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06cyx;teHH npe;tflOCIUIKH AJIH JlOCTaHOBltK pa.OOT DO HCCJie;to

BWUUlJI JtBYXK8.CltaJ{HOl"O ycKopeHKSi • llpHBe;teHU pactteTH peUJWB 

npeABaPHTaa•uoro ycxopeaua C~torpouuoro u croxacruqecKoro) 

c yqetou napa.MBTpoB .n;ettcra~nu~e:~o cHHxpOIU1KJIOtpoua. OnHca.HH 

p8JtHO'f9XHHti8CKHe ycTpoiCt Ba, npJUieH8HHHC JlJISl IU!TaHltSl KaCKBJta 

npeJtDapHTeJlbllOl"O yCKOpelUUl, :JitC:lcp.Va.teHTa.JlhHHe liCCJt8)(0BaHHSI, 

npOBe){8HllH8 H8. .Ya.Kete B'l CHCT8Kll H Ha ).tCiiCTByDiltBK CJWxpOIUUt

JIOtpoae, H p83yJf&TaTH 3TlfX HCCJI,~)(OOO.lUdt. C).(eJ18.1JH COMBeTCTByl)o 

lltHe BHBO).tH. 
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_n B e 4 e n H e 

H3BeCTH0 1 liTO B COBpeMeHHHX CHHxpmUUUIOTpOH8.X H8. 3HeprHH B 

COTHH 13B BeJIHqHHa TOKa BJIYTpeHHero TIY1lKa npOTOHOB He npeBumaeT 

I MKa. 

B paOote KeJIJiepa, <I?~i,ll;eKapo H Eap6 r,e /I/ npon3Be.n;en pactteT 

HIITeHCHBHOCTH nyqKa npoTOHOB ,n;Jui CHHxp ottrutAOTpoua UEPH"a c ytteTo:u 

npoctpancTBennoro 3apsua. :.troT pacqet noKasaJI, qto npn a1.ITIJIHTy){ax 

ycKopaomero nanpaxenHa, KOTopue HcnoJIL3YDTca B nactoamee BpeMa B 

KpynHHX CHHxpOUHK110TpOHaX, TeopeTH'IeCK~di npe;ieJI TOKa nyttKa He MO

XeT 0UTL cy~eCTB6HHO 60JILme I MKa. 

lnoroqHcJieHHHe 3KcnepHYeHTH noxasa.Jni, liTO na pa,nHycax JLO 

!3 - !5 Cl.l TepSieTC.fl OCHOBH8.R 'laCTb qaCTHlh 38.Xna'leHHhlX H3 HOlUIOrO 

HCTOtlHHKa. 

JTOT ~T HaTaJIKHBaeT H8. WCJib 0 TOM, 'l{TO eCJIH 6H Te:t.l HJU1 

HHHM COOC060)l y,n;MOCL UOJI)'llUTL BHe OdJ:aCTH 00JILiliHX DOTepL ){OCTa

TO'IHOe 'IHCJIO HOHOB, ttaCTL i.OTOpHX 38.Xl18.THB8.JI8CL 6H B ycKOpeHHe .D;O 

KOHe'IHHX paJtlttYCOB, TO HHTeHCltBIIOCTL Il~'ttKa H8. OTHX pa,n;HycaX duJia 

du npOI10pJ.'tHOHrutLH8. tiHCJiy HOHOB, H8.KOTIJleHHUX B ll6liTp8.JILHOi1 OdJiaCTH 

(,n;O pa.,n;HyCOB 25 - 30 CM). 

C 3TOi1 TO'IKH 3peHH.fl ,J.tJISI yBeJIHtteHlfR TOKa yCKOpeHHIIX tt8.CTHit 

naH6oJiee npHeM.JteMIU.! SIBJtaeTca ,anyxxacKa..n:nu.n ueTo;t ycKopenHa. IUea 

~yXKaCKa;tHOrO YCKOpeHHS 38.KAOqaeTCSl a TOM, liTO BH8.ttaAe npOHCXO){HT 

npe,anapHT6JlbH06 yCKOpeHHe ti8.CTHU ){0 p~~HyCOB 25 - 30 CM, a 3aTeK 

OCHOBHOe ycKOpeHHe ,ItO KOH6'1HOrO ~Hy~a. llpe){BapHTeJILHOe ycKopeHHe 

He06XO,JUU40 npOH3BO){HTb B O,IUIOM H3 peXHKOB, 06ecnet~HB8.J)IlUlX Ha pa.l(Hy

caX 25 - )() CM TOKH HOHOB B COTHH H T~CR'IH pa3 npeBOCXO){am;H.e CHH

xpOJtHKJIOTpOlllllJil TOK Ha 3THX pa,ItHycaX. TOJlbKO npH TaKOII yc.nOBHH 
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KOZHO no~yqHT~ 3HaqHTe~~HYI BYHrpHB B HHTeHCHBHOCTH nyqxa 

ua KOHetrnux pa.ztHycax. 

HajtdoJiee npocTYM peUMOM npe~n lpnTeJILHoro ycKopeHI1H HBJineT

cn UMKJIOTpomiu~i pemiM. Teop¥UI u npar~nma unKJIOTpouuoro ycKope

Hlll.H ).{OCTaToqno xopomo pa3pac5oTaHa u nooTOMy B npum~Hne ne npeJt

CTaBJI.HeTCH IIeDUTIOJIH:HMUM ITOJiytlei-me B namHX ycJIOBH.HX Ha pa,l\HyCaX 

25-30 CM TOKU D I - 1,5 Ma. · 

TipOHBJ4Blill1itCJ1 HC,l\UBIIO 11HTepec K CTOXaCTUtlCCKOMJ' (BepOHTHOCT

HOMY) YCICOpCHxU) t TeopeTH:llCCI~He UC CJie,.1J;OBaHl1.fl OTOrO MeTO,II;a /
2/ H 

BKCIIepnMenTaJI:bHa.H era nponepKa 1'.31, npone.n;eHHhle B UEPH"e, noa

BOJIJUOT CtUITaT:& CTOXaCTHtreCKHll peX11M npKrO,JJ;HHM )tJI.fl BaKOnJieHHSi 

3HUt[UTCJI:bHOrO npOCTpUHCTBCHHOrO 3Up.H,Ita B ueHTpaJI:bHOn OdJiaCTH 

(,no pa~HYCOB 25-30 CM) C TIOCJie,.1J;JDE{J.W: nepeXO,IJ;OM I~ CRHxpOUHKJIOTpOH 

HO!ly pCEHMy. 

Bamw OTMeTnT:&, tlTO ocymecTnJieHHe ,n;nyxxacKa.nnoro weTo.na 

yCKOpeHHH He CBH3aHO C KOpeiiHUMH KOHCTpyKTliBHlU.W H3JlCHCHJUUIH B 

,JteiCTBYJ)Il{eM CHliXpOUHKJIOTpOHe ¥. He ,llOJIRHO l10BJUUITL Ha ero padOTy 

B 06Yt[HOM peZHMe. 

YcKopav~ee oJieKTplllqecKoe none xoxno noJiyqHTL npH nouo~H 

).{OTIOJIIaiTeJI:bliOro OJieRTPOAa, HU KOTOJ:Uti no,n;aeTCH COOTBCTCTByDI!{ee 

uanpsuceuue • .UonoJIHHieJI:&Huii oJieKTpOJJ .I\OJilteH C5UTh pacnoJioxeu n 

l(eHTpe YCKOpi4TeJILHOM I~O.Mepu npOTlllD JJ-!faiiTa. 

Kpoue yKa3aHHUX nume .nnyx peJivMOB npe){BapHTeJILHoro ycKope

u:un, ,lJ;OllOJIH11TeJILHllLi BJieKTpO,n; ,n;aeT 1·03KOJ!CHOCTb HCCJl8,lJ;OBaT:& ente 

O~HH CllOCOd llOBLWieHHH HIITeHCHBHOCTl' • Tip~ llOMOll{H OTOrO :3JieKTpO.Ita, 

HaC!pOeHHOrO B pe30Ua.HC ua qaCTOTU 3aXBaTa, JlOXHO B HeCKO~LKO 

pa3 yneJIHtrHTb a:r.mJIHTY.IlY ycxopsmmerc' uanpRXeHHH ua arux qacrorax 

H TSlf CaLIW4 yBeJlH'IHTL acppeKTHBHOC'fJ, OTCOCa HOHOD H3 14C'fOqHJIKa 
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B rJiane I np:~me.n;eHu pacqeTH pelCHKOB npe).(nap:wreJioHoro 

YCKOpeHHSl (ItHKJIOTpOHUOrO H CTOxaCTHt(6CKOrO) C yqeTOK napaKeT

pOB ).(eiCTByDntero CHHxpOitHKJIO'lpOHa. B UOCJl6).(yJ)IJ1HX rJtaBaX (ll - Y) 

OnHCaHbl pa).(HOT6XHHlt6CKHe ycTpOilCTBa., npHK6H6HHH6 ).(JISl nHT8.HHSl 

KaCKa)l;a npe.n;BapMTCJI:&HOrO yCKOpeHHH, 3KCnepHKeHTfi1I:bHlle HCCJie).(OB8.~ 

Hl1ll ;tByXKaCKa.,lUIOrO yCKOpeHHst, pesyJIJ,TaTH 3THX HCCJIC,ItOBaHHH, a 

TaKZe C).(CJiaHY COOTBCTCTBYD~He· BHBO~I. 



fJIABA I. 

PACtlET PEIDOB TIPEJIBAPHTEJihHOro YCKOPEHH.H. 

UHKBorpouuwa peXHM npe,~;aapHTe~L~oro ycxopeuHa uo~uo ocy~ecr

BHTL, IlO,naBUR Ha AOllOBHHTeBLHHH yCKOpRD~~ 3R8KTpO~ BHCOKOllaCTOT

HOe HanpRXeHHe C aMDAHTYAOH B HOCKOBbKO ~eCRTKOB KB. 
. . 

BBH~y Taro, liTO npH UHKBOTpOHHO~ JCKOpeHHH HOHH COBepmaDT 

BCero BHmh O~HO ~30BOe KOJle6aHHe, HYXHO HaKnyqmHM o6pa30M BH0p8.TD 

li8.CTOTy YCKOpRD~ero HaiTpRXeHHR, npHHRMaR BO BHHMaHHe aunRKTYAY 

~nora H8.Hp.HlleHMH, KOHeliHU-'1 pa.n;HyC npe,I4BapHTeRbHOrO ycKOpeHHSI, 

CI18.){ HanpaXeHHOCTH MarHHTHOrO flOJI.H flO pa,nKycy K 3H8.48HKSl T8.K 

H8.3btBaeJ.IOH "cpa3bt nonopora", r.e. (pa3u, npK KOTopoU B nponecce 

yCKOpeHHH 48.CTOT8. 06panteHiUl llpOTOHa tfaHOBHTCR paBHOLi 48.CTOTe 

ycKOpSIDIItero HanpRZ8HKH. QqeHL YA06HO npOH3BeCTH TaKOH pact~eT 

rpa~08.H8.RHTH4eCKll,TIOCTpOHB KpHBJD cn~a MarHKTHOrO nona TIO pa~Hy

cy (pHc.I) H HaHeCSI Ha GTOT rpacpHK ceJleHCTBO KpHBHX pe30H8.HCHOrO 

MarHHTHoro nona .nnH pa3HHX qacroT ycKopaD~ero uanpa~eHHR. Pacqer 

KpHBbtX pe30H8.HCHOrO MarHMTHOrO DOAa AOCT8.TO'lHO npoaeCTH B nepBOM 

npu6nuxeHHH no ~opwyne/5/ 

(I) 

r)J;e H 0 L~fe.rJ - nanpSixennocrL wai'HHTHoro nona B nenrpe ycxopx-

rena; f rz.~J qacrora ycxopmu!(ero nanpSIEeHHSI, 

R [eM] - pa,I;Hyc, 

C ['"YC#rt]- CKOpOCTL CBeta. B Bt.KyyKe. 

Hi .USI KaJJ:JtOro anaqeHHSI f y,no6uo naxo.nHTL no ~opKyne 

Ho = 2tJJ.f.£o 
3oo e ·C (2) 
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r.Ite £[oil] - 3HeprHa noxoa npoTOH:t. 

Kpo.u:e toro, .ItJIH pact~eTa notpe6yetca s~BHCH.U:OCTb KHH8THtiCCKOM 

3HCprHH npOTOHa OT pa.n;Hyca op6HTH, a raKXC cepHR KpHBHX, llOKa3H

BaD&HX 3aBHCH.U:OCTb Be~HliHHH yCKOpHD~ero HanpHX8HHH OT ROH8l{HOrO 

pa.n;Hyca UHKJIOTponnoro ycKopenHa ~JIH ~HanasoHa ¢as noBopota 

- 30° > tf n.o.C > - 90°. 

TaK KaK npH npe,IUmpHTeJibH~ll yci:Op~HHH KHHeTHt18CKaH 3HeprHH 

npOTOHa ocTaetca 3HatiHT8JibHO M8Hbmet1 ero 3HeprHH noKoa ( W c::..c;. Eo) 

,IJ;JIH pacqeTa 3aBHCH.U:OCTH W::; \V (R.) .U:O:J:HO BOCTIOJib30BaTbCH He-

peJIHTHBHCTCKOH ~op.u:yJiol: 

W:: (3oa H R): 
Z Eo (3) 

r.ne H [~pc'IJ -HanpaxeHHOCTb MarHKTHuro noJia ua PMHyce R. • 

rpaJ~>HX w = w ( R) H306pa:J:eH Ha pHC .2. 

~OpxyJiy ,ItJIH pacqeTa 3aBHCHMOCTH B8JIHliHHY ycKOpHn~ero Hanpa

:1:8HKH V O'l KOH8liHOrO paJtHyca yCJCOp8HHJI ~8rKO BYB8CTH npeo6-

pa30BaB Bup8.Z8HH8, DOK8.3YB8.1lll\88 lt8.K :13.U:8HH8TCH npeJt8JibHaH 3HeprHH 

ycKOp8HHH B ItHKJIOTpOH8 OT yCKOpJUntter) HanpH:1:8HHH, HaqaJibHOH cpa3Y 

H "¢a3H TIOBOpOta•/5/ 

(4) 

JierKo .u:ozeT 6YT:& nomsauo, liTO 'fH•'"&. ::::: o I' zj 
IlepeTIHCaB cpopxyJiy (4) B BH)t8 [/= V(~~d1 LfH.,() 
H DO.JJ;CTaBHB l{HCJIOBY8 3Hat18HHH TIOCTOSHHYX B8J1Hl{HB, DOJiytiH.U: CJI8-

(5) 
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r,Jte: - aJIIlJIHTy.Jta ycKOJismD{ero aanpsxeaHs; 

W~ [~·ui) - npe,n;eJibHaR 3Hepl':Hfl YCKOpeHHH. 

B taOnHue I npHBe.n;eHu 3HaqeHHR Cf ~ns HeCKOJibKHX 

3HalleHHit W~ VI lf ~ . llOJJb3YRCb Kp:VIBOH W = w(R) (pHc.2) 

nerKo noctpOHTb cepHD KPHBHX V = V ( R) ,nJtsi pa3HYX 3Hat~eHH.ti 

Lf~ (cu.pHc.3). 

TaOJIHUa l. 

~: 30° 40° 50° 60° 90° R [eM] 

20 ))5 260 219 194 !67 39,3 

16 2!4 267 140 !24 !07 35,1 

12 121 94 79 70 60 30,4 

8 54 42 35 31 27 24,8 

4 I3 IO 9 8 7 I7,5 

QqeBK)tHO, liTO C yBeJtHqeHHeK KOHe1tHOrO pa,14Hyca npe,nBapHTeJib

HOrO YCKOpeHHR yBeJI:KliHBaeTCH K HaKOllJit~HHY-'1 npOCTpaHCTBeHHYii 3a

PM• O.aHaKo, 3TO npHBOJJ;HT K aeooxo)UlKtlCTH pe3KO yBeJIHtfHBaT:& ycKo-

" psDmee RanpsxeaHe ( tl -v R ) • 13 _l(. reaepatop, KOTopuii npeJJ:-

noJiarneTCR HcnoJIL30BaT:D ,D;JIH UHKJIOTpOH:toro peZHKa, a TaKxe KOHCTPYK· 

THBHYe OCOOeHHOCTH llO)(BO,Jta YCKOpHDD{erJ HanpaXeHHH K ,JtOllOJIHHTeJib

HOJIY 3JieKTpO,ny He .IJ;a.DT B03MO:I:HOCTH llO,!J;HHTb yCKOpHDJ.i{ee HanpRJ:eHHe 

BHme 100 KB. KaK BH,JtHO H3 pHc.3, He C1Ie,JtyeT KOHeliHHR pa.aHyc UHKJIO

TpOHHOrO ycKOpeHHH BH0HpaT:& 00JI:&mHM 3J CM, T8K KaK npH 3TOM oOec

neliHT:& HeOOXO.IJ;HUOe ycKOpHDil{ee HanpHXeHHe BeC:&Ma satpyJJ;HHTeJI:&HO. 

HaR,Jteu 3aBHCHMOCT:& qacTOTH ycKopao•ero uanpsxeHHH OT aunJIH

Ty.JtH ~JIH KOHeqHHX p~HYCOB npe)tB8.pHT8JI:LHOrO yCKOpeHHH B )tHRD830He 

OT 20 )tO 30 CM npH ODTKMBA:&HOM 3Hali8HHH ~3H Y?~ = 80°. 



·~ 
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llon•syac• rpa~HKaMH, H306pazeHHHYH Ha pHc.I,2 H 3, KOZHO fiOCTpOHTD 

38.BHCHKOCTL f:. f (V) . Tipe.n;nOJIOJDOl., 'ITO 8.}.{flJIHTy.n;a ycKOpHDD(ero 

H8.TipSlX8HKSl [/ = 60 I<B. Tio rpaq,HKY plW .3 H8.XOJ{HK, ttTO npOTOHH 6y)(J: 

ycKOpSlTLCSl .n;o pa.n;1r1:yca R l(o,., = 30 eM. lfs pHc. 2 naXO,ItJrfM 

~~~= II, 7 MGB, a rpeTb npe.nen:r,no11 sHeprHH oy,n;er ntulpaua ua 

R 'IJ = 18,0 eM. Ha s:roM pa,It.Kyce .ItOJIXHli nepecexaT:r,ca KpHBaa cna.Ita , 

nanpa:z:ennocTH yarnHTnoro nona no pa.ItH;rcy H KpHBa.H pesonancnoro 

WrHJrfTHOrO TIOJISl. 113 GTOrO ycJIOBHSl, TIO.'Ib.3JSlCD pHc.l, H8.XO,ItHK 3Ha

'18H1rfe qac:roru ycKopavmero nanpg:z:enHa JC . AuanorHqHHM o6paso• 

pacctU1THBaerca .f .JVISI .n;pyrnx snatie:nui [1 • rpwpu f = f (V) 
npHBe,n;en na pHc.4. 

,UJISl TOro, ttT06H paCCtfHT8.Tb H8.CKOilbKO IIOXeT yBeJIHqMTbCSl TOK 

BHy:rpeHHero nyqKa npH HCTIOJIL30B8.HHH UKKJIOTpOHHOrO KeTO,lla npe,llBapK

T8JibHOrO YCKOpeHHSl, HyXHO 3HaTb B8JIK'liHY 38.pSI,ll8., KOTOpH~ H8.K8.TIJIH

BaeTCSl TipK GTOW B UeHTpaJILHO~ 00JI8.CTK yCKOpHT8JISI (.llO }( =25•30CM). 

Kpowe roro, cne.n;yer npHHSlTb BO BBHMaHMe BpeuH ZH3BH naKonnennoro 

sap~a nocne OTKJIDtteHKH UKKJIOTponnoro ycKopanmero nanpaxenKa H 

OUeHKTb, KaKaH ,IJ;OJIH H8.KOTIJ18HHOI'O 38.pS1,!~8. 3aXB8.Tl:lB8.8TCH B peXHJI 

OCHOBHOrO yCKOpeHHSl. 

B paoo:re/2/ IlpHBO)J;HTCH MeTO,IJ;HKa, npH TIOJIOJI(H KOTOpOH MOJIHO 

Onpe.n;enHTD H8.KOTIReHHI:lA sapa~, eCJIK H3B8CTHH Bp8MSl yCKOpeHHSl B 

UHKROTpOHHOM peXHMe K cpe,n;HHH 1.\HKJIOTpOHHHH TOK. llCTIOJib3yeM .l(JISl 

onpe,n;eJieHHSl cpe.n;Hero TOKa 38.BHCHMOCTh 1.\KKJIOTpOHHOrO TOKa OT pa,n;Hy-

ca ~ .:: i ( R) (pHc. 5), 3KcnepHJI€HTM•no nonytteHHYD na nony-

ropaKeTpOBOll 1.\HKJIOTpOHe }tHCTHTYT8. 8.TC MHOn 3HeprHK HM.rCypqaTOBa 

· AH CCCP /?I. IN Bnp~ne :lTO c.n;enar:r,, TaK KaK 3Ta KPHBaSl cnyXHT 

RHBib ,li;JISl OUeHKH 38.pill..U, K0TOpHH MOJte'J· 6HTb H8.KOTIJ18H npH UHIUIO

TpOHHOM yCKOpeHHH. 
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BeJIHt{HHY sapR~a, KOTOpHit KOXeT 0UTb HaKOUJieH npH nHKJIOTpOH

HOM JCKOpeHHH, MOXHO 6HJIO Ou HaHTH no tPOpyYJie: 

o =iT J/H t 

(6) 

r,lle: t - TOK npOTOHOB; 

r - Bpel.UI yCKOpeHHR.. 

O~HaKO B TetteHHe BpeMeHH yCKOpeHHR np1)TOHOB OT UeHTpa ,llO KOHett-

HOrO pa,nHyCa ~HKJIOTpOHHHii TOK yMeHbmR~Tca, llOOTOM'J HaKOnReHHll:H 

3apR.,n; CJie,IJ.yeT HaXO,llHTh rpatf>HtteCKHM HH'rerpupOBaHHeK KpHBOH 

i '= j_ (T) (p:ac. 6), npHHHMB.a BO BHHlBHHe, 'ITO 
r 

o = f i(tJ dt -,,_, t 

, KpHBaa i = i ( i) nocrpoeHa npH nowomK paccttHTauuon B paOore 161 

3UBHCHMOCTH ttHCRa OOOpOTOB npOTOHa OT pa~Hyca. rp~Hqecxoe HHTer

pYipO:SaHHe .naeT ,nJIR. fJ,., BeJIHtJHHy, paBHYD I5.I0-9ttyJI. Tatt Kax 

UY~JIOTpOHHH~ peXKM Oy~eT npO~OJIXRThCR. 3Hat{HTeJihHO OOJihmee BpeM.H, 

tJeM 'T' (HeCKOJibKO MCeK), TO UOJIHHH HaKOllJieHHHH 3apR~ Oy~eT B 

~Ba pasa doJI•me tt.., : Q H = 2 ~,.. = 30.10-9 xyJI Hs-sa roro, 

ttTO npOTOHbl He ltiCI10Jih3JIDTC.H Ha KOHetJHOM pa,nHyce UHitJIOTpOHa, a 

HattHHaDT B03BpamaTbCR K UeHTpy JCKOpMTeJia, KaK TOJibKO nona~aDT B 

sa:Me.JJ;Jiom~di noJiynepHo.n; 13 t.f uanpaxeE Ha. 

0CHO BHOH np HttHHOM, BH3HBRDute~ y:.:eHbme HHe BeJIHtl KHH HaKOlllleH

HOrO sapa,JJ;a B UHKJIOTpOHe, RBJIReTCR MFOrorpaTHOe KyJIOHOBCKOe pac

CeRHHe ua arouax ocrarottuoro rasa 14,81. D padore /S/ BHBe.n;eua 

tPOPifYJia )J;JIR pactteTa KOHCTRHTbi HUKOllJIE·HHOrO nyttKa ( T • e. B8JIHttHHH 

06paTHOH BpeMeHH XH3HH) 

'\. ,- _, ( z ~ <: 9 {t) > 
I' = (. :: (I, J s-) 2, '-to) f<. --· ---.-

L; t.lz 11 t / (7) 
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r~e: 1: - Bpeua XHSHH HRKOnJieHHOrO nyqKa; 

R - paAayc uaxonJieHHa; 

o.l - noJIOBHHa aneprypw ~yauta; 
0 - noKasarenb cna~a YRrH~tucro nona; 

t - npOHSBOJI:DHYJi HHTepBaJI BpEM8HH; 
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~ f) 2(t) "/ - cpeJUndt KBa~paT yr11a MHOIOKparuoro pacceauKa, 
HaKOnHBIIeroca sa BpellH .~ , npH'I8M 5 8 -r..( t)? 
He SaBHCHT OT t j. t: -

.2
1 

L; o ... nepsuA xopeH:b tPYHKUHK Eec:ceJul uynesoro nops.ua; 

l,f~- K03~HUH8HT, Y'IHTHBaD~H BKJial OAHOKpaTHOrO KyJIO
HOBCKOro pacceHHHH. 

B H8J18:U CJiyqae He .6WIO BOSMOQOC,~H BOCnOJib30Ba!:bCH !0:£1 

K8!0)tHKOH A}(H H8X0~8HHH B8JIHqHHH ~~'(t)> , KOTOpaa yKaSaHa 
t:: 

B pa6ote / 8/. 0AUaKO, yqHTYBaa, qro 

z . . - IS z t 
< Q(t)>- {Pv)z. -~~ (8) 

r.Jte Pv B 13B ./.. - ItOJIHqectso rasa B r/ctl, a X. -pa.JtHaUHOHH& 

uaa ;tJIHHa B r/cJ?., H noxeJIHB o6e qacTJ!{ (8) ua t , nonyqKu 

< et.(t) 7 IS' f'. i. 
t = f'V · vc ·x:- (9) 

rxe e;v t { c2,..s}- WIOTHOCT:b OCTaroqulrO rasa, KOTOpyn MOEHO 

paccqHTaTb B 3aBHCHMOCTH OT ~aBJieHHH f' H a6COJIDTHOA Teunepa-

rypw /9/ 
• 

~Jia pacqera ueo6XOXHKO suar~>, xaK Hsueuaerca ~asneuHe B xa

:uepe C YXR118HHeM OT HCTOqHKKa HOHOB. Ha pH~.7 npHBe)teHa 38BKCK

YOCTb ,D;RB118HKH OT pa,D;Kyca AJ(H paCXO,lta rasa S • 34 CJl3 /MHH 

OxouqareJlbHO noJiyqaerca cneJYn.aa ~puyna AnH pacqera xoucraHTH 

pacnaxa uaxonJteuuoro sap~: 

1 tr-' '" R" P w' 
1\ = l. = 0

• 7 2 
·I 

0 
( 2t1) z. n ~r X o P }3 (' o), 

• 
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(10) 

B 3TOH cpopuyne, xpo:u:e yze H3BeCTHHX oCSosuaqeHKH (c:u:.cpop:u:yny 7), 

npHHHTH CJie~yD~He: 

p[ ""c•lj - ~nmyJIJ>C npOTOHOBj 
v 

.)3= C - OTHOCHTeJI&HaH CKOpOCTit npOTOHOBj 

PC~'~Mfr.u]- ~aBJieHHe B m:u:epe; 

W - aTOMHHri Bee ocraroquoro rasa; 

X 11 - p~HattHOHHaH JtJIHHa; 

( X" • 38 r/c.f. ~JIH asora H X, • 58 r/c.f. .ua BOJJ;opo~a). 

no tPOPMJ'Jie (10) onpe~eJUIJI8Cit ltOHCTaHTa pacna.aa A = A (R.) 
,Jl;JIH CMeCH B03)tyxa C BO,D;OpO,D;OM npH paaJIHqHHX anepTypax ~yaHTa. 

llapU.HaJIItHOe )taBJieHHe BOS~yxa 3,5.10-6o pT.CT. (CM.pHc.7), nap

UH8JiaHOe ,JtaBJieHHe BO,D;OpO~ Ha K~OM pa,ltHyce HaXOJ(HJIOCit 1ta1t pas

HOCTit MeZJzy )taBJieHHeM B KaMepe npH ll•lJ(aqe BO~OpO,Ila B HCTOqHHX H 

~aBJieHHH B xauepe des no~aqH BO)tOpO,Jta. KOHCTaH'l'a pac~a B '1'8KOM 

cnyqae paBaa cyoe KOHCTaHT pacna.Jta ::~a ar o:uax as ora H aa aromx 

BO)tOpO)ta. PesyJIItT8'1'H pacqeTa npHBe)teijJ:l B Ta6JIHzte ll, a SaBHCHMOC'l'lt · 

BpeMeHH XH3HH HaKOflJieHHOrO sapaAa OT paJtHyca .UH pa3JIHqHHX anep-

ryp ,n;yaura H3o6paxeua Ha p11c.a. 

Ta6JIHI18. II. 

-Zol[c':) .A c.~-') 'C: c~J 
Rcc:,..J 8 IO 12 8 10 12 

10 87,3 64,9 44,7 0,011 O,Oi1)5 0,022 
15 45,4 29,1 20,1 0,022 0,034 0,050 
20 27,6 17,7 12,3 0,036 0,057 0,081 
25 18,7 11,9 8,3 0,054 0,084 0,121 
30 13,9 8,9 6,2 0,072 0,112 0,162 
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DpHBe~euHHe pacqeru no&asuaamr, qro uaxonneuHYA sap~ 

noc~e BHKRDqeuHa ycxopHD•ero ~·~orpc•uuoro uanpazeuHa cy~ecrsyer 

B TeqeHHe BpeK8HH B H8CKOI»KO pas 60l:&mero nepKO~ KO~Y~HUHH 

ocuoBuoro ycxopa»•ero sanpazeuHa H ~. spexa nepexola or npe~sa

pure~»Horo ycxopeuaa E ocuosuoxy KOZE!T norepar»ca Bcero AHm» 

uesuaqure~&uaa qacr» HaKonneuuoro saJ~a. 

llpelB8pH!8RLH08 yCROp8HH8.B nHKJOTpOHHOK p8ZKK8 lOC!8!0qHO 

DpOH3BOlHT» B TeqeHHe Bp8K8HB BCero lHmL B H8CKORLKO p83 60~»•e

ro Bp8M8HH ZH3HH H8KODR8HHOrO 3apHl8 H 38K8HqHB8!L H8DOCP8lC!B8H

HO nepel uaqaRox ocaoBHoro ycKopeBHH. C roqxu 3peuxa aexoroporo 

yBeRHqeuua uaxonnaexoro 3apaAa, a ra1ze ABH o6ecneqeuaa OonameR 

OlHOpOAHOCTH ero DO 83HMY!y, qro B8XEO npH nepeXOl8 K peZHKy 0 

HOrO YCKOpeHHH, HK88T CMHCB DOlaBatL nHKBO!pOHHOe HanpazeHBe HM

nyBLC8MH ARHT8BLHOCTLD H8CKO~LKO OO~LmeA, qex y~B08HH08 Bp8KH 

ycxopeHHH DpO!OHOB B nHKROTpOHBOK pe~HMe C Dp0K8ZJTK8MK, ARBT8R»

HOCTL KOTOpHX K8HLme lnHTeiLHOCTH HMDyBLC8. llpHK8pHaa Bp8K8BB8R 

lKarpaMMa uaoOpaxeua sa puc.9. 

3aXB8T B CHHXpOnHKnOTpOHHHH peZKM B DP8lDOROZ8HHH, qTO H8-

KODR8HBH8 nporoau paBuoxepuo pacnpeAeneuu aa op6arax paccxarpH

saerca B paOoTe 161. B ocuosuoe ycxopeuHe saxsaruBaDrca c ~oro: 
PSAHyca npe~BapHT8BbHOrO ycxopeHKH Te qaCTHnH, KOTOpue npH H3Me

H8HHH qacroru ycxopnn•ero cHuxponuxnorpounoro uanpazenua nona

laDT B lHaD830H yctOiqHBUX ~3. llOlCqHT8HO, qro B peZHM CHHXpO

nHKRO!pOHHOrO ycxopeHHH 38XB8TUB88TCR npHM8pHO 0,8 B8KOR48HHOrO B 

pe3yBLT8T8 npelB8pHT8RLHOrO ycxopeHHH 38p~a. 

raxHM o6pasox, ecBH He yqarHBaTL norepu qacTHn H3 nyqxa npx 

ocnosnov ycKopeHHH or R; 30 ex AO xonequoro palHyca, TO senH

qHay roxa Bayrpeuaero nyqxa nporonoB aa xoueqaux paAKycax xozso 

HaiTH no CB8lYD.el ~puyne: 
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. 
~ = o. g a,., · F ,. ... 3 (II) 

llpH qaCTOTe. MO){yJISIIl;MlH ~'1 = 80 rn ¥. 

ycxopeHHHX npOTOHOB /... ~ 2, 0 .uxa. 

B ~e~CTByD~eM CHHXpOI.lHKROTpOHe HHT8HCHBHOCTb nyqxa npOTO-

HOB Ha KOH8'CIHOM plUHyce ycxopeHHJl 0Il.8HKB8.8TCSI B8JIHqHHOI 0,3 .uxa. 

Taxuu o6pasow, npHBe~eHHH~ pacqer noxaswBaer, qro npu UKKnorpou

HOK peZHue npe){BapHTeRLHoro ycxopeuMa H npH yqere norepa npa 

YCK0p8BHH AO KOHeqHoro pa){Hyca HHT8HCHBHOCTa nyqxa npOTOHOB Ha 

3TOM pa){Hyce KOX8T 6HTa yB8JIHqeua, npHM8pHO, B 6 pa3. 

E •. CroxacrHqecxHR penu:. 

llpuunun croxacruqecxoro (BepoaTHOCTHoro) ycKopeHHa aaxn~

qaeTCSI B cJie~YQ~ew: ecJIH ycxopam•ee Hanpaxeuue uweer BHA uenpe

pwBuoro CD8KTpa, B KOTOpOM O){HOBpeMeHHO npHCYTCTByDT BCe qaCTO

TW Me~y MaKCHMBAhHOH H MHHHMBAhHOR qaCTOTaKH OOpa~eHHSI npOTOHOB 

B CKHxpOUl{KJIOTpOHe, TO B K~HU ~aHH~H MOK8HT 6y~eT Ha6JID~aTLCSI 

ycxopeuue rex qacrun, ARSI xoropux B 3TOT woweHT dy~yT codnm~ar•

CSI H806XO~HMU8 qa30BY8 ycJIOBHSI,. 

ECJIH paCCM8.TpHBaTL ~BHX8HHe npo·roHOB B TaKOll ycKOpHTeJie C 

DOMOmbD llOJISipHOR ~HarpaMKY, TO KOXHO 3aKeTHTb llOtlTH llOJIHyn aua

JIOrHil C 6poyHOBCKHM JtBD8HHeM KOJieXy.!l B )l;ByKepHOK raae. ll03TOJlY 

DOSIBJISI8TCSl B03KOQOCTL ~Sl H3yqeHHJl GTOxaCTHti8ClCOro ycxopeHHJl 

BOCDOJIL30BaThCJl T80pHel ){Hqxpy3HH ra30B, npH'Cl8M Bll8CTO CTOJIKHOBe

HHll KOJieKyJI rasa npH TaKOK paCCMOTp8HKH BHCTynaeT B38H:tlOJ{eRCTBH8 . 

yCKOpHeMHX npOTOHOB C BLICOKO'IaCTOTHYll llOJieK ~yaura / 2/. 

YpaBH8HH8 ,J(HcWJySHH )tJ'ISl CTanHOHapnoro CJiyqaa HII88T BH){ 

(12) 



- 16. 

3,neca: A - cp~HHI CB06o~HHI npojer qacTKnU; 

W - ee Cp8,10UlSI CKOpOCTit; 

;> - IlJIOTHOCT:& 3apsua. 

PeiiRR JUtqxpy3HOHHOe ypaBH8HHe .l'VIH COOTB8TCTB)'I)IUU rpa.HHliHHX 

YCROBB~ KOXHO HalTH 3aBHCHKOCTb TOKa OT paAHyca B npe~nOROZeHKK, 

qro 06"eMHH1f 3apsu orpaHHqHBaeTCSI BeJfH1lKHOH BeptHICaJI:&HOM cpOICyCH

pym~eD CHRH, xoMneHcHpym~e~ CHBY orr~~KHBaHHSI. 

peHHH 

cf»Opll'jJia ,Jf,JIR pacqera TOKa npOTOHC'B IlpH CTOXRCTHlleCKOM JCKO-

H»eer cJie,nynmH~ BH.Jt: 

&= 
s e,E'D vz 

:Ji% !3~(R-D) CIJ) 

r.ne: tf - cpeAHee KB~paTHliHOe 3H~qeuHe ycKop.an~ero uanp.aze
HH.a; 

):) - a.ueprypa .JtYaura., 

B -HHJlYKllHSI MB.rHHrHoro noJJa; 
Ill 
/i) - rpa.B;HeH'l' uarHHTsoro noJJ.il; 

e • - J.tH3JieK'l'pHti8CKaSI DOCTOSIHHaR; 

cv - xpyroBaa qacrora o6pa.I4eHHSI npo-roua ua op6Hre 
paJ.tHyca ; 

..:) : cJ,-w - mHpHHa flOJIOCH qaCTOTHOro CD8KTpa. 

HMeDB(aSIC SI CHCTeMa llHTaHHR ,Jf,Oll0JlHIIT8JI:OHOrO ycKOp.RDH(ero 3JieKt

pOJ,ta orpaHH1lHBaer BeJIH1lHHY ycxop.Rn~erc nanpazeHHR npH s~aauol 

mHpHHe nonocu qacroruoro cnexrpa. 

BeJIHliMHa V B CBOD oqepe).tu 38BHCHT OT KOHequoro PaAHyca 

croxacrHqecxoro ycxopeHHR. Xor.R HaKonJieHHHM sapSA, KaK 6y,Jf,er no

Ka3aHo ~aH:ome, npRMo nponopqHoHaJieH KOHeqHouy paAHycy npe~BapH

ren:onoro ycxopeHHR, BH6Hpat:o 3TOT pa,nHyc 6on:&mHM 30 ex ue Hxeer 

CMHCJia, TaK KaK He06XO,Jf,HMa.fl MHpHHa llOJilCH npH6JIH3HT8JI:&HO DpODOp

nHOHaJIItHa KBaJtpary paJtHyca, a yBeJIH'IeH.ile y npHBeJter x 3Haqa-
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• 

llpH ROHet~HOM pa.nHyce R • 30 Cll 

H cpe.nuee xsa.npaTHtLHOe suaqeuHe ycxopnm•ero uanpaxeuHa B uamHx 

ycHOBHHX orpaHHtlHBae:rca BeHHtlHHOH 8 KB. 

llOH43YHCb ~opwy~aMH, BHBO)t KOTOpUX )taH B pa60Te / 2/, MOZHO 

fiO)tCtlHTaTb H8KOTOp&e 3aBHCHMOCTH, Xapa~TepH3YD.He CTOXaCTHqeCKHH 

peZH:M npe.nBapHTeHLnoro ycxopenHa JtHSI Ha.mero cJiyqaa npH BHmeyxa-

aaHHHX 3HaqeHHRX rJ H V . 
Ha pHc. IO H306paxeua aaBHCH:tlOCTL ~eoxa or pa;uiyca, pacct~HTaH- , 

Haa no ~opwyJie (!3). llpH pacqeTe npHHHJe~oc•: 
I B = !6730 raycc, B = 5,07 J•aycc/cM. 

( /3 
I 

uait.neao rpaqmqecKHM JtHqxpepeHztHp<tBRHHe:M xpHBOH cna.na ua-
-r ~ npaXeHHOCTH KarHHTHOrO no~a (pHC. I), (/ = 8 KB, 1-" = 12 CM, 

Y = 3,7.!06 p£U/cex. )lJia paztHOHaJIH3HJ:OBaHHOH CHCTe& MJ<SM , 
B KOTOpOH npOH3BO,ZUfJlCJI pacqe1·, £..a d,85.IO-I2• 

~OpMyJia (!3) BWBe)teHa B npe)(DOJIOZeHHH, tlTO npH yc~opeHHH 

OTCYTCTBYDT nOTepH 3apaAa. Ha caMOM )(eJie H3-3a pacceHHHH Ha raae 

no:repH 6y)tyT HMSTb MSCTO. llOaTOMy CJie)(yeT paCCMOTpSTb )tH~y3HOH

HOe ypaBHSHKe )tJIH HSCTanHOHapuoro CJiyqaa: 

(I4) 

r)te 'L -cpe;tHee Bpeua b3HH HOHOB. Pe11aa 3TO ypaBH8HHe, MOXHO 

noJJyqHTb !}>opwyJly )tJIH onpe,neJieHHH Bpe:veHJI YCICOpeHHH HOHOB, npH 

CTOXRCTHtl8CKOM yCKOp8HHH 

(15) 

BpeMH ycKOpeHHH )(0 pa,nHyca A? = 30 CM paBHO 400 MKCeK. 
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!ax KaK 3TO Bpe:ua ~OCTaroqHO MaBJ, KOZHO B HepaOOqHU HH

TepBaH nsueueuna qacroru ocnoBnoro re:~eparopa naxonHT:b B nenrpan:D

noli oCnacTH C¥1HXpOQHKJIOTpOHa npH ITOM:Oil{H CTOX8CTH'leCKOrO YCKOpeHHSI 
~ 

3apa~, BeJIHqHHa KOTOporo orrpeAeJiaeTCSI CHHOM BepTHKBA:&HOH $OKyCH-

pOBKH. TipOTOHU CyJJ.yT HaKanJUiBaTLCH )lO rex nop, ITOita CHJla oC"eM

HOrO pacraJIKHBaHHSI He CTaHeT 60JI:&me ClUIH BepTHitaJl:bHOH ti>OKYCHpOBKH, 

oCycJioBnenuoit crraJJ.OY wrunruoro noJISI. Pemaa ypaBHeHHe (12) c rpa-

HHtlHHM ycnoBHe.M i I :: 0 , · :uoxuo naMTH nnornocr:D npo-
I~=R" 

CTpaHCTBeHHOrO 3apSIJJ.a B MC,D;HaHH011 DJIO<:KOCTH: 

., 
f=e.wRB 

(16) 

.!Ina uamero cnyqaSI ~ = 2,37 .ro-5 Ky1f./K3 • llpH cpe.ztnei-1 BH-

core rryqxa 2 eM HB.KOnJiennui1 sapSI)( 6yJtE·T paBeH IJ5.Io-9 xyJI. 

llpH BKJII)qeHHH OCHOBHOrO ycKOpSII)fitE·rO HanpSIXeHHSI C HatrMLHO£i 

qacTOTOl, paBHOU qacTOTe OOpa.lteHHSI npC·TOHOB Ha op611Te pa,lUtyca 

R = 30 cu, B oKonqareJI:E.HOe ycKopeHH€ saxBarn:rca Bee nporonu, 

3HeprHH KOTOpHX Oy~e'l' COOTBeTCTBOBaT!J HeKOTOpOMy )(Hana30HY 3Hep

rHU ~£ , OOyCJIOBJieHHOMJ pa)J.HaJI:&HO-qa30BUMH KOJieOaHHSIMH npOTO

HOB. Jionycr1uma pasopoc sneprH£i .A E CBSI3aH c Jl R coornomenHeM: 

a£ 
£ (17) 

BeJIH'IHHY TOKa npOTOHOB npH CHHxpOil;}.JKJIOTpOHHOM yCKOpeHHH MOJ.l:JIO 

HaHTI-1, YMHO%HB BeJU1tiHHY 3apRJJ.a, HaKOITJieHHOrO B KOJILn;e mHpHHOH 

A R , Ha qacrory MOAYJI.Hil).iH F,.,'1 : 

i-: )'2.7i R ~ A R. FM"/ (IB) 

HcnoJIL3ya (16 u 17), nony'IKM: 

(19) 
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BeJUI'IHHa A E t~epe3 ocuoBuHe napaKerpu ycxopareJut KOZar 6ur:o 

Bupazeua cneAyD~u oopa30K 121 

(20) 

r~e: VI - KaKCHKaRLHH~ uaoop aueprHH 3a ooopor npu cHuxpon;Hxno

rpouuou ycxopeHHH, 

( 
l,l. I ' . 

o( ::: 1 - Sl11 L.f') ;1 o; 

)!JISi 3aBHCHJIOCTH qacTOTH OT Bpe:u:eHH, H!lOOpazeHHOll Ha pHC .II ( O.JtHH 

H3 paOoqux BapHaHTOB) H ~ = 20 KaB, 3Hat~euae A ~ ua paAHyce 

R ~~~ 30 cu paBHO 2,44 llaB. 

llpH qacrore :u:o){yJian;HH ocuoBuoro rcxopsunltero uanpueuaa 
' 

/i,0t 80 rn pacqe'l' no 4JopuyJie (19) ,1\aE!T 3Hat~eHHe L, = 8,6 MICa. 

IIocJie roro, KaK C~JCTOK '18.CT HU ynteJI B CHHxpOIJ;HXJIOTpOIIHOe 

ycxopeuMe, npocrpa.nc:r .&eumd1 38.pRJ4 B !..{eurpaJILHOU oOJia.cru ycxopHre

JIH uozer ycnerL BoccrauoBHTLCR B ret~eHMe uepaOoqell qacru nepuo~a 

MOAYJIRUHM OCHOBHOrO B'l reueparopa npH ycJIOBHH, 'ITO yCKOpRD~ee 

CTOX8.CTH'I8CKOe H8.IlpR21:8HHe He 14eHbUie HeKOTOpOfi BeJIH'IHHH. !peeiyeMaa 

BeJIH'IMHa 3TOrO HanpSI1:8HHR, KaK IIOKa3aHO B pa0oref2/, MOXeT CiHTb 

onpe.Jteneua no cJie.J;ymll{ei cpop:uy.1e: 

U =(E . .x_ .:)_ ·/3 · F~ ~~ £)~ R ' r-1 w -;1 ; C2I) 

r~e ~ - xoa~Hn;Heur 3aXBara, y'IHTHBru~~HB BeJIH'IHHY ycxopav~ero 

cToxacrMqecxoro uanp.axeuMa. Tax xax role npH croxacraqecxoK ycxo

peuuu nponopnHOHa.JreH KBa,llpary ycxopsmJ14t~ro uanpRXeHHH, TO xenaTeJI:h

uo Hwert. B03KOXHO OoJUtmee ycxopRDJ.qee mLnpaxeuHe. BeJIH'IHHa d no- • 

IC8.3HBaeT, KaK H3M8H14TCa paHee paCCtiHT8.l!H.UM TOK. 
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l!T00Lt y3HaTb BeJIWUiHY 'l'OKR B F8.111e:tl CJiyqae CJI8,lcy8T, flOJIL3ySIClt 

~OpyYJIOn (2I),Ha~T~ BeJIKq~Hy (( H yMHOXHTlt ee Ha 3Haq8HHe 

TOKa, noJiyqeHHOe no ~opuyJie (19). LpH v • 8 KB B8JUI111tH8. 't , 
paBHaSI 0,96 He H8.llHOrO H3VeHHT paHEle paCC11H'f8.HHHi TOR. 0KOHqateJILH( 

• 
HueeM ~JISI roKa 3HaqenHe L = 8,2 MKa. 
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rJIABA n. 
PE30HAHCHA.fl CHCTEIA IIIEC!HIIETPOJOfO CHHXPOUHKJIOTPOHA 

IIPH JJ.BYXKACKA){HOI YCKOJ>EHHH 

tlaCTOTa 38.XBaTa B CHHXpOD;HKJIO~~pOHe, COOTBeTCTBYDDtaa uanpa

~eHHOCTH MarHHTHoro noJia B n;eutpe H0=16800 apcte.Jt, paBHa 25,5~n. 
fipK lUIJUIOTpOHHOII pe~HMe pe30HUHCH8R qaCTOTa nepBoro KaCKa,Jla 

AOJIEHa 6HTI» paBHa, npHMepuo,.25,5 1Wrn. Pe30HaHCHaa CHCTeMa AO

flOJIHHTeJI~tHOro ycxopan•ero 3JI8KTpO).tcl AOJIZHa 06JiaAaTb BYCOKOH ~oO

pOTHOCTI»D ~ (nOpaAKa THCffqH). 

fipH pa6ote nepBoro xacxa~a B peXHMe ctoxacTH'Iecxoro ycxope

HHR aTOT xacxa.~t .JJ;onxen 6HT~t uacTpo1~H ua 25 ,2!.0, 3 Mrn, T. e. 

HMeTit flOJIOCy nponycKaHHR 2 /) f == 0,6 "rn;. COOTBeTCTBeHHO ,Jt06-

pOTHOCTit Q pe30HaHCHOA CHCTeMH yGKOpRDutero 3JI6KTpO,Jta )tOJI:Ua 6HTI» 

nopa.Jtxa 30. 

feOMeTpi4116CKHe pa3MepH pe30HaHCHOil CHCTeMH nepBOH CTyneHH 

yCKOpeHHR Onpe).teJIRJIHCit B OCHOBHOM ;Ja3MepaMH KaMepH H B03MOXHHM 

MeCTOM ycTaHOBKH pe30HaHCHOH JIHHHH, CBR3HBaDuteR ).tODOJIHHTeJibHYe 

3JI6KTpO,ltH C TIHTaDutHM ¢HAepOM. 

JlJIR y:ueH~tlleHHR CBR3H Mez;ty ne)BYJI H BTOpHM KaCKa,JtaKH yCKOpe

HHR paD;HOHaJI~tHO 6HJIO 6Y pacnOJIOXHT:~ pe30HaHCHHe JIHHHH, DHT8D.He 

).(ODOJIHHTeJIJ»HYe 3JieKTpOJtH, nepneB)(H:tynapBO ltpO:ame OCHOBHOrO )(yaHTa. 

K COX8.JieHHI>, 3TOrO HeJI~t3R 6WJIO C,Jte.rtaTb H3•3a HM8DII(eroca BHyTpH 

Ka:uepY 060py).(OBaHHR. fipHJBJIOCJ, pe30:~aHCHYe JIHHHK pa3MeCTHTI» DO'ITH 

napanJieJIJ»HO xpoue .u;yaura (pHc.12). 

){OUOJIHHTeJIJ»HHe 3JieKTpO,ltH HMeJil' fj>opJcy DOJiy).tHCKOB. DHJIH 3arO

TOBJleHH )tBa. BapHaHTa 3JieltTp0)tOB-.B;Ha.MeTpOM 50 CM H 70 C:U. PaCCTOSI

HHe Me~y 3JieKTpO).(a:UH paBHRJlOCJ, 12 CM (aneptypa OCHOBHOrO ).(yaHTa). 
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IHHHMBALHaR ~AHBa pe30HaHCHOA RHBHH C pacnpe~eAeBBHKH OOCTORHBHKH 

pasHa X ( A -,nJIHHa BOJIHH). E uame:u cJiyqae \ ~ 3 "1 • flpH 

TaKOH AJIHHe JIHHHH norepH B HeA Oy,JtyT MHHHMaJILHYMH no cpaBH8HKD 

CO BCe:MH ApyrHMH B03KOZHYMH lBHHaMH. 

llpH BH0ope reOMeTpHqeciCOH lJIHHY pe30HaHCHHX JIHHHR H800XOlHKO 

OLtJio yqecrL: 

a) HeOOXO~HKOCTL noJiyqeHHR lOCtaroqao BHCOKOro BXOlHOrO 

conporHBJieHHa; 

0) oOecneqeaHe soa:uoxuo Oon~tmero xoa~HnHeHra rpauc~op:uan•x 

HanpazeaHa; 

B) H800XO,JtHKOCTL flOlKJIJ)qeHHR :1HT8.J)D(8rO cp~epa K p830B&HCHiiK 

JIHHHRK BHe aoaw ycxopeaHa, r.e. aa P&lHyco:u 3 x.; 

r) B03KOJQIOCTL ICOHCtpyiCTHBHOrl) BHOOJIH8BHH p830HaHCHOH CHCte

MH nepsoro xacx&Aa. 

c yqero:u yxasaaawx cpaxropoB rt~oxerpHqecKaJI JtJIHHa peaouaacuwx 

JIHHJdt 6wJia BH6paua paBHOH 4 werpaw .. 

3JieKTpHqeCKyt) lJIHHY JIHHHH KOZHO 3HaqHT8JILHO YKOpOTHTL, HCOOJIIJ ... I 

3YR CBOACtBa H80~HOpO,ItHOH JIHHHH. llpH STOll 3a cqeT npHM8H8HHH lBYX 

yqaCTKOB C pa3HHMH BOJIHOBHMH conpo~~HBJ18HHSIKH flOJiyqaerca JlODOJIHH

T8JILHOe OOBWJieHHe KOSqxpHnHeHTa rpaHcrpopManHH .. , 

Kax H3BecrHo, B03HHKaDIIlHH Ha c:ruxe ABYX JIHHHH c paauwMH BOJI

HOBHMH conpOTHBJ18HiUUIH CKaqOK cpa3H lf 3aBHCHT OT OTHOJ118HHH BOJI

HOBHX conporHBJieHHA JIHHHA. Yron c~.qKa ¢aau onpe.IteJiaerca rpopwynoA: 

(22) 

r.ne (eM. 



V\f, - BOJIHOBOe CODpOTHB.IeHHe yqaCTXa JtJlHHOil t, j 

VV~ - BO.IHOBOe COnpOTHBJieHHe yqaCTKa ~JIHHOS ~~ ; 

yY} : ¥' - Q>a.SOBaSI DOCTOSIHHaSI. 
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llpH BH6paHHOA reouerpHlleCKOA ~JIHHe JIHHHH 4 M AnSI HaCTpO~XH 

ee aa BOJIHy I2 u ( .~ = 3 u) Heo6xo,~tHMO anexrpHqecxoe yxopoqe

HHe aa I u. Cxaqox q,asw .~tonxeH 6HTi nopSIAxa 30°. 

13 WOPMYJIH (22) DOJiyqaeTCSI, qro CKaliOK $a3H 6y~eT MaltCKMaJii• 

HHU B CJiyqae, eCJIH 

~me, =v'~ (23) 

fipH BHDOJIHeHHH 3TOrO yCJIOBHSI 

J!JISI 
w, -Wt. 

• 4 

JlJIHHa e, ()(JISI ) = 12 M) no.IyqaeTCSI nopSI)lKa )(ByX MeTpOB 

(I95 cu). PesouaacaaSI aacrpolxa JIHHJlH, noxasaauoU aa pHc.I3, 

onpe)(eJISierca ~opuynos 

.J.. ... (~.,L, 2/J{.) 
_A_ - 4 -+ il z C-'41 w, '-3 ~- (25) 't - <.., 2.1/ 

~ 

llpH 38)(8HHHX f, ' fz ' w~ H Wz. rpaucneH,IteHTHOe 

ypaBH6HHe (25) MOXeT 6HTi pemeHO r~L$Hli6CKH HJIH M6TO)(OM llOCJI6,ltO

B8T6JiiHHX npH6JIHZ6HHil. llpH .e'l. • 207 CM H ~ = 4 nonyqaeTCSI 
A w~ 
7[ = 2,8 u. 



- 24. 

Co6ctBeuuaB qacrota pesoaaucao~ BHHHH BH6paua BHae pa6oqeU, 

taK KaK eMKOCT~ 3AeKtpO~OB CHHSHT pe30HaHCHy» qactOTy K T8K KaK 

HeKOTOpHI sanae HeOOXO~HK ARB 06eCll3QeHHH B03MOZHOCTH uactpOHKR 

cHcreww. Ilepectpollxy cHcteMH npe).{no.rraraJioc:& ocyll(ectBJIBt~ npH no

MOII(H H3MeHeHHS ARHHH OOpatHOrO TOKOOpOBO~a. 

Ws BHmexsnoxeuuoro BH).{Ho, qro anexrpxqecxoe yxopoqeuae JIHBHH 

B03MOltHO OCyiJleCTBHT~ Sa cqeT llOBHme!!HB BOJIHOBOrO CODpOTHBJ18HMH nep

BOrO yqacrxa, MJIH Sa cqeT yKeH~meBHR "BOJIBOBOrO conpOTHBJ18HHS BT 

yqactKa. YBeJIHqeuHe BOJIHOBoro conporHBJieuxa nepBoro yqacrxa orpa

uuqeuo teu, qtO peSOHaBCBHe JIHBHH SBJIBDTCS Becy•KMH KOBCTPYKnHKMH 

).{JIH ).{0DOJIHHT8JihHHX 3JI8KTpO).{OB. YMeHbW8HHe uf~ B CBOD oqepeA~ 

orpaHHQHBaeTCH 3JI8KTpMqeCKOR IIpOQHO~TM.> H KOBCtpyKTHBHHKH ycJIOX

HeHHHYH. B pesyJI:&TaTe OKa3anOC:& BOS~OZHHM BHllOJIHHT~ CHCT8MY C 

W, ~ IOO OM H Wt.. = 25 OM ( ~~ • 4). BonuoBoe conpOTHB

JieBHe yqactKa I npHOJIHXeHHO paCCQHT~&anOC:& no ~PMYJiaM ARB KOaKCH

aJI:&HOH JIHHHH. 

MOII{HOCTJa DOTep:& onpe,JteJIHeTCH ,JtOOpOTHOCT~» Q CKCT8MH H HeOO

XO).{HMOl awnJIHTy).{OH ycxopan-ero uanpaxeuxa. ~Jia pa6otw nepBoA cry

neaR B UHKJIOTpOHHOM peEHMe npe).{nOJiaraJIOC:& HKeTJa aKnJIHTYAY ycKOpa»

Jllero HanpaxeuHa nopa;r.xa 70 + IOO KB." 

MOII(HOCT:& DOtep:& B peSOHaHCHOH nHHHH, DOKa38BHOi Ba pxc.l2 H 

13 woxer OHT:& pacquraua cJie).{yD~HM oOpasoM. 

Hs reopHM JIHHHi c pacnpe).{eJieHBHYH nocroaBHHMH H3Becruo, qro 

rox H uanpaxeuue ua yqacr:rce A G ( o ~ x 6 .{, l... ) Oes yqera saryxa

HHH onpe).{eJiaerca ypaaueHHSKH 

V::. J. w'L. .J4 $A'V1 m x. 
j :: .:JA C..O,S m X (26) 



.II Vz fz 
------~------~ 5 
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r.n;e B HR'Ia.Jie .RHHHH. 

B TO'IKe 6 {X :: { z.) 
Vs = j Wr. J t~ SA'n wt f, 1. 

Js; JA Cos VJil ez. 

- ~,. 

(27) 

AHa..u:OrHtfHO .n;.nSI yqactxa. 5 - ~ (t ~ ~ J( ~ e ~ -t t,) 
. . 

V ~ Vp C-c-5 m (X - e 7.) -t j. vv; .15 ~--t'n m ( ><. - f ,_) 

j = jc ~ vY1 (x- -t;t) -t i ~~ -5./Y/ mtf- e2.) (28) 

B TOqKe "3" (X ~ ~ '2. -t e,) 
~ == Us~ In [ 1 ; J·w,Js .~·n m t~. 

j9 ::::ls~mC,ti~ Sinmt, 
(29) 

HeoC:Sxo.JtHMO no,Jtc'CIHTaT:& noTepH .a saBHCHJIOCTH oT ycKopsu:nnero 

uanpaxeHHSI Ha a.nexrpo.n;ax C U ~ ) . 
H3 ypanueHHi (5), (6), (7) H :a) c.ne~yet, 'ITO Ha yqactxe 2 

c o~x~e.7.) 

j -== {J U~ ~ WI X. 

~ Co & WI£, ( W, t3 1-11 ·( C"5 WI C, -1 W, 1.'"' m£,) 1 

Q. H. 0..., 'j ~tr~ 1.. (f. 7.. ~ y. ~ -£2. 7 t,) 
(30) 

j == U [~~} { x .. f?-)-~ t3m f1. ~·.~ m {K .. tz)) 
I w 2. t3 WJ·f?. ~ f/1/1 f_ I -f w; -!1'1;1 m l, (JI) 
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AKTHBHOe COnpOTHB~eHHe KOaKC~aHLHOU HHHHH H3 KeAH C yqeTOM 

llOBepXHOCTHOro 3~eKTa MOXeT 6llTb llOACqHTaHO no ~p.yne 

(32) 

r~e A - AHHHa BOBHH B vetpax; 

Z, - BHeiiHHA PMHYC BHyTpe·uuero npoBo.zta B KHJIJIHKeTpax; 

ZL - BHyTpeHuHn p~~yc BHem~ero npoBo~a B MHJIJIHKeTpax. 

0Tcn~a ~JIR A = 12 • aKTHBHOe ccnpoTHBJieHHe BTOporo yqacTKa 

/(.,_ m (I/60 + I/40)fr,8'J~IZ =- m 0,0089 olf/il. 
AKTHBHOe conpOTHBJieHHe nepBOrO ytre.CTKa 

R, • eft- + rio) { 1!83•12 -- o,om olf/11 

lo~HOCTL notepb B pe3oHaHcuoit JIHH.:H 

R. .eL z. I ~~~ +.e, P = z.l.£ :_r c:lx + z.' e~ .:;; t..t!x 
(33) 

r){e J1- H - 8MllJJHTY~IfL[e 3Ha'leHHSI TOKOB. 

(35) 
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B pesyJII.TaTe ll0JIY118.8JI JJ;JUi JIOliUWCTH DOTep:& 

(37) 

r.n:e ~ - aJOIJIHTYJW. ycxopJU)Jl.{ero HunpazeaHSI sa a.1exrpo.n:e B BOJioTax., 

Ec.nH no,lcTaBHT:& [/~ B XHJIOBOJI:&Tnx, TO noJly'IHK 

(.38) 

lomuocTo notep:& B pesouaHcuoii JlHHHH npH aKILllHTy.I{e ycKOpJU)Il(ero 

HanpSIJ:eHHSI [{ • 100 XB p8C'I8TOK UO:KeT <1WTJ, 0It8H8H8 B 27,2 KBT. 

llOCitOJI:DKy p830H8.HCHH8 .IHHHK ycxopsmi(HX 3.1I8ltTpO .. OB nepBOH CTyneHH 

.I{Be, KO.HOCT:& DOTep:& ~y)teT 54,4 XBT. 
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H~o OTMeTHTh, qro stH pacqer~ ue yqH'fHBaDT norep• ua creu

xax ocuoBuoro ~yaura cHuxpo~HK~otpoua K ua M8AHHX • zenesuux 

CTeHKaX KaKepu 3a KOHUOK pe30H8HCHl~ ~HHKH, fiKT&D.ei YCKOpHD~He 

anexTpOXW• 3TH llOTepH 3KBHBan8HTHH BH8C8HH» conpOtHBR8HHH HSHyqe

HHH B COllpOTHBJieHHe norepL pe30HaH ~HOH JIHHIUI. KpOMe 'fOro, aqxpeXT 

•6JIH30CTH" MOXeT BH3BaTb nepepacnp.~,n;eJieHKe TOKOB B OTKpHTOH qaCTH 

pe30HaHCHO~ JUIHHH H T8M CRMml yBeJI.tlq·HTL llOTepJt. fi03TOKY CJie){yeT 

cqHrar!t, qTO ~elctBHTeHLHHe norepH Oy~yT npenwmarL pacqerHHe • 

.llJUI no.11yqeuua Bosxono 60JIL8HX au:nJIHty.n; ycxopoll{ero aanpaxe

HJ,ui B D;HKJIOTpOHHOM peZHMe, ·pe30HaHI!HaSI JIHHHH 6HJia KCll0JlL30B8.Ha 

KaK TpaHCtPOPJR:lTOp HarrpO:eHHSl. Caas::, C IPHJ.tepOK - XOH)tyKTHBHRil (CK 

pHc.I2). Koa~HnHeur rpaac~opKaUHH - nop~xa ){ecarH • 

.U.11a nHTaHHSI aneupo)toB npK no.toce qacror 0, 6 Mru KORtHOCTh 

llOTep!t nospacteT 06paTHO nponOpUHOHMLHO )t00pOTHOCTH CHCTeiOi. flo

HHZ8HHe ~oOpOTHOCTH ocy~eCTRR&nOC!t llO){XBDqeHH8K JIHRKH C ~ORL8KMR 

noorepRMH (us uepxa.Bennteit ctaJnt). G:ceKa no)UUII)qeHHH 3TOi JIKHHH 

noKasaua ua pHc.I2. 

Jl)ISl COBM8lf.{9HKSl paOOTH nepBOU ll BTOpOI Ctynesel ycttopeHJUl 

BeOOXO~HKO 6HJIO oOecneqKTh B03MOEHOCT!t llOACTpOIRB no qacrote 0){

HOH HS pe3oHaHCHHX cHeteK otHOCHTe~ILBO Jtpyroii. Ta.x K8lC no.n;crpaa

BaTL qactory c-ryneHH ycxopeHHSI 6HJIO Ou TPYJtHee, npoxsBOJtKJiaca 

nO~CTpOHKa BepXHeH qaCTOTH BTOpOH <:TyneHH yCKOp8H14Jl npH TIOKOilB 

~onoAHHTeHLHoro craropaoro naxera, H3MeHaD~ero BepXRDD qactory 

BTOpoU CTyneHH. 

Ha pHc.I4 llOKasaHH KpHBWe qam~OTa - Bp8MSI pe30H8BCHOB CJICTe

W CHHXpOl{HKJIOTpOHa npH 5 naxerax <:Tatopa B8.pBaTOpa .lJISI BepXHIIX 

qacror 26,.5 Hrn.(xpHsa.a n Oes ){OnOJIHHTeA:r.uoro naxera) H 25,4 bt-ru 

CxpHBaH I c ){ono.tsneJIJ.BHK n8.ltetoK). Ba 9TOII ze pxcyue (nysx:rxpou:) 

rroxaaa.ua KpH:aa.a qacrora-BpeMa ){JIH 10 nueroB ctatopa. 
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r JI A B A m .. 
BliCOKQqA.C!cmllill rEHEPA1•op 

Jr.llSI HCCJI8)t0BB.HHSI pa3JIK'CIHHX pel:HKOB pa60.'fH nepBOtl CTyneHH 

YCKOpeHHSI MOr 6HT& KCD0~&30BaB 1'0R1KO reuepaTOp C HeSaBHCHMHM 

Bosoy~enueu. HauOoJiee no.nxo.na•ux )JIH arKX neJieA OKasaJCSI ~Byx

raKrHHA reneparop I xaHaAa naruaJiexrpo.ztHoro aapHaHTa, pacnonoxeu

nuU B annapaxnou sane 2 xopnyca. CxeKa aroro reuepaTopa 6uJia sua

qxreJI&HO nepe.zteJiana ~na no~yqeuua OoJI&me~ xo~uocru. B pesy.l&raTe 

nepe.zteJIKH uaKCHMaJILHaa reneparopa aospocna c 20 .no 90 KBT. llpu 

nacrpolxe na qacrory ~o = 25 )frn no.1oca nponycxauHa renepaTopa 

o2Af • I Wrn. 
Oxoue'IHHH u ,D;Ba npe.naapHTeJI&uux xacKa.J{a reueparopa pa0or8l)r 

no cxe:uau c sasedeHHHlDI ceTmw. E.!OK-cxe~~a ynpaueaua, 3a.JtUDtHX 

reneparopOB, YCHJIH'f&JI&HHX ItaC.KaJ(OB ll CHC'f8l&H tH.JtepOB DOK83aHa ua 

pHC .15. llpHRI{HDHaJI&ml8 CX8W OTJteJILUIU 0JIOXOB npKB8~8BH B npKJIOXe-

HHH. 

reaepaTOp HCDOJIJ.30B8.JICSI )tJISl HCC:Jl8Jt0B8RHSI paCSOTH ,1l0DOJIBH'f8JIL

RHX aJiexTpOJtOB ua uaxere pesouaucuoJt cxcreMH: onpe~eReHHSI xoa~H

nHeura 'fpaHctopll&l'(HH HanpJIXeHHSI, pac Dp8,lt8J18HRB MOIOIOCTH DOTepL, 

BHSICH8HHSI B8DpSIZ8HHI, HRlYX'fHpyeUHX B y3JI8X p&30B8HCHOI CHCTeMH, 

onpeleJieHHSI aJieKrpHqecxol npoqnocru cHc'feYY B aTMOC~epe H .np. 

0KOH11a'feJI&HUB RaCK~ reneparopa 0HJI CBSI3aH C ycKOpSID~M 

nJieKTpO,D;OM nepBoA crynenu .ltBYMSI KOaxcuaA&HHKH wHAepHWKH JIHHHHMK 

)J;JIHHOD OKOJIO 500 M C BOJIHOBWM CODpOTHBJI8HH8K W • 58 O:U: H 3ary-

xaHH8M .J3 • 0,0!46 Oli/K (,1VIH ;t • 12 II) .Ka.Z)taa. 
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r 1I A B A IY. 

PAJJIOTEXHJltlECKIE 131EPlmui 

A. lsuepemHI sa E.Kete pe::tOH8.HCHOA CHCT8MH. 

PaJ{HOteXHHtf8CitHe HSMepeHHR Ul JI&Cere 6HJtH Ht06XOJtHMH JtJUI 

yTO'IHeHHJI pacqeTHHX ){aHHHX H 0Tpa.60TKH KOHCtpyKTKBHHX 9JI8J18HTOB. 

PesyBLTaTH H3MepeHHA D03BOJIKIH 3E8'1Hte.ILHO YCKOpHTL MOHT8Z H 

uacrpolxy CHCTeMH B paxHOaKTHBBOI KaKepe CHIXpOI{HXROTpOHa. 

B 3aBHCHllOCTH Ot He06XOJtHMOrO.)(JIJI HSMepeHHA HanpRXeRK.a, pe-

30HaHCHaa CHCTeJm BOS6yz.~taJtaCJ; Jm60 reBeparopOM rCC-6 1 .IH60 re

HepatOpOll, npe~Ha3HaqeHHHM JtiR nHraHH.a nepBoA cryneua ycxopeuua. 

Co6c:rBeHua.a qacroTa nepBOA crynesH npu JtHaxerpe a.lexrpoJtOB 

50 CM OKa3aJiaCL paBHOil 26,8 .Jirrl{, npH . .JtH8li8Tpe 70 CM - 25,6 .tfr~:t. 
Jo6pOTHOCTL CHCTeMH ~ 6W&a Ollp8Jt8.18Ba no peSOHaHCHOA KpHBOA 

H nOAY1fH.Iaca paBsoa II 50 ( il f • .;t1:I xr~t). Taxaa Jt06pOTHOCTa 

BDO.IH8 YJtOBJieTBOpHTeJiaHa ){JIJI OdeC:r18tf8HJIJI pa6onr B UlUUOTpOHHOM 

peZHMe. fipH BKR»tf8BHH B Df'HOCTh !anpSZeHH.a at.I83HOA BHHHK )(06-

pOTHOC'l'h CHCTeW D0BlfJra.I8Ch )tO 170. Pe30118.HCHJil8 JtpHBH8 npHB8J(8HH 

sa pHc.I6. 

IOIUIOCTH norepa Ha KaXeTe DO,!ij)06HO He KCC.I8JlOB8..1HCh, Tax JCaX 

BCJieJ(CTBHe n.IOXOrO COCTOSIHHJI l61t8~ta (rJiaBHJDI o6pa30)( K3-3a DJIOXHX. 1 

KOHTaKTHHX nepeXOJtOB) 3TH JIO.HOCTll B 3-315 pa38. 60JlL•e, '18Jl B 

JtelcrByo~el cHcreue. 

qaCTOTHHe xapaKTepHCTHKH (salmCHMOCTL C06CTB8HHOA '16CTOTY 

CHCT8MH OT yrRa DOBOpOta JO!Opa ~LpHaTOpa, 3Ha'I8HKJI '18.CTOTY CBR-

3H H od•e:uuHX qacror sapHaropa H 1:a11epu) sa liBJCeTe He xorJtH 6urt. 

npOBepeHI:l H3-3a H8COOTB8TCTBHR IIU:eta pea.JU.HOil CHCT8K8 (12 JIOna-

TOK pOTOpa BII8CTO !0, OTCyTCTBHe J:OJIJI8KT0pHOr8 KOH)tescaropa, BTO- ...• 

pol nOJIOBHHI:l m:uepl:l H .Jtp.). B pesyJiatare storo Hsxepena ua 118.Kete [1
1 

,lj 
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He nOSBO~KIH npOBepHTL oqeut. B8lanl8 faxTOpR - CBH3& K~ pe-

30HaHCHHJm CHCT8l48.l.m nepBOI H BTOJIOil cryneHelt ycxOp8HlfJI H H8JIJI'IH8 

napa3HTHHX HaCTpOeK. 

laxcHIIaJlt.Has aunJIHTy)(a. HanpJUteHHJt m Jtonon~treJit.HHX sxexrpo

Jta.X Ma.KeTa (npH Q = II 50), HSME!peuHaa npH no.llOII(H ocnHJIJlorpata 

( B H.llilYJiaCHOK peXHKe - nua C qaC'l'OTOJt I300 rn) 1 6HJIB. )5-40 XB 

DpH aHOJtHOJl HanpSKeHHH OKOH8'1HOrO KaCK~a 5,5 KB. 

£. JsuepeHHJI UB. peSOHaHCHO~ CHCT8Jle CHHipO~OTpOHa. 

B Ta.6~Hne I npHB8A8HH peSy4L!aru KOHTpOHLHHX H3YepeHHI MO·

HOCTH nOTepLj HSMepeHHSl 6HJIH npOU3B8.1(8HH 16 )t8Ka6pa !959 ro,tta 

nepe)t OCTaHOBKOI YCKOpHT8JISl AHR p€BH3HH. 

Ta6HHJla II. 

(lru) 
Ure~ [/ v R~ IZ u u 
BKC CHCT 

•r. 
ii 

1 thaHT JtYaBT JtYaHT (peso- (xoJie6. 
16j93 BKC ll8H'f) (xpail Cneu~ H8Jica. ~· fipHMe-
(B 16960 n~uR) uxs conpo- AI OKB qauKe ;EX (B) BKC THBJt. 8llllJlHTf-

.17~7 .II~? JI080 CHCT. JtH ycJto-
(B (B (B) (OK) peHHJl 

~r· 
! 
' 25,2 I 0,69 2,3 2,2 2,3 220 20 I .llac-ro- l 

24,2 I 0,76 2,2 1.95 2,2 310 !9 ra H3Me-' 
puac• 

23,4 I 0,78 2,1 !,9 2,1 354 19,5 BOJIHOM8-
22,9 I 0,83 1,9 I,7 I,9 490 19,4 pOll 5I:J. I 

2.1sxe- :, 22,1 I 0,85 I,7 I,6 1,7 565 22,4 
20,6 I 0,84 1,65 I,6 I,65 525 24,8 peHBS ~ 

npOH8B8- 1\ 18,4 I 0,82 1,7 1,5 I,7 455 25 Jt8HH DpH li 

17,0 I 0,85 I,8 I,7 1,8 565 19,8 
IO mute- \1 
rax era- i' 

16,2 I 0,85 I,95 I,85 I,95 565 I6,8 ropa aa- 'i 
pmropa. ~:, 

I5,5 I 0,78 2,3 2,3 2,3 35/t !6,2 !I 
,.i 

I4,2 I 0,82 2,2 2,2 2,2 455 I5,3 

I2,55 I 0,73 2,7 2,65 2,65 270 !3,5 c.~~ 
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ITo OKOHqaHKH peBH3HK ycxopHraaa B xauepe 6HAa CKOHTHpOBaHa 

pesonancnaa cHcreua nepaol cryneHH ycKopeuKa; ua craropuox xo~•

qe aapuaropa dun ycranoBReH .n;onoanure~oHHA nepe~BRZHOB naxer. 

Bue xauepw dH.IH CMOir.rHpOB8JIU wH.Jtepa, 1111ruue .n;onuuuut.BHe 
3Jiexrpo,JtH. 

ITpH nepaax xe HaxepenHax a ,pa6oqex ~uanasoue qacror 6waH 

o6napyzeHH napa3HTHHe nacrpoiKH. BwaCBKIOC. Ha&HqHe ABYX BH)tOB 

napaaHraax nacrpoeK. nepBHR BHA ~~u. ooycaoaaeu suaqHTeaauol caaaaa 

BropoH B~ napa3HTHHX HaCTpOeK 6Hn CBR3aH C B036y~8HH6M 

KOJie6aHHB, HKenmHX 3HaqHTeJI&HYD Bep!HKaJIItHyn COCTRB~RD~ aJieKr

pHqeCKOrO noJia. 



- "· 
11apa3HTHHe HaCTpOIKH nepBOJ'O BHJW, 6WIJ4 J4C:uD"'8HH BB&)teHHCK 

COOTDOTCTByJ)IIU(X 38.KOpOTOK H 3KpE.HOB. YcTpaHU:D napaaHTHHe KO.Ie-

6aHHS aroporo B~a cnocoOaKH, HE· uapyaao~MH nponecc ycxopenHa B 

ABYXKaCKaAHOM ~e, He YAaROCa. Kax BWSCHK40Ca no~ee, B03BHK

HOll8HKe napa3HTHHX KOJieOaHHI BTC·pOrO BH)ta OILIO 00yCJIOBJI8HO 8.ClUI

ueTpHel B 06"e:u:e BS.p.KaTOpa, CBJl~8.HHOi C ).tODO.IHHTCJUaHHM CTaTOpHIBI 

naxerou. 
. 

CJieAyeT OTKeTHT:& 9 qro napaSHTHHe XQI86aHHJl o6"eKHoro THDa 

HllaiH MSCTO npH uacrpoiKe pe30H8HCHOU CHCT8MW nepBOi CTYD8HH yc-

KOpCHHS KaX B WUtJIO'tpOHHO:U: pexoe, Ta.K H B peZHKe CTOX8.CTH118Clt0• ,j 
·l 

ro YCKOpeHHJl H83aBHCH:U:O OT .U&CTa B030yQ&HHJI CllCT&JIU. Cyll&CTBeH- l · 

nan nepecrpoAxa o6"eUHoR qactOTN (c 24,2 + 24,6 ua 29 ~rQ) ow- , 
l 

;r.y ycKOpSIIltUIMli 3JieKTpO.ztal.m nepBO" CTyneHH. 

llpH mtTaHKH )J.ODOJlHHTCJlltHI:lX 3J18KTpOJtOB OT reueparopa. C uesa- .I 

BHCHKHK aoso~eHHeu ecrecraeHHHH KBB OHS paBeH 0,32. lJla noaw- l 

l 1UeHHH KDJ( cpQepa OWIO Onpe).teJICHO J18Ct'O llOJUUII)qeHHH HH.ItYKTHBHOrO 

(39) 

r )te: )( t - paCCTOJIHHe OT TIY'fHO ~TH HanpazeHHR B CTOpOHY reHe-
paropa; 

(40) 

no pacqery noJiy'lwtH X, • !98 ex, )( 'l. • 1.30 c:w:. Doc.-e noJt

xamqeuHa H uactpoiKH .aeA~ KBB t5HR JtOBe~es JtO 0,87. 

J 



rJIABAY~ 

ICCJIEJIOBAHIH PABO!fl CIBXPOlliKJI>!POHA .B PEDIIE 
JIBYXKlCKAJUIOI'O YCKOPEHJfil. 

... .34, 

lcc•e~oBaBxa pa6otu cxxxpo~IKaerpoaa B peaxxe JtByxxac~utrt 

ycKoptKKSI nptJtDOJI&raJIOCJt npeHsBe•~TK. B onpeJttJieuuoA nocJie~tB&re.u~- , 

HOC!Ko 

!Ra TOrt, qro6y y6e,JtX!ltCJl B B83MOZHOCTK pa60TH yCKOpKTIJIJl B 

Hopxu~»BOK penxe npx HaJntqKK B Jc8.Kepe ycrpoAcTB nepBoro K&CK&Jta 

yCKOptHHa, npe,JtDOJI&r&JIOC!» HCCJit,JtOB&Tlt CKHXpO~KJIO!pOBHHA ptZHK C 

3JI8It!pO,JtaMH nepBOI CTyneHH, nept<:'l'pOtHRHMH &a BUCOKJII qactO'l'H (30-:\ 

36 Mru.). 3arell JtO.DHa <Sua npoBEtparJtca pa<Sera ycKOpKTe.as: c noBu- j · 

meuuel aMnJIHty,~;oA ycKopan~ero ua.nps:xeuHa aa qacrorax saxBara: 

a) npK DOMO~ •naCCHBHHX" pt30Hal£CHHX 3JI8K!pO,JtOB, Toto npH DOMO- , 

.IIUl )t0DOJIHHT8JiltHHX 3JltKTpO,lOB H8.C1'p08HHHX B ptSIB&HC R& qactOTH S&lJl 
Bara, HO 6es no)taqH sa HHX uanpmteHKs: er Jq reueparopa; 6) npx 

DHT&HHH )tODOIHHTIJI&HHX 3Jl8K!p0,1t01~ reuepatlpOM C He3aBJICHMHM B03-

6yQtHHtM, B036yQatJlOrO OCHOBHHl( reueparopOII 8 'f . C peryJtXpOB

KOI wasH uanpaztHXJl B036ya.JttHHa. B 060XX CJlyqaax nptJtDOJI&raAHC& 

xsxepeua roxa nyqm ua JlaJIHX paJllycax ( c II ,1;0 80 ex.) • 

laJiee 6YJIX npe,~;ycxorpeuu xccJte.B;oB&Hxa ycxopKTeJta npH pa<So~e 

nepBOro IC8.CIC8Jt& yCKOp8HKJI B ~ICJf(l!pORHOK peDMt, B peDllt n11JI006• 

pasuo« qacroruol MOJtyJtRU.HH H B pezHxe croxacrxqecxoro ycKopeH"He 

H B 3THX Tpex CJiyqaax npt.B;flOJlaraJJ OC& KOHTpOJIHpOBaTb HHT8HCHBHOCT& l 
jl,' nyqKa ycKOptHHHX qaCTHU. B nepBOH CtyneHH yciCOpHT8Jla. 

Bee HCCJttJtOBaHHa no uayeqeuHoA nporpa1111e npeAnonaranoc:& BH-

nORHHT& B teqenHe xecau.a. 

fipOBtpKa pa60TW CHHXpOU.KKROTpOHa B HOpMaJlhHOM peZHMe 6HJla 

uaqata II $eBpaJta. llepe~ caMHII naqaJlOK npoBepiCH Bw•Ro H3 crpoa 

npHCllOC06JltHK8 ~Ra nepectpOIKK peSOHaHCHOA CHCTeMH ~ODORHHT8RhHHX 

~~.,.··.•. il 
.1' 

:~~ 
1.:! 
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3B8KTpO~OB Ha qaCTOTH 30-36 lfrn. fipH npOOHOK BKADqeHHH CHXXpO

nHKJIOTpOHa OHJia nOJiyqeHa JlaKCIIII8JILHaa HHT6HCKBHOCTL 25.3 ( B yCJIOB- .· • 

HHX 8AHHKUaX, CK.CHOCKy), BK8CTO 70.3, Ha0JID~aBaHXCSI nepeA OCTa

HOBKOi YCK0pHT8JISI. Ha KOJI-~8 craropa Bapaaropa 0HJIO ycraHOBJl8HO np• 

3TOK 5 naxeTOB H nepe~BKZHOI ~OnOnHHT8JILBHH naxer. ~Jla BUHCH8HHSI 

npHqHHH pe3KOrO DOHHZeHHSI HHT8HCHBHOCTH 12 ~8BpaRSI 0HJIH CHHTH ~O

DOBHHT8JILHU8 3Jl8KTPOlU, a peSOBaHCHY8 JIHBKK SaKOpoqeHH Ke~HYMH 

Jl8HTaKH ua KPHBXH xaxepw. DocJle aroro OHJI npOBepeu yp0B8HL HHTeH

CHBHOCTK npH ~ByX WOPURX KpHBHX qaCTOTa - Bpexa (XpHBHe I K fi 

Ha pMc.I4). laxCHuaRLHaa KHT8BCHBROCTL B nepBOM CJiyqae (KpMB&Sl I 

npx BBe~euuox ~onoJiuxreJILHOM naxere, Bepxuaa qacrora 25,45 Afru) 

OKaSaJiaCa paBHOH 47.3. 3aBHCHKOCT~ HHT8HCHBHOCTK OT qaCTOTH MOly-

JISIUHH (qHcJla oOoporoB poropa aapxaropa) ABa aroro cJiyqaa noxasaua 

Ha pHC.17. laKCHMaJILHaSI HHTeHCHBHGCTL BO BTOpOM CJlyqae (KpHBaS fi 

ua pxc.14 npx BHBe~euuox ~onoJIHMTeJILBOK naxere, Bepxuaa qacrora 

26,5 ifru) - 45,3. !aapxa (BHXO~ K3 crpoa npaBoi onopuoi npyzxuu 

Ha peSOHaHCHOH JlHHHH) He laRa BOS~OZHOCTH DOJlyqHTL SaBHCKMOCTL 

HBT8HCHBHOCTH OT qaCTOTH KO~yJIHUHK ~JISI ~TOrO CJlyqaa. 

JJia AaJILBelmero BHSCH8HHSI npKqMHU DOHHZ8HBOH HHT8HCHBBOCTH 

Ha KOJILU8 CTaropa BapHaropa 0HJIH rcraHORn8HH CHKM8TpHqHO 10 naxe

TOB H OCTaBJ18H ~ODOJIHHT8JIJ.H8H nepe~BKUOl. fiOJtyqeuuaa npK 3TOM ilJ 
KpHBaSI qacrora Bpexa npKB8A8Ha Ha pxc,14 (KpKBaa DI), J[OnOJlHitT8JIL- !~~ 
HHli nepe,II;BIIZI!Oll naJt8! npaxrJAeCJtH H8 H3118HIIJI IIJOPIIY !tpBBOll H oqeHJ. ;I! 

,!. 
MaJIO xsxeuaJI BepXHDD qacrory. 19 1peBpaJia Cnoc.1e saxeuu JionuyBmei tl 
OnOpHOll npyZIU!H) llll.la B030ilHOBJI81U npOB8pKll palloru CllHlCpOIIHitJIO!pO- ,J 
ua B uopMBJILHOM peuxe. llpx caxoi 'l'll(aTeJlLHOI uacrpoilxe ycxopxreJla ·: 

~ 
y~aJIOCJt noJtyqHTL 118.ltCMIBJILHyl) MHTEtHCHBHOCTJ. 28.3, r.e. CYIIC8CTB8B- . 

uo M8HLJIYI), qe11 B .ltBYX npe~H.JlYDtHX cJtyqaax c 5 naxerao craropa .r 

x) S~ec:o ,xax H B AaJJ::r.ueAmex, Bee I!SMepeBHst HHreucMBHOC!H ua xoueq- ···1 
HOM pa.)UiVCe 274,5CM BeJlHCL no .e:eltrpOHaM npH DOIIO~H : ~ _ ~~ 

A»Jifttln'fi'.J HaXO.Jt~eroca Ha nyJta·re ynpaBJieuxa B xopnyce • 2. :, 
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aapxaropa (47,3 • 45,3). 3ro oOcroarea•crBo xoxxo o6•scuar• Ks

xeseHKeu ~opuw KpKBOl qacrora - Bpeus npK nepexo~e x IO naxerau • 

llOHCKK ApyrKX DpK'IHH DOHHZ8BKS KH!8HCHBHOCTH (no Cp&BR8BKQ 

C ee ypODHtM J(O OCT&HOBKH ycKOpHT8RH ~H peBHSBK) B8 YB8Hq~HCo 

ycntXOM. ll03TOMJ 6HIO pe•eao AaS SKOBOMHH Bp8M8BH B&q&T~ HCC~I~O

BaHBH AByXK&CKalBOrO ycxopeHXH npl DORyqtBHOK peZKMe pa60TY, r.e. 
npH DOHHK8HBOI HBT8BCHBHOCTH CKHXpOUKKRO!pOB& B ero HOpMBAoBOI 

CX8M8. 

l•a yueu••euxa CBHSH ue~y pesoH&HCHYMX cacre.aKK nep~oro • 

BTOporo KaCK&AOB 2.3 feBpaBS 6UBH yct&BOBA8HY 3KpaHY Me~ OCHOB

HHM .-yauro• H pesoaaucuol cacreuoR JtOnoaua..re.loHHX a.leKrpOJtOB. 

DHIO T&Kae CMOH!HpOBaHO HOBOe npHCDOC06JitHH8 ~S nepecrpOIKK JtO

fiOJIHHTtJI.BYX SJ18K!pO,ltOB Ha 'l&C!OTY 30-.36 jfru. 

25-26 ;eBpa~H HCCX8Jt0Ban&Ca pa60!& CHHXpOUHKaOTpOBa C ~ODOJI- ' 

HKT8~HHMH 3JI8KTpO,JtaMH, H&Ctp08HHYMH B peSOH&HC R& q&CTO!H S&XB&

ta, des no.J;aqH ua uxx aanpazeuaa or aq reueparopa. B srox pexxue 

diU& DOJiy11tH& IBKCJIII8.1oH8Ji BH'1'8HCKBBOC!o 5.3,3, r.e., DO'ITH B lBa 

pasa 60JioEJI 7 qeu DO.Iy'l811H&H nepeJt 3THII B uop-..iHOM CliHxpOUJIUO- i" 

!pOHHOII pexHMe (28,3). r ., 
~ 

C.le.JtYB••• arano11 dwro xccJte.n;oBauxe UIIX.IOtpoauoro peua nep- '' 

BOI cryneHB ycxopeHaa. lsMepeRBa roxa nyqxa npodBKKOM c ~cras
IXHOHRHJI ynpaU8DIM, DpOB~Jt8BIIHt 30 C8B'lH6pa !959 rOJta }{.JI.HOBH-

KOBIDI, MJIH B llHK.IOTpOBHOM peDKe Ha pa.oyce I2_t0,5 CM 'fOK 360:ama 
~. 

npH uanpazeHHH Ha AfaHre I--15 KB. laKCHMa.loBYB tOK nyqxa, RSKe- ;~ 

peHBBII B &pre I960r. HOBIDI npo«<RIIKOJI E.I.PoaaROBIDI, R& piiJIHyce J 
10 CM daR paB8H 600 UK&. CODOCTaBIHS Jt&BHY8 TOKOBHX K3118p8HHI HH- il' 
T8HCJIBROCTH nyqx&, aun•Hty~y JCKOpa&.tro &anpSZ8BHR B QKKROtpOHHOM 

KacKa..e MODO OU8HHT. B8.H1fHIIOD 2'; ICB. 

.l 
:J 
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flpH HCCRe~OBaHHRX ~ByXKaCKSJHOrO ycxopeHHR (UHXAOTpOH

CHHXpOnHKROTpOH) 2-ro uapra H&ORI~aR&CL CH8AyD~a KapTHH&. IH

T8HCHBHOCTL ny~xa npOTOHOB Ha KOHeqHOM p~HyC8 8KHXpOUHKROTpOHa 

B SaBHCHMOCTH OT BeRH~HHH TOKa, DHta».ero 00KOTKK 3R8KTpOuarHHTa 

MsueuaRacL no xpHBOI, npxBe~eHHo~ ua pHc.I8. Ha arou ze pHcyuxe 

nyHKTHpo:u noxasaxa B ~pyrou uacmraoe (B MKa) Taxaa ze saBHCHKOCTL 

HHT8HCHBHOCTH TOKa nyqKa UKKROTpOHa Ha p&AHyce 15~2 CU. laK BRA• 

HO H3 pHCyHxa, MaKCHMaRaHaS HHT8HCHBHOCTa TOK& nyqxa UHKHOTpOHa 

Ha 3TOT pas OKRa 250 MEa. 

CoB:uecTuaa pa6ora ~Byx xacaa~oB uaOnm~aRac~t npH TOKe nHTauaa 

3R8KTpouarRHTa 3900 a. llpH 3TOM TOKe BKBD~8HH8 UHKROTpORHOro xac-

Kala flOBHBaHO HHT8HCHBHOCTL Ha KOHeqHOM paAHyce CHHXpOUHKROTpOHa 

OT t,3 ~0 20,3. flpH ll0HHZ8HHH TOKa llHTaHHH 3R8KTpouarHHTa BKRDqe-

BH8 UHKHOtpOHHOI CTyneHH H8 BRHRHO HR HHT&HCHBHOCTL nyqxa ua KO• 

ueqHo:u PaAHYce, a npH TOKax 6oR~tme 3900 a nyqoK ua Kouequou pa-

y~8JIOCJ.. 

3aKBD~HT8JlLHWK 3Tano:u pa60TH 6HJIO HSyqeHHe ~ByXKaCKaABOrO 

ycxopesHa c nepBuu Kacxaxo:u, pa6oran_.u B pexx:ue nHRoo6pasuo~ 

qacrorol uOAJJIRitHH H B cToxacrHqecxou peaxue. 

Pezau nH~ooopaaaaH qacroruo~ xo~yRRitHH ycxopHD•ero uanpaxe-

HHa nepBoro xacKBJta nponap.uca JUJff. c.1yqaa yaxoa noJiocw nponycKa-

~ f" I··' 
·~ -~ 

~ ~ 

~ 
l 
:~ 

li 
:r 

HHR (QHKJIOtpouuaa uacTpolxa, ~.f = + II xrn). l!acTOTa :UO.JlYJJRIUIH , '.~

1
• 

H3:U9HRJfaCJ. B )tHana30He !50+1500 rtt npH rRy6HH8 KOJtYJIHUHH 20 KI'lt• 
)l 

Auo~uoe uanpa&euHe JiaMn oxouequoro xacKBJta reuepaTopa B'l-6,5 KB. ~~~ 

llpH COB:UeCTHOI pa6ote nepBOrO KaC~ B yxaS&HHOK peZHK9 H OCHOB- il' 
HOrO CHHXpOitHKJIOTpOHHOrO KaCK~a BKKaKOrO H3K8H8HHR ypOBHH HHteH-

CHBHOCTH Ba KOHeqROll pa.JtHyce He H9.6JJD)t8JIOCJa. i 
~J 
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!~a npoBepKH pezxua cToxacTxqecxoro ycxopeu•a no~oca nponyc

xanma TpaKta ~ono~BHTt~uux ycKopmo•Hx a~extpo~oB OK&& pacBHpesa 

JtO ~ f = t..O ,25 Jdru.. B xaqecTBe resepa'!"opa, aoaoyzn,ul(ero qactor

HW! MO)Q'1ISIT0p (6JIOK R C ) 6HJI KCDO.IJ.SOB&R resepatop CKByco

alaJILHOrO nanpaZeHHSl THna Sr-!2 •. BepXRSlS 'I&CTOT& B'l reutpa'l"Opa 

25,3 tMJru.. 
HccJie)(OBaHHaw peDMa c-roxa.c·r•qecxoro ycxope&xa OHJto yctaHoB

~eHo, qTO COBMeCTHaSI pa60T& JtBYX ~ac~OB npHBGAHT X H8KOtOpOMJ 

DOBumeHMD HHT6HCHBHOCTH TOAbKO np~ OnpeAt~eHHHX 3H&'I8BHSIX uanpa

Z8HHOCTH MarHJI'l'HOro noJia 11 qac'!"O'l"'!.l reuepaTopa, aoaCSyQaBJiltro uc

TOTHuil KO)(yJISITOp. fax, HanpHKep, rJp:K TOKe H&JlarBK'I8BIIft 4200 a H 

qacrore MOAJA~H 80 ~~~c• DOBMW8HH8 IHT8HCHBHOCTH C 

60 JtO 80 )l8JI8BHI (no • 1h'BOCHT8.6B08 DOBD8BK8 iUIT8H-

CKBBOCtH uaOJID)(aAOC» npK qaCTOTaX MOAYJIHnKK 20,40,60,80 H 100 Kr~. ' 

laKCHMaRLHOe llOBHWeHHe ypOBHSl HHTeBCHBHOCTK 0K&O OTK8'18BO npH 

qac'!"orax KOJtyJISIU.HH 80 Kru. (Ha 30%) H IOO Itnt (Ra I~). 

llo OitOH'I&HHH paOot, CBSI88.HHHX: C HCCJie){OBaHJUlllH )J;ByXJtaClt&,ltHOrO .; ' 
) 

MeTO~ ycKOp8HH8• 6H4H y~eHH H3 xauepH )J;OnOJIHHTeJI~IV9 yCKOpRD-

~e 3JI9KTpOAY H Zai8SB8.S AHHHRj Orpe3ItH pe30H8.HCHHX JIHHHH 6UJIH 
it 
tl ;. 

saxopo11eHH Me.-H:wm JteBraKH ua KpLUIKH Kauepu; co craropnoro KOJihi.ta li 
sapxa'!'opa fiH.I cHaT J(OnOJIHHTeJJ&Hldl nepeJtBHltHOit naKeT. nocJie 3toro ,, 

(8 K8.pta) Oy•a npoaepeHB. HHT8HCHBI!OCTJ. nyqxa Ha KOH&qBOM pa,ItHyce, .~ 

KOTOpaa OK8.38A8.Ca p8.BHOil 68,3 t T.e. npaKTMqecKH H8. ypOBHe, H8.-

0Rm)lRBmeKCSI nepeA OCT8.HOBKOi JCKOpHTeJia AHH peBHSHH. 
f 
I 

I 
J ,, 

•I 
;'. 
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. BllBOJlU 

I. llOBH.IIIeHHe HH'l'eHCHBHOCTH nyqm npoTOHOB B peDMe .n;ByxKacKBJt, 

uoro ycxopeuHa, xoropoe MOKHO 6u~o OXHAa~ Ba ocHOBaBHH pacqeroB, 

npoBe){&RHHX B rJraBe I, Jtocr•ruy-n ue y.ltaJIOCt.. !ax, Hanplntep, 

I(HKJIOTpOHHYB 1'0K, HSMepeHHYB Ha p.:t)tmyce !5 CM, paRHIUICH 250 Wta, 

Tor~a KaK no pacqeruux ~HHK OH .~o~zeu Osn 6HT» He xeHI.me 

I - !,5 ~~a. 

2. OnTHMaRJ.HYe ycROBHa ~a cJBuecruoa paOOTH .ltBYX xacxanoB 

He OWIH )(OCTHrHY1'H HS-38. OTCyTC'fBIR 3~K'l'HBHO )(811C'l'ByDI(HX 8JI8JII8H- , 

TOB H8.CTpOIKH BHCOKOqaCTO'l'HHX cmc·re:u nepBoro H BTOporo K8.CKBJJ;OB. :f 

3. HopKaJI»Haa pa6ora ycxopHT!JIR Ouna sapymeua KS-sa BOSHHK

HOBeHHSI napa3HTHYX KOJie6aHHg B pa:loqeu ,1J;Ha.na30He liRC'l'OT. B 00Hq

HOM CHHXpOUHKAOTpOKHOM pexHKe HHT3HCHBHOCTh nyqxa npOTOHOB 6HJia 

B,J(BOe Jl8Bhlle H8.6Jll))taBmeitca nepe,D; •>CTaHOBKOit Ha peBHSHD. ll0HBJ18HH8 

napa3HTHLIX H8.CTpOeK 0HJIO 06yCJIOBJIItHO, B nepByD oqepe,n,, Hapyme

BH8JI aKCHRJihHOM CHXKeTpHH BHCOKO~lCTOTBOI CKCTeMH, BHSBaHHHM 

ycTaHOBKOlt B Ka.Jiepe ){ODOJlHltt8JIJ.HJU: paJUIOT8XHHqeCJCJIX ycTpOitCTB 

BTOpOrO KaCKa)ta H ycTaHOBKOII ,I;OTIO.'IHHTeJIJ.HOrO nepe,~tBHXROrO naxeTa 

ua KOJr:t.ne craropa BapHaTop~, 

I 
. ~ 

' I 
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3~aqa npaKTHqecxoro ocyleClB~euHa xeroAa ~ByxxacKaAUoro 

yCKOpeHMJI Ha Ae~CTByD~eK CHHxpO~jXROTpOH9 SBRH8TCH B9CbYa CBOZ

HOH. KpOMe Od~e~ C~OXHOCTH CaM&i 3~aqx, npoBt~eHHe MOHtaEHYX K 

HSUepHTenLBYX pa00T CH~bHO SaTpy~BeHO BBCOKOl pa~HOaKTHBHOCTLD KaM 

uepu, q:ro cy~ectaeuuo orpauHqxBaet Bpeua npe6H»aHHa B xaMepe • 

B6JrH3H Bee. 

BunOHHCHHyD pa60Ty CBeAJCT faCCURTpHBat& KaK nepBYH H Ot:f8S. 

Ba.ZHHH 3Tan ua nyrM~ K pemeHHJ) noc:ranJieHKolt saJ(aqH. IIecuorpn: ua ro,,: 

t:fTO Ha 3TO:U 3Tane ue 6H~o noayqe:e o Hct:~epnHBUJrtero OTBeTa Ha Bonpoc ·~ 
o BO:JIIO:&HocTII cymec7BeHHoro no1umeHu u:reHCIIIIIiOCTII nyqxa 11ero- I 
AOM ABYXKaCKa~HOrO ycKOpCHHH, HMe»TCH Bee OCHOBaHHR yTBepaAaT~, r 

t:fTO pa60TU B DTOM HanpaBJieHHH CAe~yeT npO~OAXaTL. 

B ~a~Luenrueu ueo6xo~HMO: 

a) ycTpaHHTL BCC HeAOCTaTKH B paAHOTOXHHt:f8CKKX ycTpO~CTBaX K 

annapatype, B, qac:ruoctH, 

oOecnet:fHTL B03KoaHOCT. JUICT8HUHOHHOH nepectpOAKK B COOtBit

CTByJ>ll{HX npe,JteJlaX C00CtBeHHOH qactOTH pe30H8.HCHOA CHCT8MW nepBOrO 

KaCKa.Jta; 

r•ateJlLHO 3KpaHHp0BaT. Apyr 0! J(pyra ptSOBaBCBHt CHCTeMH 

060KX K8.CKa,Jt0Bj 

06paTHT~ OC060e BKKMaHH6 HQ CKMM8TpKpGB&BKt BCtH CHCTtKYj 

0) ycTpaHHT» H~OCTatKH B KeTOAHX8 KSMepeHKi, ~ony~eHRH8 

Ha nepBOK 3Tane pa60TH, B qaCTHOCTH, paspa60T&TL M8TOA H ycTpOH

CTBa ~g HaASZHHX H3~peHKH TOKOB nyqga Ha M&AHX ~KyCaX 

(IO - 80 CK); 
I 
f 
' I 
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B) 06ecne'IHTIJ Tl!\aTeJI&HyD ilO,D;:rOTOBKy K npOB8){8HKD 3KCnepHM8R

TaJILHUX HCCJI&){OBaHHH Ha CHHXpOUHK.IIOTpOHe, yqTSi OTIHT, TIOJtyqeHHhtif 

Ha nepBOM 3Tane HCCJl8){0BaHHfl. 

Bacroautasr pa6ota BHnOJIHeHa c~>TPYAHHKao rpynnw cHuxponmcJio

rpoua no,D; o6~KM pyKOBO){CTBOK l.t.lRyn&rH. Be,D;y•HK Kaaeuepo:w-paxxc

tOM RBJIRJICR crapm HHzeuep A.JI.Ca.aeHKOB. luxeuep A.H.C~OHOB 

npoHaBeJI pacqeTH peu:woB ycxopeo.i ( rJia:ea. I orqera). C2apliHH HH

zeuep E.I.PoaaHOB H mtzeuep· JI. JI.H4)BHKOB rrpOBO,llHJlH 113M8p8HHSI HH

TeHCHBHOCTH nyqKa. B no,D;roroaxe ~~HoTeXHHqecxxx ycrpoHcTB H 

annaparypN, a raxze B npoBe;teuo aKcnepHMeHTOB ua ycKopHTeJie 

yqaCTBOBaJIH! HHZeHep H.B.EuqeBHq <EoJirapHR), c:rap111H8 T8XHHKH 

E.H.MapqeHKO, D.B.IaKCHMOB, H.ll.C4~qeuoB, crapoe xexa.HKXH 

E.K.KAmmHH, A.B.nxcyJIHn. 

Paapa6otKa KOHcrpyxnHH pa..a.u:o~rexuHqecx.u:x ycrpollcTB, paaKe

llteHHHX B KaMepe 6HJIR BHil0JIH8Ha CTU.p.HM HHZ8H8p01l KOHCTpyKTOpCKO

ro 6Dpo I.X.Hos,ltpHHHM. lexanHqecKae H JlOHTa.KHHe pa6oru ua ycKOpH

rene 6HJIH BHilOJIH8HH rpynnoH pa60qi!M 3KCnepHll8HTaJILHO-KeXRHHqeCKHX 

uacrepcKHX noJt pyKOBO){CTBOK uaqa.~ltHHKa npoHaBO.llCTBeHHO-texuuqec

Koro OT.JteJia K.J..Ealfqepa. 
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