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OBllt\H XAPAitTEPHCTIITCA PABO'I'U 

AK'ryarrr,HocTL rrpo6JreMu. Iihrpomre i:Josr.mmrocTn ncnOJir,soBaHIIJI nH
TeHCIIBHUX nyqrcon 'IUC':'Irn; D Ir,ll;Op!IO¼ ci)Iramce II C?.lOliUIUX C IIOIO o6Jrac
TillC orrpe,Il;e.JI.<IIDT lIHTOpec ilCCJie,Il;OBaTeJieit K npo6Jreuau llO.JIY'lelIIDI Ta
RUX nyqrCOB. TnmI'Ilill!·.m npe,Il;CTaBIITeJIRL!II (msmm BllCOIWX IDITO!IClIDHO
CTe.il uapsmy c Jiasepmrr.m ny•maMli u r.iesomrur.:nr qiaoprmru.ru J1BJimOTCJI 
llY'ffi"U CMI,HOTO'IlillX 3JieI,TpoHHI:IX ycrtopllTeJteil: (C8Y). MOlltHOCTI, cwu,
UOTO'!IillX PCJUITIDJHCTCirnx a,rreKTJ)OHUUX n;,nmoB ( CP8II) , IlOJIY'Iaer.ru.x c 
IIOL!OlijI,IO C3Y, ]J;OCTllI'aeT I013 TIT, CP3II He IIMeIOT ceoc paIJlIUX no 
:meprmr, nepeHocm.mfr n ny'l'.Ke. 8Tm,r 06:r,.qcHJieTcJI oucTpoe pac!Jlll)e
mrc 06.n:acTeu HaYim II Texrnm:rr, n ICOTopnx nepcrre1cTllllIIO npm.ieaemre 
CP:311. B rrepBym O'Iepc,n:r,. - 3TO 003,Il;aHlie l31:ICOIWX .n;a.BJiemtil:, Temiepa
TYP II J.10Ulli11X ~IOmrux IIOJieii: ,lVIB ll3y,IOID1JI IIOBe,JJ;emm BelJleCTDa 
n aKCTpcMrurr,uux yc.rrommx, B 'IacTHOCTII, ]I,JfJI ncCJieJJ;oBamtil: rro .rrpo-
6.i:rcr.ie yrrpawmez,:oro Tcp,roP.;D;epuoro cI1IITe.3a. Ilp::rueae1me CP:311 iiepc
rreRTIIBHO Tai;xe rrpn peIJemru sa,n;a'l'. reae:rmpoBaIIIDI rr ycMemm MOII!HO
ro arreKTpoMarHIITHoro nsJiyqeHRJI CBTI, OTITJI'IecRoro u peIITreH0Bc1wro 
,JJ;Haila30HOD, paspa60Tim ICO.,'IJieI,THBHl-lX MOTO]J;OB ycKopomm 3apsmemmx 
'!acTirn;, perncTprunm 6ucTporrpoTe1carommc nponeccon B rm6THUX cpe
,n:ax, TpaHcnopTHpoBKII :meprmr, nsyqemm nponeccoB MlIItpoMupa, xa
par,TopII3Y'.M!tllXCJI ?.!8.JIW.m ce'l'.eHII!IMll B3alI?JOJJ;efrcTBIDI II T.,JJ;. I~OMY 
IlpUMOHeIIIID COOTBOTCTBYOT ,unarra30H OIITilMaJI!,H!IX napa.MeTpoB CP3Il, 
KOTopLrii, O]J;HaRO, B -6oJIL!lilil!CTDO CJiyqaeB eJ:{e He M<meT -OUT!, o6ecrre
'Ie!I CYif16CTBYl.:J!ltl!M yponuer.1 TeXHlIKl! C8Y. 

C3Y - YCKOpITTeJIII npm.mro JJ;eftCTB:IIJI, COCTO.flI!!lie _ II3 reHepaTOpa 
IIMITYJIM~B yc1copmomero mmpmieIIBJI II aJieKTpoHHoil: nyimm c HeHaKa
mmaeMuu RaTo,n:or.r. HaytIHO-TeXIDI'Iecruro npo6JreMu IIplI paspa60TRe,co
opyritewnr II aKcnn:yaT~r C8Y, npc]J;HaaHa.'!emroro .ivm ~e.,,:r,Horo 
npm,ieaeHII!I B ij)nsmemillX a1ccrrepm,mnTax II TeXHHRe, trpesBII'!aihtO 
CJiomru. Orm cBlI3ruru c paspaoornoii :a coopyxemreM HaitOTIIITeJieii 
aaeprmr, il,'Opc!IpoBaHHll?,I pcmIMO!.l pa6oTU 'AHSJieitTpI!t!eCIWX lI rrpoBO
]J;SllJllDC r;iaTOpJiarrOB, II3 ltOTOPUX: BllIIOJIHJI!OTCJI aJieMeHTll C8Y. C OllCT
poft KOMMY'rarmeii 60JII,IJllX TOl{OD, c paapa6oTitOil ycTpoliCTD ,JVIB qiop-
l.!lipODaIIIDI CP:311. 

OcooeuuocTI,IO CP311, B OTJlll:'IIIe OT ny'IKOB sapsmemrux 'lac~ 
06!I'fllllX (HeCMI,HOTO'IHl-lX) ycKopUTCJieil:, JlllJIJIOTCJI ]J;OMillllIPYJllll80 BIDI
JIHl:IO COOCTBOIIHUX ~JieICTpoMaI'UIITHWC IIOJICfi Ha ,ItIII-!&IlfilY IIY'l'.ICU, JII)ICO 
nupmtcHHllC RO.JIJICitTllDHUO CBOllCTDa ny'l'.Ka. 3Ta ocooemrocTI, OTI,pll-

061't!~lt;!;.;-tUll l:~ 
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. BaeT 60JI1>Ullle B031JOI:HOCT'..I ,lJ,lllI paspa.6oTRH MOTO,I(OB a:i3Tonpeo6p8.3OBa
mm rrapar.mTpoB CP3Il; C(l)Opl,nil)OB8.HHOro D 3JI0KTpolilIOll rryruKe C8Y, 
mmpa.BJieilllliX Ha pacnmpemre Gyimrt,roHaJU,IlliX B03MOfilIOCTeit CSY, yne
JIII<reHne a@eI,TIIBHOCTll llCIIOJIL3OIla.HI1F! ycitOl)IITCJIOii:. 

P8.3pa6OTKa roHepa.TOl)OB BUCOEOBOJILTIIHX HaHOCeKYH,JUllX m.my.'.IL
COB, .fIBJiroOllllIXC.fI OCHOBOll · .u,ruI CO3,I(8.Hll.lI reuepa.Topon lll1JIIYJI!,CQD yc1:o
pmat!lero Ha.I!pJDlteI-llL!I CSY, dwm. Ha'Ia.Ta UBTOpoU B 1959 r. Hr.mmro K 
3TOMY npcr.!eHII OTIIOCllTC.fI BO3HIII-monerme H pa3IDITlie BIICOEOBOJILTHOii: 
lil,JIIYJILCIIOll Texrunm rrauocoKYH,J:Uioro ,ll;liallasorra u ducTporo ee BHO.I;
pemm B QII3HtieCEllO llCCJie,1.;ona.urur Ii TCXIllnty: B 6O-x ro,na.x - IICCJie
,I(OBa.HIUI no ~II3UKe ,I(II3JIOKTp!lXOB, pa3pa6OTKa II npm.mHeHIIe IICitponux 
Ka.Mep,. {llII3IDta 6ucTponpoTOKa.mtl!X npoueccoB Ii KBa.HTOBa.fI 3JISitTpOIDI
Ka, .B 70-x ro,na.x - Texmma CSY, qiHsmra CPSII II cIIJI1>HOTO'IHUX noH
ma: IIY'll:OB (CHIT). Pa6oTJ:I, npone,r:cemme B aTnx mmpa.BJiemmx, O6O6-
meHJ:I B npe,I(CTaBJUISMOit ,J.;IiCCepTru.i;mr. 

B npono,r:cemm lICCJie,n;onarmfi IIO,I( PYJtoDO,ll;CTBOM a.BTopa npmmr,la.Jm 
y-qa.CTlle COTpy,mnIItII Jia.6opa.TOplill Cll'JII,HOTO'IHllX YCKOpnTeJieii: fillH ill 
TIII1 B.M.EHCTplIT(Itlill, H.3.rJiefraep, A.r .Lre:pJIIID;UH, r .Il.KOTMpencmrtl:, 
E.B.OeyJIOB, r .E.PeMHeB, H.C .Py;I(emto, B.H.Cr,mTaIIIIH, A.r .CTepmr
ron, B.A.Tyson, B.11.UneTKon. 

gem, pa6oTJ:I. Ue.n:&10 Ha.CTO.illllffli ,I(llccepTru.i;mr fillJIJieTC.rI a.HaJllI3 
aJieMeIITOB C3Y, paspa.6oTim ll coopyxerme ycKOl)IlTeJieii c :meprneir 
.n:o I-I, 5 MaB, TOIWM B HOCICOJILKO ,ll;eC.lITIWB mmoa.Mrrep Ha.HO- 11 

11nmpoceKYJ!,I(l!or6 ,I(HaIIa3OHOB, o6ecneti:emrn nosMOXHOCTII yne,rurqemm • 
ru,fillll!TY,I(l:I TOita Ha.lIOCeicy!I,I(HOii: ,ll;JilITeJII,HOCTii ,l.;O Meraa.Mllepuoro ,I(Iffi

rraso,ua, pa3pa60TKa arrrrapa.TYPJ:I u MeTo.r:cmm IICCJie,n;ona.mm pem-IMon 
pa.6oTJ:I C3Y, rrapa.MeTpoB CPSII u Cifil, rrny-qeIDie norrpocoB <Dopr,mporo
mm CPSII Ii IICCJie,n;oBaHHe 38.KOHOI.-!epHOCTeii ux Tpa.HcrropTIIpoBICii B 
pa3JIUtJ:BllX YCJIOBIDIX ,ll;JI.fI pa3pa6OT1m L!CTO,I(OB a.BTorrpeodpasonamm 
Ta.KllX rrapru.!CTpoB IIY'!KOB, KaK Ma.JtcID.18.JI!,Ha.fI 3HeprH.rI 3JICltTPOHOD, 
TOK CPSII- Ir pacnpe,I(eJICHlie TOita no ce'!eHmJ ny-qKa, ,ll;JilITeJI!,lIOCT!, 
liMIJ:YJILCa TOita, auopreTii'ICCIOOI CII~ltTP 3JieitTp0HOB ll CTpyltzypa rry-q
rta BO npeuerrn:, HaJI!)a.BJieHlie pacnpocTpaHemm IIY'!Ka, IICCJie,r:conrunre 
B03MomrocTH rroJiy-qelIH.fI c rro1.1omr,ID C3Y ClIJILHOTO'IB!:IX uommx IIY'!KOB. 
Ooo6oe BHilMa!llie y,n;e.'I&lIOC!, ua,r:ceJKIIOCTll coop~e!.!IlX YCitOPllTeJieii, 
BOSMOJKIIOCTli ux MHoroueJienoro rrpm!OHCHII.fI, ,ll;OCTYITHOCTII paspa.6a.TH
BaeMllX MSTO,I(OB anTonpeo6pa3o:namm rrapru,reTpoB CP3II ,ll;JI.fI rrprumr
'Iecrtoro ncnOJI1>soBa.IDilI. 
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MoTo,g IICCJie,goromm. B pa6oTe IIpoDO,I(IITC.lI 3ItCrrepm,leHTaJILIIOe 
llCCJie,r:conamrn II OIIUTHM rrponepm1 BU,I(BIII'aOM!:IX ?eOpOTIItJ:ecrmx IIOJIO-
:l!remn1 II pactreTllux .n:amrux. _ 

Ha.Y;IHM IIOBII3Ha. B OCHODY ,I(IrccepTauJ!ll IIOJIOEeHJ:I pa60Tl/I-58/, 
Bl:IIIOJIHelIHL!e aBTOpor.i B 1959-1978 ro;n:ax. PcsyJILT8.TaMII ,I(IICCOPTfilUilI, 
IIMeIOII{ln&I Hay'I!ryl(l HOBII3Hy' SIBJIJllOTCH CJIO.DYIOQHe. PasmrTU IIPIIHUIIII!:I 
reHepIIponamm MOl:liillX Bl:ICOKOBOJILTlillX 1Il'.•JIIYJILCOB IIPID,leIIllTeJILHO It 

reHepaTopru,r m,myJILCOB. YCitOp.mo!Jlero Harrp.mKCHU.lI C3Y, BUIIOJIHemrux IIO 
cxeMe: sap.rr,n;uoo ycTpoiiCTBO, nepnwnmfr !Ia.ItolIIITeJIL :moprlIIr - rene
paTOp m.my.,'.ILCHOro Harrpmitemm (TIII-I) ITO CXO!.le Ap1m,n;Lena-Llaprwa, 
IIpOI//CiKyTO'IHUII !laICOIIBTCJIL 3HeprlIII, KOMMy'l'aTop npor.ieicyTO1IIIOro !Ia

I,OIDITeJI.lI. B npouecce BJ:IIIOJIHeHII.fI 3TOil: pa6oTu CltOIICTpyirpoBa.Jru n 
coopyxerru TIIl-Iu C B03,eyruirni1 li M8.CJI.lIHO:i1 U30JI.fII.O-Ieil, lICCJI0.I\OBaHa pa-
6oTa ROaKCira.JILHUX II IIOJIOCltOBUX JIIllIIIll C !.!aCJI.lIHOll II BO,ll;rnIOli Il3OJllI
U!Ieil - rrpoMe.rzyToti:rrux HartOIIIITCJieii ::>Hepr1m reuepaTopon m,myJILcon 
ycrtopmolllero narrpnxeuH.rI C3Y. Paspac5oTaml CMiiHOTOTIIrue r,moro1m
HaJILHJ:Ie IWMMYTaTopu C BiryTpeHHJil,f 3a.JryCitOM' nrrepBHe a1wnepm1!01l
Ta.Jl!,HO rrortasaHa rrparcTlltiecrtn Heorparmti:eHHM BO3MOJKIIOCTii I.mororm
!IaJI1>uoit ltoMMYTauJIII B rasoBWC lICitpoBUX sasopax, rm OC!IOBe ItoTopux 
CTPO.rITC.fI ltOMMYT8.TOP!:I C3Y. IIpe,rvroJKeHa CXeMa HII3Itoor,rnoro _npor.ie:;cy
TO'IHOro lla.JtolllITeJI.lI ::meprmr C8Y Ha ,J.;liCitOBUX IIJIU pn.!C!IaJI!,lIUX <_Dopr.nr
PYJC(llIDC JIIIIllIHX. Pa!;!pac50TaH r.morOI.(eJISBOil C3Y, o6ocrretrllB8.IOllll-tii: IIOJIY
'ICHlie CP3II Ha.Ho- II l.'III1tpoce1.yu,r:cnoro ,I(IIarra.3OHOB ,IVIllTeJIL!IOCTCii:. 
Paspa6oTaiill ItoHCTPYRUUll 3JieUCHTOB 3JI0ltTpolI!IllX rry1lIOI, C3Y Harro- II 
LIIIltpoceICYJ!,ll;IIOro ,I(IIaliaSOHOB; uay-qnrui: !IOBII3Ha rrpe,I(CTaBJieHa OTCYT
CTBYJOOlIIl,!ll pa.Hee pesyJILTaTru&I ll3Y'!CHII.lI Xlll)aKTepIICTim ItOartCHa.JIL
lillX OJICltTpOHHUX rrymert C HOlia.ItD.JIIIBa.eMUMlI ltaTO,I(aMH C MaI'HIITIIOii 
ItoMc5mmponamro.li lI C8MOII3OJlll:Ulleir, BILJIIO'lM IIpoCTpa.HCTDCHHO-BPOMCH
HJ:Ie xaprucTepJICTIIltli IJJia.SMll B ,I(IIO,n:e 3JieitT!)OHHOil nyunm wmpocorcyu,n;
Horo ,I(IIaIJ.a:30Ha. BnepBJ:Ie :mcrrepm,ienTMLIIO ncCJie,r:cona.na Tparrcnop
TirpoBita IIJIOTH!:IX CP3II r.nmpoceeyu,n:Hoit ,ll;JilITeJILHOCTII n OTCYTCTBl[e 
BHelllIII!X <IxmycHpYJOOlIIX noJio:i1 n He.liTpaJI1>HoM ra3e mrnrcoro ,n;aBJiemm: 
JI B Ba.Ityymmx rtarraJiax c ,I(II3JieitTp.lI'Iecmil,m cTem,ar.ru. 3rterrepm.ieH
Ta.JILuo lICCJIC,I(OBa.Ha pa.6oTa TpexSJiertTpO.JJ;HOii Dyllllill c IIJia.3MeilliW,I 
aHO,Il;OM nplI IIOJiy-qemm mm C IlOMOillhlO C3Y B penepcnpoBaHHOl,I pemIMe. 
IlpoBC.I\0H ItoMIIJieite lICCJI0,Il;OBa.IIlI:i1, !Ianpann:emmx Ha paspa.6omy Me
TO,ll;OD a.BTorrpeo6pasoBaHH.rI rrapruneTpoB CP3II B npouecce TpaHcnopTJI
porurn. Ilpu BllIIOJIHOIIlIH 3TOii pa6OT!:I 3rtcnepmAeHTa.JILHO IICCJie,n:ona.HJ:I 

3 



CIISKTpaJil,Hllli COCTaB II nper.1eHHruI ::mepreTlr<ISCKruI CTpyltTypa CP3IT,·
TPaHCIIOPTIIpyer.1oro B lISHTpalII,H0?.1 raae paaJIII'IHOro ,wiMOIUIJI. IIpe.r(
JIOJ.teHO lICIIOJil,30BaTI, SIBJieHIIe cprrna TOKa II IIOJly'ISIIIIl18 3aBlICID,IOCTll 
,wn1TeJil>HOCTII :nr.myJI1,ca TOita OT .n;aroremm raaa ,ll;JIH g)opwrponamm 
nyt!KOB peryJUipyeMoii ,wnlTSJII,HOCTII MSHl>Ulefi, 'ICM Ta, KOTOpruI orrpe
,I:\eJiena SJISKTpIItieCKI!MlI xapaKTOPllCTIIKaMl! C3Y. 3KcrrepI:IM611TaJII,HO llO
Kaaaua no31,mmrocT1, TaKoro crroco6a QopM11poBa.HruI rr .n;aJI1,11eiimeil 
TpaucrropTIIpoBim CP3IT ,lf,)IllTeJil>HOCTI,IQ .n:o IO uc 11 1,mnee. ITpe,lf,)IoXteuo 
I!CIIOJII,30BaTl, rrpouecc TpaHCIIOpTnpomm ,ll;JIH YJIY'IIIIOHllfI CIIOKTpaJII,HOii: 
O,I:\HOpo,I:\HOCTll CP3II sa CtIST -BU6opa ,ll;aBJISHIDI rasa, 06ecne'llIDalOll1ero 
HS:liTP8.llll3auIIlO co6CTBOIUillX SJISitTpoMar!ll!THJlX nOJieii: nyqKa B l,IOMSHT 
npoXOJi\liSllllfI SJISKTPOHOB C Ma.KCID,l8JII,HO_:li SHeprucii:. ,UoCTIIrnyTO noJIY
TOprutpaTHOe YBCJilI'IeHllO MaitCID,!aJILHOii anoprmr IO-I5% SJISitTpOHOB 
CP8II npu I!ImOitlUUI nytma B BaKT.{l,llIOe IlpoCTpruICTDO .r(pOfuiia, rrpe
,I:\6JII,HL!H TOit ,!\JL'I ltOTOporo Meu1,me TOKa nyqKa. 3TlI 3ItCTI6pl!MSHTU 
.llBllJiliCI, TIOpBIIl1l SlteTiepm,ieHTaJII,lillM TIO,I:\TBe~e1rn:eM sq:xfieltTa lIH,IJY!ill;II-

01iuoro cauoymcopemm CP3IT. OCYil!OCTMeHo yno..,nrqemxe ;n;o ro4-ro5 

A/ml- IIJIOTHOCTil TOita BUDe;n;eHnoro ll3 ycitOp!lTO.IDI IJY'Ilta sa CtIST ca
uoqio11.-ycnpoBirn B .n:IIO.n:e SJISKTPOHIIOH nymrm • .UocTirrnyTO ;n;ec.HTimpaT
noe yneJIIItieIIIIe IIJIOTHOCTll TOKa TIPlI ItOHy-CHOil ciJ01tyCIIpoB1te CP3II B 
OCTaTOtIHOM rase Hil3KOro )J;aBJieIIIl.lI. Ilpone;n;eno llCCJIS)J;OBalllIO TIOBe;n;e
mm car.10qxmyc1Ipyiomeroc.H CP3IT npn pacnpocTpaHeHlill n;n;oJI:r, IIOBepx
HOCTll MeTaJIJia, ,ll;II3JISKTpIIKa. Brrepnue Ha6.mo;n;aJroc1, nplIT.fPl\SHllS CP3IT 
I{ TIOBOpXllOCTlI c])eppoMarHeT:mta. Ha OCHOBe OTTaJillilll8.IOl!l8I'O ;n;eii:CTDll.lI 
MSTaJIJia II TIPIITHrlIDaIOlllero rI:eppOMaI'HeTmm npe,lf,)IOE:eHU IIBCClIBlille 
ycTpoiicTBa -,n;JI.fI ynpaBJielllI.fI TpaeKTOplleil: IJY'Ilta, Brrepnue OCYillSCTBlISH 
s~T ca.Mo{!)oKycIIpYl!Jl!lOroc.H CP3IT ua aaMitHYTYl!J op611TY rro;n; ;n;eii:cTmr
eM MeTaJIJI1r<Iec1mro OTpaE:aIOlllero :mpmra. 3KcnepnMeHTaJIMro IICCJie;n;o
nana a@lertTllDHOCTl, TpaIICIIOIJTIIpo~KlI caMo~xmycnpYlOl!lerocsr CP3II tIO
pes norropetIHOe MarIUITHOe IIOJie B ,HSllTpaJII,IIOM raae Il npe,D;BapIITeJIJ:,
HO CllIIT83llpoBallHOil IIJia3MO ummoro .n;aBJI8I-Ill.lI, IloKasano' 'ITO KOJI
JICKTlIDHOe YCitOIJOHlle l!OHOB B HeilTpaJIJ:,HOM raae lill3Itaro ;n;annemm 
rrponcxo;n;nT sa ctieT npeo6paso:i3amm aanaceHHofr n npnano,nnoii o6Jiac
Tll YCI{Op!lTeJIJI MarIIllTHOii: SHeprIDI CP3II B aneprIDJ aJISitTpoCTaTIItiec
Itoro nOJIJI rrpn OTpruitS!IIIlI OT DilPTYaJII,HOro ItaTo.n;a l!36HTOtIHOro Ha,):\ 
rrpe.n;eJII,lfilM 3I-IatICH1I0M TOita mmeRUIDI, 

IlpaRTliitISCitaJI USHIIOCTI,. Paspa6oTanmru aBTOIJOM ItOMlll!SitC Cl!JII,
HOTOtIHUX ycrcopnTeJiei1 lll:IH H<I? TIIl1, MeTOJJ:H aBTonpeo6pasonamm Tiapa-
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l,ICTpon CP3II npollll!ll ,IJ;JIHTeJII,IryIJ TiponepRy D pa3JI!I'IIIUX upru,TIItICCKIIX 
npl!l.lelielIUIIX, n03B0.:1H.,1II pa3BCPHYTL B H}ll[ fl<D TITH I!CCJie,UOBalIIUI TIO 
renopaIJ,lil! cnq-KOJie6armii: l!UHO- u llllntpocOityU.r(HOii ,JJ,.lIIITCJILHOCTll Ha 
DUCOIW!,I ypomro l,lOlllHOCTU (,no 5 I'DT n IO-cl.I ,ll;IIaITa30IIC). l!CCJIC,I:\OBa
mm no CJ)OpM!Iporomno IIJIOTmJX ;:JJICKTPOIIllllX ItOJIOU WIJI paspa60T!Ui 
ItOJIJISI{TIIBl!Oro UCTO,UU ycrcopOIUIJI IIOHOD, OCYI!lOCTBlITI, ICOJIJIO!tTIID!IOO 
yc1mpermc nouon n cncTm,re c II30Jinpona1mur,m auo,nar.m, a Trume nu
IIOJIIInT:r, psr.n Hayql!O-lICCJIC,TI:OIDTCJII>CIClIX pa6oT .n;7I.fI BI!HH Q<JiH, I!IIlI 
"IIy.%cap", BI!lll! 31.1. 3KoIIOl,nitiecmtii: arJ:iI;er,T OT BIIC,I:\pClllill: nOJJ:Y'lSHl!llX 
pesyJILTaTOD COCTUBIIJI 500 TUC. py6. 

Arrpo6arµm pa6oTU. l'a6oTU, TioJio.·:rnmrne n ocuony .n;irccopTaumr, 
,noI\Jla,JWDaJIIICI> n 06cy,li,Uai1:1rc1, na IY i,Ieil.nysoncrmH Konc.Dcpemum no 
rrpo6010 .n;irnJICitTPIIKOD n Tor.1cKe B 1964 r. , na IY n YI Mc;;my3oncmrx 
rmmiiepoHUII.fIX ITO 3JieI,TPOllllill,I ycitoplITOJUIM D Tor,1c1ce D 1964 u 1868 
rr. ' Ila Conemamnr no 6eccJ:JIIJIJ:,MOBl!M I!CKQOBllM II CTPIIlilCp!IllM 1tar,1epar.1 
n .ILy6no B I969 r., ua IY ,Y u YI Bcccomnux cono1:1ammx no ycrwpu
TCJI.HM 3UpmitCH!IllX tiaCTIIU n Mocrtne B 1:374 r. 11 B .ILy6ne D 1976 II 
I978 rr., na Bcecm:l3l!Oft 1,oHqiepOHUJIII "Paapa6oTita n rrparcTIItie61wc 
IIPill\leHeHIIe 3JISI,Tpomrux ycitopl!TCJICii" D Tor.101rn D 1975 r. • Ira II II Ill 
Bcecoro:nrnx Cill,fil031I,YMax TIO CIIJILHOTOtIHOii ill,lnyJII,CHOii SJICI{Tpomrrrn B 
To1.1c1te B I975 n I978 rr., na cem~mr "TeopeTlir<IcCime rrpo6Jier.ru 
:)JI eitTPO(ffeI3l!KlI BllC OIWX uanpsme mtii: 11 OT,neJiemm <pII3IIKO-T8Xlllf'IOCitlIX 
npo6Jier.i snepreTimn AH CCCP n l{aparaH,ne n I976 r. , na BcecmJSIIOM 
cm.moany11e no HSHaI,aJIIIBaCMNM ImTo.n;nM n TOMCICe B 1977 r. , na YIT 
MeJi\liY!Iapo,nnO!,l CIIl,fil03liI,YMe no paapsr.naM II aJieICTplr<!SCI:Oii II30JIJIU1Ill D 
DaKT.{l,!e _ n Honocu6upc1rn n 1976 r. 

IIy6mmarµm. Ilo peayJI:r,TaTar,1 nunoJIHemrnx IIcCJie,nonannii ony6.mr-
1t0nau11 CaI.lOCTO/ITeJILHO II D coaBTOIJCTBS O,I:\Ha MOHOrpacj)UJI, 1rn,nannrur 
B 1977 r. D ATOIIIII3,I:\UTe, copoit ,nne CTaTJ;II n ;eyl)HaJiax F.l'.l\D, IIT3, 
"ATOMHaJI auoprrur", "WlI3mm IIJia3Mll11

, "IluCiiMa D 1IT<li", "lI3BSCTiill: 
nyaon ( cJ?na1ma, 3nopreTUKa, Pa.n;iroTeXmIKa u sJieitTpomma)". MaTe
pllMll ,ll;IICCCIJTauIW ony6Jimtonrum B ll3,ll;aIIlllIX D ATO~Ill3,I:\aTe Tpy,nax 
mm .H<li TITH, Blll.2, I972 r., mm.3, 1973 r., mm.4, I974 r., n 
Tpy,nax MeJi\liYl!Upo,IU!Oii: KOHqicpeHil,lUr no illlJICHlUIM D IIOIIlI30Ba!IHUX 
raaax B II pare n 1973 r. , n Tpy,nax YI lileiir,rr,yuapo.n;iroro cm,mo3uy1.1a 
no paapsr.na.M u aJieitTp:wrncrwii: nsoJIJIUim n Bah~.re n Cronceu 
(AurJIIDI) n 1974 r. , n Tpy.n;ax MeJK,n;yuapo,nHoil Itou<fJepeHUim TIO uc
cJie,noromno n TOXIIOJIOrim SJIOitTpoHlillX nytIItOD n AJIL6yicepKe (ClllA) B 
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I975 r. IIpe,u;Jior.emrue cnoco6u n ycTpoilcTBa. :iammrteIIU 8.BTOl)CKm,m 
CBII.IJ;CTCJII,CTBUtfil, 

06MM II CTpyl{TYJ)U JmCCCJ)Ta.gIIlI, ')lIICCCl)Tall;IIO!IlffiIT pa6oTa II3JIO
:litCHa Ha 266 CTl)amru;ax MallllIHOITlICHOro TElKCTa, co,nep,mT Ta6JIII!ll,I ua 
7 CTl)a!Illl.J,aX n Il.,'IJIJDCTl)lll)YeTCSI l)IICYHitar,m Ha 7I CTpamme. Pa6oTa 
COCTOlIT 1!3 BBe,neHHSI, ITSITU rJia.D, Tpex rrpIIJiortemrli:, 3aKJJlJ'IeHIISI, 
CIIlICica IICIIOJII,3YCMllX JIUTepaTypirux IICTO'IJIBROB II3 432 HaIIl.!CHOBaHIDl:, 
II or JiaMe HIDI. 

COCTomrrm BOIIPOCA 1I 3A.1WllI l1CCJIFJ(OBAIDiff 

IIepBUe TeopeTrITiecmrn llCCJre,nommm CP3II 6.IJJilI rrpoBe,nmru Een
HCTOM II MI,ClJBGIIOU Cllte n 30-x ro,nax. 0,nuaico lilITCIICIIBHOe n UOCJie
,noBaTCJII,HOC usyqemre CBOiiCTB TaICIIX uyqROB HatiaJIOCT:, 8-IO JieT Ha
aa.n, Kor.na B ClilA II CCCP 6wm nocTpoe1ru II CTaJilI npl!MeHSITI,CSI B (lllI-
3IItiecmrx :mcnepm.ieHTUX lI B TCXIIl!Ke CRJII,HOTO'IH!le YCitol)UTeJilI ::JJieK
TpOHOD. IlO.fIDJIClilie TaROrO TIIIJa yc1mpuTeJiei1: BO !,nIOrOM o6yCJIOBJICHO 
l)a3BIITlieM Texmnm B1!COIC1IX IIOCTOSIHHl:IX II lIMIJYJII,ClillX HaIIpJUKemrli:' 
oco6eHHO BUCOKODOJII,THOil HaHOCeicyH,JUIOii TeXImim, paapa6oTRoii HaRO
IIUTCJieii auepr1ru n pemermeM npo6JieM ROM11zyTarnm 6OJII>m1IX IIMIJYJILCHUX 
TOKOD, pa3BlITIIeM Te~ reuepnpoBa.mm MOlllllllX IIMTIYJII,COB 1)0HTre
HOBCKOro lI3JiyqeHIDI/I. CYilleCTBCHHHC peayJII,TaTH B ::JTlIX o6JiaCTSIX 
6WIII ,noCTIII'IIYTll B Tm.YCROM IIOJilITCXIllitICCROM IIlICTllTYTe, r.ne llCCJie
,noBaIUISI B OCJJiaCTlI BllCOICOBQJII,THOii nauoceI1.0 YH,JUIOii Texmnm 6UJilI ua
tiaTll r .A.Bopo6I,enuu u r .A.MecsmeM no ll!IIIIUiaTIIBe A.A.Bopo6MBa.. 
B I959-I964 rr. anTopoM 6wr paapa6oTaH PH,D; uauoceRyu,n!IllX reuepa
Topon Ha uarrpIDKemre B HGCICOJII,RO ,neCSITKOD IUIJIOBOJII,T' BICJIIO'Irur 
cpe,nCTBa. OCD;MJiorpa4uNeCICOii perlICTpau;m! reuepupyeMUX m,myJIMOB. 
3TII renepaTOl)ll npm:eHRJIHCI, .u;JISI llCCJie,nOBaHUSI pa3BlITlISI pa3l)Jma n 
raaoo6pa3Irux, atn,nIIBX ll TBCl).IUlX p;mlJI0ICTl)IDCUX, .u;7ISI ITIITair OnTlI
tICCIDIX saTBOl)OB onTlNCCmIX 1maHTODllX reHepaTopon/2-ro . B ,naJII,
He.ii:rueM 6wr CYJ!lGCTBCHHO pacmrpeH ,IOiaIIa.3OH rrapar,mTpon m,myJII,COB: 
aMIIJIBTYM BO3poCJia .no IICCROJII,IDIX COTCH RllJIODOJILT, .u,mITCJII,HOCTT:, 
qJl)OHTa lll,ffiYJII,Ca 6wra yMeHI,llleHa B IICKOTOl)lIX CJiyqruIX .no ,noJieii ua
HaIIOCeRyH,l:CU. reuepaTQl)U IIl)IlMCHmllICI, .u;7ISI ITIITaHllSI lICKpoBUX RaMGl) 
l)a3JilNHOrO TlIIIa B ::JRcnel)I!MCHTax no qx>TOpoll'~eIDIIQ MC3OHOD Ha aJieR
Tl)OIIHOU c.mxpoTpoue "C~c" HIIH H!l.i TITH n ~CI, nRoToTnnoM re
uepaTopoB m.myJILCOB ycRol)Jmllero mmpm:teIDISI C3Y II-I I. Ilporpecc 
B lIOJIYtICIUIH CP3II CDSI3aH Ta.IOKe C ll3Y'ICHll0M nponecca MCRTpIItieCICO-
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ro npo6OJI KOl)OTRllX Ba.KYYMlillX rrpoMClit,YTROB B HaHOCCKYJ{.JUIOM ;u;mma-
3OHe, HatiaToro TOlKe B ToMcRe no lIHrunmTIIBe r :A .Mecsma, 1meHTI$I
KaD;Ueii SIBJieHHSI B3l)l1BHOii ::JMIICCHlI .aJieKTl)OHOB ll paapa6oTKOii Ha ::JTOii 
OCHOBe Mom1mx 6e3Ha.Ka.JII,Imx HCTOtIHUKOB ::JJIGKTl)OHOB. 

Ka.K yxe YRB,3aHo B paa,ne.rre "AKTyaJII,HOCTI, rrpo6JieMu", oco6eH
HOCTm CP3II SIBJISICTCJI ,noMlilIHPYI(lnee BJillSI!Ilie co6CTBCHHilX MCICTl)O
Mar!IlITHllX nOJieii Ha ,nlI!Iar.nn..-y llYtIICa. OCHOBHHM rrpeIISITCTBHCM Ha ITYTH 
nOJiyqe!IllSI CP3II SIBJISieTCJI O61':leMHIDl: aapSJ,JJ;, KOTOl)llii B OTCYTCTBIW qio
KYCIIPYJ!lllWC CM BII3JIBaCT 611CTl)llii pacrra.n IJYtIKa n l)a,nHaJII,HOM Harrpa
BJieill!H' a lll)l! Hamitilill qx:ncyCHl)OBRll - ,n;mr I{~Oii reoMeTl)Hll CHCTCMII 
TpailCITOl)T}Il)OBICH CYillCCTByeT orrpe,ne.rreHH111'1: npe,neJII,HID1 TOK, IIl)lI KO
TOl)OM B HCKOTOl)Oi'r TOtIICe Ill)OCTl)aHCTBa. o6paayeTCJI Blil)TYaJII,lillH Ita
TO,n; TOK Ha BllXO,ne KaHaJia Tl)aHcrropTlipoBICH nepecTaeT 6IITT:, mmeiiHo 
CBSI3aIIHllM C TOROM llHlKCKJ.llrn. BlrUSIHUe rrpOCTpaHCTBCHIIOrO aapsma MOllt
HO yMeHI,lllllTT:, nyTeM ero HeiiTPaJra3al.llIH HOHHl:lM ql()HOM' xaprutTepuaye
MOii KOS(plllIIUI6HTOM fe = Znt/no , r.ne nt. H no - KOHl.lCHTPal.lllSI uo
HOB H ::JJICKTl)OHOB, z - aapSJ,JJ;OBOe tillCJIO HOHOB. AHaJIBTll'ICCKOe Bll
palKeHUe .u;JISI Ma.I{Cl!MaJII,HO BoaMozmoro a,a7emm Torca I A uyqRa npu 
f e = I 61:1110 nOJiyqeHO AJIIi~eHOM (01,1. I ) • Cu./I11 TOKOBOro ClKaTIISI 

orpammmruoT TOK IJYtIKa BemitillHOii IA = I7fot , KA, r,ne fo - OTHO-
cnTeJII,HaSI CKOl)OCTI, MCKTPOHOB, 0 - peJISITHBlICTCKlIH <Iiru<Top. <J/ll3H
tICCKll ::JTO orprumtie!Ilie onpe,neJISieTCJI TCM, 'ITO co6CTBCHIIOe aam,w
TaJII,HOe MarmrTnoe nOJie CP3II H =O, 21 / r , ( H - 3, I - A, pa.neyc 
IJYtIKa r - CM) ncRpUBJIJI0T TpaeKTOpmr tiaCTlll.l DIIJIOTI, ,no H3MeHeHHSI 
HarrpaBJICHIISI :i:,ieKTOpa CKOl)OCTH Ha o6paTHOe. ClfJil.l TOKonoro O1.taTllSI 
oKaaIIBaIOT qxmycupyKlllee ,neiicTmre na ,nmDJteHUe aJieitTl)OHOD B rryq:1ce, 
YMeHI,IIIaSI · B r 2 pa3 ::JJICKTl)OCTaTlltICCICHe ClIJill paCTaJimmalilISI. Ilpn 
j e = 1 Ir 2 (Kl)lITCplrfi Emrcepa) c:wru paCTaJIKllBa.HllSI ypanHOBClllllBa.JOTCSI 

c:wrru.m TOKOBOrO CTJirlIBa.HlISI, tiaCTUIU1 ,1U3ID!CyTCSI ITO lllICl)l.llill, CP3II 
HaxO,nHTCSI B COCTOJlllliH caMOqx>Icycnpomrn. YMCHI,llleHlle co6CTDCHHOro · 
aamzyTaJII,Horo MarHllTHoro nOJISI TOKa llY'IKa nponcxo,nuT aa c'l'.eT TOito
BOii neiiTpaJIH3al.llIH o6paTHHM TOKOM Ioop IIJia3MCH!mx MCKTl)OHOB, HH
~eMoro no.n ,neiicTmreM mrxpeBoil: a .,n:.c. Ha nepe,nueM qiponTe rryq:-
1ca. YMeHI,IIICHHe CYMMapHoro MarHHTHOro IIOJISI xaprutTel)II3YCTC.fl KO::Jqx!Jn

ll;llCHTOM f m = I o~p /I • 
Heo6xo,IJ,HMO OTMCTUTI, BalKHOCTI, nponeccOB ::JJieRTl)lltICCKoro paapsr-

,na B TeXHlIKe C3Y u (!III3llKe CP3II. B rrepBoM cJiyqae aTu npoueccu Jie
JKaT B OCHOBe pa6oTU MOlllHIDC BllCOROBOJII,THllX KOMMYTaTOl)OB reHepaTO-
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pa m.mym,coB yc1,opm:xnero Ha.npmiteIDI.11 C3Y, BO BTOPOM - onpe.n;eJimOT 
.n;HHaMIIBY sapsr.n;oBoli: iI TOKoBoii Heli:Tpa.mrsawm npn: mmemnm CP3II B 
HEiiiTpaJII,Hllii raa. TpaHClIO!)Tll!)OBKy ll qJOKyClipOBKy TaKllX Izy'IBOB. 

TaKlIM o6pasoM, npo6JreMa lIOJIY'leIDm CP3II flB.1U!eTCJI KOMIIJieKCHOii, 
mtJIIOtia.JO!lleii KaK Bonpocu reHepIIpoBaHHJI m.myJI!>ca ycRopmtlI(ero HaIIPJI
xemm ll qiopMlipOBa!IlrJI CP3II B MeKTPOHHOii JlYl!!Ke C3Y, TaK ll 3a,ImtJ:lI 
Tprurcno!)TlIIJOBKII CP3II; KOJIJieKTHBHue cBoiicTBa CP3II npoJIMmOTCJI Ha 
BCeX 8Tanax lIOJiy-qe!IlrJI TaruIX Izy'IBOB. IlpoJIBJieHII.flMl:[ TarutX CBOHCTB 
JIBJISIIOTCJI ycKopeime llOHOB 11PII HHlltemnru CP3II B Heli:Tpam,Iillii raa, 
o6uapyaeHHoe C.E.rpaii6WIJioM, oTpaxemre caMoqioeycnpYJOmerocJI CP3II 
OT llPODO.rtmJleii lIOBepXHOCTH, BnepBue 3fl4)llKCIIpoBaHHOe B.T.JimmoM. 
Ha OCHOBe ·noCJie.n;Hero a<MieKTa I{.B.Xo.n;aTaeBHM o6ocHOBaHa D03MOl!t
HOCTI, "sepKaJI!>Horo sa.XBa.Ta" CP3II Ha 3aMKHYTYJO op6n:-ry. KOJIJieKTIIB
HHe CBOHCTBa JielltaT B OCHOBe MeX8.Hll3Ma l11H,ll;YltrtliOHHOro cru.,roycrtope
mm CP3II, BimBllHyToro r.A.AcKap!>JIHOM, n: MeTo.n;a aBToycKopemm: 
aJieKT!)OHOB' TeopeTHtlOCKH o60CHOBaHHOro KasrurcmIM JI .H •• KHCJieuo
BHM A.B. n Jie6e.n;eBHM A.H. PR.I( BaJltHWC npHMegeHltil: CP3II TaKllte ocHo
BaH Ha ItOJIJieltTHBHHX CBOHCTBaX n:y-ma: aHOMaJIJ,HOe norJIOl!leHlle 3Hep
r:im CP3II B o60JiotJ:I,e Te.IlMOR,Il;epHoil: MllllleHH B npe.It,1IOJ1teHHofi JI.II.Py:zta
ROBUM cxeMe m.rnyJI!>CHoro YTC c HHeprnioHHHM y.n;epxrumeM; Bll,Il;BHHyTmi 
r.II.By.n;RepoM H ,U.Jl.PIOTOBilM MexaHH3M HarpeBa wraaw B MarHllTHWC 
Jio:synn:rax sa ctJ:eT r.moronoToKoooro peJmMa CP3II; reHepa.D;IDI MOl!lIWX 
CBl!-mmyJIMOB npn Bsrumo.n;eiicTBHH CP3II c :saxyyMHW.m H IIJiasMemnr
MH BOJIHOBO,ll;aMlr; lIOJiy-qeHHe npe.n;eJI!>HO:il RO~eHTI>awm 8H.?;rHH sa 
CtJ:eT caMOqJOKyCHpomrn CP3II B .wio.n:e C3Y n T.,Il;. (mit. /I ) . 

Kpyr npmAeHeimli C3Y B qJH3HtJ:8CRHX 8RCnepnM8HTax: H B TeXHmte 
llllipOR. PasHoo6pasmr ll B03HHIW.DltH8 B CBJI3H C STUM Tpe60BaHHJI R 
IIapa.M8Tp8M CP3II. Heus6eJJtHaJI B 8TOH CHTYan;IDI ,Wtqxilepe~aurui: C3Y 
no o6JracTJIM me npm,ieuemm: He ,nOJDltHa, Ha uam rorJiff,IJ;, oCJia6JllIT!> 
CTpeM11ellll.il: R ,ll;OCTIDK8IDDO pasyr.moft ymmepcaJI!>HOCTH YCKOpHTeJieft, 
cnoco6cTBYJ!X!t8~ aqxpeRTHBHOMY llX llClIOJIJ,30BaHHIO •. !IoncK ll llOCJie,Il;OBa
Hlle MeTO,ll;OB npeo6pa30BaHllJI napaMeTpoB CP3II Ha OCHOB8 cnerniqJII'Iec
lillX CBOHCTB Ca.MHX nytJ:KOB CYl!leCTB8HHO paCll!lI!)iI8T B03MOJKHOCTll r.mo
roIIJiaHOBOro npHMeHeHHJI C3Y. 

OcHoBHHe HaYtJ:HHe H TeXllll'!ecRHe sa,natJ:H, pemaeMl:le n ,Il;HCCepTa
InIH, MOJKHO CqJOIJMYJIIIpOBaTI, CJI8,eyIOl!lllM 06pa30M: 

I. AHaJms aJieMeHTOB C3Y n yCJioDHfi TpaHcnopTupomm CP3II, nx 
DJllIJIHIDl Ha napa.MeTpH Izy'IBa, usy-qemre BOSMOlKHOCTeli: peryJIIIpomrn n 
npeo6pasoBaHIDI napaMeTpoB CP3II. 
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2. Paapa60Tita aimapaTypu H M8TO,Il;l1Kll llCCJI8,ll;OBaHlllI pellt!IMOB pa-
6oTll C3Y, napaMeTpOB CP3II n mm. 

3. Pa3pa6oTRa, coopy,ite1me ll RCCJI8,ll;ODa.Hl18 ROMIIJIOKCa C3Y C 
anepr1rnii .n:o I '5 MaB' TORO!,{ B HOCKOJI!>RO ,Il;OCJITROB KilJIOa!mep nano
II 1.nmpoce1tyII,I(HOro .n;HaIIa30HOB ,n;.im~eJI!>HOCTl! m.myJI!>COB, YB8JilflIOHl!8 
aMIIJIRTY.n:H reuepupyeMI1X TOitoB .n;o Meraa.11mepHoro ;n;uanasoHa, ncCJie
.n;oBa!Ilie B03MOXHOCTll lIOJIYtJ:8HlllI C lIOMO!ll!>IO C3Y CIIJII,HOTOtJ:Ill!X lIOH!IllX 
Izy'IBOB. 

4. llccJie.n;oBaHIIe 3aKOHOM8PHOCTefr TpaHClIO!)TU!)OBKII CP3II C uemIO 
paspa60TKII MBTO,ll;OB npeo6pasOBaI.IHJI napa.MBTIJOB Izy'IBOB na OCHOBe 
.n;eil:CTBIIJI HX co6CTB8HllllX 8JI8RTpoMarHHTllllX noJieft. PetJ:I, II,I(OT O Ta
KIDC napaMeTpax Izy'IBa, KaK. MaitcllM8JIJ,HaJI aHeprHJI 8JI8RTl)O!IOB, IIJIOT
HOCTI, TORa CP8II, ;n;JIIITM!>HOCT!> 1IMI1YJI!>ca TORa, aHepreTIItJ:SCKIIH 
cneKTP 8JI8RTPOHOB lI CTPYKTYPa Izy'IBa BO npeMeHII, uanpaBJieHIIe pac
npoCTpaIIelllIJI CP3II, BII,I( ym,opemmx -qacTIIU. 

I{ 3aJJUITe npe.ncTaBJieHU cJie.nyromue Tesucu: 

I. rasonue IICRpOBll8 saaopu C ynpa.IJJIJI8MUM sanycKOII!, Ha OCHO
Be ROTOPl:lX CTPOJITCJI KOMM;yTllpYl(lllllie IICRpOBUe pasp;mHHKit npoMe;zy
TOtJHl:lX HaKOnIITeJieif :rneprmr C3Y, IIMOIOT uaHOCORYH,W!ylO CTa6RJI!>lIOCTI, 
sanycRa H 11Pa.KTIItJ:8CRII HeorpaHHtJ:8lIHYJO B03MOlKHOCTI, r,moroRaHaJII,HOii 
KOMIIIYT8.Uilli. 

2. IIepcner{TliBiillM TlllIOM HlIBKOOMHOro npoM8JKYTOtJ:HOro HaitOIDIT8JIJI 
aHeprIII! C3Y C II3M8HJI8MOll lIOJIJipIIOCT!>IO m,myJIJ,Ca YCROPJIIOII!Sro uanpJI
xemm JIBJmlOTCJI ,WICKOBl:l8 rum: pa.in!aJIJ,Iill8 lIOJIOCKOBUe JIUHIDI. 

3. IlpllMOHeime B aJieRTIJOHHofi nynrrrn c MarIIIITHOH IIsomrn.110H C3Y 
MlIK!)OC8RYlf,I(IIOro ,Wlana30Ha rpa,rureHTHWC ROJI8U C 8Itpanatnr, 3al!l!IIJla
IOl!lIIMll ll30JLllli,IIOHHH8 COKin!II OT 8JI8KTpOHHOii 6oM6ap.n:np0BKII, lI03BO
JIJI8T 3HatJ:lITeJIJ,lIO YBOJIR'IllTI, ;n;JIIIT8JIJ,HOCTI, ll aMilJIIITY,Jzy ycRopmoll\ero 
uanpmxeIIIDI Ha ,Itlio.n;e. 

4. B yCJIOBHJIX T8XHll'I8CROro Ba.KyyMa II OTCYTCTBHll BH81lIHliIX <I>o
KyCIIPYIOlllIIX MarHllTHWC lIOJieii OCYIIl8CTBJIJI8TCJI CaMOqJOKycupoBRa II 
Tpa.HClIO PTlIIJOBRa CP3II MIIKpoc eRYlf,I(HOH ;n;JIIITeJI!>HOC Tll •. 

5. 06.mmOBRa rumaJia. .npeilqia ,Il;HSJieRTpllKOM CY1I18CTB8HHO Y138JIII'IlI
Ba8T 8qlqJ8KTllBHOCT!> TpaHClIO!)TIIpoBltII CP3II MIIKpoceKYH)UIOll ,Il;71HT8Jll,
HOCTII B OTCYTCTBlle_ BHO!llIDIX qJORYCll.PYJOlllHX MarHHTHHX lIOJieii. 

6. IlapaMOTPll BUB8,ll;8HHOro ll3 YCROPIITeJIJI CP3II onpe,neJIRIDTCJI He 
TOJI!>RO T8XHll'IOCmrr.m xapaRTepIICTIIKal.llI C3Y, HO II YCJIOBIDlMll TPa.HC
lIO!)TlIIJOBRII ny-qrta; CP3II JIBJIJI8TCJI a.KTI!BHHM 8JI8M8HTOM 6JroR-CX8MU 
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ifx:>pr.mpoBamm nytma c Tpe6yer.iw,m: napa.MeTPru,m:. Ha OCHODe ,D;eHCTBIDI 
C06CTBemrux aJieKTpoMaI'HllTHUX nOJieii nytma, BU60poM YCJIOBliH TpaIIC
nopTIIpOBKlI aBTonpeo6pa.30BaHHe napaMeTpOB CP3II ,ll;OCTlII'aeTCH CJie}Jy
JOIJlilM 06pa30M: 

a) yne.mt'Ielllie (,D;O IlOJiyTOprutpaTHOro) MaKCHMaJIJ:,HOii aueprmr 
IO-I5% 061:qero tUrc.ira aJieKTPOHOB CP3II - npH mmeru.om B BaicyyM!!Oe 
npocTpaHCTBO .n;peiiqla CP3II c TOROM, cyrqecTBOHHO npeBRUiaJDnit™ npe
,IJ;eJI1,Hllii BaicyyM!!Hii TOK; 

6) YBeJIWielllle (;a;o ,D;eCHTlIRpaTHoro) MOTHOCTll TOica - 3a C'IeT 
ifx:>1,ycHpOBRH J:IY'!Ka B ,ll;lIO,D;e aJieKTPOHH0:11 IJy1llRlI lWI l{OJlyCH0:11 ifx:>eycn
POBKH B npocTpaHCTBe ;a;peiiqn; 

B) CYJKeHne (Ha HeCKOJI1,I{O ,D;eCHTKOB KaB) ::mepreTll'I0CKOro 
cneKTpa CP3II - Ha OCHOBe oco6eHHOCTefi TPaHcnopTHpOBRlI cru.toifx:>KY
CllpyroIIIOrocH CP3II npn ,ll;aBJI0HlllI OCTaTO'IHoro ra3a, OTJill'IHOro OT on
THMaJILROro, paBHoro 0,6-I MM pT.CT,; 

r) YJtOpo'IeHIIe (,D;O IO HC n MeHee, co CKOpoCTI,10 cpe3a ,ll;O 1013 
A/c) ,!IJilITeJILHOCTlI lIMllYJil>Ca TOKa CP3II - B pe3yJI1,TaTe cpIIBa TORa 
nplI TpaHCilOPTHpOBRe CP3II B IJJIOTHOM rMe. 

7. YnpaBJieime TpaeKTopneit CP3II BIJJIOT1> 'JJ.O. aaxBaTa IJY'IRa Ha 
38.MICHYTYI!l op6HTY ocyrqeCTBJIH0TCH 3a C'I0T B3aHMO'JJ,0UCTBHH ca.Moifx:>ey
ClipOBaHHOro CP3II C noBepXIiOCTHMll,MeTaJWa, qieppoMal'HOTHRa, ,ll;lI
aJieKTPlIRa. 

8. lfaMeHeHHe B npon;ecce TpancnopTHpOBRH CP3II ~a ycitopne
MllX -qacTnn; - KOJIJI0KTlIBHOe ycitopeime HOHOB MOXeT ocyrqeCTBJUIT1,CH 
3a C'I0T npeo6pa30BaHHH 3anaceHHOii B npliaHO'JJ,HOfi o6JiacTn Mal'HHT
HOU aHepr1m CP3Il B aHeprmo 8JI0RTpocTaTll'l:0CROro nOJIH np~ OTpaxe
HlIR OT BRPTYaJil>HOro RaTO'JJ,a ll36llTO'IHOro Ha,I( npe'JJ,eJILHID/1 3Ha'IeHHeM 
TORa mmeKil;lIR. 

CO,ILEPJitAIDIE PAEO'ill 

B OCHOBY 'JJ,lICCepTa.n;mI nOJIOX0Hll pe8yJI1>TaTH pa3pa60TRH ll lICCJie
,ll;OBaHRH ROMIJJieitca C3Y lillli H~ TID:t lI lI3Y'l0HlIH oco6eHHOCTei1 TpaHC
IlOPTIIJlOBRlI CP3II, HanpaBJieH!rux Ha pa3pa60Tey MOTO'JJ,OB aBTOnpeo6-
pa30BaHHH CPolI, Cy!q0CTD0HHO paCl!llipllIO!llID qJYHICil;llOHaJil>Illle BO;iJMOX-

HOCTH YCROpliTeJieil. 
Bo DBeneIDIU ~ ItpaTrurll o63op o6JilicTeii npmienemm CP3II II 

D03mmalOlltmC B CBJI3II C 8TIUf cneIUiqimI0CKIOC Tpe6oBamrli R napaMeT
paM C3Y, KpaTRO H3JiaraeTCH ?JlaT0PRaJI 'JJ,lICCepTaum ll ,D;aeTCH o6oCHO
BaHlle DaltHOCTll paccMaTpHBaeMUX npo6JieM WIH pa3BlITllH Te:xmnw C3Y 
lI lIX BH0,DJ)0HlIH D npa:!tTHRY qlll3Wl0CKOro akcnepHMeH'l'a H TeXHmcy~ 
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B nepnoii rJiaBei aanncaHHoii na ocHone pa6oTu III, paccr.ioTpen 
Bonpoc O COBpeMeIIHOM COCTOJIHim npo6JieMU nOJ!Y'leimH lI TpaHCITOPTH
pomrn CP3II. rJiaro cocTOHT H3 mecTn naparpaqon. 

B § I.I Y1ca8aHO, tJTO HeCMOTpH Ha pa:moo6pa3~e mmenepmnc pe
meHliii ll rrapar.ieTpOB, D 6JioR-CXelJIY C~Y BXO,wIT lICTO'IIIlIR 3aPJm}loro 
Hanp.imemm, rrepIDitIHllii HaKOllllTeJI1, aHeprnu, npor.l(3JKYTO'IIIIIl1 HaKOITlI
TeJIL - 11YIJJIOTHIIT0JI1, 11 aneprHlI, KOMMyTaTOP, aJieRTpOHHM nymRa. 

B § I.2 npoBe'JJ,eHO CpaBHeHRe ROH,D;eHCaTOpoB, llH,IJ;Yl{TlIBIIHX uaxo
IllITeJieii, y:n;apmnc reHepaTOpoB, arucyMyJIHTOpoD, XlIMW!eCRlIX D3PllD'Ia
THX neli1eCTB no Y'JJ.OJILiillM IlJIOTHOCTll aaepr:im:, TORY ROpoTICoro 3~.lll-

• IcaIDIH, MaRCl1MaJI1,HOll M'O!qHOCTlI, a TaRXe no MlIIilll,laJil,H0:11 ,ll;JilITeJI1,HOC
Tl! ifx:>pwrpyeMUX IIMITYJILCOD, II3 ROToporo CJIO}JyeT, tJTO l{OH,D;eucaTo:pu, 
HeCMOTpH Ha Marroe Y'JJ.M:&Hoe aHeproco;a;ep;mHne, o6ecne'IUBaJOT MaRCII
MaJil>Illle llMITYJil>Clllle TORII n MO!qHOCTll, 3TO o6MCHHeT ITO'ITII nonce
M0CTHOe npm11eHeHIIe B RU'I0CTD0 nepBH'IHUX HaICOITIIT0JJ;Oii: aneprmr re
nepaTOpOB IIMITYJil>COD YCI{Opmo![lero aanp.imemm: C3Y eMICOCTHUX HaI{O
IlllTeJieii:, BllXO,ll;Hoe nanp.imeUIIe ICOTOPllX .rronumaeTCH C noMOillLJD CXeM 
YlJIHOlK0HIDI Han;plD!t8HIIH llJllI lIMllYJILC!IlDC TpaHCqx:>pMaTopon. BucoicaH 
YJJ:Ml>HaH IJJIOTIIOCT1, aueprmr lilI,ll;yXTIIDHUX, oco6eHHO CBepxnpoDO'JJ,H
IlllIX HaROIDrTeJie:il: CTII?JIYJillpyeT ITOIICR II UCCJie;a;oBaI!He ClICTeM BHBO,ll;U 
aueprmr II3 8TIIX HaICOilllTeJie:il:, npneMJI8MUX WlH TeXHHRH C3Y, 

B § I. 3 IIOICU3aHO' tJTO Heo6XO'JJ,IIMHM 8JI8M0HTOI\I C3Y HaHOC0ICYH,D;
HOro ,ll;HaITa3oHa HBJIHeTcH npoMexyro'IHm1 Ha1tormTeJI1> aueprmr na oc
Hone ,lV!lllI!IlDC JIIIIIIDI, C ITOMO!qI,10 ICOTOporo qiopMJipyeTCH MOillllllll IU.i
nyJil>C YCICOpmonjero uanp.IDKeHIISI qim,cllpOBaHHOii 'JJ,JIIITeJILHOCTH. IIapa-
3IITIIlle rrapaMeTpu pU3Pff,IJ;HOro ICOHTYPa nepDII'IHoro IIaROITIITeJIH, !{al{ 

rrpamuro,. He Il03BOJIJilOT cqiopM1IpOBaT1, TaICOii IIMIIYJI1,C, B 8TOM napa
rpaqie paccMoTpeHU Trume rrpo6Jierm aJier,TpII'lecRofi II30JI/IIl;IIB HaROIDI
TeJiei1 aHepr1m C3Y ll ITOICa3aHo' 'ITO 60JI1>IJIOii CTaTIICTWiec1rnii: pa36poc 
B 8JI8RTplI'IeCROii npO'IHOCTII mI;IJ;RlIX II TBep;a;ux 'JJ,lIMeRTpmcoB, ee 3a
DIIClIMOCT1, OT BpeMeHll B03;a;eficTBllH Hanp.imemm, aqxiJeRT nOJIJipHOCTH, 
1!00,ll;HOpO,ll;HOCTII II 'JJ,OqJeRTll D II30JIHil;IIll cyrqeCTBOHHO CmmaJOT aqxpeR
TIIDHOCTL npm.ieneHHH aHaJIIITR'IOCICIIX MOTO'JJ,OB pac'IeTa 8JI01\18HTOD Bll
COROBOJILT!IlDC ICOHCTpyxn;I·rll, OCTaBJIIDI 3Ha'IIITOJI1>HOe M0CTO MO'JJ,eJIIIpo
DalllIIO II 8RCnepm.10HTaJil>HOii npoBepite, 

3MmrpmecRnii: 110,ll;XO'JJ. npeo6~aeT npH pa3pa60TICe ICOMMYTUTOPOD 
rrpoMexyro'IHUX HaKOITIITeJieii :mepr1m C3Y, aHaJIII3Y ICOTOPllX IIOCBHiqeH 
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§ I. 4. I{or,11.1y-TaTop BMCCTC c npor.!C✓.ryTO'IIIIIM mmom!TCJICM OOCCilC'lll:;: 

naeT qiopr.mponaHIIe m.myJii,ca yc1topmoniero HanpmteliIDI C:JY. B 1mqecT

ne I<Ol,1MyTaTOpOB IIpillv!eH.HIOTC1I llCKpoBIIC pa3p,r,ll;I-Iillill, paoOTalO!UilC B 

UTMocqiepe CJZa.Toro ra3a, a TaYJ!e :ruI,D;KOCTHue lI TDCl),I(OTCJII,HUC pa3-

.PJI,lUIIDCII. Muoroo6pa31Ie JIBJiemn1, IIpoTCKa.IOllllIX rrpu S.'ICICTl)ll'ICCKOM 

rrpoooe, l[C IIO3DOJL!ICT UHaIDITII'ICCKlI paccqnTaTI, OCHOBHHC rrapm.mTplI 

pa3p.f!,I(Hlnm: BPCl,fil qJOpMIIponarnm pa3pB;IJ;a ll ero CTaOJiIJII,HOCTI,, Bpe

MJ! KO!'.1t,1y-T~, na,n;errn:e uarrpmKemm: ua pa3pB;IJ;HIIKe. Oco6eHHo CJIOE

HII IIpOOJICMU MHOrOicaHaJII,IIOii KOMMYTa.rnm ll CIIHXpoHHoro 3anyc1ca 

QOJII,lllOro trn:CJia pa3pJI,I(HIIKOB, qJOp!impylWlllX llMIJYJII,C ycKOpmo!!lero ua

rrpmitemm: B Hll3KOOMHOM reHepaTope, IWI o6ecrre"llIB8.ID!UllX IIapa.7L7IeJII,

HYID pa60TY HCCKOJII,ltRX reHepaTopoB. 

B § I. 5 paCCMOTpCHII Ill)OOJICMI.l BllCOKOBOJihTHOli ll3OJUiIUIH SJICKT

pOH!lliX nymeK C8Y H rrponeccu B ,I(llO,ICe, o6ecne"!HB8lOl!llIC qxipMIIpoBa

mrn CP8Il. )J.n:n: S@leKTIIBHOii rrepe,ICa"IH SHepr:mt HCOOXO,I(IIMO corJiacona

HIIC IIlVIIIC,I(UHCOB IIYlllIW lI IIpoMC✓.ryTO"!HOrO HaKOIDITCJIJI SHeprHH. CBJI-

3aIIHOC C STIIM COKpalllCHl1C JIIIHCiiHIIX IJa3MCpoB n:ylllKlI orrpe,ICCJIJICT IIO

BilllleHIIe Tpe6onamm K SJICKTIJH'ICCKOH rrpo'lHOCTll ll3OJIJITOpa IJYlllKli. 

OCHOBHUC qnrtTOPil, o6ecrre'llIB8.lOIJ1llC !ICOOXO,I(IDJYJO SJICKTPH'lCCKyJO 

IIpO"!HOCTI, ll3OJIJ!Topa, - STO BIIpanmmrume rp~eHTa HaIIpmKemm 

B,I(OJII, IlOBCpxHOCTll lI3OJIJ!TOpa, nu6op MaTepnarra lI Te:imoJiormi: o6pa
OOTKii, YMCHI,lllCHlie BepomHOCTll O6pa3OBaHIIJI SJICRTl)OHHIIX Jia.mm Ha 

IIOBCJ?XIIOCTll ll3OJIJITOpa. 

licTO'IHiiKOM 3JICKTIJOHOB D nylllRax C8Y SIBJUICTCH llJia3Ma, 06pa3y

IOl!laJICH rrpn B3pIIBe MllKIJOOCTpmi Ha IIBTO,I(e, OTCTOJllllCM OT aHO,I(a Ha 

paCCTO.mmlI nopB;IJ;Ka caHTID,!CTpa; IIpC,I(eJII,HaJI ,1I,7IliTCJILHOCTI, m.myJII,Ca 

TOKa CP8Il orpal!lI'leHa BIJCMCHCM nepeMiffiaHIDI llJia3MOii co CKOpoCTI,IO 

HCCKOJII,KO CaHTIIMeTpoB B MimpoceRYJI.IlY rrpo?.ICJitYTIIB KaTO,I(-aHO,I(. Ilo

STOMY ]I,7IlITeJII,HOCTI, SJICKTPOHHUX IWIKOB B nylllRUX C wrauapum.m: 

SJICRTIJO,I(a.Mll He rrpeBumaeT ro-7c. B STIIX YCJIOBMX npn v!r•I/IA!::1, 
r,ICe V - "noroHirnit SJICKTpoH", 3aKOH <IaffJ.f,IJ;a-JieHrMIDpa BllnOJIHJieTCH 

c TO"IHOCTI,IO ,I(O MHOUTCJIJI 2 ,1I,7I1I CIJJIOlllHIJX, r.moroocTpltil:m.ix:, mmpy

CTHIJOBa.HilliX MCTaJIJill'ICCIDIX Il rpaqlllTOBUX IIBTO,I(OB. 0,I(Hrum C B03paC

TruilleM v / t uatJ:IIIIaeT IIpo.flllJI1IThCH caraoqJOeycupoBKa IWIKa B .I(llo

,ICe; rrpn I= 0,5IA rcfd , r,ICe re - Pa.ICllYC ttaTo,ICa, ·d - paccToJI

mrn IIBTO,I(-8.HO,I(, SJIC!tTpoHU ,I(OCTllr8lOT aIIO,I(a, ,I(DlII'aJICI, no itaca

TCJII,HOH K ero IlOBCIJXHOCTlI. B STOM CJIY'{ae ,I(OCTIIraeTCJI MaKCIIMaJII,

HaJI ICOHnCHTpan;wI sueprlIII CP8Il. 
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Il noCJie,I(Hlle ro,I(ll IIOJIY'll!Jlll pa3BlITIIe llCCJIC,I(OBaHlIJI MaI'HlITHOH 

U30JIBWm ROilltCllaJII,HIIX BaKYYMIIIDC ITPOMCJIYTKOB, HanpaBJiemru:e Ha 

paspa6oTicy- rrepe,IC8lOl!llIX JIIIHm1, <iJOPMJiporoJIUe Tpy6tJ:aTIIX Ha.HO- n 

MlmpoceitYJ{,I(HllX CP8Il, rro.7IY'lemrn CMII • .UeilcTBHe nonepe'IHoro no oT

nomemm R SJICRTl)lI"ICCitoMY noJIIO MaI'HliTHoro noJIJI rrpOID.JJI1ICTCJI no 

aHaJIOrllII C IIJia3MCHHIIMlI YCTaJIOBitar,nr C l,larHIITiillM y;u;epzauueM D TOp

MOJltCHllli IIBTO,I(HOll IIJia3Mll. 

Cne,ICeIIllJI o C8Y, IIBJIIOtJ:aIOl!llie xapaKTCIJlICTl:IlIB nepBII'Illl1X ll npoMe

l!fYTOqlillX HaKOIIl'ITCJICH 8Hepr1m, KOI\IMYTaTOPOB II rrapa.MeTpll renepupy

eMIIX CP8Il, BUHeceHI1 B IlpUJioJlteJIUe I. 

B § I.6 paCCMOTPCHII HCICOTO,PUe rrponeccu B ,ICPeilcIJYlOIIlllX CP8Il, 

ll3 ROTOPIIX IlllTCKaCT BO3MOJltHOCTI, rrpeo6pa3OBaHIW: rrapaMeTpoB npu 

TpaIICnOl)Tlil)OBKC, ltffi( pe3yJihTaTa B3alIMO,I(CUCTBim IJY"lKa co CTemca

MlI ,I(pCHqJOBOH KaMepu, C Heil:TpaJII,JIUM II lIOim:3OBaIIHI1M ny'U{OM ra3OM • 

K TaKIDA nponecca.M OTHOCn:TCJI o6pa30Baillie BllPTYMhHoro ItaTO,I(a sa 

aHo,ICoM C8Y rrpu rrpeBllmemm Toita CP3Il BCJWillHI1 Inped.5aK.= mc3
( /13_ 1 )312/ 

/e(1+ 2&1A/r) , r,ICe m, e - Macca II sapB;IJ; sJieKTpoHa, c - c1<O

pocT1, CBeTa, R - pa.I(llyc Tpy6u ,ICPei:i:qa; ·orparrn:qeHIIe TprurcnopTupy

m.mro B BaKyyMe TOita STOH BOJili'IllIIOll, CYJilCCTBCHHOe BJIIIJ!IIIIC YCJIO

Bmi TprurcnopTIIpoBKli Ha ,I(lI!IaMIIKY 3aJ)H,I(OBO-HCHTl)a.Jm3runIO!Ull1X npo

neccoB II KOJIJICRTIIBHOC ycr<opeHIIe UOHOB rrpll IllDKCKniill CP8Il B Hefr

TPaJII,Hllli ra3, 3apB;IJ;oBoe II TOKOBOe B3aIIMO,ICeilcTBIIe CP3Il. co cTeJIKa

MU ,I(pCHqJOBOH RaMepu. 

Bo BTopoi:i: rJiane ormcanu ycTpoiicT, ,1I,7I1I ROHTIJOM 3a napaMeT

paMu KOl,IILlICKCa C8Y Iilll1 fl<]) TID1 (§ 2.2) I8,I9/, a TaKlltC ycTpoii:cT

Ba II MCTO,I(llKH II3!,!CIJCHiiJI TrutllX xapaKTCpIICTlIK ny"IICOB, KUK TOR II 

pacnpe,ICCJieHIIe Toita no cetJ:emno CP8Il, Tpa.HcnopTI!pyeMoro B BmcyyMe 

u; ra3e ( §. 2 .3/38 ,53/, 3).ICIJ,I'CTI!'lecmri:i: cneKTP SJICKTpq!I~ ( §2 .4) 
/ 48 , 56/, IIOHHUX (§ 2.8)1391 II peHTreHOBCRlIX (§ 2.5)1291 lWIKOB, 

reOMCTPH'lCCIDie pasMepu ny"!ItoB ( § 2. 6). IlpliBO,I(llTCn: TaIOKe onuca

Ime armapaTypU Ha OCHOBC 8OIla ,1I,7I1I UCCJIC,OBrim ,I(lIHaMIDUI onTII'ICC

ltllX nponeccoB B ,I(llO,I(e uymIW C8Y ( § 2. 7) 4I , U B;IJ;epuo-<lllI31I'l7cRr 

MCTO,I(OB, IICnon3yeMIIX ,1I,7I1I ,I(liarHOCTlffill llOIIIWX IWlliOB (§ 2.8) 47 • 

TaK, B C8Y "ToJIYc" ( a6pemraTypa: "To1.1cIDiii HaHoceicyH,IJ;Illlli ycKop11-

TeJI1,"), cxeMa. ltOTOporo I!plffiC,I(CHU Ha p.rrc.I, npe,ICyCMOTpena BO3MOJl':

HOCTI, na6.mo.n:elilIJI ll perIICTPrunill 3apB;IJ;Horo Hanpm,temm IIpoMCl!fYTOtJ:

Horo Ha.KOIIIITCJIR :mepr:rm: - ,ll;BO:ii!Io:tt qxip1.m:pYJOlllei:i: JIIDIUH, Ul.1IJYJII,Ca 

HarrpmiteHru=r ua BUXO,I(e ,U<JiJI II Ha ,I(IIO,I(e IJYlllRli - C IlOMOfllI,IO CMitoCTHUX 
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,n;eJIBTeJieil: Hanpm:cemm 9, I6, I8, aJieKTPOHHoro TOKa B .n:uo.n:c - rrprr 
IIOMOll\lI myHTa o6paTHoro TOKa I9 ll TOKa Blrne.n:eHHoro CP3II - c IIOMO
IJU,JO rro.rma PoroBCKoro 20 n ror.1rnu,rwa <:liapa,n;c.fI 2I. KpoMe Toro, rrpn 
ITOMOll\lI Hll3KOOMHUX myHTOB 4 KOHTpoJIIIpyeTCH cmrxpoHHOCTI, pa6oTH 
pasp.H;D;Hl!KOB KOMMYTaTopa ,U®I. 3ueprror 'IaCTim; U3Mep.fieTC.!I C IIOl,!OIJ.lbIC 
111armrrnoro n: npo6eruroro cneKTpoMeTpoB (n rroc.ire,roreM CJIY'Iae - rro 
'IaCTll'IHOMY liJIII IIOJIIIOMY rrorJIOIJ.leHlIIO ~a B MaTepna.rre C H3B8CTHOli 
qiymrn;a:eil: nor.n:olJ.leIDI.fI) • ,If,JIJI orrpe,n;eJieHIDI rem,reTpli'!eCKHX pamwcpon 
CP3II - ITOJIY'IeHIIJI 11a.BTOrpaqicm" - np,IMeH.fllOTC.!I IIOJim!Cpmie IIJIE:mm u 
r.mmemr. IIpu ncc.n:e.n;onamm: Cl1II IICIIOJI1>3YIOTCH perun~m Be 9 ( ol, n) C 12 

, 

Li 7 ( p, n) Bl c perncTpa.IJJiefi ,n;otJ:epHIIX Heii:TpoHoB. Heo6xo.n;nMo ome
THT1>, 'ITO 3a,ll;a'IH KOHTPOJI.H: 3a rrapaMeTpaMII C3Y II II3UepeHIDI xapaK
TepUCTIIK CP3II ll Clfil c.n:m:mu, me pemeIDie BO MHorou 38.BIICIIT OT 
y.n;a1rnoro BU6opa Mep 3all\l1Tll OT aJieKTl)OMal'HUTHUX ll Pa.n;Ha.IJJIOH!illX 
ITOMe:X:, yMen1,me1nm rrapa3llTHUX rrapaMeTpoD npll coxpa.HeIDIII ,ll;OCTaTO'I
HOil: a.n:eKTpli'I8CKOil: npO'IHOCTll, .n:mraMlI'ICCKOil: ll T8IIJIODOH YCTOli'IllBOC
TII ll3M8pllTeJII,HUX YCTpoii:CTB. 
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TpeTM rJiana. rrocrumteHa. orrnca.mno pe3yJI1,TaToB pa3pa6orn reHe
paTopoB m,my.n:WOB YCROPSIDitero HaI!pfDiteHl:1.fl KOMWieRca C3Y mm H<I> 
T!IB. r.n:ana. COCTOllT ll3 II.fITll IIaJ)arpaqX>B. 

B § 3.I YK83al!O, tJ:TO npoeRTnpona1me n coopyxeHRe C3Y npe.n;
CTaBJUieT co6oil: .n:ocTaTO'IHO CJIOJKHYJO 3a,n;atJ:Y: na!).lI.DY c o61J.lllMll coo6pa
llteHWIMR o B1,16ope 6.n:OR-CXeMH ll OT,IJ;eJII,HUX MeMeliTOB C8Y npu perur1,
HOM npoeRTRponamm II coopyxemm YCKOPRTeJI.!I rreo6xo,n;mJO yiillTHBa.TI, 
CTOBMOCTI, R ,Il;OCTynHOCTI, KOHCT~OHlnlX MaTepRaJIOB ll KOMWieKTYJO
lllHX R3,IJ;e.mni, TeXHOJIOrll'mOCTI, KOHCTpyKIJ;IIIH, y.n;o6CTBO MOHTallta ll 
8RCnnyaT~, Ha,n;elltHOCTI, ll per.n:aMeHT pa60TU, CpoKll coopyxeIDI.fI, 
xapaRTep llOMeIJteHllii, r.n:e YCTruID.BJillBa8TC.fI C3Y. 

B §§ 3.2-3.5 npRBO,n;RTO.fI OIIllCaHlle OCHOBHUX aJieMeHTOB reHepaTo
poB m.myJI1,coB ycKopmootero. nanpmKemm KoMWieKca C3Y :mm: H\'I? TillI -
nepmNHUX H llpoMex:yTOtJ:HUX HaKOIIllTeJieii aHeprmr, KOMMYTaTOpoB rrpo
M8Jlcy'TOtJ:HUX HaKOIIllTeJieii ll pe3yJII,TaTOB HCCJie,IJ;OBalill.fI pe'1tlll,!OB me pa-
6om. IlepBl,IM C3Y HlW H<li Tl1H 6Wl 3anyllleHiil\H B ceHTH6pe 1972 _r. 
ycRopRTeJII, 11Toeyc"/IB,l9/_ .I{®I, KOMMYTaTop R IIYIIIKa aToro C3Y 
(pHc.I) pa3MeIJteHU B CTOJII,HOM Koprryce - 'l'py6e I5, 3aITOJIHelIHOM 
Tpa.HCcpopMaTOPHUM MaCJIOM. Cpe,n;HHii 7 ll n:eHTpaJII,HUH 8 8JI8KTpo.n;u .I{®I 
Bl,lllOJIHeHU H3 8JilOMllHll.fl. liarrP.fillteHHOCTI, 8JI8KTpli'!8CKOro IIOJ!ll: B .I{@] 

He npeBillira.eT 0,I MB/cM sa ncKJI!OtJ:eHHeM Topn:a cpe.n;Hero aJier,Tpo.n;a, 
06l)ameHHOrO K rrymKe. !3JieKTplI'I8CKa.fI npo~HOCTI, 8TOrO y3Jia orpaHH
tJ:RBaeT MaKCRMaJil>Hoe ycKoP.fllOlllee HarrP.fillteHHe C3Y ·BeJili'!llHoft I,5 MaB. 
KoraqraTOp "Toeyca" COCTOllT ll3 4-x TpeXaJieRTpo,n;HUX pa3P.fI,I!;Hl!KOB 5, 
llMIJYJII,C Ha 3anyC~ 8JI8KT1)0,ll; I KOTOpUX rrorzeTCH OT 3anyCKa.JO
IJ.l8rO pa3p.fI,ICHIIKa. 3, pa6oTaJOlllero Ha caMorrpo6oe 24 •40/. BpeMH 3a.
n:a.3,ll;l1BaHll.fI_cpa6aTLJBa.Hll.fI TpexaJieKTpo,n;HUX pa3p.ff.1!:HlIKOB OTHOCIIT8JII,HO 
sanycr,aIOIJtero cocTaBJIHeT 24 HC npn cpe,n;neKna.n:paTII'IHOM pas6poce 
2, 3 HC. B aKcnepm.rnHTax C JIIIBH8BLIMII llCKpOBl,IMll rraraepar.m IIOKa3aHO, 
tJ:TO IIPll ynpa.BJlf:I8MOM sanycKe B llCKpOBl,IX sasopax, Ha OCHOBe KOTO
pux CTl)O.fITCH rasoBUe 1Wl\lM7TaTO~, C8Y, cpopr.mpyeTCH ;no 200 napaJI
JieJII,HUX IICRPOBUX KallaJIOB 16 •2 • Ha pnc.I o603HatJ:8HU TrutJKe: 
2 - pa3,n;eJIIITeJil>HUe corrpoTRBJiemm, 6 - ,n;eJIHTeJIII Harrpmtemm, IO -
Bl:lCOKOBOJil,THHll BBO,ll; OT rrepBli'!HOro HaKOIDITeJI.!I aHepr1rn, II - npo
XO.n;HOll II30JIE:Top, I2 - H3oJIHTopu, I3 - rro.n:necKa, 14 - sapJUUrM 
IIH,IIYKTIIBHOCTI,, I7 - aJieKTPOHllaJI rrymKa, 19 - KaTo.n:. 

Xapai,TepE:CTIIKU renepaTopoB llMIIYJIMOB ycKOp.fIIOlllero HarrpmKe!IlIJI 
ROMIIJieKca C8Y mrn H@ TITH rrpnBe,n;eID-1 B Ta6mm;c I. 
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C8Y 

11Toeyc 11/I8.1 

HCY-600/I/ 
/II 

"IllioHep" 
/35/ 

"Toeyc-2M" 
)44/ 

"Toeyc-2" 

"Bepa" 
/52/ 

/I/ 
"Kpeyc" 

Ta6.l:llma L 
XapaxTepllCTIDUI reHepaTOpoB m.myJihCOB 

ycrtopmrotero nanpsmemm KOMIJJieKca C8Y Hlfil flil> Tmi 

:!· 

Ilepllll'Imm Ha.Ito- IIpoMexyTo'IJHllil: HSOJIIIIJ;lIOHHM 
IllITeJih 3He li'mt lia.KOimTeJll> 3HeTIT'Im cpe,Ita, cnoco6 
Tmr, uso- K,lllJt Tnn Hso.mi:- sanycxa KOM-

JIRI$I D;WI MYTaTopa 

rmI,Bos,nyx I5 KOa.ItC • .lllM Tp. sJieras, 
MaCJIO ynpa.Me1me 

-"- I,I -"- -"- Meras, 
caMonpo6oii 

-"- I,6 4 IlOJIOC. no.n;a sJieras, 
,lliJ?JI caMonpo6ofi 

rJili, Tp. 96 
MaCJIO 
_n_ 260 I6 IlOJIOC. BO.n;a sJieras 

,ll®I ynpa.Meime 

nm, Bos,nyx 6,2 KOa.ItC. ,JliJ?JI BO.n;a Meras, 
ynpa.BJiemie 

CBepxnpcmo- 25 CBepXIIpOBO~-
.n;miiitlt lIH- mmt pasMmta-
,n;yKTllBHHH TeJll> 
HaKOillITeJih 

Paspa6oTKaJ! coopyxeime MHoroneJieBoro C8Y "ToHYC-2" 6:wra Ha
tiaTa B'I9?4 r.117 •27 •28 •35 •44 •45/. Yxe IlOCJie Hatia.rra CTPQllTeJihCT-; 
Ba "Toeyca-2" noRBMOCh coo6me:ime o coo!)YEemm MHoroneJienoro C8Y 
"Be6a" D Jia6opaTopmt "CaH.n;IDI" (CIBA) (cM/11). 3To RBllJIOCh .n;onoJI
ImTe.l!hHHM IlO)l;TB8p)l(,Il:eimeM nepcneKTIIBHOCTlI npIDJeHeHRf! MHOrOD;eJieBWC 
CSY B qJIISH'IeCKUX 3RCIIepm.mHTax lI Texmme. 

B tieTBepTofi rJiane,,cocToJilllefi ns, mecTK naparpaqioB, o6cy,imruoT
cJI pesyJihTaTH paspa6oTKll ll ncCJie.n;oBaHlIJI 3JieKTPOHHHX nymeK KOMII
JieKca CSY IDl11 .HiJ? TIIH. K Ha'Ia.JIY BIDIOJIHeHRf! .n;aHHoii .n;nccepT~ 6WU? 
otieBil.n;Hhl npemo!yIIleCTBa IlPl!MeHeHHJI B TeXHlllte C8Y HeHa.KammaeMIJX 
RaTO)l;OB, pa60Ta.IOOjllX B pelmMe DSPHBHOfi 3MIICCim. BMecTe C 3Tl!M He
o6XO,JJ;ID,!O 6:wro IlCCJie.n;o:sa.Th B.COIIOCTa.BHMWC yCJIOBlll!X xapaKTepncTH
Rl! pasJIH'IHWC 3MlITTnpyD!lHX IIOBepXHOCTeH lI ROHCT,PYKIJ;HH .n;no.n;oB,II08-
BOJimOIIPDC IIOJIY<laTh CIJJIO~e Il m6tiaTHe CP3Il HaHOCeeyH.n;HOH ,JJ,1IR

T8JlhHOCTll, §§ 4.2-4.4 121 ,33, 1. 0oo6Hit lIHTepec npe.n;CTallJ!JJ;.'Ill 
aJie:itTpoHIDie nymKII c MaI'HllTHOfi ll80JIIIIJ;lieii WI.II nOJIY<!eHHJI CPSII MlIKpo-
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CBTcyH.llHOH ,JJ)IRTeJihHOCTll, § 4.5141•58;. O'AH8,Ro Henocpe.n;cTDeHHOe 
npm.mHeHlle HeHa.ItaIDIBaeMHX KaTO,!(OB 11 3JI8KTPOHHHX nymert C MarHIIT
HOH Il80JIIIIJ;liefi, paspa60Ta.HHHX WI.II HaHOCe:eyH,!(HHX C8Y, D MlJRpoce
KYH)l;HOM .n;nanasoHe CBlISaHO co 3Ha'IUTeJihliHMil Tpy;JJ;HOCTmm Ir IlOTpe-
60Ba.IIO .n;onommTeJihHHX xccJie.n;onamn1. 

IlapaMeTpH CPSII KoMIJJieKca C8Y HIDI · flil> TIIlI, g)OpMHpyeMmc c noMo
lllI>IO HeHa.ItaJIHBaeMWC KaTO)l;OB, npIIDe.n;eHH B Ta6Jlnn;e 2. 

Ta6Jlnn:a 2. 
IIapaMeTpH CPSII KOMIJJieKca CSY mm: fliJ? TIIlI 

CSY 3Heprll.lI, MaB ToK, KA }];mrTeJihHOCTh, HO 

"Toeyc" I,5 60 50 
HCY-600 0,5 I6 20 
"lilioHep" I,0 5 30 

"Toeyc-2M" I,5 IO 3000 
"Toeyc-2" I,5 I500 · 60 
"Bepa" 0,5 I20 70 
"Kpnyc" 0,I 0,5 50000 

HcCJie.n;oB8.HlfJI IlOKa3aJm, 'ITO B 6om,lllmlCTDe a1tcnepmv1eHTOB co 
CPSII Onp8.B.n;aHO npHMeHeHne KaTo.n;oB HS He:p;KaBeJOllleii: CTaJIIl - nan6o
Jiee npoCTWC ll )l;OCTynHhtX~ .limll1, B HeKOTOl)IDC CJIY'IMX UCC.7!8)];0BaHilJI 
rpaHCilOPTl!POBKn n a.BToycKopemm CPSII, reHe~ CBq-KOJie6aHHii: 
npRMeli.f.llOTCJI MeTaJIJIH'IeCIO'le MHoroaMHTTepHHe ll rpaqJUTODHe KaTO.n;H 
(B IIOCJie.n;HeM CJIYtiae qJOl)MllpyeTCJI CPSII C MllHHMaJihlil,IM yrJIOBHM pas-
6pocoM 3JI8KTpoHOB, O.n;Ha.RO IlPOlICXO.n;HT 6uoTpoe sarpmmeime BaRyyM
HOro o6MMa MeKTpoHHOH nymKII). 

B § 4.3 npoBe.n;eHO llCCJie.n;oBaIDie pe.lltlIMa ROM6llHnpoBaHHOH MarHJIT
HOH ll80JUllJ;lm KOaKciia.Ju,HWC BaitYYMHlIX npoMeJzyTKOB KaTo.n;mrx: .n;epiKa.Te
Jieii 3JI0KTpoHHIDC nymeK CSY, cos.n;anaeMoii COBMeCTHHM .n;eii:CTBileM Mar
HJITHoro IIOJIJI TOKa no KaTO.n;HOMY ;zi;epxa.TeJIJO I 6 II BHeIIIHero MarHIIT,roro 
noJilI B • KpnTil'!eclO'lii noTeHD;IIaJI U KP onpe.n;eJilieTCJI BupaliteIDieM 

u ~{[B(ra2-rc2)]\ [_ilen.!E.-]\ [ mc 2 ]:al1/:. mca 
KP 2 ra c re e J e , 

r.n;e r0 - pa.n;eyc aHo.n;a. C neJihlO IISMeHeunJI MarHIITHoro nOJIJI, o6pa
soBaHHoro TOROM no :itaTo.n;o.n;epxa.TeJIJO, B Tpy6e .n;peiiqla ycTammmma.rr
cJI nwnm,n;p ~apa.n;eJI C IJJIOCRHM KOJIJieRTOpOM Ha paCCTOmnnI e OT TOP,
IJ;a KOaKCllaJihHOrO RaTO.n;a. e BU6lrpaJIOCh Tarom, 'IT06H llMeJI M8CTO 
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Ill)HMOR utaK B Mait®HQIJ )!J!Ol!;e} TOK C KaTrma Hl:UtO.'IJI8KTOJl. lfaMe

wm: e , McmHO lI3M8HJITI, TOK ITO KaTO,Il;O,Il;0:p;;ta.TeJIIO ll, CJI0,Il;ODaTOJII>HO, 

BeJ!lI"IllHY a3llfJYTaJII,HOro Ma.I'HIITHoro IIOJIH. 

Pe3yJII,TaTH CpaBHeHWI TeopeTIIlI8CKIIX ll aKCIIepIIM0HTaJII,HWC .n:au

HHX, npne.n:emw:e B Ta6Jr!me 3, MOmIO ClfflTaTI> Y:O:OBJI0TBOPIIT8Jll,HI&m. 

Tac5.mma 3. 

~ ra re e . BKp hKp. UKf'3KCh. .,.UJp."Teep. . 
CM CM CM KI'c KA 1IB ... MB : 

I 4,5 2,6 2,I I,3 40,I I,15 I,OI 

2 4,5 2,6 3,7 2,I 23,7 0,95 I,II 

IIpeue6pexeHIIe BJm:lllllieM IIOJIH TOKU I ua UKp rrp1rno,mrT It 3aBU

memno B , neo6xo.n;HMoro l1,JII! OTCe"lliu, ""B I,5 paaa. 

3KcnepliM0HTH IIO IIO.irytleHlI!O CP3Il MllltpoceKyi~ol'i .ll',)IllT0JII,HOCTll 

o6c~c.a: B § 4.5. Em!aMlIKB. pa3JieTa IIJia.3MH ucc.ire,n;01ia.rrac1, c no

MOntr,IO 90Ila. 
Puc_.2. 3onorpa.MMH l.lliaa

MeHHUX I!p0:U0CCOB D KOa.K

ClIMI>HOM wro.n:e C Ma.I'HllT

HOll H30JIBIJ;.Ieii:: a.- B ==O, 
ra = 6 CM, r c = 4 CM, 

to= I MKC; 6- 4,3 1-I'c, 

6 CL!, 4 CM, I MKC ; B - 7, 2 KI'c , 6 CM, 4 CM, 4 MltC COOTB0TCTB0H...; 

HO. 
30II Tmra 311M-2 pa6oTaeT B pemIMe aaTBOpHWC IIMIIYJII>COB ,n;mr

T0Jll,HQCTI,IIJ 100 He. XaprutTepiru:e aorrorpaMMhl I!pIIBe.n;e1ru na pnc. 2. 

3amICHMOCTI, TOJIIItl!Hll IIJia.3M0HHOro CJIOH Ha. KaTo.n;e !:,, tJ:epea I !ARC 

IIOCJie 110.n;a.lffl m.my.ir1,ca ycKop.mo!llero ua!Ipmtemm (nper,m t.,) IIPII paa

Jm'IHUX B I!pIIBe.n;eHa B Tac5.mme 4. 
Ta6mma 4. 

B, KI'c 2,9 4,3 5,8 7 ,2 8,7 

!:,, 'MM 5,7 4,2 3,6 3,2 2,7 

Ilp:ime.n:emme .n:amme rro.n;TBe~ npe.n;no.iromemrn o TOpMoaemm 1,a

To.n;uoii: IIJia.3Mll MarHIITilllM .n;aBJieHIIeM. 

0,Il;HlIM ll3 IIpeIIJITCTBllli y:BeJIIIl:IeHIIH ,IT,JIHTeJII,HOCTlI IIMIIYJII>Ca CP3II 

C3Y 1,nmpoceRYH,IUioro .n;nanaaoHa .!IBJ!fllOTC.fI napaaIITHUe TOKI! c KaTo.n;a 
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ll ICaTO,n;JIOro ;n;ep;;ta.TOJIH, 6oM6ap,1l;IIpY1lllliie IlOB0pJCliOCTI, ll30JIHT0pa 

8Jl0KTp0HHOll IJYlllKII ll pe3KO ytleHI,llia.JOII\ll0 ero 8JI8KTpH'I0CKYJO I!pO'I-

HOCTI,. Jium, IIpmaeHeHlle 3aJllllTHUX M8TaJI.7Ill'IeCKllX aKpaHOB B C8Kll;IIOHII

p0Ba.HHOM lI30JI.fITope C8Y "TQJIYc-2M" no3BOJillJIO no.irytIIITI, CP3II ,wrn

TeJII,uocTr,10 ;no 5 MKc. 

Ilpll TpaHCIIOPTlIPOBKe CP8Il MllltDOC0K~Oll ,wIIIT0JII,HOCTII Ha pac

CTO.fIJ:1110 32 CM I!pll ;n;aBJiemm 2.I0-4 MM pT.CT. ua6.7IIO,ll;aJiaCI, ca.M$

cycnpomta ny-qKa -qepes I , 6 MKC rroCJie nproroaemm IIMizyJII,ca ycKop,r

m;ero uaeysmemm:. Ilp11 y:sem!'Iemm nyTII .n:o 83 CM sa.n;epmca noapac

Ta.na .n:o 2, 7 Mitc. 06mru;F Tpy6u m,eiiqia rrOJiliaTHJieHoM YMeHI>ma.n:a 

aa.n:epmcy ;no 0,4 Mic/58 • 

B § 4.6 npJn3e.n:eHII nepme mtcnepmaeHTaJII,RHe peayJII,TaTH no no

.irytremno mm B peqmeKOHOM Tpno'e, YCTaHOBJieHHOM Ha C8Y "Tonye" B 

peBepcnpoBaHHOM peruThre / 49 • 52 • Ma.KCllMaJII,Hllli uomnnt TOK I!pll TOJI

!llllHe auo.n:a ll3 Ma.fiJrapa·I5 MKM ;D;OCTllraJI 6_KA 'ITO B I!p0.n;IIOJIOl!temm: 

o.n:uopo;n;Hoil: WIOTIIOCTll COOTB0TOTBY0T 90 A/er.? ll 60.iree 'I0M B 5 paa 

npeBumaeT IIJIOTHOCTI, TOKa, B!I'mCJieHHYIO'B I!p0.n;IIOJIOl!temnt 6lIIIOJIJipHO

ro pemnaa. 
illITa.a: rJiaBa COCTOllT ll3 wecTll naparpaqioB ll noo:smneua a.HaJ!lI3Y 

Bl:IIIOJIH0HHHX Ha C3Y Hlftt.H\P ... TI!ll,a1tonapHM8B;TOB, B KOTOph!X B peayJII,

TaTe TpaIICilOPTlIPOBKR CYlll0CTBeHHO H3M0I!lllDTC.fI na:pa.MeTpu lililitBXTnpy

eMoro CP3II. Tmm'IHruI oxeMa aKcnepHMeHTa I!pHBe.n;eua Ha-pnc.3. 

, 1.I ==-== I 

+--hrl~~5 
..oq,,r-o....l -==--+ 

ti '1 

Pllc.3. I- KaTo.n;, 2- aHo~, 

3- myRT o6paTHOro TOKa, 

4- Tpy6a m,ei©a,, 5 - Mar

HllTHHil cnertTpoMeTp, 6- co

JieHOD;!l;, 7- .n:e.mrreJII, murp.a:-
E:eHIIH. 

B § 5.2 npmie.n;eHO OIIHCa.Hlie BllIIOJIH0HimX na C8Y HCY-600 n 

"Tonye" ::lKCIIepHMeHTOB llO ,Il;OIIOJIHUTeJII,HOMY ycKopemm SJI0ItTp0HOB 

CP8Il aa c~eT .n:eficTBllJI ~omrux IIOJiell, 06pa30:BaHHWC BCJie.n;cT

BIIe peaKoro ll3MeHeHIIJI Ha!IpUBJieHHWC CKOpoCTeil: ll 'IIICJia a.ireKTPOHOB 

rryrma/57 /. &ro H3NieHeHIIe OCY!ll0C.TBJIJmOCI, aBTOMaTIIlI0CKll I!pll mmeK-

' ~ B TJJY6Y .n:peiiqla CP3Il c TOKOM, ru.mJIIITy,Ita KOTOporo 60JII,me 
1 Inpea.~aK .• Ha pnc.4 nolta3a.H xapaK~ep nsMeHemm pacnpe;n;eJiamm 

aJieKTpoHoB no cetJ:emno nyqKa ua paccTomnm 40 OM OT auo.n:a- 11aB

Torpa.q1,1" CP8II Ha acTpoJioHe. Bu,n;Ho, 'ITO rrpn o6pasoBamm mrpTyaJU,-
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Horo KaTOJI.a ( B ,I B l!P J ~ 
HOii:, O,n:Hopo,rumit no ceqemno 
IJY'IOK CTaHOBHTCJI Tpy6qaTHM~ 
T.K. npn lIIDKerunm cBepxnpe
,n:e.n:1,aoro TOKa npe:i.,n;e Bcero 

B=O.BRI'e<Bllp &.I,BRI'c•Bllp &.3Jtl'c>Bllp npeKpamaeTCJI TpaacnopTHpoBKa 
aJieKTp0HOB npnoceBOii: o~acTH 

Plic.4. CPSII, npllo6peTaIO!lleii Hal:t60Jllr-

mee no a6COJIIO'l'Hoii: BeJilI'llme 
saaqeime oTpmm,Te~aoro noTeIInIIaJia. Ilpn aToM aac5Jno.ItaeTCH yi3e~
qeime aaeprHH aJieKTPOHOB, pnc.5. 3ToMy cnoco6cTByeT JIO~Hoe 

l/lmcrta r----.----,~I'!""-, · Tue. 5. 3aepr e'l'H'l:ecruu!: cneKTP 
CPSIT CSY "TOHYC": I- B .n:rro.n:e' 
2- npn TpaHcnopTlIP()BKe B o.n:
Hopo,n:HoM ll 3- B HeO,n:HopO,n:HOM 
Mal'lllITHOM noJie. 

05 a1 oa o9 ta 1.1 t2 t,"118 

YMem,meHHe B sa aao,n:oM CSY Ha 40% OT MaKCHMaJILHoro sHatieHHH 
( IIPll 3TOM eme . He ll3MeHHeTCJI 3qJqJeKTIIBHOCTL TpaHCIIOPTHPOBKll CPSII) •, 

-2 -I IL Ouem,a aMIJJIHTy;IUl nOJieii: E = C 'I:' A , r.n:e 't' - BpeMi! c6poca TO-
Ka AI =IuH.1< - Inpea.6aK , L - ffiI.IlYKTIIBHOCTL CPSIT B Tpy6e ,n:pe:11qia, ,n:aeT 
saaqelm.fI B COTHH Itl3/cM, 'IITO no nopR;JJ;Ky Be.JilI'IlIHH coBna,n:aeT C Ha-
6.mo,n:aeM:WIIII 3HatieHIDlMII .n:onoJIHllTeJILHoro YJ3MlI'l:GHll/I :meprHll aJieKT
pOHOB. He,n:ocTaTO'lliO llCCJie,n:oBaHa .n:mra.Mmta o6pasOBalm.fI.BHPTYaJILHO
ro KaTO,n:a, O,n:HaKO y;Ke ceii:qac MO.lKIIO C(J?OPMYJillPOBaTL yCJIO.Bll.lI, He
o6xo,n:m.ru:e ,IJ;Jm npaKT1I'!ecKoro ncno~sonaHll.fI sqiqiertTa: IuH)K > InpeUaK '. 
saMarHH'!eHiruii: YtiaCTOK TPa.HCIIOPTllpomm c wnmoii, f{eo6XO,n:HMOH ,IJ;Jm . 

o6pasoBa.HIDI mIPTYaJILHoro ItaTo,n:a (He MGHLille 2 D rp.ap. ) • 
BonpocaM qio1-.-ycupoBKH n1.rne.n:emrux CPSIT IIOCBm!leH § 5.3. PHc.6 

ltJIJilOCTp:upyeT, B03MOilliOCTll Y13eJI!l'l:eHHH WIOTHOCT' TOKa CP3IT sa C'!eT 
Ca?,!OqJOKYCIIpOBICH B ,n:rro.n;e 3JiertTpOHHOii nymKll/54 • OHlI orparrirrieHH 
paspymeHHeM aHO,n:HOii: TIITaHOBOH qJOJILrn, ItOTopoe HaCTYIIaeT npn 
J ;;i, 104 A/cd2-. lI03TOMY npe.n;CTa.BJIJieT TaIOKe· llHTepec HCCJie,n:onalllle 
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Pl!c.6. Pacnpe,n:eJieHIIe WIOTHOCTH 
TOKa j no cetieHH!O IIY'!Ka CSY 
"TOHYC" npn v/r = I,I ( d= I5 MM) 
B pa3JllI'IIIlle MOMeHTll BpeMeHII. 

KOHy-CHOll qJOKYCIIpOBIGJ/30/, OCHOBaHHOii Ha TOM, 'ITO npn TpaHCIIOp'l'll
poBKe CPSII B HeiiTpaJILHOM rase, 3aIIOJIH./!lOOleM MeTM.IDr<Iecrum KOHYC, 
BpeMi! npo6oH rasa Yl3eJIH'IllBaeTCH IIO ,If,JllIHe KOHYCa; 3TO npIIBO,n:IIT K 
yMeHLille!IHIO o6paTHoro TOKa TIO npo,n:~Hoii Koop,n:mra.Te n IIOHBJielllIIO 
m.mpmiteHHoro qJOKYCllPYIOillero MarIIHTaoro no.rr.s:. CmT.11e nyqKa CSY 
"ToHyc" B 6,7 pasa npII ScixlieKTlIBHOCTll TpaHCIIOp'l':IIpOBKH 50% 6wro 
OCYillGCTB,1IeHo B Me,n:HOM KOHyce ;rr,mraoii 642 MM c pa,n:rryca.M.II BXO,n:HOro 
n BWCO,n;Horo OTBepcTnii 30 MM n II,6 MM COOTBeTCTBeHHo. 

B § 5.4 npIIBe,n:e!Ill pesyJILTaTH nccJie,n;onamm aaepreTH'!ecKHX n 
npeMeHiillX xaprutTepncTmt CP3II npn TpaHcnopTnpoBite B HeiiTP~HOM 
ra3e. Ha pnc.7 npRBe,n:eHH OCIJ;JlJIJIOrpaMMH llMIIYJILCOB TOKa 3JieKTp0HOB 

:{ I\ a. 
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o ;o .o 60 Jo 
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o-?o 4a Id a,~ «A e 
0 20 .0 60 80 t,HC 

c aHepr:um.m (itsB): a - (985-1045), 6 - (895 -
960), B - (805-870), r - (715-780), ,n: - (625-
690), e - ,(535-600), CHIIMaeMl,le c ItOJIJieitTO,POB 
MarlllITHoro cneitTpoMeTpa sa o,n:im HMIIYJILC cpa-
6aTJIBaHHJI YCKOP:UTeJIJI. XapaKTepHilM .f!BJIHOTCH Ha
JIIItme ,n:nyx nmtoB TOita ,IT,)llI SJieitTpoHOB C aaeprn
eit e < Cn,ox, 'IITO COOTBeTCTByeT nepe,JJJieMY ll 
sa,n:HeMy (llpoHTar-1 m.myJILca ycKopmomero HaIIpJme
HIDI, ll o.n:aoro rrmta .wm c·= Cn,ax (nepnnma l:IM

TiyJILCa ycKopmomero HanpimeHl!H). Ilo.n;o6HHe oc
Il;JlJIJIOrpaMMH II03BOJIJJIOT Cy.wITL 06 aqxfJeitTHBHOCTll 
TpalICIIOpTllpoBKU 8JIGKTPOIIOB ciJpOHTOBOH H XBOCTO
BOlI '!aCTe:il: CP3II, tiero HOJIL3JI c,n:eJiaTL C IIOMOil,JO 
HHTerprurLHoro ~HepreTl!'Iecitoro cneKTpa/48 , 56 • 
CYl!leCTBGHiille ll3MeHeHHH B 3HepreTll'IeCKOM cneKT
Pnc. 7. · 
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Pnc .8. 3amtCIIMOCTI, t LI = f ( p) npu 
TpruICIIOpTllpOBRe Ha paccTomme (M): 
I- 0,8; 2- I,5; 3- 2,0. 

S /0 30 5070/00 

P. ""PUT 

pe CP8II npoIICXOMT npll .n:aru:emmx:, OTJIII'UllIX OT OIITIIMaJII,HOrO, paB
uoro 0,6-I MM pT.CT., sa C'leT 3Ha'lllTeJII,HOro y::xy,JJ;lllelmJI aqxileKTilB-
HOCTll TpaHCllOPTllPOBKll qipOHTOBOH ( p < I MM PT~ CT.) R7nI XBOCTOBOll 
( P > I MM PT-CT.) 'laCT0H IJY'IKU, IIpll'l:eM npll ,JJ;aBJielilm B HeCKOJII,KO 
'ecroB MM l)T.CT. Cpl:lB TOlta. npoIICXO,JJ;llT CO CltopOCTI,JO ,JJ;O I0

13 
A/c 

46 • 8TOT a@leKT npIIMeHeH MR IIJia.B~oro lI3MeHelil1lI ,Il;7IllTeJII,HOCTll 
CPSII tu, pIIc .8 /50/ 

B § 5.5 ll3JIOX0Hl:l pesym,TaTU IICCJI0,JJ;OBaHID! 
BsauMo,n:eiicTmm CaMO(l)OKYCllPYJOOleroc

1
.!! CPSII c IIo-

1 B0pxHOCTll pa3,JJ;eJJ:a pa3JilltIHUX cpe.n: 20,3I,43,5I. 
IIpeHe6pera.JI aqiqieKTaMH II3JIY'l:0Hl11I n TopaOJKeHll.!!, 
c:wzy, ,n:efiCTDyIOiey!O Ha 0,ItlllllIIlY ,Il;7IllHl:l IJY'!Ka,MOllt
HO onpe,Il;eJilITI,, lICllOJII,3Y.f! M0TO,JJ; 3 epitaJII,HllX 
ll306paxeim:ii MR llOCTO.!!HHOro TOKa. Ecm,: 8JI0KT
POHHUH ny'lOK ,I03lllit0TCJI B cpe.n;e C ,JJ;ll8JI0KTpll'lec- . 
Kofi II MarHIITHOii llPOinma0MOCT.!!M11 e. I ll ft/ l Ha,JJ; 
IJJIOCKOfi r~ett co cpe.n;ott ll3 MaTepllaJia C £2 
II JJ 2 , To cwra Bsam.m,n:eiicTBM F paBHa 
F I 2 l JJ2-JJ1 ( )'+ E.2-£1 (1-fe)

2
] 

=4:JtXo fJ1(JJ2+JJd f-fm C:1(£2H1} p2 c. 2 ' 
r.n:e X0 - paccTomme OT ocII IJY'!Ka .n;o rpaIDil.ll:I 
pas,n:Ma. ,IT.7r.!! IIMnyJI1,cnoro TOKa CPSII ueo6xo.n;IIMO 
y-qIITUBaTI, BJilISIHl:!0 Bl!Xp0BWC TOKOD. Ha pnc.9a-.n: 
IIpIIBe.n;em,r qx>Torpa~ CP3II C3Y "Tonye" IIPII oT
paxenmr OT M0,JJ;ll0ll lJJiaCTIIHU npH yrJiax na.n;eHII.f! 
ll ,JJ;aBJIOHIDI.X (MM pT. CT.) COOTD0TCTD0!IHO: a- OO, 
2,0; 6- I5°, 0,I; B- 35°, 0,I; r- 35°, 0,2; 
.n;- 48°, 0,I, a ua pnc.9e - np:a npnTsmemnr 

Pllc.9. 
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CPSII K g>e,PpoMarHeTHey. Il.,Pl! yr![ax na.n;emm }J.O 30° He Ha6JIIO,JJ;aeTCJ! 
sa.MeTmrx: IIOTep1, TOita. CP3II npn oTpaxemm H II3MeueJmi:i B CTPYltTYPO 
ny-qKa. 

IIpn p = 0 ,OI-tO ,07 MM pT.cT. ua6Jno.n;aJio·c1, np,ITJmeime CPSII It 
,JJ;ll8JI0KTPllKY (TIITaHaT 6apIDI), KOTopoe YMOHI,lllaJIOCL C POCTOM .n;ann:e
mm ll3-3a YB0JIII'l01il1ll f e . Ha OCHOBO "sepKaJII,Horo B3aIThlO,n;eii:CTBll.!!11 

Puc.IO. 

CPSII npe.u;,roxeu IJH,n; naccHBHUX ycTpoi:icTB 
1 ,u;,rH_yn_pa.BJiemm TpaeKTOplleii CP3II 
/22 ' 23' 37 /. <lioTOrpaqlIDI 8JI0RTpoHHOro 
KOJII,IJ;a, IIOJIY'l:OHHOro Ha OCHOBe "sep
KaJII,HOro saxBaTa"/32/, np1me.n;eua ua 
pnc.IO. 

IlplI IlCCJie,n;oBaHIDI TpaHCIIOPTIIpoDICll 
CP3II B Tpy6ax ,n;pefupa 60JI1,rnoro .n;nru.ieT
pa n yCJioBumc rasono; woKyc:apomrn: 6u
JIO ycTaHOBJIOII0/53 ,55 , 'ITO rry-qoK 06-

pasycT .n;na lt/lHaJia ,I1;7I.!! IIpOT0ltaIDIJ! 06-

paTHoro TOita: D o6JiaCTU, saHllMaeMoI:i caMID,l rry-qIWM, II B TO!-lltOM 
UHJnnr,n;pntiecrtoM cJioe. Ha.mrque Jiail!repa o6paTIIOro TOI.ta DHe IJY'!Ka, 
poJII, ROTOporo Bh!IIOJIHJ10T Il;HJIU!r,n;pU'IJ:0Cltllli IJJia3M0HilllI:i CJIO¼, cos,n;aeT 
B03MO.lllliOC_TI, noJIHoro saM1:mamm sJie1,Tpo1moro TORa IJY'!Ka Ha yc1topu
TeJI1, C coxprui:e1meM YCJIOBIDI Cffi1!0()?0RYCHpoBmI. 

B § 5.6 np1me.n;emr pesyJII,TaTll UCCJie,JJ;OBaHIDI ,JJ;llHai',llIRH 3apJI,n;OBO
H0llTpa.7Il'I3a.IJ;IIOH~X rrr~CCOB Ir ItOJIJieICTII.BIIOrO ycitopeHll.!! HOHOB Ha 
C3Y. mm flg} TIIl1 25 •4 •4 /_ IIpe.u;,roJKeH M0XUHlr3!,l WCPMl-ijlOBal!H.lI rJIY60-
ItOH IIOTOHIJ;!Ia.JII,HOH SIMU Ha cfipoHTe CP3II np:u ROH0'1IIO:li ,I1;7IIITeJII,HOCTH 
qipoHTa t q:, : npn p , o6ecne'IJ:HBaJO!lleM .n;ocT:axeIDre f e ~ 1/ 0 

2 sa BpeMJI, 
CpaDIIllMOe . C t cp , paccmmmre CP8II 6y.n;eT rrpo.n;OJI.JKaTI,C.!! B?.!0CTe C 
pocToM TOim .n;o sna'Iemtit, CY!llOCTBemro 60JII,l!IJ:IX, 'WM I nped • IloTeH
UIIDJIWM .!!Ma npn 3TOM ne rrpeBocxo,JJ;RT c e / e , r.n;c c e - aneprrui: 

• aJieitTponoB. Ilpn f e= 2+3/ 02 paccrnramm CP3II nper,pamaeTcn, nponc
xo,JJ;IIT QJOpr.mponamrn DIIPTYaJibHoro IcaTo.n;a, conpoB0~8.JOllleecJI c6pocoM 
ns611To1J:uoro Toita d = I -Inpea It aHo.n;y C3Y. lisMenemre To1m Ha y-qacT
Ke aHo.n; C3Y - mrpTya.rr1,11wi itaTo.n; conponOl".,naeTCH renepa.IJ;IreI:i nuxpe
noii: a .,n;. c. E - npou;ecc, rro.n;o6mrn 06c~aer,10My BW!le .n;onOJIHUTem,
noMy ycitopeHIIIJ 3JICRTPOIIOB CP3II. Bm:peBoe l:JJI0ICTpif'IeCROe IIOJie yc-
1:op,IeT IIlDlWRTIIpyer,rue 3JI0RTPOHI1, OIUI o6ecne'l:IIBa!OT qiopr,mpoBaHUe 
noTeIIIJ;IIaJII,HOii ,1M11 V =Ce/ e + t:. W , r.n;e AW= E z , :e - pace Tomme mrp-
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TYaJIJ,Ifilil ltUTO,I( - aHo,n C8Y. rpaqurqec1we orrpe,neJiemrn AI rrpn IIHJKeK-
lxA ,-,-.--.--~~..,....--.--~~- umr CP8II C'JY ".TOHYC" n no,ndpo,n . f, rrpu p = O,I MM pT.CT. IIPIIBe,ne-

50 

1.0 

30 

20 

IOt ;,/ 7 r V. 

0 4 8 12 

PIIc.II. 

1.0 Ho na pnc.II. 
a.a IlOJI.fI, YCKOpJIIOIIjlie llOIIU, IIO-

CJIT SJI0KTpOCTUTII110C!Olli xapUK-
0.4 Tep, H0Cl\lOTPJI Ha. Inl,Il;ylUUIOIIHYJO 

npnpo,ny B03HlIKHOB0IllIJI rJIY60KOii 04 
IIOTe~IaJII,IIOit m,m:. 

a2 B IlpUJioxemm 2 rrprrne,neHU 
pesyJir,TaTU IIccJie,nonamm nos-

,a f;Hc MOlKHOCTU :mcnep11MeIITaJII,Horo 
Ha6JnO,neHIIJI P0/¥UUfil n-e+e
c noMomr,ro C8Y136/. 

0CHOBHU0 pesyJIJ,TaTU pa6oTU, BKJIIO!IaKII{Ile 06Hapyxmme , llCCJIC,I(O
BaHIIe II IIPIIMeHeHIIe HOBUX JIB1IeHli:li, paspa60TJtY HOBUX ycTpoi1CTB, a 
TarOKe lWilltpeTnsawno paHee ll3B0CTHUX YCTpoilCTB II JIBJieilllli, CBO,I(JIT
CJI K CJie,IzyJOmeMY. 

I, IIpone,neH auamrs IIpHMeHJieMUX B HaCTOJimee npeMf! SJI0M01ITOB 
6.7.roK-c;iceMU C8Y (nepmmrux u rrpoMeJKYTO<rHUX HaKormTOJieif aHeprmr, 
KOMMYTaTopon, aJie1tTpolillllX IJY]lleK), crreuminr<recK!OC Tpe6onaHllit It 
STUM 8JI0M0HT8M, B031UlliaI01IlliX B CBJI3ll C ItoHKpeTirw.m np11MeHeHII.f.lMII 
YCKOpHTeJieii, u oco6eHHOCTeil: TpaHCIIOPTHpODKII CP8II. Ha OCIIODaHIIII 
a Toro aHaJIIIaa rrmtaaano, 'ITO aa,na<ra noJiyqeHIDI rrytma c sa,namnn.11r 
rrapaueTpaMlI JIB7Lf!0TCJI KOMITJieKCHOi1:, IIYTII ee pemeIDIJI, Kart npaBIIJIO, 
Heo,nuosHa<rHU, KO!ICTPYlUUIJI II xapartTepncTITKII C8Y no rmorou aamr
CJIT OT ycJioBHi1: coopyxeHIDI II llKCIIJIYaTar:unr. BrrepBil0 o6ocuommaeTcJI 
~eJiecoo6pa3HOCTI, paCCl,!O';rpeHIIJI CP8II Rak aKTIIBHoro aJieMeHTa 6.7.roK
cxeMil C8Y, o6ecrretrIIBaJOIJleii: wopMirpoBa.mre IIyqita c Tpe6yeMlIMII rrapa
MeTpar.ru (rJI.I). 

2. Paapa6oTaIW conpeMeHHUe SJie1tTpo<j_JusII11ecK:ire, JI,nepHo-qius:ir
trecrure, OIITJrtJ:ecKUe MeTO,nlIKII II YCTpoiicTBa, o6ecrre'l:lIBaJOIJllie KOHT
pOJII, rra_paMeTpoB KoMIDieKca C8Y mm H:11 TITH II uaMepemre xapartTepnc
TirK CRJIJ,HOTO'l:HUX 8JI0KTPOinrux ll IIOHHUX IlyqIWB (rJI.II) , 

3. PemeH11 rrpo6J.rer.ru reuepuponamrJI r,mmHUX m.my.irr,con npm.mmr
TeJIMro K reuepaTOpaM m.myJI:ocon ycKoPfilO!llero HarrpJmemm C8Y c Harr
pmKeuueM ,no 2 M13. B npo~ecce DlfilOJI!I01IlIJI STOii pa60Til CIWHCTpy:irpo
BalIU u coopyxeHU nepmI'lHUe !Ia.KOIIIITeJIII aueprmr C8Y, nimOJIHeHHUe 
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IIO cxeMe TillioB ApKa,nr,ena-Ma.pKca C B03,n;ylllHOH ll uacJIJIHoil: ll30JI.!IlUI
eii' IlpO!,!exyTO'IHUe IIUKOIDITeJIII auepr:im ua OCHOBe KOaKCllaJIJ,HUX II 
IIOJIOCKOBllX mrnIIii C MB.CJIJIHOii ll BO,I(JIHOll ll30JI.!IlUieil; lICCJie,nona.ua. pa-
6oTa II onpe,neJieHU o6JiacTII npIIMeHeHIIJI STIIXSJieMeHTOB (§§ 3.I-3.4). 
Pa.apa.6oTa.HU yrrpa.BJUieMue raaom1e pas.PJI,IJ;HilltII C8Y MeranOJIJ,THoro ,n;H
arraaoHa., maeromIIe ua.Hoceicy'II,nHYIO CTa6ro:rr,uocTr, aanycKa ll pecypc ue
npepunHoil: pa6oTU ,no ro4 IIMI1YJII,COB. B MHOrOKaHaJII,Irux KOMMyTaTopax 
npoMexy-To<rHUX HaKOimTeJieil: aueprmr KOMITJieKca C8Y mm H\I! TITH nrrep
m10 np11MeHeHa "BuyTpeHWm" Cll1-!Xp0Hll3~ paspJI,nimKOB C IIO!,!Oml,JO 
,nonOJIImTeJIJ,Horo sanycKaIOII{ero raaonoro paspJI,nmrKa, pacrrOJioxeHHoro 
B II30JIIIpYI<Jllteii cpe.n;e npoMexy-TotJ:Horo HaKOIIIITeJIJI :meprmr II yrrpa.BJUI
eMoro OT rrepnIItrHoro HaKOIIIITeJIJI aHeprIIII. B :mcrrepm.1eHTax c JIHBHe-
131,llillI llCKponw.m EaMepaMII IIOKa.3aHa IlpartTII'I0CKll HeorpamI'IeHHaJI B03-
MOXHOCTI, MHOrOKa.HaJII,HOH EOMMYTanim rasoBIDC RCitpOBWC aaaopoB' Ha 
OCHODe KOTOpWC CTpoJITCJI IWMMYTaTopu C8Y (§ 3.5). 

4. Paspa6oTau C8Y HaHOC0Icy1I,I(Horo ,ICIIalla30Ha "Toeyc", COCTOJI
lllllH II3 nos,nymuoro Tillia., JJ.qiJI c MaCJI.flH6il: l!30JIJIIJ;l:Ieil:, r.nroroKa.HaJII>Ho
ro raaonoro KOMMy-TaTopa. lI SJI0KTPOHHO:ii nymKH C H0HaKa.JIIIBa0MI.IM Ka
TO,I(OM, o6ecrre~ IIOJIY<rel!lle CITJIOWHUX II Tpy6traTwc CP8Il c 
aHepr:ireil .n;o I ,5 MaB, TOKOM 60 KA ll MIITeJII>HOCTI,10 mmyJIJ,ca 50 !IC. 
AHaJIOrIItrHUe a.ireMeHTU rrpm,1eueHU B C8Y "Bepa" (0,5 MaB, I20 KA, 
70 HC), B KatreCTBe ll30~m JJ.®I 3Toro C8Y lICIIOJII>3yeTCJI xoporao 
otrIIme!IHa.R: no,na. CoopyxeuHUii: aa 1wpoTKllfr cpo1, (8 uec~en) n aa
rrymeuHUil: B 1972 r. C8Y "Toeyc" ycrreIIIHO SKCIIJIYaTIIPYOTCJI .no HaCTO
nmero BpeMemt lI OCTaeTCJI O,I(HIIM II3 Kpyrrueil:mux B CorieTCKOM' Co:roae. 
OIIHT coopyxemm ll SKCIIJiyaTa.rmII KOMIIJIOKCa C8Y mm H11 TITH IIOI<a.3aJI, 
'ITO rrpOCTW.I II ua,neitHUM nyT0M ocy-mecTBJieHIDI reHepaTOpa m.myJII,COB 
YCKOpJI[O[ljero HanpmKeHIDI C8Y HaHOCOicyH,I(HOro .n;:ira.naaoHa c SHeprneii 
,no 2 MaB n TOKOM ,no 200 KA JIBJIJieTCJI nu6op nprrne,nernrux: BU!ile oc
l!ODHUX SJI0M0HTOD 6.7.roK-CXerm: Boa,n;ynmoro TIIHa, JJ.<l?JI C MaCJIJIIIOii 
1rmr no,nJIHoi1: 1rnomnnrefi, r,n10roKaHaJILHoro raaonoro Km.ir,iyTaTopa 
(rJI. ill). 

5. ,ll;rur Y130JIHtJ:emm atixpeKTIIBHOCTH Ilpl!MeHemm C8Y B HaYtJ:HUX 
HCCJie,noBa!ll!lDC n n TeXHITKe paapa6oTaHa 1wucTp~ MiroroneJienoro 
C8Y c nar.1euJieMoil: IIOJIJII)HOCTI,IQ mmyJILCa ycKOPfilO!llero uanpsme1rwr, B 
IWTOpor.1. nepBll'IHID1 HaIWilllTeJII, aHeprIIII CJiymrT reHepaTopoM m.myfil
COB ymwpmomero HarrpmteIIIIJI KMOar,mepHoro .n;:ira.na.aoua MITKpoceJtYH,I(
noii MlITeJII>HOCTU, a llpol,lexy-TO'IHU:ii llaKOIIIITeJII, aHepr1m - reHepaTO
pora 1n.myJIMOB ycIWp.FOOllero narrpmtemm r.ieraru.mep1mro ,nnarrasona 

25 



nauoeeicyH,ll;HOH ,)J,7IIITeJII,HOeTn, CJIYitalllero ,Il;lIJI llOJIY'IeIDUI CP311 lI Clfil. 
IlepBHM B r.rnponoil npaKTmce ye1copnTeJreM TaRoro TIIna .fIBJI.fISTeJI Miroro
u;eJieBofi C8Y "ToJzye-2'; • IlepBII'IHIJU HaJCOITIITeJieM sueprIDI 3TOro C3Y 
JIBIDieTCJI I'UH B TpaueqiopMaTopIIoM MaCJie e sarraeaeMoii sueprIIeil ,n;o 
260 1i,!J;;t II HarrpmKeIDieM I, 5 MB - KpyrruefunruI B CCCP ycTaHOBRa TaJCO
ro Tlma, a HII3ICOOMHHM npOM0JKYTO'IlillM HaJCOIIlITeJI0M ::meprmr - pa,n;n
aJII,HHe IlOJIOCICOBUe mmmr B O'IlII1leImoii Bo.n;e. IlpIU,!eHeIDie npe,Il;)IOlK0H
HOro aBTOpoM C COTpy,n;mmru.m llPOM0JKYTO'IHOrO HaROITIIT0JIJI 3Heprmr Ha 

· .n;IICKODIDC UJIU pa,n;IraJII,HIIX llOJIOCKOBllX Jil!llllJIX C pacnOJI02i\0HHOii B D;eHT
pe nynmofi nepeneKTllBHO npn ueo6xo,n;m.100T1I MaRClIMaJI1,HOii: KOHU0HTpa
U1Ill :meprmr CP311 lIJIJI CHII, IIOJIY'l:0lllll! cxo.wmieroc.s: llOTORa TOPM03HO
ro IrnJIY'IeHIDI ,Il;lIJI TeXHll'lecmrx npm.muemn'J: lI <J?lI3:rr<Iecmnc sKcnepHMeH
TOB (rJI. ill). 

6. Paspa6oTaHH SJieKTpoHHH0 nyunm C3Y uauoeeRYH,D;Horo JI MII!tpo
ee1cyu,n;uoro ~oua; uay'!HaJI HoBirnua npe,n;eTaBJieua oTeYTeTBY}OllllI
MU _pauee pesyJILTaTru.m 1i3Y'J:eIDUI xapaRTOplieTUR ICOaJCClI8JI1,HlIX .n;no,n;OB 
C HeHaRaJIHBa0MmllI KaTo.n;ru.m C MarlllITHOii: lI30JIHU1!0H uauo- lI MIIKpo
COKYH.n;HOro .n;nanasoHOB, llitJIIO'IM npoeTpa!ICTB0HHO-DpOMOHHHe xapaRTe
pueTlIIOI ITJia3MU D .n;no,n;e. 3JI0KTPOHHOii: nyuooI MIIRpoee:eyH.n;Horo .n;narra-
30Ha. Ilpone.n;eno uecJie,n;onamre <J?OpMl!pOBaHUH CITJIOIIIIruX lI Tpy6'!aTux 
CP311 nauo- lI MimpoceKyH,n;HOH ,Il;)IIIT0JI!,HOCTU' ueeJie.n;OBaHlie MarlmTHOll 
lI30JUmlllI ROpoTRlIX OTP03KOD Baicyymm:x ICOaRCliaJII,HIIX JilIHlIH. Bnepnue 
npone.n;euo l!CCJie,n;oromre ICOM6UH1IpoBamroii MaI'lliITHOH II30JIHUIDI B OT
p03Rax BaRYY?.mwc ROaICCIIaJII,IIllX mrmrii: C COIIOCTaBJieHUeM TeopeTU'leC
Im lI 3ICenepIIM0HT8JII,HO orrpe,n;eJIOHHUX IlOT0HD;mUIOB OTC0'l!CU (§§ 4.I-
4.4). 

7. YRa3aH II IIpaRT:rr<Ieerur OeYI!lOeTDJieH nyTI, YBOJIJNOHllH SJIOKTplI
'!eeKoii: IIpO'!HOeTU lI30JIJITOpa 3JIOICTPOHHOll nyunm Mlmpoee1cyn,n;uoro .n;n
anasona 3a e'!eT yeTaHOBrur rpa.n;ueHTHIIX ICOJIOD; e :mpa!IaMU, 3a!IllllilaIO-
lllllMH lI30JIHll;l!OHHHe ee1~ OT 3JieJcTpomroii 601v1Clap,n;npoBRU.' IloJIY'IeH 
ua C3Y "ToHYe-2M" CP311 e ::meprueil: ,n;o 0,8 MB, TOICOM ,n;o IO 1<!, 
,Il;)IUTeJI1,noeTiiIO ,n;o 5 Mie. "ToJzye-21A" JIMJieTeJI 1cpyrmei1nnIM C8Y Mmc
poceRyH,n;Horo .n;narrasoHa. Bnepnue OCYI!lOCTDJIC!Ia TpauenopTUponKa 
CP811 r.1mcpoeeRyu,n;Hoi1 ,Il;)I1IT0JII,HOeTJI B yeJIOBIDIX TeX1I1I'!Oe1coro nrucyyr.Ia 
lI oTeYTeTBJIH BH01llIIerO ifJOKyeupylilllero llOJIJI. 8Rerrepm>1eHT8JII,HO IlOKa
saHO, 'ITO o6JIImomm KauaJia ,n;pe~ ,I(II3JIOKTP1IlCOM CYilleeTBO!IIIO llOBH
maeT s@)eICTlIBHOeTI, TpauerropT1IpOBKlI CP811 ( § 4. 5). 

8. Ha C8Y "ToJzye" B peBepcuponaHHOM pemrMC nnepBue n ConeT-
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CROM Co103e lICCJie,ltOBa.Ha pa6oTa peqvreKCHoro Tpno,n;a C TOICOM YOKO;_ 
peHHIIX IIpOTOHOB ,n;o 6 AA, llOJIY'I0Hll CBe.n;eumr, Heo6xo,Il;l!Mlle ,Il;)IJI pa3-
pa60TKH eWIIiHOTO'IIIOii IioHHofi nyunm Meraa.MIIepnoro ,n;uanasoua ycrco
PlITMH "ToJzyc-2" ( § 4.6). 

9. IlpoBe.n;eH KOMIJJI0Itc uecJie,n;onamrii, HaIIpaBJICHHHX Ha BH.He!reHUe 
D03MOlltHOeTefr npeo6pa30Balllm IIapaMeTpOB CP811 B npou;eece Tpauerrop
TllpoBrur (rJI.Y). BrrepBUe 3KcrrepIIMeHTaJI1,HO ll0,Il;TB0J)llr.D;OH BWJ:BlIHYTHH 
I' .A.Ae1taphf!HOM MOxaIDI3M lIH,JJ,ylID;KOHHOro CaMOycICopeHIDI 3JIOICTpoHOB 
CP811 - OCYilleeTBJI0HO YBeJill'I0HlI0 (,n;o llOJIYTOpaRpaTHoro) MaRCl!MaJII,
HOii: aHeprnn I0-15% 061llero '!llCJia MeKTpoHoB CP311 C8Y "Touyc" · : H 
HCY-600 nplI llRllt0KU1Ill B BaRYYMHOO npoeTpaHeTBO ,n;peiiqa llY'!Ka, TOK 
KOTOporo eYI!l0CTB0HHO npeBU!llaeT npe,n;eJII,HHfr BgityY?.mwi TOK(§ 5.2). 

0eYill0CTBJI0HO yneJil!tJ:eHl!e ,Il;O I04-ro5 A/er.f ITJIOTHOeTl! TORa BH
B0,Il;0HHOrO ns yeKopuTeJI.s: CP811 C8Y "ToJzye" aa c'!eT qJOKJClipoBIClI 
flY'IIta B .n;no,n;e 3JI0KTpoHHoii nymRJI. MceJie,n;OBaH peXIDA ICOHycllOii qioey
ClipOBrur CP811 CSY "ToJ.Iyc" B oeTaTO'IHOM rase HlI3ICoro .n;aDJieHIIJI. Ilpn 
,n;eeHTmtpaTHOM YBeJIHtI0HlllI IJJIOTHOeTH TOICa 3qJq)OKTlIBHOeTI, TpaIIerrop
TlipoBKII CP811 eocTaBIIJia 50%. :3qxileKTIIBHoeT1, rroBwuaeTeH ,n;o 70% sa 
C'leT YM0HI,lll0HIDI ,Il;)IlIT0Jil,lIOCTlI C@OHTa lI YBeJIHtI0HM aMIJJIIITY.n;H lIM
nyJII,Ca TOita CP8Il (§ 5.3). 

IlpoBe.n;eHO neCJie,n;oBaime BJilIJllIIDI YCJIOBlill TpaHeIIOPTHpOBIUI Ha 
:mepreTlI'lecmtii eneKTp lI BP0M0Hlille IIapaM0Tp!l CP811. IlOJIY'I0Hll HOBUe 
3Kenepl!M0HT8JI1,HH0 pesyJII,TaTH, YCTaHaBJilmaJOlltl!0 3ICeTp0MaJII,HHli xa
prucTep ll8M0H0Hl!H 8TlIX xapaRTeplICTlIIC CP811 B SaBlIClIMOeTl! OT ,n;aBJie
HIDI OCTaTO'lI!Oro rasa. BrrepBUe IIp0,Il;)IOX0HO neITOJII,30BaTI, Tpauenop
TllpoBey ea.MO(J?OKJClIPY100!0roe.s:.CP8II llpl! ,n;aBJieHlIU OCTaTO'IHoro rasa, 
OTJIIItIHoro" OT OIITlIMaJII,HOrO, panHoro 0,6-I MM pT.CT., ,Il;lIJI CYJK0HIDI 
Ha HeeROJil>KO ,n;eCHTKOB ICaB 8HepreTII'IOCKOro cneICTpa CP811 3a e'IOT 
3po3lllI <J?PDHTOBOii l!aCTlI flY'IIta llpl! M0HI,llllIX ,n;aBJieHlIIIX WI1I XDOCTOBOii 
'laeTH llY'!Ka npn 60JIIillllIX ,n;aBJielllIHX oeTaTo'lI!oro rasa. BnepBUe npe,n;
JioxeH enoeo6 IJJiil.Buoro YJCOpo'Ieumr ,nmITeJI1,uoeTn m,myJI1,ea TOKa CP311 
,n;o IO He lI MeHee co CKOPOCTI,10 ,n;o ro13 A/c aa C'l0T eprma TOKa ea
MOqx)ICye1IpYX11teroca CP311 npn TpauenopTHpOBICe Brase C ~aBJI01Il!0M B 
HeeKOJII,KO ,n;ee.HTICOB MM pT.eT. (§ 5,4). 

IO. IlpoBe~euo l!eCJie,n;oBaime rroBe.n;eHIDI CaMO<J?OKYClIPYJOlllOroe.s: 
CP811 llpl! pacnpoeTpauelllilI B,Il;OJII, llOB0PXHOeTII M0TaJLJia, (J?eppoMarHe
Tmta, ,n;II3JI0KTp,ma; BnepB11e Ha6JIIO,n;aJioe1, llplITSJ.lKeHUe CP811 K llOBepx
HOCTlI qieppoMarHeTmm; npe,Il;)IOJIC0HH naeeUBHUe YCTpoil:CTBa ,Il;lIJI yn-

27 



pan.n:emm TpaeitTOplleit CP8IT. BrrepBI-10 OCYll!eCTMeH rrpe.ncrcasamuni: 
I{.B.Xo.n;aTaeBuM "sep1ta.ir1,mm 3axBaT" CP8IT Ha sru.nmyTYJO op6rIT'J 
(§ 5.5). 

II. ITpoBe.n;eHO llCCJie.D;OBaIDie II3MeHeHIDI B rrpou;ecce Tpa!ICilOpTll
poB!ClI CP8II BII,ll;a YCitop.HeMUX i:racTIIIJ; - KO.'lJieKTimIIoro ycitopeIIlliI IIO
HOB B Heil:TpaJII,HOI,! rase. IloI<a3aHo, 'ITO ycitopelille IIOHOn rrpH mrn
ImX .naruremmx rasa ocY1I10CTBJLf!eTcJI sa ci:reT rrpeo6pasoBa.IIIDI sarra
ceuuo.u B npIIaHO,IUIOH 06.rracTII C8Y MarHllTHOir 3Heprmr CP8II B 3HOP
rmo SJieKTpoCTaTlr'leCKOro IIOJIJI IIPII OTpruKemm OT nupTyaJIL!loro rcaTO
.n;a II36UT01IHOro H~ rrpe.n;eJil:,Hl,IM 3Hai:renneM TOita llHlKeKium ( § 5.6). 

l{m.mrreKC C8Y IDilI .IT~ TIIlf, BKJIIOlia.Ia!tHH ycrtopIITeJill IHlHOCeKyU.n;HO
ro .nnarrasoHa "Touyc", "Depa" II nepBYJO oi:repe.n;r, MHorou;eJieBoro yc
ItopIITeJIJI "Tonyc-2" - CSY MimpoceKyn.n;Horo .u;narrasona "Tmryc-2M", 
MeTO,IU,l aBTOIIpeo6pa30Bal!IIJI rrapaMeTpoB CP8II nponum ,ItJIIITeJII,HYJO rrpo
BepKy B Pa3Jill'Illl.DC IIpa.ItTII'IeCitlIX npIIMeneHllSDC, IIO.JJ;TBep.u;IIDnnIX npa
DIJJILIIOCTI, OCHOBHUX aay-quo-TeXHH'IeCKllX pememrii (ITpwroJKeHlle 3). 

Tamm o6pa30M, coa.u;aime no.u; pyJtOBO.JJ;CTBOM aBTOpa KOMIIJieKca 
CSY ll pesyJII,TaTU npoBe.u;eHHUX a.BTOpoM lICCJI0.D;OBamiii: Il03BOJimOT no
HOBOMY no.u;oii:Tll K npo6JieMo nOJiy-qeH:rui: CPSII: xapaKTepIICTmm DUBe
,ll;OlIHOro CPSIT onpe.u;eJIJIIOTCJI ue TOJII,Ko rrapa.MeTpa.MII CSY, uo 11 ycJio
BIDIMll TpaHCIIOPTl,POB!tlI n:yt!Ka, BU60poM KOTOPIIX ua OCUOBe .u;eiiCTBlIJI 
co6CTBeHHIIX :meKTPOMarHllTHUX IIOJieit OCYllleCTBJIJI0TCJI aBTorrpeo6pa3o
BaUIIe rrapaMeTpoB CPSIT; CP3IT JIBJI.1IeTCJI aitTIIBHHM sJieMeHTOM 6JI01t
cxew C8Y, 06ecrrei:r1maIO!lleit g)OpMIIpoBaime IIy-qica c Tpe6yeM!1Mll rrapa
MOTpaMH. Cqx:>pMyJillp0BallHUe Burne IIOJlOJKeHIIJI rrpe.u;cTaBJimOT co6oit uo
BOe rrepcrreKTllBUOe uanpa.BJiel!lle B TeXHllKe CMI,HOTO'IHUX PeJI.llTllBllCT
CKllX 3JieitTp0llHUX ny-qKOB. 
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