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YtieHHI ceRpeTapb CII8UHMH3HpoBaHHOrO COBeTa 

;f:ll~t>f-0-1: ,e) M.~ . .liHxatieB 
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Odmaa xapaKTepucnt:Ka pad 

AKTyM:oHocT:o. IloCJie,IJ,HHe .n.eCHTMeT.tm 

~H3HKa H TeXHHKa CM:OHOTO"'HUX ~TUBHC 

XO.IUIMU ,IJ,IDI pemeHHH npoMeM B TaKHX OMa 

MO~epmlli CHHT83 , peJIHTHBHCTCKaff CB1f- 3.Jl 
HHRa, ycKopuTe~ 6y.nymero. IToaTOMY aRTY 

Be~eHHJI Hcc~e~oBa.Hlrli, H~emrux: Ha pa 
H C03,naHIDI no ID1M MOll1HHX UMIJY~l>CHHX yeT 

~arrasoHa (no) . nHccepTa.rurn nocBJill{eHa n 
pemenu:i1 BHCOROHa,Jl;8lKHHX, CTaOMbHHX no 

no MOll!HOCTH HMITY~nCHHX ycTpoHCTB ,IJ,IDI cc 

HUKH . B pa60T8 pacCMOTpeHI:l BOIIpOC!l, OTE 

,IzyJUITOpoB H HH.nyKTOpOB ,IJ,IDI ~eih!mc HH,D 

OMa,Jl;aKXI!IDC noBillli8HHHM TSMIIOM Hadopa 3HE 

Horo ~ei1cTBHH . AKTyMnHOCT:o sToro Ha~ 

MH rryTeH C03,naHIDI YCKOpHT8JI8H M8,Izy.KlJI8I 

Ue;r:o padoTu saKJIIDtiaJiac:o B paspa6o1 

MOll1HHX HMITY~bCH!lX ycTpOHCTB Hc-.nnarrasol: 

CO'l8TaHHJI MOll!HOrO THpaTpOHa C H~8HHb 

I) liCCJI8~0BaHH8 H paspadOTKy HH.llYKTOpOI 

nOB111118IlliUM TOMIIOM Hadopa 3HepriD! U ltM j 

pellleJriDi HOBHX MO.llYJUITOpoB ,WHI .11J1Y, CO~E 

MOll!HOCTH Ha OCHOB8 KpyiiHoradapRTHHX wei 
3) HCCJI8~0BaHHH Ilp8AJIOJK8HHOH MO~qJHUHp< 

.mmrur (M,U'M); 4) paspadoTey li C03.IJ.aiiH8 

liHJK81tWI!i H 0HCTporo BlffiO~a. 

Hay'IHaJI HOBH3Ha . Mouume HMrryJI:OCl!hle 

yCKOpUT8JI:Ol!OH TSXHl'IJtH flOCTp08Hbl ITO HOBl 

TMbHO HCCJIS.II.OBaHbl 3B811M CJKaTlffi MO!IUIOC 

B 3BeHbJIX CJKaT~m nepeKJIJOtiaiOll1He .n.pocce.m 

HllX Cep~e"'HHKOB HH.nyKTOpoB Jll1Y • 
IIpeAJio;KeHa H ucCJie~oBaHa HOBM cxer 

MD:~. CxeMa rrpe~asnatieHa ,!I,IIH 3ai!HTIDI c 

Tip8AJIOJK8H li HCCJI8~0BaH BapHUHT "de: 

Oc5Jra.n.aiClltHii nOBUIIISHH!lM TSI,ffiOM Hadcpa 3H! 

~ro KA. llpeMOJKeHHili1 BapRaHT .1IJ1Y 3ai 

BOM. (A. c. 1263189 (CCCP). - 01!, 1987, 
!1p8AJ10llt8H lll HCCJl8~0B..'1H BapHaHT TB8] 

sneproeMKoro HH.nyKTopa c peKop~oft Bem 

HarrpflJKSHHOCTbiO OKOJIO 50 RB/CM. 
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06rrtaH xapaKT8p1ICTliKa pa6oTll 

AKTyaJII>HOCTI>. ilOM8,IJ,Hl18 ;:J;SCHTMSTIDI HHT8HCI1BHO pa3B1IDa9TC.fl 

\PR3ruta H TSXIIHKa CMI>HOTO'IHI:IX pe.miTliBHCTCKUX rrytiKOB, KOTOpHe HS06-

XO,IJ.liMil ,IT..IDI pemeHIDI rrpoMeM B TaKHX OMaCT.flX, IW.K y!1paB1UleM11ti Tep

MO~epmlH CliHT€3, pe.miTlillHCTCKail CBll-MSKTpollliKa, Jia3CpHaa· TBX

IDIKa, YCKOpliTMH 6y.n:ymero. ll03TOMY aKTy~HOll .IIBJJRSTC.fl 3a,JJ;a'la rrpo

BB.USHIDI HcMe~oBa.HIDi, H~emrnx ua pa3pa6oTey cxeMHHX pel!lemril 

.u C03.uaHIDI ITO mm MOII1HHX llMIIY~I>CHHX ycTpoficTB uauoceeyH,UHoro 

,URaiia30Ha (IIc) • ;uRCCSpTauiD! ITOCBfiiilSHa ITOHCKY U UCC~9,UOB8ID!IO HOBHX 

pememrfi BllCOKOHa,II;Sl!tHHX, CTa6M:&HHX ITO Bp9M9HH I1 3H1l'lliT9~I>~X 
ITO MOIIIHOCTU mmy~Cirn:x yCTpOHCTB ,IT..IDI COBp9l\t91lliOii yCitOpliTMI>HOii TBX

IDIKH. B pa60T9 paCCMOTpCH11 BOrrpOCll, OTHOC.fllllltSC.!I It pa3pa6oTK9 MO

~JUITOpOB H ~KTopoB ,IT..IDI ~eihrnx RH~It!WOHHHX ycKopHTe~eii (JlliY), 
OMa,UaromHX ITOBI1W9HIUr.~ TSMIIOM Ha6opa 3HeprHH H K03~9HTOM ITMC3-

HOrO ;:J;eiiCTBRff. AKTyaJII>HOCTI> 3TOrO uarrpa~eHH.!I CB.!I3UBa9TC.!I C ITORCKa

U>I rryTeii C03,UaHIDI YCKOpHTMSH MB~I<IIlero ITOKMSIDill. 

Ue~b 006CTH . 3~<Ja.JiaCI> B pa3pa60TKO, liCCJIS,UOBaiOOI II C03,Ua.HUJI 

MOIIIHHX HMITY~I>CHHX yCTpOHCTB IIC-;:urarrasoua, Bll!IMHSHIIHX. Ha OCHOBS 

CO'lSTaHIDI MOIIIHOrO TnpaTpOHa C H~SllHID.lli 3~9M9HTaJ,fil, B TOM 'lllC~e: 

I) liCC~9,UOBaHH9 U paspa6oTKY HH,IJyKTOpOB .IJ,JIH Clt.JII>HOTO"lHlric JIMY C 

ITOBI1W9IIHUM TOMIIOM Ha6cpa ::meprmr U lill.lli 2) HCMS.UOBaiDI~ CXSMilllX 

pemeuufi HOBHX MO~JUITOpoB ,IT,1I.!I JlliY, CO,U9plKaliii1X 3B9Hll.!I CJ!ia.TRff 

MOIIIHOCTU Ha OCHOBS Kpyrruora6apHTHHX · qieppOivJai'IlliTHllX cep,Ue'lHHKOBi 

3) HCC~S.UOBaHU.!I rrp9.IJ,.7IOJK9HHOH MO.niiqMnllpoBauiiOii ,UBOJIHOfi cpOpMHpYIOUte!! 

~IlliU (M,U<l>JI) i 4) pa3pa60TKY U cos.n;rume' UOilllli:IX m.Irry~I>Cifll:X ycTpOMCTB 

liHJKBK.IUm IL 6ucTporo mmo.na. 

Hay'liiaJI HOBHsna. Mounme. HMIIY~I>cirue ycTpoilcTBa uc-,JUtarrasoua ,IT..IDI 

yCitOpUTS~I>IIOiii TSXHliKU IIOCTpOSH!l ITO HOBllM CX9Mal.t. BrrepBHS 3KCIT9piD,teH

TaJII>IIO UCMS,UOBaHH 3B9Hll.!I CJ!ia.Tlill MOIIIIIOCTH na ypOBI!iiX COTSH MSraBUTT. ; 

B 3BSHI>.!IX CJ!ia.Tlill ITepeKJIIO~IDIIII1e .npocceJIU BHrr~euu H3 Kpyrruora6apHT

HHX cep,ne'lllliKOB ~KTOpoB Jll1Y o 

!1pe.IJ,.7IOJKeHa H HCMS,UOBaHa HOBaH CXOMa cpopMllpOBaiiiDI Ha OCHOBe 

MUOJI. C:xeMa npe,UHa3Ha"leHa ,!T,1I.li 3arrllTKII cep,ne'IHUKOB illi~KTopon JlliY. 
Ilpe.IJ,.7IOJK9H It HCMS,UOBaH BapHrutT "6e3JKSJI93HOro" IDWKTOpa Jll1Y, 

o6Jra,n.aKIJUrli rroBumemmM Ter.moM ua6cpa 3Heprmr rrpH TOitaX B uarpy3Ke 

..viQ KA. IIpe.u.rrOJKeinruii mpnanT .1ll1Y 3alllliU!BH aBTopcKHM CBH.n;eTe~:ocT

BOM. (A.c. I263I89 (GCCP). - 011, I987, 1~ 14, c.272). 

Ilpe.IJ,.7IO.lK9H :a lfCCJlS,UOBaH BapHaHT TBep.l(OTMI>HOrO_BHCOKOY.UMI>H0-

3HSproeMitOrO ~KTOpa C peKOp,UHOR BMU'Il!HOH ~9KTplt'I9CKOrO ITOJUI 

Harrp.!IJKSHHOCTI>J? OKMO 50 K13/Cllll • 

fl~1-t;;!;tJfliHL;il-Bll~~ 

~~ flJJ .. ~!'TIH:r tlCC.'H~.llOll~U~ 
~A~~OTEKA. 

~---~!Zjl'!',~ 



Ilpe,IJ;JIOJK8H!:l, C03.IJ;8H!:l li 11CCJI9.IJ;OBaHI:l HOB!:le l!MTIYJI:&CHI:le ycTpOHCTBa 

,n;JIE CUCT9Mbl IDDK9KU!l:H B npOTOTHTI KOJIJI9KTilB!IOrO YCKOpUTSJiff T~eJII:lX 

.. l!OHOB (liRYTif) 11 CHHXpOTpOH. 

II_pe,JT,Jio~eu cnoco6 i!Jopr.mpoEaHM CM:&HOTO'!Hux ( ..... I KA), yJii.Tpa-:-: 

pSJIRTUBUCTCI<IDC ( 0 ....;30) ny'!KOB 3n9KTpOHOB HC-,IJ;JIRT9JI:bHOCTR H. YCTpoft

CTBO ~ ero ocymecTBJiernm. Tipe,IJ;JioJKeHHI:le cnoco6 11 ycTpofrcTBO 3aiJlRI!IO

. Rll aBTOpCKRM cBil)teTSJI:&CTBOM. (A.c. I266452(CCCP) .- Ol1,I977 ,.IH4 ,c.272). 

IIprutTINSCKOe np:m.mnerrne nom'!eHHI:lX pe3yJI:&TaTCB 

Ilpone.nemrne ncCJie,noBa.HIDI 11 sKcne:pi!MeHTH c KPYITHora6ap11THI:lMH 

~ppoMarHHTHI:lMH cep.ne'!ID!KaMU n c JIRliiDIMH nepe,na'l, co,nepJKall!llMll 

HSJIHHS:iimle 3JI8M9HT!l, ll03BOJIUJIH nOJIY'!HT:& .IJ;aHHI:l9, KOTOp!:l9 l!CllOJI:b30-

Baiii:l np11 pa3pa60TK9 MOillHI:lX HMIIyJI:&CIUnC ycTpofiCTB, HaHOC9eyH.IJ;HOrO 

.nnarra3oua ~ ycKopnTeJI:&Hon T.eXHHKU. 

Pa3pa6oTaH!:l n BHe,lij)eHH B :mcnepiiMeHT pJI.JJ; Monnrux HMIIYJI:&CHI:lX 
~ . . >10 . 

ycTpOMCTB HaHOCSKy~IOro ~aiia30Ha ~ ROJIJISRTHBHOrO YCROpHTSJiff 

T!DKSJII:lX HOHOB, B!:lCORM l3RCIIJIYaTa.rmOHH8.1I Ha,neJKHOCT:& H pa60TOCTIOC06-

HOCT:& c:rrcTeMI:l ycTponcTB HH.JKeRIUm · Ha npoToTnne . KYTll noRa3aJIH s!l$lR

T.I-IDHOCT:& H nepCllSRTHBHOCT:& pa3BHTOrO TIO.IJ;XO.IJ;a R pa3pa60TR9 aHaHO

r:rrqaJ:lX CHCTSM, pa60T~ C llOBHmSHHOfi ~CTOTOH llOBTOpeHUH, 

!3RcnepiiMSHT8JioH!:l9 .IJ;aHHI:l9 t TIOJIY'I9HHI:l9 npn pa3pa60TR9 CIICTSM 

lUDKSRIUm,HCTIOJI:&30BaHI:l np:rr npOSRTMpOBa.HIIH CHCTSM BBO.IJ;a H Bl:lBO.IJ;a ~ 

HyRJioTpoua JIBS O.lffill. 
0CHOBH!:l9 ITOJIO~SHHR, B!:lHOCIIMI:le Ha 3amMTY 

I • IlpiiMeHeiDie B yCROp11TeJI:&HOH T9XIDIR9 CO'!STaHUH MOIJlHOrO BO,IJ;o

po.IJ;Horo THpaTpOHa C HSJIHHSHHUMH ~ppOMarHHTHI:lMH aneMeHTaMU RaR 

c cocpe,noTo'!eiiHI:lMll, TaR n c pacnpe.neJieHHI:lMll napaMeTpaMU, [(eJiecoo6-

pa3HO ~ TIOJIY'!SHHH IDvlilyJI:&COB MOillHOCTH HC ~arra30Ha Ha ypoBHRX 

HSCFOJI:&RHX .IJ;SCRTROB rBT. 

2. 3a C'!ST HCITOJI:&30Ba.HUR B MO.IJ;yJIRTOpax ~ CXSM C~TUR MOIJlHOC

TH U HSJIHHellHI:lwr ,npocCSJiffMll Ha OCHOBS ItpyllHOra6ap11THI:lX cep,ne'!IDI

ROB npOHCXO~T YBSJIH'!SIDIS· MOillHOCTH B Itall(,nOM 3B9H9 B HHTSpBaJie 

. :2+8 B .IJ;I1aii830H9 .n;.mrTeJI:i:,HOCTefi I!MIIYJI:&COB, COOTBSTCTBSHHO I00. 
IOOO HC. 

3. )lOCTHJKl!MI:lll ROS~8HT nepe.IJ;a'!H llHSprnH OT ITOCJIS.IJ;Hero 3B9Ha 

mKa.TUR B MJl<M - 0, 6 ll03BOJIR9T cqopvmpOBaT:O IDvlilyJI:&C .n;.miTeJI:&HOCT:&IO 

~30·Hc Ha ypOBHRX' ~I5 rBT C B!:lCOKOH [(URJIH'!HOCT:&IO npn ITOMOmff 

O.IJ;Horo T~TpoHa H meCTH 3B9H:&9B C~THR. 

4~ JlJIR Haxo~eHHR .nnu~ecKoro conpoTHBJieHHH KpyiTHora6apnTHI:lX 

cep.ne'!ID!KoB HH.nyKTopoB ~ npiiMeiDIMa MeTO.nnRa ~eHepuoro pac'!eTa, 

H3BSCTIIaR B TeopHH IDv!ITYJI:&cuoro nepeMarmr'!HBaHHH MaJiora6apnTHI:lX 

cep,ne'!HHRoB ~ YCTpOHCTB aBTOMa~!KH H B~CJIHTSJI:&HOH TSXHHKH. 
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5. !1CllOJI:&3CJBaiDie ROMMy~rpyromax CBOHCTB mnnlli C HeJIUHeihroii 

cpe.noii (JIHC) U03BOJilieT B IDI.lJYKTope ~·.nocTIPI:o uarr~emiocin aneK:.. 

-rp:rl'!ecKoro nOJIR. ua ypoBHe . ,.;, IO RB/cM npn TOKaX B uarpy3Ke ,.....IOKA~ 
6. B rrpe,IJ;JIO~HHOM BapilaHTS UH.rzyKTOpa, CO.II;9PJRalll9M B co'ieTaHU.I-~ . ". 

CHKOH.IJ;OBYIO K9PaMHKY n riOJIYnpOBO.IJ;HHKoBUii: MaTepHaJI,pearru3yeMa mir!PR
~IIHOCT:& ycKoparomero ITOJIR,6mr3RM K H8ITJllL~9IIHOCTH ycKoparomero no-
M B p~3oHancumc ycxopnTeJIJ'I;~. . · 

? ~ fuaro.napa ncnOJI:&3oBailliro co'leTalnm Moliuroro TupaTpoua c JIHHim-
Mll c HSJIHHeiiuo:ii c.Pe.noi1 B ycTpoiicTm, OTHOC~CJI: a)· K :in:eKTp~ . 

~'!SCKOH C11CT9MS l!IDi:8KU!lli aneKTpoHOB B K8Mepy. a,n;re3aTOpa Ill\YTll 
,I\OCTUraeTM K03@im.(n:9HT 3a:irnaTa Ha ypoBIIe 0,5; 6) K MElKTpo.nliHaMU

'!8CKOH cnc.TeMe im.JKeKumr · B cnuxpo'r})cm · ir~CJie,noBD.TeJI:&HOCTH :r:m~i crycT

KOB, CJie.nymiruc 'lepe3 ~ue · 2.0 Me{ co3,naoTciP JIMITYJI:&c cn.r.ill B arrepTy

pe I2x8 m.f-. c 3<@9KTUBJII:lM TIOJISM ,..,;370 3 ir ,JT,JIHTSJI:&HOCT:&IO q)poHTa, 

TIJiaTO 11 crra,na~ COOTB9TCTB8HHO I5 He; 40 HC II I0 HC. 

8.B ciicTeMe mmo.na SJI9KTPOHOB u3· a.nre3aTopa IIKYTii ROJILU9BaR i!JopMa 

rrpeo6pa3yeTc.a B JIUHeiieyro,u i!JopMHpyroTc.a CiJJI:bHoTotllnie ·(,...I KA), yJI:o-

TpapeJiffTnmicTCKne ( ~30) n:ytiK:a H8HOC9KYH.IJ;HOll .IJ;JI:aT9JII>HOCTli~ .· . ' 

Ily6.mmawn(Ii: arrixi6amm W6oTli ~ · ~ · · • 

0CHOBHbl9 pe3yJI:&TaTH,Bome,lijlllle B ,n:accepTa[(ll:IO,H3J.iolK~ B I3 ny6JI:a.:. 

Ra[(MX :a sapernd:pnpOBaHH KaK 2 :a3o6p9TS!fiiR.Pe3yJibTaTbl padoTH ,noRJia

.IJ;b!BaJI:aCI> Ha li-M Mei.nyuapO.D;HOM;CIIMII03_uyM9 no K~9RTRBHHM M9TO.IJ;~_yc
ROp9IDlH B ,!Jy6He B I976:·r. ·,iia IX Bcecoro3HOM co:Beiitamr:a ·rro 'ycKopuTeJIRM 

3a~eJIHIDC 'laC Till( ·n ')ly6He · B I985 ro.rzy, ua CoBeuiarunr no· npo6.:reMru.( · 
ROJIJieKTHBHoro 1\ieTo.na ycl\opeHHR B )ly6He B I982 ro.ny, Ha X Hcecoro3:_ 

HoM ceMJmape no .lnmeiiHwi ycRopmeJUIM 3ap.'Lr.errrrl!X·~racTn[( n ··:xap:brw- · 

Be B 1987 r. ·..:. 
CTPYKTypa .wrccepTap;mr~ · Pn6oTa cocToUT us ·nneJJ;erm.a, Tpex rJiaB, 

3aitJIIO'l9Iill!l l! CITHCRa JIHTepaTypH, BMIO~IOU.:ero 62 Ha11M9HO:iJaimR~· ,UHc::.:: 

cepTa[(llll CO.IJ;9pl!tl!T I65 CTpa!IH[( MaJIII!HOITuCIIOro TOKCTa, B TOM '!HCJI9 

56 CTpa.Hll[( ilJIJIIOCTpaTUBHOrO M~TepnaJia. 

c6.nePJKBHue pa6oTH 

Bo BB9ll9Iilll! oxapaKTepn3oBaH COBpeMeHHI:lfi STaii pa3BHTUE.HOBO:ii 

06JiaCTl! TSXHHK!l_-. reHepaumr CHJI:&HOTO'!HUX SJISKTpOHHI:lX. IJY'!KOB H ·' 

ynpaBJieHne .nx .nn~errn:eM. C!JJopr.ryJI:apoBau .Te3nc Han6oJiee npocToro 

YBSJIWI8HHE.MOmiiOCTU HHTOHCllBHUX IJY'!KOB C npHM9Il9HU8M ~. PaCCMOT

pOHI:l npodneMu coopy~eHHR sTnx Mamll:H.·IloKa3aH.coBpeMeHHHfi no.nxo.nit 

BHCOK03@leKTilBHWJ MO.IJ;yJIRTOpaM .ill!Y, 060CHOnaHU aRTyaJI:&HOCTI> TSMI:l . . 

,I\HCCepTawrn, Ci!JoPMYJIHPOBaHa [(SJI:& pa60T!:lil IIpilBS.IJ;SH!:l OCHOBHH9 T83H-

CU, BHH<JCUMI:l9 ua 3aTiurTY: • · 
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13 nepBOfr r~e·, B pa;.nm IIOBUX (BO~OBUX) npe.n;CT~SHR:ii, pac-. 

CMOTp8Hf1 OrpaHR~SIDUI ITO TSMIJY Ha6opa SHeprnn. CIIJI:bHOTO'!HHX Jll!Y 
uc-.n:narrasoua. lloxasauo, ~To Ter.m Ha6opa n KII.D: r~HHM o6pasoM 

I • • ~ 

3aBJ1CRT OT OTHOIDOHHII BMHODOrO . COIIpO~SHHli 1 3aiTJ1Tf1Bai<XQSrO . IIH,nyK-

TOp <Plr.i(epa1 K BOJIWIHHO ,!U!IIal.m'IeCKOrO CCIIpOTJ.UlJISHHli OT;nM:bHOrO li.H,nyK

TOpa. 

8KcnepnMeHTaJILHo ycTauorueno, 'ITO .MJI HaXO.l!Ol:SHHli ,IUffiaMli'ISCKoro 

COllp0TllBJI8IIll.II ItpyiiHora6apRTHUX clleppOMal'HRTHl:lX cep,ll;S'IHRKOB liH.ll.YKTO

JlOB JlliY np:li!JIGiU!11la MSTC.n:IIKa RHJKSHSpHoroJpaC'lSTa, HiBSCTHM B TSOpliR 

RMIIY~:bCHOro nepeMa:rHI.f'UIBaHII.H MMOra6apRTHUX oep.D:S'llill.KOB. 

llpe.n;JIOJKeH BapliaJIT RH.ll.YKTOpa (pliO .I)1 B KOTOPOM He_ CO,ll;SPJKllTCR 

.noporocTOiill\IDC xpyrruora6apn:Tnux <!JeppoMarHRTHUX cep.n:e~KOB. Pa6oTa 

liH.ll.Y,KTOpa IIOXOJ!ta Ha pa60TY• "6e3JK9~93~oro" RH,IJyKTOpa, O.n;HaK~ RCKpo

BOH KOMMYTaTop 3aM8Heii 0Tp93Ita.Mif JIHC, 8KcrrepmteHTf1 IIOKa3~ B03- / 

MOJKHOCT:& IlO~'IOHHli TSMIIa Ha6opa :meprliR IlpR yCKOpSHRH liHTSHCHB

IIllX ll: MSKTpOHHllX IJY'IKOB ( ..-J 10 KA.), COOTBOTCTBYIOII!ll:Xfi~'lillmt MRpO-

BHM o6pasnaM ( "' I0 KB/CM). • 

13 KOHI~e r~aBH rrpn:BEi.D:SHll, pesy~bTaTH l!CMS,ll;OBaHRH_ IIO pa3pa60TK8 

l'lH,nyKTopoB, o6.na.n:a.Jffilll:X peKop.n;HHM ua cero.n;HRIDim:ii . .n:eu:r, TSMII()M: Ha6o-

pa sueprn:n .MJI Jll!Y_uc-.n:narrasoua. ·· · · 

' BnepBllS ,ll;OCTliTiryTa' HaiipruKSHHOCT:& IIOJUI ·.rr.Jrr-ITSJThHOCT:biO ~ 15 HC 

oKcmo 50 KB/cM npn ncrrM:&soBauHR rrpor..nmtJieHHux o6pasnoB rr~rrpoBo.n:
rmKoBux CTpyRTyp R Cll.KOH.D:OBO.ii K8PaMnKI1. • TaRHM o6Pa30M, IIpl'lMSHSJi:n:e 

B ll:H,ny~OHHOR 'ffi.CTII .ill1Y TBOp,ll;OTM:bHUX B!lCOKOY.D:MbHOSHSproeMKIIX 

MaTepn:MoB (ooo~oBaR Kopawma B co'IeTaHinr c KpeMHeM) rrpuBo.n;n:T 

K yMeH:r,memrro ra6apuToB, yBe~tiemrro.TeMIIa ua6opa. sueprnn (rrpn.Tpa

.D:l.J:qlfOHHux IIp9l!Myii19CTBax - 6M:biDOH CpOit ~JK6!l, Ha.n;e.lllliocT:&~ BHCQ

KIDI Kil.D: I-I . MrHOBSHHaR . rOTOBHOCTb K pa60T8) , llpe.n;e~bHaR MSKTpl.J:'leC~ . 
KaR IIpO'lliOCT:b llCMS,ll;OBaHI!UX MaTSpRaJIOB TaKOBa, 'ITO OHa II03B~T 

IIpR~3HT:&CJI K Tel.my Ha6opa 3H9prHR -300 KSB/CM; 

Bo BTOpoii r~e paCCMOTpSH COBpSMeHHH:ii ypOBSH:b pa3BRTHII MO,nyJUI

TOpoB ~ Jll1Y HC-,ll;IIaii3.30Ha, C IIp¥!11!9H9HR9M MOII!:IUX THpaTpOHOB, pa6o

TaiOII!IfX B peJKI.J:Max, ~3IOIX It rracrropTHOMJ', H H~HSHHUX CXSM Cl!taTim 

MOI!lHOCTII., 

B § I R 2 paccMoTpeHH Bonpocs npHMeHeHRR ]HC c pacnpe.n:~eHHHMR 
IIapaMSTPaMJi B MO.ll.YJUITOpax ~ JII1Y, 3.r\SCb IIpHBe,ll;SHH SKCIISpl'!MeHTaJI:&

HHS pesy~TaTH HCC~e,ll;OBarUrli CBOiiCTB TaKHX ~- IIepe.n;a~ B .D:Raiia30-

He MOI!lHOCTeii ?0+200 MBT. ·Oco6oe BHI!11laHIIe y.n;MeHo n:sy~emrro ItoM-. 

MYTanHOHHHX CBOHCTB JIIIC, II03BOJiiiiOII1llX. OCYillSCTBJUIT:b Cl!taTHe MOI!lHOCTH, 

3KcrrepJIMeHT~Ho ycTauo~eHa rrpe.n;em,HaR B~a YBMII'lemm rro.n:

Be.n;eHHo~ K ~OHHOH tianTR JlliY MO~OCTR B 1,3+2 pasa ~ Tp~-
UROHHOil CXSMll MO.D.Y~TOpa C JIHC. . • 
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I 
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r) 
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·• 

L. __ 
·fil 

.?OHc. -

111 I 
I\ I 

L-. • I I'. I 

I I ' . l' 

L_· _.__: _· _. -- _ _J 

l'Hc.I.a) li B) BapRSHTI:l: RH.nYKTOJlOB JMY R CXOMII RX 3aiiRTK11; 

6) CXOMa 3aiTRTKI1 BapRSHTa a) ; 

r) m.mym,c ·ycRo:pmomero HaiiPffJK~HIDI. 

I+ I4 --~~OMSHTH CXSMU li ll~YKTO~~· 

B § 3 paCCMOTpSH BOIIpOC IIpl!MSHSHHli 3B9H.b9B Cl!taTHli MOI!lHOCTll 

~ Jll1Y, llpOBS,ll;SHI!HS B HOBOM ,ll;IIaiia30H9 IIO MO!IlHOCTH SKCIISpl!MSHTH 

IIOKa3~, ~TO'Ko~SHT.CEaTHli B MHKIJOCSRYH.ll:HOM .n;Harra30H9 COC

TaBJIIIST 6+8, OMH liCIIM:&30BaT:& liH,IlyKTOp!l JillY-5/5000 B K8:~9CTB9 
Cep.n;e~B IISpSKJIIO"'alOI!liDC ,ll;pOCCMSil:~ llpn O,IUlliaKOBOM TlUIOpa3M9p9 

Cep.n;eiHHKaB RO~SHT Cl!taTHli YMSH:&maSTCR OT O.n;HOrO 3BSHa K ~-
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ro'f.ry • 'fiUIWUmii K03~0I!T C.lliaTIDI MOll!HOCTll B mraiTa30HO · ,JJ,1IHTOJI~ 
HocTeii · 50D+IOo· lrc cocTUBJIIIeT 3+I,5. Koa@lmnreHT rrepe.Ifu'lli aHep

nm OT 3BeHa K 3BOHY (KIT,l() COCTaBJUIOT 0,9+0,8 Ha ypoimmc MOIIlHOC;;. 

T.II ..-J ICxHviBT. 

B § 4 paccMoTpeua rrpe;n;.n:o:::eHHrui MUM (pnc.2). IlpoBe.neHo rrcCJie.no.:.. 

mume pac5oTu 3Mal00lei1 tmCTH MO.IJYJI.IITopa Ha MU~JI. HarpysKoii KoTopo:il 

JIBJIIIeTCJI .IIH.IJYK!zy!Oillirui CUCTffi&l Jil1Y • :3KcrrepnMeHTaJibHO · M,U~JI orrpoc5oaa:. 

ua Ha YP.OBwix Bl:lXO,JJ;Hoii MOlltHOCTH .no 300 MBT (puc.2a) .:: 
. •• .J u 

. . B TpeTbeli rJiaBe paCCMOTpOHH MOlltHHO llMrryJII>CHile ycTpO.IICTBa 

HaHOCeey~Cl'O ,Il;Uaiia30Ha ,li,7III CUCTOM BBO,JJ;a 11 BllBO,JJ;a rrytmOB, MOMOHT

HaJI 003a JtOTOp!1X OCHOBaHa Ha HCIIOJID30BaiDm MOll!HOrO THpaTpOHa B · 

CO"'IeTarnm C OTpe3KaMU JIHC • 

.8 § I rrpnne.nerrn peayJI:oTan.r, IIOJiy"'Iemrue rrpn paspac5oTKe .II cos,JJ;a

H.IIIO YCTpOiiCTB O,Il;HOOc5CpOTI!Oll CHCTOMil IllilKOK!zyll! MOKTpOHHOl'O rry"'!Ka B 

KaMepy Ml'e3aTopa ITKYTII. Ccs.nmmaJI n aKcrrepm.mHTaJI:OHO ueCJie,JJ;oBau-
. . ~ 

HaJI CHCTOMa COCTOUT II3 ,JJ;cyX H83aBUCU'f;lliX ITO.Il:CHC'I'OM, BKJIIO'ffilOillliX 

'~OlltHile EMrryJibCHHe _HCTO'!H.IIKH ITHTamm HC-,JJ;UaiTa30Ha: I) KaHaJI TpaiiC

rropTIIpOBKH rry'!Ka OT. Jll1Y B rui.Jimpy Ml'e3aTopa; 2) KOppeKTOp TpaeKTO

pllH illllKElKTHpyeMoro Iry"'!Ka. ]lOCTIIl'HYTilii KOS<l$llnreHT 3axBaTa B CHCTO

Me UIL'KOKn!lli .-.J 0~5 ITOJiy'IOU sa C"'IOT: I) IlpaKTli"'ISCKH IlOJIHOl'O ::JKpaH.II

pOBaiiHJI · ITOJieii anre3aTopa Ha ytiaCTKe TpaHCITCPTIIpOBilli rrytma j 2) y,n:o-

>V 

Puc. 2. YITpDlliOHHM CX9L1a . ITUTaHH.H HH.n;yi~Topa JIIIY II m,myJibC Ha 

· Buxo.ne MUII>JI • 
I - liH,Il;YKTOp . JTif.f. ; 

~ - HeJIIIHefmoe !IJIO'IO i.titliJI ; 
3 - OTKpHToe mrneilHoe ITJie:'Io MUii>JI ; 

4, 5 - l!OCJIO,il;HUe, COOTB9TCTB9HHO, ,ll;pDCCeJTh 

4 ll IWH.n;SHCaTOp IIOCJie,;mero 3B9Ha Cli\..1.THJii 

6 - 3B9HbJI C.lliaTl!JI i 

7 - 3aJ:\a10111aJI 'IaCTb MO,JJ;yJI.IITOpa. 

3 

1. 

6 

,] 
( 

i 

1 

BJi:eTBOpllT~bHCll IIMrry.irLCHOll KCMITOHC~ BS,JJ;yU(ero ITOJIJI a.n;l'03aTopa 

ua y~cTKe .npoiiwa rrytma; uesHa'll!TeJIMroro Bo3r;tyrrteriHJI Be.n;ymero rroJIJI 

a,JJ;r93aTOpa KaK M9M9HTaMII, TaK .II UMIJYJI:oCI!IlMII paccemrnMII ITOJI.IIMII 

CIICTOMil IIIDKemnrn; 4) .. ,Il;OCTHl'HYTO:ii BeJIWnmoii S~KTUBHOii HaiTpruli:OH

HOCTU •KOppeKTIIPYIOOiOl'O IIOJIJij 5) c5HCTpoit aroeyauuen' KoppeKT"I!pYIOlllero 

IIOJIJI C IIOCTOmiHO:ii BpeMeH.II ~ I HC. :3KcrrepHMOHT!l H SKCIIJIYaT~m 
CIICTeM!l noKasaJIU, 'ITO B KaMepe MresaTopa IIKYTH ycToii"'II!Bo ~opMu
PYIOTCJI. aJieKTpomrue KOJII>u,a o: imepriieft BpalllaTeJII>Hcro .f(BlllKemm · 

...., I,5 MaB II TOitOM "'200 A.(cM. pnc.3). 

A 

:B 

B 
-~--=:-.-lllll!ll!lo 

li;liiiiiiii . 
a 

Puc .3. OcmrJIJiorpar,IMH,lLJIJ!IOCTPHPYKXI!He IBOOTY Cl!cTer.m liHJKermmr 
MeKTpOHOB' B RaNepy. Cl,i~l'03aTOIJ<". ( 00p<J,30B<lHIIG 3JI8KTpOHHI1X 

ItoJier~). 

a. 0C~liJIJIOl'pru~ TOKa B aiT8KTpOHHOM KOJib~8 B T8'I8HR8 

II8pBI:lX 0,5 MKC TIOCJI8 l!HlK8KUHll.~RTeJILHOCT:O pa3B8pT

KH roo Hc/.neJI.qyBcTBRTeJII>HocT:o noRoa PoroBcxoro 

500 A/,JJ;eJI.D Ka,Il;p8 HaJIOlK8HO OKOJI() 20 llM!IyJiLCOB~ 

6. OcwiJIJrorpar.rr.m: A- 'l'Oit KOJIL~a ·n rta.Mepe a,JJ;rosaTopa, 

. perHCTpapyeMI:rii Jlll,ll;yl\.Ul!OHH111.! ,JJ;aT'!IIKOM IIpU B11KJIIO'I9H-. 

HOM ycTpoiicTBe c6poca;· E-1'oK B KOJI:o~e. npu paspyme:... 

HJIU ero yc:•.rpoiiCTDOM ccipoca cnyCTJI 40 MRC IIOCJie IIH-:

lit9KUHII; B- CUI'IlaJI TOpM03HOrO r - ll3JIY'I~HUR B. My-
'!ae pac5oTh! yc·rpoilcTBa cc5poca. · · · 
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Paspa6oTrumaq ·ollcTewl HHli!.eitiUlli uaxo,n;u.rrac:b B sKcrr.rryaTaiJ;llli Ha'ill-
lirur c I974 r. ' · . · · 

. B § 2. rrpe,u.,"Io:KeH crroco6 tP<>IJMHPonamm min::bnoTO'lHllX. ( ..., I. ItA) 1 

YJI:bTpapCJIHTliB~CTCKHX ( i ..... 30) rrylflton: HC-.IJ.JIIITSJI:bHOCTII u yc~poilcTno 
,nJIR ero ocymeCTB.iiOHII.il. YcTpOUCTBO BJ\JIIOtJaeT B. ce6JI liH.lK8RTOp 1 CHCTe
ury @opr.mponamm KOJI:bl.~a D a.n:resaTOpe 1 MarHHTHYJO CHCT8MY C:KaTIDI RO- . 
Jieu u 3JieRTpo.JU1H3.Mii'Ieceyhl ciicTeHy · mmo.ua. Ur.myJr:bCHllli IICTO'lHIIR · mr..:. . 
Ta.HliH· CIICT8Ml1 BllBO.I(a Bl1IlOJIH8H Ha. OCHOBe C01!eTaHIIff TiipaTpoHa C 
M,UQll, HarpysROM IWTOpoli JIBJUieTCH CruclniOHlipODaJiiiiDI BIITOK Ma.HUrry.JIH
TOpa. KOJI:bUeBaJI qXJpMa rrylflta n KOHUe C:KaTIDI. rrpeo6pasyeTCJI .B mmeii
nym sa olleT nos6yiK,JJ;emm n · oci.Jm,c'l'u rro.n nuno.n;HllM Kaiia.JIOM ueJioro 
po3onrurca, rrpulleM nos6y~ernre· rrpoiiCXO,IU!:T Y.uaiJHO, sa BpeMena e,IU!:,;.. 
rnru ururoceeyn.u. I\OJII,UeBaJI t!Joprm 'rrylflta, TpaucrpopMHpyJic:b B CIIlipaJif>HY!O, 
IlOIIa,Ua8T B Marirn:T03KPaHlipOBaHHJ:lli KaiiaJI II rrpeo6pasyeTCJI B JIIIHeli
JIYIO. ,U.iiuTeJI:bHOCT:b nune.neuuoro nylfl\a Menee I nc,a pa,n;eyc rrorrepe'lHo
ro celleHI1JI ..v 0~4 CM.Cxer&1 ycTpolicTna rrpiine.ueua \.ia piic.4. 

· · · · · . s\ \9 F8 
a 

...... 

~.-~ .. 
~·~ 

I 
\ 

\ 

' 
' 

.... 

P.uc.4. a.Cxer.ra. ycTpoiicTBa <!JopMIIponrurn:JI ciiJI:bHoTo..rHux yJil,Tpape
JIHTIIBIIcTcimx ITYllKOB uc-)U!:anasona. 

I - MTynum nocJie.n;Heil: cTyrreHII cJKa.TIDI ; 2 :- BIITOit Ma.Hli

ITYJIHTopa ; 3 - Ma.riiiiT03KpauiipoBaiiHllil: KaHa.JI ; 
4 - Mliiii8H:b ; 5 - ]laTllliK ; 6 - renepaTOp ,nJlR IDITaii.I1JI 

Kaiia.rra ; 7 - reuepaTop ]lJIH IlliTaHIIJI MaHimymi:Topa 
8 - cunxpouusaTop ; 9,IO,II,I2,I3- <!Jn.uepu CBJI3II. 

8 

~ 

B § 3 pacmJIOTpe:ira HOilaJI CIICTeMa :rnn::eitiUlli TJI:K9JII1X IIOHOB, IIOJIY
ll8HHI1x: Ha BUXO,Ue KOJIJiei\TIIBIIOrO ycKOpiiTe.JIH, B CUHXpOTpoH. CIICTeMa 
BKJIJOlraeT B Ce6JI: OTKJIOHJIIOlll88 YCTpOMCTBO I1 I1MIIYJI:bCHUii: IICTOllllliK IDI
TaiiliJI • 0co6eimOCT:b!O . Cl!CT9MU. JIBJUieTCJI: I} HC-]lllaiia30H, B03,Ueil:CTBYJO
mefi. ua uoHU, cliJill; 2) MHorOKPaTHrui rmnmQUIJI (IDIT:b ccycTKOB, CJie
.nyromrrx llepe3 Kall\,lUie 20 Me). Pac;:ci.mTpemmfi naprrrurT- KoHcTpyl':TIIBHoro 
nmrOJIHeHIDI OTI\JIOHIIIO!Ilero ycTpolicT'Ba o6ecrre'illBaeT o.n;Hopo.n;HocT:& ITOJIH 
± 2% n'arrepTYpe' I2x8 cr.?- • reuepaTop ,nJIR B036yiK.n;eHIDI .OTKJIOIIIIIOII!ero .;: . 
ycTpoiicTna. o6ecnellliBaeT o.n;HonpeMeunoe tP<>pMnponrunre :unyx m.ffiyJI:o()on· • 
rrpoTunorrOJIO.li!Hoil: rrOJIHpuocTU c .IJ.JIIITeJI:buocnro IIJiaTO L4o· lie. B·'reue-
paTope IIcnOJI:r,sonrura cxer:ra rpopMHponamm c npmJienemieM,·oTpes!tO:B. · · ' 
JIHC • CXeMa. H OCI~IJIJiorpaMMa lllllilY.1Il!Ca ]lruw Ha pllC. 5; .. · . . , 

6 

A 

Tp "'-=1.5 0"', t = 14Nc 
ell= 1. ~ ~tci> 

MctHtln!ftfJ1177Upa 

6. CxeMa. (g)op!lllip~a.a llaCT:b) IIMIIYJIMHoro reuepaTopa 
,nJIR B036yJK,JJ;eHIDI BUTKa Mali:imy.JIH'l'Opa • 
. 1\ - JIIIHeil:HI:lli @I:uep .nllimoil: 70 eM ; simo.irneu · . 

. rmmepiiHOM; . . 
HI\- HeJIUHeil:Huil: g)n.uep .IJ.JIIIHOil: 70 eM , llaCTII'lHO 

sanOJIIIeH g)eppHTOBI1MII.KOJI:bU8MII I\38x24x7 B 
3KpaHax. (IICllOJI:b3YJOTCH CeM:b Jll'!HUil:, napaJIJieJI:bHO 
C09]lliH8Hul1X M~ co6oli) ; 

Tp - KadeJI:bHHn TpaiiCWop!llaTOp .II3 ll8Tllpex <!JII]lepoB C 

BOJIHOBllM conpoTIIBJiem~eM .jJ. = I2 OM (.IJ.JIIIHa 
OT}l93KOB ,..... 300 CM) ; . · 

r :- 3a,n;~ llaCT:b reHepaTOpl. ;HIIOJIHeHa. C IIpHMeHe-
., HH~M TIIPaTPOHa TI'HI-:-2500/50. .. . . 

9 
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<1>11, ··ml•cp~2 I 

a 

Pnc. 5. a. CXeMa CI1CT8MH lllilK9KUllli TWKeJibiX VIOHOjjl, 

6. !Iuny.m,c' Ha BbiXo,ne IDJI. . • ' 
OY - OTKJIOHJIIO!I{ee ycTpoiicTno ; . 

3:5 -. 3a,D;8!01I(Hii ·nepena,I.( MOI!IHOCTll 6JIOR TIIpaTpOHC>B , . . . . . 
<PJI1 n !PJI2 - r!Jopr.mpymtne. HeJIJIHefume .lllmuir. ;_ 

1,2,3,4,5 H_6- BCITOMOraT9JII,Hh!e·cucTeMh! YCTpOHCTB8 

IK, 2K - TnpaTpoH!1 , C0 - HaROiiMTeJI.bHHe eMROCTM 

1?.1 R2 , fRH .11: 2RH . 7 peaupT_opu ; 

WI , !1?2 , c:r>f II ci>2 - qm,nepH CBff311, . 

il 38RJIIO'!CHirn: IIpHB9,I(9H!1 CJie.n;yJOII(lfC OCHOBH!19 pesyJinTaT!1, ITO.JIY

'lEJHHHe B ,I(HCCepTlli\HH: 

I, Ilpone,neHH!19 ~lRCII9pllMCHT!1 IIORU3aJIH, '1'1'0: a) IIp11MeH9HH9 B 

YCROpMT9JihHOH T9XHHR9 COtieTaHJffi MOII!HOro THpaTpOHa C H9JiliH9HHh!Mll 

W9ppOMarHMTHW~H 3JI9M9HTnMU, RaR C COCp9,IIOTO'l9HHh!Mll, BRJIJO'IaR.B 

. 3B9HLil CJI(8TID! MOII!HOCTU, TaR H C pacrrpe,neJieHHh!Mll napaMeTpai,nt II03BO

J!R9T IIOJIY'!HTb HMIIYJihCHyJO MOII!HOCTb B HaHOC9JtYH,I(HOM ,I(Haiia30He Ha 

YPOBIL'IX H9CROJIJ)Rl!X ,I(9CHTROB rBT; ,I(OCTllrHyT R03~9HT nepe.na'IH 

sHeprnM H3 38,I(aion1efi tiaCTM MOJ.IYJIRTopa B rrpe.n.no.lKeHJlYIO MO,IIH(jl>umponmr

HYJO JIJIHMJO Ha yponHe 0,6,· 'ITo rrosnOJ!ReT c~opMHpOBaTh HMnyJinc ,I()IT1-

TeJinHocnJO ,..,.30 HC Ha ypOBH9 MOII!HOCTU - 15 rBT, C 'laCTOTOH IIOB-

TOpeHMH 50 J'u rrpu IIOMOII1ll O,I(J{Oro TMpaTpoHa~ 
2. 3a C'l9T llCIIOJih30BaiDIH C MO.n;yJIRTOpax .ffi1Y CX9M CJI(8TID! C HeJIJI

HeJi!rn!,m ,llpOCCeJIRMH Ha 6ase RpyiiHora6apMTH!1X cep,nS'lHllXOB UH.n;yRTO

poB IIOJiy'leHo yneJIU'leHMe MOII!HOCTM B UHTepBaJie 2+8 B ,llllarrasoHe 

.nJIHTe.n:mocTe:ll HMnyJihCOB cooTBeTCTBeHHO .. · IOO+IOOO 'uc. ·· 

10 

. 3. SKcrrepHMeHTaJihHO ycTaHoBJieHo, -'ITO .nJIH HaxolK,ll;emm .IlHHaMil'lec

Koro COilpOTUBJI9IDm ~ppoMarHMTHliX cep,ne~KOB'llH.n;yRTOpOB JillY 
rrp11ro,UHa MeTO.Ili1Ra 11H.lKeHepHoro pactieTa, 113B9CTHaH B Teop1111 HMIIyJihC

Horo rrepeMarHM'IHBamm MaJiora6api1THllX cep,netiHHKOB .IlJIR ycTpoficTB 

aBTOM8T11M, 11 BH'IHCJIJIT9JibHOH T9XIDII<M • 

. 4. fipe,n.JIO.lK9H 11 3KCII9pHMeHTaJI:bHO 11CCJI9,I(OBaH Bapl1aHT 11H,I(yKTOpa, 

co.nePxrumill HeJIMHefiHHe oTpe31m JII1HMH nepe,nati, IToKasaHa B03MO.lKHOCTh. 

cos,naHim 11HJIYKTOpa c Hallpfl.lKeHHOCTnJO M9KTpl1'lecKoro ITOJIH ,... IO KB/cM 

rrp11 TOKax B uarpysKe ,..,IO KA.;, 
5. oKCII9p11MeHTaJibHO ,llOCTRI'HyTa peKOp,IIHaH HaiipmK9HHOCT:& 3JI9R

Tpi1'19CKOrO IIOJIH ( ,... 50 Kl3/CM) B TB9p,IIOT9JihHOM UH.n;yKTOpe, . CO,I(9PJK8-

~9M CHKOH,UOBYJO K9paMHRy ft KpeMHHeBh!R rrOJiyrrpOBO,llHHK, 

6~ C 11CITOJih30BaHH9M MOII!HOro TIIpaTpOHa ll He.mmefmux JII1HHH 

rrepe,Uati B ycTpOHCTBax, OTHOCJI~CJI: a) K 3JleitTpO,llllHaMIPieCKOll CIIC

T9M9 IIH.lK9KUIU1 B KaMepy a,nre3aTOpa ,I(OCTHrHyT K03~9HT 3axBaTa 

Ha ypOBH9 0,5; 6) K 3JI9RTpO,UUHaMH'leCKOll CMCT9Me HH.lK9~ll B CIIHXpo

TpOH IIOCJI9,I(OBaT9Jll>HOCT11 cryCTKOB IIOHOB, CJI9.n;yJO~ C 'laCTOTOll 50 ru, 
c~pr.rnpona~ HMnyJil>c .uonopatinBaJWteii CllJIH B anepTYpe I2x8 c~ c 

3~KTHBHbiM IIOJI9M 370 :3, ,n.JillTeJil>HOCTl>IO \PpOHT8 ITJiaTO li cna,na COOT:

B9TCTB9HHO I5 He, 40 He H IO He. 

7. llp9,n.JIO.lK9Ha CIICT9Ma BHBO.Ua 3JI9KTPOHOB ll3 a,nresaTopa, ocy

~CCTBJIJI~ ITOJIY'l9HH9 CliJI:&HOTO- ( ...,. I KA) YJibTpapeJIJITIIBHCT

CRHX nytiKOB ( '{""30) HaHOC9JtYH,IIHOrO ,UUaiia30Ha. 
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Coo6~eHHe OIDM, 9-12448, .lly6Ha, 1979. 

5. A.K.KpacHHX. K aHaJIJisy cxeMHux pemeHHii MO.JzyJIJITopoB JII1Heli

HIDC RH.nYRUllOHHHX YCKOpiiTe~e:ll H8HOC9JtYH,llHOrO .nnanasoHa. B KH. 

KOJIJieKTHBHHe MeTo.nu ycKopemm • .lly6Ha, I982, .U9-82-664, c. I36 • 
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6. C.H • .UOJUI, A.<II.Kap.no-Cucoen, A.K.Kpacmnc. <lioiJMHPOBaHHe HaHo
ceeyn.nnux liMIIYJ!bCOD B HH3KOOMHUX Jllli!IDIX C IIOMOU{b!O TBep,n;OT9JI:bHUX 
KOMMyTaTOpOB. B KII. KOJIJieKTHBHUe M9TO,IUl ycKopemm:. QllilU, )l9-82-664, 

~6Ha, 1982, c.I42. 
7. B.M.Kasalla, A.K.KpacHux. H3MepeHHe ,IJ,IIHaMWiecKHX xapaKTepnc

THK ifleppoMariiHTHUX cep.v;e'iliHKOB HH.IJYKTopon .1IHY. Coo61IleHHe OIDM 
P9-84-231, .lly6ua, 1984. 
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1983 • 
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CHCT9Ma IUL'K9Kl.Uill M9rtTpOHOB YCKOpHT9J.UI TlU!t9JIUX HOHOB. Tpy,n;U ll-ro 

CHMII03Hy~ ITO KOJIJICKTHBIIUM MeTo,n;a.M ycKopemm: • .lly6Ha 1976, Ollill1, 
n9-I0500, .llydHa, 1976, c.57. 

II.Tl.IT.Capam~en: B.C.AJieKcan,n;pon, JI.H.EeJUJ:eB, ••• , A.K.Kpac

Hux, •.• , A.c.meyJIHH. Tiepnllii sTarr HMa.nKH rrpoTOTHrra KOJIJieKTHBHoro 

ycKopHTeJ.UI TH.l!'eJiux Honon. 1fucTI:. I. Coo61IleHne OM.ill1 P9-I0053, .lly6-
na, 1976 • 

12. B.M.AnepbHHOB, O.B.ApXHIIOB, A.K.Kpacnux, B.IT.PaluencKHfi. 

Borrpocu cos.nan~q cHcTeMH HH~e~H B THC. Coo61Ile~e OYUUI 9-84-697, 

.lly6rra, 1984; B KH.IX BC9COI03H08 COB91IlaHHe ITO YCKOpHT8JiffM 3aPli.Jlt8H

HHX '!aCT~, T.I, c.436, 19~5. 
13. O.B.Apxurron, A.K.Kpacnux, 3.H.CMHpHona. BHcoKOBOJII:.THHii 

HMIIYJibCHHii renepaTop C MO,IJ,II({lHUHPOBaHHOii .n;BOHHOH IP<>Pl.i.HpYIOIIlOH Jllli!H
efi. CoodllleHHe OlliM 9-87-172, ,Uy6na, 1987. 

14. A.K.Kpacuux. Jllmeituuii HH,cy~ounuit ycKopuTeJII:.. AnTopcKoe 

CBH.l\8T8JII:.CTBo JP. I263I89, KJJ..H05H, 9/00, 19~5 r, OH, 1;. 14,1987 ,c.272. 
15. A.K.Kpacnux, H.B.Kysneuon, 3.A.IIep8.1IblliTei1n. Cnoco6 IP<>IJMH
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Py'KOIIllCl> IIOCTynwra B ll3~TeJll>CKIDi OT.I(eJI 

13 .umR 1988 r. 
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