TK00 OllHC8Hll0 ycTBHOBOK,HaH5onee xapaKTepHbIX C TO'IKH 3peHHR KOHCT

PYKTHBHOI'O ocywecTBJ10HHH H rrpHM0HH0MbIX CHCT0M BbICOKOtt8CTOTH oro IlHTSHHH, 

BonpOChI, CBH38HHbl0 C Bbll'iOpOM, paC'10TOM H KOHCTpyKUHell pe3o'aaTopa-ycKO

pHTene p8CCM8TpHB8IOTCR B Tp0Tb0J! rnaee IlllCC0pT8UHll, P,030H8TOp, Ilp0IlH83H8'10H• 

Hhlli Ilnll pa50Tbl B K8'10CTB0 YCKOpHTena, Il0n>K0H HBHnY'IWHM c5pa30M YilOBneT,BO

pRTh ycnOBHRM YCKOpeHHR '18CTHU, HM0Th Bb!COKYIO IlOl'ipoTHOCTb H np11eMneMbl8 pa3,

M0pbI, y,oo6ao KOMfiOHOBSTbCSI C CHCT8MOA BbICOKO"ISCTOTHOrO nllTSHHH H HOHHbIM 

HCTO'IHHKOM. 
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MaKCHManbHbJii Ha5op aHeprRH, rronyqaeMbJil CJ:8CTHU8MH B YCKopsnomeM BbICO

K01.J:8CTOTHOM rrone, 5yn.eT TeM 5onbI.U9, t.JeM MeHbWe yron HX nponeTa B YCKOpsuo-

meM aaaope, T.e. 1.J:0M M9HbllJ0 cpaKTOp /. d , r,ue - pa5oqag 1.J:aCTOTa pe-

30H8TOpa-ycKopHTeng, 2d -wnpHHa ycKop~uowero aaaopa. CpenH paanH1.J:HhIX pe--

30H8T0pOB HBHMeHbllJee 3H81.J:8HH8 tj:,18KTOpa /. d IlpH BbICOKOit .uo5pOTHOCTH HMeIOT 

TOpOH.aanbHhie pe30H8TOpbJ, y KOTOpbIX 2d - paccTOSIHHe M8)KJlY BbICTyITBMH. TopOH

JlBnhHbJil peaoHaTop xopowo y .aoencTBOpgeT H .apyrHM Tpe5oeaHHSIM, rrpen'bRBnge

MbIM K pe30HaTopy-ycKop11Ten10. B CB8:3H C 3THM B K81.J:6CTBe p830H8TOpa-ycKope:

TenSI 6bm e·1:,16paH TOpORIIBnbHbifi peaoHaTOp co cne.nyIOIUHMH pa3MepaMH: .aHaMeTp 

1000 MM, LlIT!!Ha 1000 MM, ,'lHaMeTp Bh!CTynoB 300 MM, Ll11HHa YCKOpsnomero aaao

pa /2 d I 40 MM. Ehln npOB9Ll9H Ll9TanhHblii 3119KTPOLlHHaMH'l9CKHii p.lC'leT pe,ao

HBTOpa,· H3 KOTOporo nonyqeao 3HS'll0HHe OCHOBHOA \18CTOTbI H pacnpe.ae.rreHH9 Hari-

/4/ 
pH»<eHHOCTH MarHHTHoro nonst B o5'beMe pe30HaTopa • 3TO, B CBOIO oqepe.ab, noa: 

aomu10 p8CC1.J:HT8Tb 3H8ll0HHe no5pOTHOCTH Q peaoHaTopa, KOTopa9 OKaaanacb 

paBHOii 29000. 

K OHCTpyKTHBHO peaoHaTOp npellCTaBnlleT co6oli CTallbHOii BaKyyMHOil110THb!ll 

KO>Kyx, IlOKpbITbifi H3HYTPH M8JJ.H0A nnaKHpOBKott •• 0.nHH H3 BbICTYilOB peaoHaTopa 

cnenaH IlOilBHA<.HbIM. 0TK81.J:K8 pe30HaTopa ocywecTBnSieTCSI C nOMOlllblO BBKYYMHO

ro arperaTa BA-5-4 qepea oTaepcTIHI, rrpocaepneHHbie B MenHofi, nnaKHpOBKe. Twa

TenbHoe H3MepeHHe xapaKTepHCTHK pesoaaTopa noKaaano xopowee coena.aeHe:e c 

pacqeTH bIMH naHHbIMH, 38 HCKflI01.J:9HH0M 3HaqeHHSI no5pOTHOCTH, KOTOpaH peanbHO 

oKaaanacb a nea paaa MeHbwea. 3To cagaano, rnaaHblM o6p~30M, c aecoeeprueH

cTBOM KOHTBKTHbIX TOKO~blX nepexonoa Me>Kny UHlIHHJJ.pl-PlecxoA 1.J:8CTblO H .OHHIUa

MH pe30H8TOpa • 

C11cTeMa aoa6y)KneHH51 peaoHaTopa paccMaTpHaaeTcSI a qeTaepTofi rnaee JJ.Hc

cepTauHH • .Ll.nst C03Ll8HHS1 B pe30H8TOpe ycKOpSII0lll.0I"'O_ BbI~OKOt.J8CTOTHOro Hanpg)Ke- _ 

HHR C ypOBHeM nopgnKa MHnnHOHa BOnhT HCnonhayeTcSI 8BTOreaepaTop, 0.0HHCTBeH

HbIM KOHTypoM KOToporo Ha patSot.Jeti qacToTe 51enseTcS1 peaoaaTop. 3TO o6ycnoaHno. 

KOMnaKTHOCTb H rrpocTOTY CX8Mbl no cpaBH0HHIO C MHOrOK8CK8.z:;lHbIM reHepaTopoM, 

OTCYTCTBH0 cornacyIOurn:x ycTpOiiCTB, KOTOpbie, KBK rrpaBHno, ll0Tpe5nHIOT JJ,OBOnbHO 

3881.J:RTeJ'lbHYIO MOlllHOCTh, npocTOTY H3rOTOBn0HIHl H 9KCrrnyaT8UHH. 

0nHC8HHe B~ICOK01.J:8CTOTHOA CHCT0Mbl YCKOpRT0nSI-pe3oHaTopa npHBe.aeHo B pa-

6oTe15 I. LJ,mt nonyqeHHR 1-:::ao6XOJlRMOii BblCOKoqacTOTHOti MOlUHOCTH npH Jl11HT'enb

HOCTH HMnynbca 0K0110 150 MKCeK B reaepaTope HCnonbayeTCH HMnynhCHhlil TpHO.O 

rvf-4A. BKnroqeHHbifi no cxeMe C 3830MneHHOit ceTKOii. AHOilHbl:A KOHTYP reHepaTo-

. pa, B KOTOpbIH BXOllBT eMKOCTb naMn, HHilYKTHBHOCTb, otSycnoaneaHaSI aneMeHT8MH, 

pacnono)KeHHbIMH BHyTpH wxacpa reHepaTopa, yqacToK q"m.nepa Me)Kny wKatj:>oM H 

peaoHaTOpOM H co6cTB8HHO p830H8TOp, npe.oCTaBnBeT co6o8 cnO)KHYIO Kone5aTenb

HYIO CHCTeMy. B pa5oTe Il0K838HO, qTQ 3T8 CHCTeMa peaOHHpyeT Ha qacTOTe na-
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pannenbHOro peaoaaaca, 6nH3KOfi K qacToTe peaosaTopa B TOM cnyqae, Kor.aa 3K-

BHeaneHTHBH nnHHa tj:>Hnepa CBH3H • " p8BHH0TCSI II0110BHHe .ll.11HHbl BOnHbl pe-

aoHaTopa f = ,\P 12 • ,D.nn Toro, qTo5bI yMeHbWHTh llnHHY q)Hllepa H cnenaTh 

ycTBHOBKY 5onee KOMil8KTHOH, 6bma npHMeHeHa KOHilYKTHBHag CBSl3h C peaoHaTOpOM 

3To noaaone:no coKpaTHTh nnHHY cpu.a.epa Me)K,a_y reHepaTopoM n: pe30HaTopoM no 

30 CM. 

,UnH o6ecneqeHHH ycTofiqHeoro aoa5y)KJleHHH reHepaTopa Ha oa6oqefi qacToTe 

Ot.JeHb 6onhWYIO pOJib HrpaeT npaeHnbHhlfi Bbl60p CHCT8Mbl o6paTHOi1 CBB3U H non-

6op ee rrapaMeTpOB. Ll,nH Toro, qT05bI e:a6e)K8Tb norronHHT8JibHDro BbICOKOqacToT

H.01"'0 eeona B BBKYYMHhiii o6beM' pe30H8TOpa If. rpOM03.IJ,KOfi CHCT€M bl (pnnepoa, 

TpyJJ.HO non.a.a10mHXCH nepecTpOil:Ke, B aaToreHepaTope pesoHaTopa-ycKOpHTeng npH-

M0H8H8 BHyTpeHHH o5paTH8R CBSl3b C IlOMOlllblO eMKOCTH Cak , KOTopaB cnenaHa 

nerKO CM8HSl0MOli .IJ.11S1 nOJl6opa onTHMBnbHOro 3HaqeHHSI npH HBCTpOil:Ke H perynH

poBK9 reHepaTopa. ToHKall perynllpOBKa o6paTHOii CBS!3H ocymecTB1Jl18TCll C 

IlOMO!UblO K8TOLlHOf'0 lllll9llcpa. Heo6XOLll!Mhlli pe>KHM pa60Tb! reHepaTopa / f = Ip' 

Ro• R .,. onT. I o6ecneqHaaeTC8" llyTeM Bbr5opa BOJIHOBOI"'O conpOTHB1l8HHSI 

qJHnepa CBH3H H M9CT8 nonKn10qem-1H U0HTpanbHOii )KHJibl (pe:JJ.epa K BbICTyny peao

HaTopa. 

npe: pa5oTe reHepaTOpOB C 3BBKYHP0B8HHbIMH 05b0MHbIMH KOHyTp8MH BCTpe

qaroTCSI cneuHqJHqecxu.e Tpy.a.HOCTH, CBR38HHhl0 C B03HHKH0B8HH0M pa3pH.OHbIX HBne

Hllii s o6'beMax /cM., Hanp11Mep/
61 /. · 

B pacCMaTpHeaeMoM cnyqae HaH6onhwy10 onacHocTb npencTaanseT peaoaaac-

A • . 171 
Hbln BhlCOKOqacTOTHbll:I pa3pS1.0. Me>Kny BblCTynaMH p030HaTopa I KOTOpbIA. pe3KO 

nopTHT xapaKTepliCTHKH peaoaaTopa H npenSJTCTByeT IlOBbIWeHHIO HanpR>KeHH H no 

pa60'll!X ypOBHeii. Pa3pSILl npeouonesaeTCS! T01JbKO IlpH l!MilYilbCHOlt pa6oTe reHepa

Topa. npH 3TOM BnHHHHe paapst.a.a CK83bIB89TCH Ha sanep)KKe B03HHKH0B0HHH BbICO

KHX ypoBHefi reHepauHH no OTHOllle~HIO K aaqanY MonynHpy10mero HMnynbca H a 

"rrponycKaX" reHepauHH, Kor.na BbICOKHe ypOBHH BbICOKoqacTOTHoro II011Sl B pe3oHa

Tope eoo6me He eoaH11Ka10T. ,D.ns npe.aoTapameHHSI apenaoro snHHHHH peaoHaHcao

ro. BbICOKoqacTOTHOro paapHJJ.8 5bm H3rOTOBJI8H t.J8Tb1peXK8CKanHb1fi reHepaTop 

"npeJJ.BOa6y>KneHHR" MowHOCTblO 500 BT, KOTOpbtfi, BKnI01.J:8SICb H0CKOnbKO paHee 

OCHOBHoro reaepaTopa, coa:.QaeT a pesoHaTope KonetSaHHSI pa6oqei1 qacTOTbI c ypoe

HeM HanpSI)Ke!HHSI, npeBblill8IOlllHM ypoaeHb pe30H8HCHoro BbJCOKOqacTOTHOro paapg

.a.a M8)K.OY BbICTynaMH. 

l-1MnynhCH00 IlHTBHHe BbJCOKoqacTOTHOrO reaepaTopa ocymeCTBnSl8TCSI C rro

MOIUblO Mo.nynHTopa, co6paHHOro no cxeMe C HCKyCCTB0HHOfi JIIIHHefi, HMnynbCHbIM 

TpaaccpopMaTopo~ H paapHJJ.HHKOM Ha MSirKR~ naMnax. B _Ka1.J:eCTBe pa3pH.OHHK8 u:c

nonb3YIOTCSI uaa THpaTpoHa TP - 40/15, BK11IO'l9HHhle napannenbHO. npH Hanp,ime

HHll Ha aHOLle naMilhI 1"'11-4A B 22 Ks ycKOpll!OlU99 HanpmK9Hll9 LlOCTllraeT MHllllll

nHOHa BOJibT. 
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B fiRTOA rnase nHccepT8UHH p8CCM8TpHB8IOTCH BonpOCbl ¢opMHp0B8HHH HOH

Hora nyqxa H- H3MepeHHH era xapaKTepHCTHK. 

Llnll 11cnonb30aaHHll a pe3oHaTope-ycKOpHTene Obin pa3pa6oTaH HOHHblli HCTO'I

HHK C P83pR.llOM THIIa neHHHHra H xonO.llHhIM rronOCTHhIM anIOMHHH0BblM K8T0.llOM. 

Pa3pllaHall o6naCTb IICTO'IHHKa aHanorH'IHa on11caHHOli a pa6oTe 181• Eb!nH Teope

THtJeCKH H 3KCnepHM0HTBnbHO HCCne.nosaHbl .llBe CHCT8Mbl SKCTp8KUHH H cpoxycHpoB

KH nyqxa Haaoa: C 0.llHHoqaoH nHH3aA H C CHCT8MOfl: Tpex P83HOilOT0HlIH8nbHbIX sne~

TpO.UOB C C8TK8MH. 

. Bo BT~pOM cnyqae, npH .llHaMeTpe OTBepcTHR B 8HTHK8TO.Qe, paBHOM 4 MM, H 

IlOT8HUHane SKCTPBKUHH 20 Ks, TOK HO HOB Ha BbIXO.O,e R3 HCTOtJHHK8 LlOCTHraeT 

42. Ma a Ceqe111111 a11aMeTpOM 10 MM. 11CTO'IHHK pacnonaraeTCll aHyTpll ablcTyna 

pe3oHaTOpa-yCKOpHTenl! a HenocpeacTaeHH'c'li DnHaOCTH OT illlHUla abICTyna. !1M

nynhCH08 IlHT8HH8 HCTOtJHHK8 ocymecTBnHeTcH OT cneuHanbHO paapa60T8HHOA CTOA

KH. LlnHTenbHOCTb HMnynbca .llYrH 50 MKC8K, .nnHT8nbHOCTb HMilYJ'I,bCa OTOCOca 

20 MKCeK. 

rHRM 

OcHOBHbIMH .xap8KT8pHCTHY.llMH nyqxa SIB1IHIOTCR TOK, pacnpe,lleneaae no SHep ~ 

H cj,opMa a nnOCKOCTH awxoaHoro cj,naHua. O pacnpeaeneHHH 'laCTH!l no 9Hep-

rHHM MO>KHO CY.llHTh IIO IIpHB8.ll0HHblM B pa6oTe .ll8HHbIM, IIOK83bIP,810lltHM 38BHCH

MOCTb SHeprHH rrpOTOHOB Ha BblXO.lle H3 p830HBTOpa OT'q:l83hl. BblCOKOtJaCTOTHoro 

nonH B MOMSHT HX IlOCTynneHHSI B YCKOpHIOIUHA 3830p, KOTOpble nonyqeffbl nyTeM 

tJHcneHHOro perueHHH ypaBH8HH' .llBH>K8HHH npoTOHB B YCKOpHIOLUeM BblCOKOll8CToT

HOM none. AMnnHTy.na jCKOpsuomer:-o BhlCOKO ll8CTOTHOI"O nonH B CBOIO 011:epe.a;b· H3-

M8pHnacb C IIOMOIUhlO xanH6poBaHHOA IleTnH, pacnono>KeHHOA a6nH3H CT0HKH peao -

HaTOpa. lJ.ng aTOii uene HCill?Jlh30Banac& neT~R nnorua.a;bIO 2 cM2 , pacnono>Keeeag 

B ll0HTpe UHnHHilpH'10CKOli 'laCTH peaoHaTopa. 8 9TOM cny'Iae, KaK cneayeT 119 9ne~-

TP0ilHHaMH'leCKOrO. pac'!eTa, U [Xb] = 3, 11 U [ b] • 
. P ~ n 

To'IHb!l! 9Kcnep11MeHTallbHbil! aHa/1!13 pacnpeaeneHHll YCKOpeHHbJX npoTOHOa no 

~rneprHRM ocymecTBl1S1ncS1 C IlOMOIUblO CHCTeMbJ, OCH0B8HHOfl: Ha HCnOnb30BaHHH nnoc

KOro !'0Hae11caTopa. HeooxoanMoe anll pac'IeTa a11an113npy10mero ycTpollcTBa pac

npe.neneaue nonH OTKnotts:110mero nnocxoro KOH.lleecaTopa 6hlno nonyqeao c noMOIUbIO 

npeo6paaoaaHHll Kp11cTocj,cpenS1-Waapna. Llnll Toro, 'ITOObI MOlKHo oblno onpeae-

nHTb Beeb cneKTp .npH 0.llHOM 3H8tJ8HHH Hanpst>KeHHR Ha nnacTHHax KOH,lleHcaT.opa 

, 8HBJ'IH3Hpyrorue'r•o ycTpoHcTBa, nyqoK 0TK110HSlnCH Ha CHCTeMy H3 12 H3011Hp0B8HHblX 

TOKOH3M8pHTB11bHhIX naMeneA. naM011H 6blnH c.a;enaRhl paaaoa T011IUHHbI C TeM, tJT0-

6~ H~ xa>KLly10 H3 HHX nona.a;anH qacTHUhI c paBHbIM HHTepsanoM paa6poca no auep-r 

rHsrM I ~m~x - W min I naM. = const. ToK Ha naMenH H3MepHncg snexTpoMeTpH'l!ec· 

KHM ycHnHTeneM, IlE}p0KJ'IIOtJ8HHe KOTOporo C naMene Ha naMenb ocyruecTB11H1IOCb C 

llOMOlUblO llJ8I"OBOro HCKBTenR. BonbIUHe Il0CTOHHHbl8 BpeMeHH TOKOH3MepHT81IhHbIX 

uenefi naMeneA noaaonunu HM8Tb ycToA:qusy10 KapTHHY pacnpe.lleneHHH, HecMoTpH 
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HB HMIIYllhCHYIO pa6oTy YCKOpHTensr. Pacnpe.a;eneaue 38IlHCbIB8110Cb 8BTOilOT0HUHO

MeTpOM 3nn-09. 

KannopoaKa a11alll!3Hpy10mero ycTpolicTaa ocymecTanl!nacb npH nocTOl!HHOM 

noTeHUHane OTCOCa HOHHOro HCTOllHHK8 6ea YCKOpsuomero BbICOKOtJ8CTOTHOro HanpH

)K8HliR. 3xcnepHMeHT81lbHhl0 napaMeTpbI ycTpOACTB8 COBII811H C TeopeTHtJ8CKHMH C 

TO'IHOCTbIO, npeawwa10mel! 5%. 

Ha p11cyHK8 l npHBeaeHbl H0CKOllbKO rpacjJHKoa: nOKa3bJBaIOlllHX pacnpeaeneHHe 

np0To11oa no 9HeprHl!M np11 pa3nH'IHhIX /710 Ka, 980 Ka, 1200 Ka/ 3Ha'!eHHl!X yc

KOpRtoIUero Hanpg)KSHHH. CyMM8pHhlA TOK Ha BbIXO.ll0 H3 pe30H8Topa COCT8B11Sl8T 

10 Ma. L111aMeTp ny'IKa < 30 MM. 

rnaBHbIM H0.ll0CTBTKOM nHHeAaoro YCKOpHTenH B BH.ne 0.llHHOtJHOro BbICOKOtJac-

. TOTHOrO pe30H8TOp8 HBnHeTCSI H8MOH03H0preTH'l!HOCTb ycKopeHHbIX llBCTIKI. 3TOT ae

aocTaTOK MOlKeT Ob!Tb yMeHbW0H C nOMOlllblO rpynn11py10mero ycTpollcTaa, 06ecne

tJHBBIOIUero aepaBHOMepaoe IIOCTynneaue '18CTHU B YCKOpSIIOIUHA aaaop. Ha OCHOBa

HHH aeanuaa .llBH>K8HHH rrpOTOHOB B yCKOpHlOUl8M aaaope rpynnHposaTeng ~ npocT

paHCTBe. apel!cpa a paooTe npoaHan11311poaa11bI pa3nH'IHbie aap11aHThl rpynn11py10m11x 

ycTpoAcTB H IlOK838HO, 'ITO B cnyqae rpyrrrrHpoaaTena C aMnnHTy.uoa BbICOKOtJBCTOT

HOrO rpynrrupyroruero H8IlpH>K0HHSI 5 Ka Ha qacTOT0, paBHO~ qacTOT8 p030H8TOpa

ycKop11Tenl!, a pa36poc no 911epr11l!M lJ. WI IV u 0,5% MoryT DhlTb crpynn11poaaHbl 

20 - 30% 'laCTHll, IlOCTyna10m11x 119 HOHHOro HCTO'll'HKa. L1n11Ha npocTpaHcTaa 

apel!cpa npH 9TOM COCTaanlleT OKOllO 40 MM II rpynnHpoaaTenb H000XOaHMO pa3Me

lllaTh BHYTPH BblCTyna peaoaaTopa. PacqeTbl H Il011HOM8CllJTa6aoe M8K0THp088HH0 ·no; 

Ka3anu:, llTO rpynnHp0B8T01lb B 3TOM cnytiae MO>K0T 6hlTb BhIIIOl1H0H B BH.ae nonuuH-

nHH.llpHtJ8CKOI"O pe30H8TOpa C 

TenH npuae.uea a pa6oTe. 

n = 2. BapHaHT KOHCTpyKllllll TaKoro rpynn11poaa-

TaKHM OOpa30M, B pe9ynbTaTe npoaenaHHOl! paOOTbI a n.Rn 011.R!,1 pa3pa6o

T8H H HarOTOBneH J'IHHeAHhIA ycxopHTSnb npOTOHOB Ha 8H8pI"HlO OKono 1 MsB C TO

KOM a HMnynbce 10 MA. YcTaHOaKa aKnIO'laeT a ceol! 6onbwoll KOMnneKc npnoopoa 

H annapaTypbl, oaapa6oTaHHOli II H3rOToaneHHOll a naoopaTOpHH. CpeaH HHX: 

l. 061,eMHbil! T0°po11aanbHb1ll p,,aoHaTop c pa3MepaMH 0 tOOOxlOOO MM. 

2. BwcOKO'IaCTOTHbill aBToreHepaTop MOUlHOCTbIO 1 MaT. 

3. A11oa11b1ll MOaynl!Top, noaaonllIOlllHll KOMMyT11poaaTb TOKH cawwe 1000 A npH 

Hanpl!>K0HHR 10 Ka H OOllbWHX anHTenbHOCTl!X HMnynbca. 
4. BwcoKocTa611nbHblli 500-aaTTHblli reHepaTop npeaaoaoyJKaeHHll. 

5. HOHHhIH HCTOqHHK C K0MIIJ'I8KCOM ennapaTyphl IlHT8HHH. 

6. CwcTeMa aaanH3a nytJKa no aHeprHHM. 

7. CHcTeMa CHHxpoaHaaaHH H KOHTpOnH HMnyllbceoro pe)KHMa pa6oThI ycKopHTenH. 

06m11l! aHa ycTaHOBKH nOKa3aH Ha cj,oTorpacj,1111 PHC. 2. 

0CHOBHhl8 peaynbT8TbI HCcne.llOB8HHfl:, OIIHCSHHbIX B .aHccepT8UHH, ony6nuxoaa

Hhl B paoOTSX/3 -S,S/• 
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