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Pa6oTa BNnoJIHeHa. B Epe:sa.HCKOM ~13mqecKOM lll.HCTBTyTe. 

Hayq:iral pyxoBO,IUl'l'e~: 
CTapnmi Ha.yqHJ;JI COTpy,IOUIK, Ra.H.n;B,ll;8.T ~llSIRO-MaTeMaTJIJ.qecRl!X H 

A.r.orAHECHH 

O~Jllll;laJIE>HYe onnoHeHTlil: . 

n~eccop, .n;oxTop ~J!ls.-MaT. HayK T.].ACATY!Afllll, 

npoiI>eccop, .n;oxTop ~1~.-MaT. HaYK A.M.rAJihllEP 

Bel1:Y111ee npe;nnpMT:ae: 
Jia6opaTopBH ROCMmqecltl!X .uyqei mHAH CCCP. 

3allll!!.Ta ,IU\CC8p'l'81.'(JlR COOTORTCR "~" 1977 r. 

B "~" qacoB Ha 3ace,ll;aHJ!lm cnei:uta.m1s~poBaHHoro YqeHoro 

Co:eeTa Epe:ea.Hcxoro ~1snqe0Koro IHCTRTyTa (aKTOBNi Sa.JI 

JJ;oMa yqema:). 

A.n;pec: r.Epe:saH, 375036, y~.Mapxapa:ua 2. 

c ,IU!CCeP'1'81.'(Jlei MO&HQ OSHSROMJl.T~CH B 6K6JIJlOTeRe E~H. 

ABTopeiI>epaT pasocJIS.H "__:;:." I977 r. 

YqeHYi.cexpeTap:& ~neIUlaJD!.3,J!poBaHRoro 

YqeHoro CoBeTa 

R8H,ltl!.If.aT ~SJlRO-M.aTeMaTBqecIUIX Ha.YR B.A.lll.AX6A3fill 

B c:es:s1 c 3anycxoM ycKopmTeJieA sapllEeHHHX '118.C'l'llln c suep­

r:aeA B COTHB rsB, npoeKTJll.poBaHMM HOB:SX ycKOpllTeJieA, pacqlJ.TaH­

HSX Ha T:SCS:qy rsB, a Ta.RD C ll0Blillll8Hl8M BHTepeca K.J.CCJle.ltOBa.:_ 

~llSIM B OOJJaCT:I SHepr:l.i BSme 1012sB B 9KCnep111.eHTax-c KOCMJl­

qecRJlMJl JJYllaM:I, .n;eTeKTOIE qacT:an BHCOKllX SHeprBA Ha OCHOBe 

peHTreHOBCROrO nepexo,n;Horo lllSJJY't8HM (PilM) CTaJIIJ. o6'!>eKTOM 

JlHT8HC:a:BHoro :ICCJie,ll;OBaHJJJi. 

Vf3.uyqeH1e, BO::!muta1>111ee np11. nepexo.ne 3apmteHHoi qacTJl.IUI 

qepe3 rpam!IU' pa3.n;eJJa .n;Byx cpe.n; c pa3J11.qaaa .n;BSJieK'l'PJ.qecKRMll 

CBOICTBallm, 6:s~o TeOpeTaqeclCJI. npe.n;CR838HO H.M.~pa.HKOM • B.]. 

r1H36yprOM B I945 rolIJ. 
B I959 r1;,l1J r.M.rap:n6B:HoM 11. K.A.BapcyxoBl:BI 6a~o noxa3auo, 

qTo OCHOBHali ,ll;O:JIH. l1HTeHCJIBHOC'l'I nepexo,n;Horo 13.uyqeH!!la peJlliTl­

BICTCKJIX qacTIU cocpe.n;oToqeHB. B peHTreHOBCKOi o6JI.aCTI qacTO'l' 

I HanpaE~eHa. Bnepe.n; B,ll;O~ .n;BBZeHWI qaCTll.UH. r.M.rapBOHHOM 6Y~O 

'l'axate llOKa3aRO, l!'.ro llOJIHali JlHTeHOJIBHOCT:& 13.uyqeHM ~eiHO 

pacTeT c sHepr1eA qac'l'KUY. 

Bo3MOl!HOCT:& sxcnepllJM.eHTaJil>HOro 06HapylleHIH PilM 6NJIS. no­

KaSaHa B I961 ro.n;y B paOoTe A.H • .A.1nlxa.HJma, m.P.ApY'l'J)HllHa, 

K.A.HCIIJlp!IHa l1I. M.].Tep-MJ!KaeJillHa., a B 1965 rOlI:Y B roplll.SOHTBJID­

HOM llOTOite .f"1-M.8SOHOB ROCMJll.qecxoro ns.uyqeHJIJI ~.P.ApyTDHSIHOM, 

K.A.Hcnnp!IHOM 111. A.r.oraHeCS:HOM BnepB:se oa~o 3apermcTp:lpoBaHo 

PIIH. B ;u.a.Jil>HeAlneM MHoroq:ao.11emme sxcnepBMeHTa.n.m.te mccJie.n;oBaHJIJI 

llO,D;TBep,ll;JIJJJI. B03MO&HOCT:& 003.n;a.HJJ.f.[ .iteT8R'l'OpoB Ha OCHOBe nepexo.n;­

Horo J!l8JJYqeHJ1li. B H8CTOHlll88 BpeWI BO MHOl'IX JJa60paTopux Be­

lIJTCH. J1HTeHcJJ.B:e:se no111.cK11. onTJJM&JlJ>HHX :aa.pllaHTOB .n;e'l'eRTopoB HIH. 
Ha.CTOS!lllBJI .n;BCC9P'l'anll0HHBSI pa6oTa noc:es:111eHa ICC~e.ItO:eaHJLSM 
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'HOBYX Tl4110B .u;eTeKTOpoB . PIDJ H8. OCHOBe MeTO,Jl";l. SHeprOBB,Il;eJieHJlS, 

npoBe;iteHHlDl rpynnof! nepexo;ir;aoro JJ.SJIY'l.eHM EpPli :i<.a aJieKTpoH­

HOM CBHXpoTpoHe APYC (Epe:eaH) Jr!. npoTOHHOM ycxopl!.TeJie !l[.PBS . 

( CepnyxoB). 

]J.J1ccep'l'a.Illl.ll COCTOl!lT l!l8 BBe,Il;eHM t 'fleTHpeX: rJJaB il SaKJ.lD-

qeHJ!R. 

B ne:pBoA rJia.Be npm:so~TCSI Kpa.Txoe l!lSJlo&el:lll.e Teopllll. peHT-

reHoBcxoro nepexo.I(Horo l!lSJ.tY1leHM yJJ])Tpa.peMTHBl!lCTCKBX -qacTm:i; 

B OCHOBHHe cpop.tyJJ:H, Heo6XO.It1U&I:le ~ pa.ctle'fa ,Ite'.l:eKTOT)Ei Pim. 

Bo BTOpoi r.n:a:se npo:ee;iteHO conOCTa:BJ.leHB.e pa.3Jm'IHHX MeTO.IJ;OB 

perl!lCTpa.D.JIB PIDJ, a Ta.De ,IJ;aH aH8JDJ.8 pa.sJllltmBX Tl4110B .n;eTeK'l.'OpoB 

~ permcTpaIUl.l!l ll!lCTBD; c noMOlllioll nepexo.I(Horo msJ.tYqeH14f1. Oco6oe 

BHllM.aHJ!le y.n;eJUleTCll M8TO)J3 SHeprOBI:l;iteJieWJ.R, ItaK, c Hame:lt TO'qI<Jll 

speHM, mu1.60Jiee nepcneKTJ'lBHOMY. 

OcHOBHB.11 Tpy.I(HOCT]) l!lCllOJI])SOBaHJJS:l ,IteTeitTOpoB PIDJ wm B,IJ;eH­

TB@Bita.IlRJl sapgzeHHI:IX 'flaCTJ.n 38ItJII01l8.8TCfl B Heo6XO.ItlU&OCTl!l pa.s.IJ;eJ.l])­

HOi permcT:pa.IUUl qacTBIU:il a o6paso:saHHOro em l!lSJIYqeHrui:. IIep:so­

HS.'f{aJI])HO 3Ta npo6JieMa pema.1IaCJ> llCllOJI])SOBaHB.eM OTKJ.IOHIUJIIIJIX 

11arHJ!lTOB, pa.cnoJ.IOJEeHHHX nocJie pa;n;B.aTOp9. l!SJIY'reHl!lH, npl!l KOTOpoM 

qaCTJaI:Ui a BI:ISBaHHOe e!D nepeXO.IJ;HOe 113.JIY'ieHl!le perBCTpl!lpy!OTCJ:I 

pa.s,Il;eJ.I:&HO. Ho STOT cnoco6 .IJ;eTeKTBpoBaHrul y.in.Tpape.JmTHBBCTCRDX 

qacTJW; Tpe6yeT npm&eHeHBS rpoMOS~ MB.l'Hl!lTOB·l!l He MO~eT 

o6ecne'f{l!TJ> cos.IJ;QHKe cBeTOCl!lJI])HI:IX ycTaHOBOK. 

Qqem. 60J.l])MOI CBeTOCll.JIOi o6JfS,lt8.llT ,IteTeRTOpH .Pml, B KOTO­

pHX RaIC l!lSJ.tY.11eue, o6pa.soBaHHoe B pa;n;aaTope, Ta.K a calla sapa­

JEeHBalI tlaCTnna perRCTpl!lPYDTCS 1111.poxosasopHOI CTpm&epaol m­

Mepol. 0.IJ;HaKo, Ta.KBe P!IH-.IJ;eTeitTops He cnoco6mt caMl!l <Popmpo­

BaTJ> yn~ HMnyJI])c np11 peraCirpmnl.l!l 11acTmi; c sa,ztaBlill& 
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JIOpeHIJ;-@aRTopoM, '!ITO SHa'l!RTeJI])HO cy:meT Kpyr sxcnep11MeHTOB, 

B KOTOpWc ()Hl!l MoryT 6HTJ> l!lCllOJI])SOBaBI:l. K TOMY lite saT,PYHll-. 

TSJI:&Ha l!l,ll;eHTl!liPJIKa.IUIJi @oTOSJieKTpoHOB Ha @oHe 6 -SJieRTpDHOB, 

06pa.SOBSHHHX sapgllteHHOi 'flaCT~eil; B rase CTp:raMepHOi RaMeps. 

l3J,JJ11! npe.IJ;JIOllteBEI l!l .IJ;PYrrae MeTO,Itl:I pa.s,Il;eJJJ>HOH perl!lCTpa.mut 

PilH Jl 'flaCTl!lill:l (TOpDB,lf,aJI])Blile Ctn!.HTllJJIJillTOpH, @oTOSMyJI])Cll, 

OBepxnpoBo~e norJlOTl!lTeJlll Jl np.), O.I(HaKO Bee OHR o6JJ:a,Ita11T 

Tewa HJni ~BlilM.I! He,Il;OCTaTRSMR, l!l Ha HHX MB He 6y;n;eM OCTB.HaBJil!l­

Ba.Tl>C.S: • 

· KaK noxas:LIBa.IDT JlCOJie,w>mmi.a, npo:se ;iteHHI:le B pa;n;e JJa6opa.-
' TO:pd B Te'l!eHJie llOCJIE!.I(HRX JieT. HW160Jiee nepcneKTl!BHI:lll4l!l SB.Jm-. . 

DTCf.l FITH-.u;eTeRTOpH, B KOTOpI:IX l!lCllOJI])SyeTCf.l MeTo;q; aseprOBB.IJ;e-

Jie:!Ullll. B qacTHOCTl!l, PilH-,IJ;eTeRTOP Ha OCHOBe ll0TO;ir;l aseprOBH­

;iteJieHl.fI l!lCllOJI])SyeTC.S: B axcnepHMeHTe ~ onpe;iteJieHJ!J'I OTHOme­

BllJi qJ1CJIB nl!lOHOB 11 llpoTOHOB B llOTOKe ROOMl!l1!0CKOro l!lSJIY'l!emw 

c SHepl'Bml.11 ~ 300 ra:s Ha :S:LICOKOropHoit CTaHIJ;l!lR Apar~. 

Cyu MeTO,Il;a sHeprOBI:l,Il;eJieHBS SaMll'l!a0TCJ! B 0Jre)t.Vlllll611. 

Henocpe;q;CTBeHHO sa ~TopoM l!lSJ.tY'lleHl!ll yCTaH8.BJil!lBaeTcs ;q;e­

TeKTop, B KOTOpoM B~;iteJDieTC.S: SHeprBf.( KaK Bs-sa norJ1011teHRS 

KBaHTOB PIIH, T8K • BCJie,Il;CTBJle i10Hlil.38ItROHHI:IX noTepJ> caMOi 

sapmeBHoi qacTJ!lilI,I. :3TO OSHallaeT, 1l'f0 CJU'HaJI Ha BI:IXO,Il;e .ne­
TeK'ropa 6y;n;eT nponopIUtoHSJieB cyMMapHOllY s:HeproBs;n;eJieHJilll 

:BCJre;q;CTBile nor.11011teHJIJi KBaBTOB nepexo.I(HOI'O ilSJ.tYqeHJ!lS ( Wn ) 
• l!OHJ11.88ItROHBlilX llOT0Pl> qacT:mni cwi~> Brase c'l!eT'l!l!.Ka. ECJIR 
' 
BH6paTJ> ;q;eTeltTOP BSJIY"l!elWI J!IS BeJQeC'l'JBa c C:SoJil>llDIM aTOMHI:lll 

HOllepo•'• c ,Il;OCTaTO'lllO 118JIOI TOJJDUIHOI, TO MO:KHO 008,ll";lT]) 
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yCJioBBS, npH KOTopwc BOHBSanROHHHe noTepR sapaxeHHoit qacTl!IIUi 

6y'f1Y.T Melllime BJll'l nopa,ItKa a~proBH~JieHJUI sa cqeT norJIOIIl0H.14J! 

KB~TOB Pffill. B TO BpeMS, KSR-HBTeHC:HBHOCTl> nepexo.n;Horo HSJJY­

qemtJi BM00T ClrlJlbffYI> SaBHClrlMOCT:& O'l' f' = t./rn.cZ • HOHI!Sa.IU4.0H­

HJ:le noTepm yJI:&TpapeJMTKBCTCRmt qacTm:i; npaKTzqecIGI. ae·saBHcaT 

OT f • CJie,D;OBaTeJI:&HO 1 B Ta.KON. ~TeRTOpe llpH MaJIEIX 3HaT!eH.14J!X 

r . r,11;e HSJ.cytreJiHe .npaRTHqecRlrl OTCYTCTByeT, Cill'H8Jl Ha BBXO-

~ ,Il;0T0RTOpe. 6y~T Ollpe,l.{eJIHTl>cH ROBliSSJiHOHKl&!.H llOTepaMH YJ \.1 , 

a npH 60.JI:&lllBX r - .B OCHOBHOM norJIOIIl0HH0M nepeXO,D;HOrO ilSJJY­

qeHJAJ!. Wn. • 3To osHa'laeT, qiro· ec.ma HMeDTCH qacu;m,i c o,D;B.14M R 

Tell lie sHaqeHJleM m&riynca P H c.Maccmm m.1 H m.t , npn11eM 

ffi1 > tn.2 1 T.e. f: <: f11. ,TO I!pll COOTB0TC'fBYDlllea .1U'!Cltp111MlilH8!(HH 
I. '' 

SJieRTplN0CRllX BMnyJlllCOB c ,l.{0T0R'?Opa llSJ.cy'q:eHWJ qacT:im.a c Mac-

col m. 6y~'1' perl'l.CTpHpoBaT:&O.li c rope.S,l.{0 60.m,mel a<M>eRTlilBHOCT:&J 

t1eM 11acun:a c Macool m"' • 
HsBeCTHO, 11TO HOHHSa.IUJ.OHHl:le noTepll qacTmJ; BHCOI<mX aHepr:eJ 

BM0DT 60JI:&lllBe IPJmR'?Yamtll. qTo oco6eHHO CK8.SHBaeTCH B cJ.cyqae 

TOHRIX n~rJIOTil'feJiet.t• c ,qiyroli CTOpoHJ:I, no,n;aepxeHO ClilJ!I:,Ha.l (p.mK­

TYSJ.UIJDI R aHeproBH,tteJieHBe sa c11eT HIK. Ilpll aTOM if/JinKTyapyeT 

Kalt -q}l.CJIO·HSJIY~6HHHX KBaHTOB H norJIOllleHHlilX, TaR J4 aHeprlilH, 

BH.l(eJDIBlllSJ'IC.li B .n;eTe~Tope RSJiyqeHl!lJ!. STH o6CTO.liT0Jil>CTBa HaJia­

raJIT CYJll0CTBeBHHe Tpe6oB8.Hlil!:! x Be~opy napaMeTpoB ,11;eTeKTBPY!llllel 

1l8.CTlll.. C aTol xteJIH) RBIUt no,n;roToBJieHa nporp&Wa pac'leTOB MoHTe­

Kapm> :a;.llli onpe,l.{eJJBHJIJI a<M>eXTHBHOCTll perllCTl:ll:IU!R ~aCTJi!Il; 1l Toq~ 

BOCTH IX B;II8BTPTll:KalIIUI c yqeTOM yxasaHHHX if>JnDitTYam!~. 

IlpHBe~mms BO B'l'Opol r.naBe nporpaMMS ,•.foH'J'e-l\a.pJr0 I!OSBOJIHE 

OT,D;eJI:&HO onpe,D;eJJllT:& l&Cllpe,l.{eJieHWI aBeproB~,l.{eJieID!J'l peHTreHOBOROI 
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nepexo,D;Horo l/l~J.cyqeHWl'.. l/IOHlllSa.mtommx noTepn, a TaRJte c~apuoro 

(l/IOHl/laa.rut9HHlilx noTepb I/I BKJia,D;a. nepeXO,lJ;Horo l/ISJIY'qeHlilJi) sHeproBe­

,l.{eJie!ill.li B BemecTBe .n:eTeKTOlB• 

I:laMl! npo,D;e~eira pac11eTe .ltJlll ~Topa as.n:y~ellllJ.I, cocTo.antero 

!!3 120 IIJreHOR JiaBCaHB. TOJlllU'lHO:ii 25 j.\ lil C paCCTOJiHl/leM MSJOJY HlilMl/I 

3 MM, I/I nponop!UdOHa.J!l:,HOa KBMepe TOJ1l!ll1lHOa 3 CM. B I(a'q6CTB0 ,l.{eTeK­

TOpa PIIB. Tipe.ztnoJJ.ara.noo:&, 1UO RaMepa :iweeT sHepreuqecxoe paspe-. 4 

meHB.e 20% npa -hw = 20 KaB :a OHO .MeK!leTc.11 no saKOHY w-1. 

PactJeTbl, npoBe,D;eHHSe ,rr.im·npoTOHOB C lil.MilyJIDCOM 500 rsB/C B CJ.cytme 

PIII1-.n:eTeKTOpa, COCTO.ll~ero HS o.mroro pa,l.{lilaTOpa R O,D;HOI npollOpn;lil.0-

HaJll>HOtt KaMepe (O,l.{HOCeKIU!.OHHbl~ PllH-,D;eTeKTOp), IlORaSHBSDT qTo pao­

npe,l.{eJJ.elile aHeproBs,n;eJieHJIR oirem. oxo,D;Ho c pacnpe,l.{eJie:imeM .!Ia.H,n;ay, 

T.e. npo'l'OHH y:Kasammx: SHeprd npaRTB116CKR He 06pasy1>T Rm ; 

BepoHTHOe 3Ha11eH:e.e trneproBH,l.{0JieHE..ll llplil STOM COOTa.BJilieT ,..., II RsB. 

B TO lie BpeMH ,D;Jm lll/IJHOB c TSM lEe m.myJII:.COM llOJ.cytra.eTCSI 6oJiee 

m111poKoe paonpe.n:eJieHl/le; Bepo.liTHoe sHa-qeHBe aHeproBH.zteJ.!eHHR 6Jiaro­

,r.; apg BKJia,l.{y o6pasoBB.;moro llllOHBM.R Pill1 cocTa:sJIS:eT ys.e ...., 23 RsB. 

EcJilil. yqa'l'SBa.T» C06lilTM c aHeproBB,ll;eJieH.0.0M Beme I8 RsB, TO SqxpeR­

TlllBHOCTb perl/ICTparnm. IIJ!OHOB OOCTa:Bl!T 84%, a BRJia,ll; npoTOHOB - I9%. 
Ka:pTBBa sHa'lll!TeJll>HO y.n:y-..mtaeTCH npP. lilcnoJII:.so:saHJi!.:a P.fra-.D:eTeKTopa, 

COCT~ero HS 'll6THpex IlOCJl0,l.{OBa.TeJIDHl:IX oeKIJ;PJ.!. B STOM CJiy1:fae 

yxe npoCToe ap21iMeTB-qe cROe ycpe,l.{HeHHe qeTl:lpeX saa.'lleHlill noKasa.Hllit 

SHa'l!lilTem>Ho y.n:y°timer.r pas,ll;e.ne:e::Be IUlOHOB OT npoToHoB. Ilplll npo­

Be.n;em1m. Ba6opIGl Tpex Hal!Mem.nm:x: saa110Hd aaeproBH,l.{eJiemti! l!s 

tI6Th1peX l! npit llX ,ll;aJil>HelmeM ycpe,ll;Bemtlll BRJia,Il; npoTOHOB yMeH»­

UJa.eTCJi P.O. 2% .1p1. Tex se 64% 3<MieK'fJILBHOCTH per!r!CTpauIDl. ln\OHOt!. 

npR Ol(HOM ~ TOM ~e ~l!C~e ceRI.Uli C poCTOM muIYJil>CB. ~aCTJi!Il; 
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TO'llHOC'l':D JIX au;eHTB.~~ pacTeT :SWIOT:D 'JJP TBltHX SBa'llem mmy.ia.-. 

COB, npa ROTOpl>IX HHT8HCB.BHOC'l':D nepexo.ItHOrO B.3JIY1mHBll nB.OHOB H npo 

TOHOB cTaHOBJITCJ! o.D;Horo nopg.nBB.. Ilpll npee.IteBHHX :s:eme napa11eTpax 

pa.naaTo:pa 111s.n;v11emi.a: ST8 r~ COOTBeTCTByeT Pw,P ~ 3000 rs:s/c. 

TpeT:as: rJiaBa nocBH1118Ha nplUleHemm raso:s:ex cma.mJIJJJl)'l'ropo:s 

:l. nponopI4TAOBSJI:DHI:Dt KSMep.B PIIM-.iteTeKTopax Ha OCHOBe MeTO,lta 

· sHepro:Bl:il.tte.nemi.a:. Ilpuo.UTCJ! Rpa'l'KB.I o6sop sRcnep&eB'f'an:am: 

pa6oT no raso:sm.1. c~llJIJlll'l'opiM. 

'06H'llHO ~ perBCTpaIJ.liH !WII'ROrO peBTreHOBCKOro 1119JIY'lie1DUl 

n~eHJ!llTCS HeopraHJlqecu.e cma.HT111.JJ.JISTope una N~ J (Tl) 111 . . . . 
G~1 (T.e),· no.n;vnpo:ao.D;HB.KoBHe .tteTeRTope a nponopI4TdoHaJJ:Dmre ct1eT­

uu.. O,ItHaRo.Has:eaamre .tteTeRTOPH Dem pl!,It He.ttOCTaTROB. TaK, 

HeOpraH111.11ecae cIW!TBJJ.JISTOpH a nponopI4TAOH8.lll>HHe c11eT1ll1KB. mae1>T 

o~qeH~08 6HcTpo,ItelcTBll1e (!0-6 + 5•I0-8ceR), 'q'fO saTpy,ItH.lle'l' 

BX B.CnOJri.SOBaHBe B IlOBHmeHliHX 41c>BOBJ:D: YCJlOBlll..SX. IlOJIYllpoBO,ltlU4I<OBSe 

.tteTeRTopi.t, oCS~ np111Y.epao T8.1Q!D& :e :spe11eBHH1A paspemeHBeM, :s 

HaCTe>mnee BpellS He MOI'Y'f. 6ST:D asroTOBJleBH c l!YBCTB!ll'l'SJI&BOI no­

':aepxHOC'l':&Jl, 60.nme aecxoJIDKJJX ItBS.ttpaTHBX CaHTBMeTpoB. 

Onace:eae11.sl B8IU1 raso:asl xceHoHoBHI CIU{HTB.JIJrll'fop, o6JJa,Jr,a.11 

:apeMSHBlll ~spemeH111ell .. :Io:-8cex, B TO e :spell.SI MOlleT 6HT:D 143.;.. 

rOTOBJieH .ttOCTS'fO'qBO 60.&IBlll.X paSM.epoB 111 Jm6ol R01'14m'ype.IW1.. 

BH6o:p RceHo:sa B R&'lleCT:se pa6oqero rasa npo,lOUlTOBSB ero 6o.u.­

mol D.JIOTHOCT:&Jl ( j = 5,9 ro-3r/cu3) B. 60JJ:DD11111.8TOl&Hlll HOMepoM 

( z = 54) , 'ftO nos:ao.lD'leT c 60.m;iBOI :sepc>aTHocnl> nor.1109'a'f:D 

peH'l'reHOBCBJle R:BaHTY. 

B rasOBHX CUl!B'rB.Jtm!TOpex OCHOBHSll ;a;o.ns B.SJIY'llSHBll JlllUIHeO­

~eim;µ Jlellll'l B Jl.8.II8BOI ynTpeiPJl8.le'lOBOI 06.mora. 06nao MB 

-8-

• 

nepe:so,ma y.m;T~HaJieTo:soro B.SJIY'lleHBll B 60.nee ,ItJmHHOBOJIHOBym 

o6JIS.cT:D, COOTBeTCTBYlllilYll .ttllana30HY 'IJBCTB111T6Jll>HOCT111 41c>TOYM- . 

HoUTe.neit, npHMeB.liM opra.H111.11ecxae npeo6paso:saTeJlll c:seTa. HaMm 

6HJI BCCJie.D;OBaH pl!,It CM6CIIT6Jleit, U ROTOPHX JIYllDml CBeTOBHXO.tt 

B .tteTeRTope o6ecnetUtBaJJ:a CMec» 50% POPOP + 4 - 4' .ttllCTepB.JI611-

({>eHRJUi c TOJDitl!Hoa HaHeceHHoro ~Jioa 6·Io-5~/CM.2• . 

Bs6op onTL.~aJI&HHX yCJio:sml pa.6oTH RceHOHOBoro cnitHTDJIJifJTopa., 

a ml6HHO, BH6op ,JT,aBJieHIR rasa, TOJilllllHH CJIOJ'I Jl 'l'Rna cneKTpaJD>HOro 

npeo6pasoBaTeJm npoBSBO.ttllJIC.li c nOMOllU>i) B.SOTOnOB S.~9 1'11 . ( "'24KaB) 
S7 . 

m CO ( "' I4KaB). SuepreTaqecRoe paspemeHae B rasoBOM KCeHo-

HOBOM. CnB.HT111JIJili'l'Ope np:H aaepru I4 KaB COCTaBT4JI ,., 90%, B TO 

.BpeMJJ Kalt B KpIICTa.JL1fBX No.1 (T.e) OHO paBHO IV 70 + 80%. 3'1'0 OSHa­

'laeT, 'llTO CB6TOBHXO.tt B KCeHOHOBOM CUl!HTllJJ.JlSTOpe HeHa.MHoro YCTY­

naeT Rp:HC'l'aJIJIY N~ 'J (TL), o 11eM c:sau;eTencTByeT a pa6oTe .zt.Pyrax 

a.BTOpoB. 

~R'l'BBHOCTL perliC'l'pa.nJil.B KBaH'fOB M.SrRoro peHTreHOBCROro 

ISJIY'll6Hl!JI OTHOCJl'f6JlliHO RpilC'l'aJfJJS. N~1mJ6eJJB onpe,IteJieHa CJielJJ­

lllllD o6pe.sou.. Ha nyqRe BT.oplll.'llHHX SJLeKTpoHOB c 9H8prl.!IMB. 2,5 + 
3,6 raB Epe:aa.HcRoro cma:poTpoaa APYC B O.ttHHX H Tex ll8 YCJIOB:WU: 

perBCTpllpoBSJlOc:D nepexo.D;Hoe liSJIYlleHHe B il.HTep:sa..1I6 aHeprd RBaH­

TOB "" 5 + 50 Ka:s ~ KPJlCTaJIJIOM NQ ~ trt) , Tatt. a RCeHOHO:SHM CJUIH­

'l'BJIJiliTOpoM. 3.neKTpom.1, npob qepes 'pa.ItB.STOP nepexo.D;Eioro B.SJIY-

11eB1ll.f.!, OTRJIOWl.Jll!.CL 01lHD181lll!IM MarHBTOM D. perHCTpapo:eamtcL CI.UJ.H-. -

TBJIJl:f!Ul!OHB!I& TeJieCKODOM. 

Ilpa conocTaBJiem.!.l!. RpRC'l'aJIJia NQ"j(Tt) B ROeHoHo:soro CnitHTHJI­

JDITope. 6lil.Jll!. ,IJ;OCTlll'HYTI:il a®leKTKBHOCTI. perJ4CTpanllll 9JieKTpoHOB no 

B.X nepeXO.D;HOJly B.8JIY'll6HBI> COOTBa'l'CTBeHHO ;,. 25% B ,...43% [I]• 
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EoJII>maR aqxpeRTHBHOCTh perRCTpallllR npn acnoJil>so:sa.HBR RceHo­

HOBoro rasoBoro CUMHTHJIJ!liTOpa 06'b.f!CHHeTCll TeM, qTo noCJie~Plli. 

KaR yEe OTMeqa.JIOCh, 06~ np:i!MepHO TaRHM xe CBeTOBliM BliXO,D;OM, 

RaK n KPMCTB.JIJI N~J(T2), :iweeT JIY'i!lllee BpeMeHHoe paspemeHHe. 

B c;ryqae KpRCTaJL1Ia NtAJlTf) .I{Jia Toro, qTo6bl 11.s6aBauc.a OT BJm-

HHRFI ~OHOEliX sarpysoR, npBXO,D;HJ!OCh CR.Jll>HO .n:a~peffiU{pOBa.Tb 

llll!nyJibc Ha Blixo.ne WOTOYMHO~MTeJIII. B pesyJII>TaTe pesRo CHIDKa..TI'ICD 

HaJIO~eHE.R .l!MllYJibCOB .npyr Ha .npyra H BKJra,IJ; CJIY~aJhrnx COBll&;n;eHR~. 

B TO ~e BpeMH CHIDlta.JfB.Cb H sqxpeRT.iiBHOCTh perRCTpa.!Ul.B 3JieKTPOKOB. 

B c;ryqae Ee rasoBoro KCeHoHoBoro C!lllHTl'l.11.IIF.Topa He 6u~o Heo6xc­

:zt;!MOCTH ,miqqiepeHl'..U!.poBa~» EMllYJll:>Cli. P,a.n:o OTN.6TRT~ E ;ryqm&e YCJIO­

B:Rf.£ CB8TOC6opa B raSOB.ElX KC8HOHOBYX CUHHTliJIJmTJ;~~. Ms np~e~eH­

HHX B ,mlCC6PT8.X:Ul.I!. pesyJibTaTOB CJie.nyeT, qTO ras0B .. 1·~ KCeHOHOBlie 

CIUiHTl'l.11.l!aTOpli MoryT 6h!Tb RCllOJID30Ba.Im He TOJibKO ilJIH peracTpa.I.l;IU!. 

CBJibHOHOHR3HPYIOllU!X l!:aCTIDl, KB.R CtmTaJIOCl> .n;o H8CTOffil!6rO BpeMeHa, 

HO a .ll;J.tl! peracTpami.H Mfll'Koro peHTreHOBCKoro as;ryqeHHH. 

,lL1llI J!CCJI6,D;OB8.HM P.Im-~eTeKTOpa Ha OCHOBe Me·ro.n;e. SH6pl,OBH­

,D;6JieHID1 np1 aHepr!ll.lix aJieKTpoHOB 2,5 fl 3,6 raB HBMR 6YJia. paspa-

6oTaHB. HOBaR ROHCTPYKIUtf.I rasOlloro RC8HOHOBoro CizylHTRJLJia'TOpa. 

TOJJlllilHB. CIU!HTil.J.tJlf!TOpa COCTaBRJia 4 CM nplll .n;a.BJielill:a I,5aTM, qTo 

cocTaBJlll:eT 3,54·Io-2 r/cM2 BemecTBa. B RaqecT:ee pa,D;BaTopa as.1Y­

tJeHRH acnoJIDSOBaJia.Ch nep1110,miqecitaJI CJ!OlllCTaH cpe.na HS I300 CJIOeB 

JISBCaHS. TCJlll!RHOI IO~ , pacnoHozeHHHX Ha paccTosHJU1 2,B·I0-2 CM 

,lijlyr OT ,Iij)yra. I1ccHe,ltOBaHHSi npoBO.ItURC» Ha aJieKTpoHHOM cimxpo­

TpDRe APYC. 
IloJIYqeHHBe pe3YJr&TaTH llORa.SliBallT. qTo BepoHTBOe SBaqeHl!.e 
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CyMMapHOrO 3HeprOBH,lteJieHBH npa 3HeprliR 2,5 raB COCTaBJI!IeT 

f\o 25 K3D, B TO BpeM.R' RaK npa SHepra.11 3,6 raB OHO paBHO ,...3Q K3B. 

CMemeH~e MaKCHMy~a B pa.cnpe.neJieHRH B 6oJiee ~eCTKyro o6JiaCTb cne­

RTpa np:a yBeJIHqeima aHeprma aJieRTPOHOB OO'bSiCH.HeTC.R' TeM, ~o np:0. 

::>TOM yBe.imqa:aaeTC.R' s;mqeHae RPHTH'IeC:KOi! 3Hepran ii W1<.p ;, r-11 Wo 

T.e. cneRTP o6orauiaeTcs 6oJiee xeCTRli!Ml.1 RBaHTaMa. 

Ecmi. orpa.H~'l!liTLCR 3Ha'Ie HMMH w ~ 20 K3B. T. e. o6JiaCTblO. 

r~e 3HeprOBH.1teJieHae sa C'1!6T HOHl1l3a.IntOHHHX IlOTepL SJieRTpoHOB R 

norJiomeHli!R nepexo,D;Horo :as;ryqeJUU1 B RCeHoHe pa.BHo RJIH 60.l!bme 

aHeprOBH.1teJieHHJI TOJILKO sa C'IeT 1110Hll.3a.I.\HOHHHX llOTepb, TO npa 

STOM a~RTHBHOCTJ, perRCTpa.IJ;irn aJieRTIJOHOB no EX nepexo~oMy 

R3;'zy'IJ8HIDD COCTaBV.T 27% R 35% npE aHepr.ll.2 3JI6RTpoHOB 2,5 raB H 

3,6 raE COOTB9TCTBeHHO, BepoHTHOCTh lite perRCTpam!.H '<!a.CTR~ TOJib­

RO I!O :ax ROH.R3aIU!.OHH.l:lM noTepsw. COCTa.B.JISeT npR Tex Ee YCJIOBMX 

Boero "'0,II a "'0,06 COOTB6TCTB6HH0(2J • 
IloCJie ,D;aJU>Hefunero ycoBepmeHCTBOBaHHH rasoBoro RceaoHoBoro 

CUHHTHJLlLfiTOpa HCCJie,D;OBa.HRe PIIl!-~eTeKTOPOB c perHCTpam!.e~ aHepro­

Bli~eJieHHR 6a;m npo~O~HH Ha ny~Ke 3~6KTpDHOB c aHepraei! 31 raB 
npoTOHHoro CIDiXpoTpoE:a M\liBS, B KOTOpoM npa HMllYJILCax 26 + 40 

raB/C npRMeCD a,D;pOHOB H WlOHOB COCTOBJLfIJIB. ,,,. 1%. 
rasOBHtt RC6HOHOBS~ CUHHTl1lJIJ!ll:TOP RMe~ TOJlll!RHY 4 CM, ,11,aB­

JieHile I,6 aTM, qTo COCTa.BJIR:eT 3,?S•I0-2 r/CM2 Be~eCTBa. c no-
24; 

MO!llLIO pa,D;HoaRT.li\BHliX asoTonoB Arn (I3,8 K3B, I? ,4 KsB, 26,4 Ka:s 
sr 

:a 60 K3B) a Co (I4 a I22 KsB) 6s.im accHe.no:aaHS JIRHeil:HOCTb cneRT-

poMeTpa H 38.BHCHMOCTl> aHepreTH'IeCKoro paspemeHM A%) OT 3Hepru 

t..> perHCTpRpyeMHX KBaHTOB. 

llOJIY'i9Illiall 58.BliCBMOCTl> .<\% OT i,.ft llOKaSHBaeT, qTo 3Hep­

reTH~ecxoe pa.spemeHHe raSOBHX KCeHOHOBHX CUMHTHJIJmTOpoB 

l "T - ' 
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HeHaMHoro ycTynaeT KJ>ilCTa.JIJJaM Na. 1 (TL) n, BO BCJiKOM CJiyT:Jae, 

JiylJme 'teM B RPHCTaJIJiaX C!.°J(T£), 1l:TO e111e pas .ztoxasI:l:eaeT Bos­

MOlEHoCT:r. RCllOJJl>SOBaHJIJS rasOBI:IX CI.UlJ.li'l'lilJIJiftTOpoB .ztmI perHCTpa.m!il 

peHTreHOBCKOro nepeXO,IUIOro il5Jiy1l:eHM. 

Pa.iu!a'IOP HSJ!;y'llemll'I, :racno.lII>syeMLll B P.lIH-.ll;eTeKTOpe_, l11M.6Jl 

cJie,Ii;yll!IUl.e nap&i&e'l'p,t: IOOD cJioeB Jia.Bc1. •s TOJilllHHO I ID /14 ItaK.mill, 

pa.3.te~H IO x ID cu.2 , pa.cnoJlo:&eHHLIX Ha pa.ccTo.aHilil 0,7 MM. ,ztpyr 

OT ,ztpyra. Ily'toit SJieRTpoHOB BI:l,IteJJSIJIC.fl c DOMOllll>ll TeJiecICOna CIUlH­

'l'JilJ.t1IHIU!OHHLIX c'teT'llilROB 6 pa.sMep&ilfll 50 x 50 x ID MM3, B~'leH­

HI:IMI. aa coBna.zte!Dle, pacnoJiollteama sa CJlOilCTol cpe.ztofrt. PISMepeHM 

npoBO,ItRJDIC:r. KaR co CJ!OHCTOA Cpe.ztofrt, Ta.R .B. 6es Hee. IlOCJle,D;HiJ.e 

npoBO.D;lilJIRC:r. .ztmI y'lleTa BKJJa,IJ;a ~HOBLIX CO~I:ITB.I il HOHBSa.m!OHBHX 

noTep:r. aJieRTpoHOB. 

B cJiyqae RSMepeHlUI co CJIOHCTOI cpe,m>I MSKCl.MyM 'qiJ.CJJS. co­

<SI:iTd, T.e~ BepO.fl'l'HOe SHa'Iemte aHepriliJ., BS,D;eJniBllll.lca B RceHOHe 

sa C'leT norJIOlll6HJ4ff RBSHTOB nepexo.ztHOro .l!lSJiy'IeH:aa B HOHRSB.I:(B.OH­

BLIX noTep:r., cooTBeTCTByeT "'I25 KaB. B TO :se BpeM.a, cor.racHo 

pac'!eTaM MoHTe-Kap.7!0, Bepo.aTHOe SHS'!eHBe llOHBSB.I:(B.O~ llOTep:r. 

B ,Ita.HHOM ROJill"leCTBe KCeHOHa JJ:OJDIHO COCTSBJ!T:r. "' 48 KaB. CJte.zto­

BaTeJI:r.HO, np1111epao, N 77 KaB :as cy.waapHOr"I aHeproBa.zteJieHM np1.­

XO.D;lilTCJi aa .ztOJm norJI0111eHHoro B xceHoHe n0. · :~oJOWro B.SJlY'IeHB..a. 

B BHTep:BSJie 75 + 200.KaB OTHomene no.1n1oro 'llilcmi co<Smd 

K 'lB.CJ!Y aJieK'!'poHoB, npome,ItlllJlX qepes PilH-.Jte'l.'eK'!'op, T.e. aqxpex­

'l'BBHOCT:r. per:acTpamu1 SJieKTpoHOB no MX nepexo.ztHOMY JlSJiy11eHBll, 
. . 

COC'l'SBHJI.a 0,865 ± 0,095. B '1'0 :se Bpelll! BepOB:'l'HOCTI> perlllCTparoa.H 

'taCTHU B O'l.'Cy'l.'C'l'Bllle CJlO!llCTOI cpe,ItY, T.e. np111 lillUll'l'anlllJI. Tll6JII:IX 

qac'f.'BU, COCTaBHJia 0,IIO ± 0,0I3 [ 3]. . 
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B OTJlll.'llile OT rasoBI:IX CIUlHTJl.JJJIF.ITOpoB nponopmaoHa.1.tl>lfire 

KaMepe o6Jia,ItS.J>T MeH:r.DIHM <SacTpoJJ:elcTBReM. 0,Il;HaEO, noc~e.rr;Hae 

Mory'!' 6YTI> asrOTOBJieHI:I llpa.KTB'lleCRll Jil!l60I no:aep."'{HOCTR. 8TO Ra­

qecTBO oco6eHHO neHHo np111 ROHCTpyapo:aallllz cneTOCRJibHHX .zteTeR­

TOpoB PJIB • 

liaMH 6HJIR RCCJieJJ;OBaHI:I xapaRTepilCTIDW Pr.M-;n;eTeKTOpa Ha 

OCHOBe MeTOJJ;S SHeproB&,D;eJleHHH, B KOTOpoM B KaqecT.se ~eTeKTO­

pa nepexo,ItJ:Ioro il.SJIY'leHM H il.OHHSSIUlOHHblX noTepI> RCilOJil>SOBB.JIC..q 

nponopIUl.OHa.JI:&HI:ll cqe'f'lBR, aanoJIHeHffiilii raso:so! cyecm 93% Xe P.. 

7% nponaHB. npB. aTMocciiepuoM JJ:8.BJI0HlUl.. Hsr.1.epeHM npo:so,n:aJIRc:& Ha 

ny'!Re 8.1!8KTpoHOB npoTOHHOro CHHXpoTpoHa Jllg)B3 npa SHepru SJieR­

TpoHOB 40 ra:e. 

·11apeMe'l'pI:i pa.ztllla'l'Opa Jl.3.Jiy'llelll!Ui ii. Ctn;!.HTRJIJI.~OHHOro TeJie-

cxona Tee, '!TO_H npa asMepeHll.liX c raso.BllM CU.RBT~OHHHM 

C'lle'l"lB.ROM. 

llozjqemme pesyJl:r.Ta'l.'H nORa3blBaID'l', 'iTO BepoHTHOe SHa'iefille 

aaeprOBH,It9JieHJ4ff HOHJISB.I:(B.OHHI:iX DOTep» OOCTaBJif.16T 39 Kan, B TC 

epeMS RaR BepoRTHOe SHS.'leHHe cyMMapHoro SHeproB~,n:eJ!eHHR COCTa­

!!JlileT 96 Ka:e, OTRYJJ:B. CJieJJ;YeT, -q:•ro Be poRTHhlil BKJ.ta,u; n.e IJe1to;n;Horo 

!SJiy'ieHIB: paBeH 57 KaB. BepoSTHOe 3Haqeruae il.OEHSalU'lOHR!ilX no~epl> . 
ISXO.D;lilTC.S: B xopomell corJm.Cilil c pac'ieTal.Ul., BHTIOJlli8lli:l!ilM:l1 Me'.W.IJ:OM 

loHTe-Kap.llO ~ JJ;SHHOrO KOJmtleCTBa rasa (41,2 KaB). 

llls conocTaBJISHl!.II noJJY'teHElil pacnpe.zteJieRrui cJ!elJ..'/6T, ~<i:c 

c.mt pacCMa.TpDaT:r. aaeproBH,lleJre:a:ae B 06.II.':lc'IH 'l 60 Ka:a, r.:n;e 

6a pacnpe,JteJieIDUI nepeceitall'l'CR, TO alf4.~RTRBHOCT:r. perRCT~li 

:ireRTpoHOB no nepeXO.ztHOllY IllSJiyt{erum COCTal?Tl!.T 93%. B TO Ee 

pel&SI BKJl8,ll; 'llSC'l.'Bn, He o6pasymlllll nepeXO,ItHOe .AS.cy'ieID!e D 06-

3.C'l'Jl aaeprOBI:iJ,teJ.teIDUI, ~ 60 Ka:s, T. e. TOT!IIOCTl> JU{eHTK{!l:liRamm 

'18XTpoHOB COCTaBB'f !2%. 
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3aBRCPJ.MOCTh aqxfJeRTHBHOCTR perHCTpal.U!J'!. aJieRTpOHOB H 

TQqHOCTR rue :a.n;eHTR~R:KruU!R (xoaqqiaIUieHT pe~eIUllll!) npa .D;py-

r:rax ypoBHHX MCKPHMil.HailRR np:a SHepr>nl. aJ!eKTpoHOB 40 raB, 

.ivm nepBO,!Ui'CleCROtt CJIOll.CTO~ cpe,zn,i, npRBe;neua B Tad.~ I. 

Ta6.mma I. 

Ws-CKa:e) ~ (%) R <%> 

66 88 
c 

8,9 

75 77 5,6 

BI 62,5 2,? 

HeCKOJil>KO xy.I011He pesyJIDTaTLI llOJIY'Cl8HH npa HCilOJ!bSOBaHZR 

:e xaqecT:ee paMaTopa as.nyqeHli!.li neHonJiacTa ,IJ;JWHoa I35 CM, n~oT­

HOCTnro 0,06 r/CM2• B STOM c.nyqae BBpos!THOe SHaqeHl!.e cyMlilapHo­

ro aHeproBLJ,n;eJieH:wr COCTaBJ!JIO ,., '12 Ka:e, a a(i.,'f)eKTl!.BHOCTL pernc­

TpaIUIH qacTm:t no nepexo.n;HoMy :as.nyqeHBIO a KoaqqiauaeHT pexeKIUlR 

np:a nopore ,l.'U\CKpi!MllHa.IlRB ::,::::. 50 KaB COCTa:BH.'ra 64% a 20%, a npR 

nopore ,!UiCRpBMB.HalUl.R .,,,. 60 KaB - 55% J4 I3% COOTBeTCTBeHHo [.iJ • 
ConocTaBJI6Hlile STHX pesyJIDTaTOB c pesyJI:&TaTaM.lil J'!.SM.epeHR~ 

np:il aHeprMX 2,5 R 3,6 TaB noRaS!lBallT, 1!TO npn aMepru aJieR­

TpoHOB 3I a 40 ra:e KaR aqqieRTl!.BHOCTL perHCTpar.u!.B, TQK H TOq­

HOCTh ~eHTH~R:Kal:UIJI 8Ha1D!T6JIDHO Jiyqme. 3TOMY cnoco6cTBOBaJIO 

y:eeJlll.qe:a:ae paCCTOJiHHi Meir;a;y CJIOHMR, B pesyJD>TaTe qero no;na:e­

Jieoe peHTreHOBCRoro nepexo.n;Horo :as.ey11eHlifl l'l.3-sa IUITe.riflepeHl!Zi! 

CKaSLIBB.JIOCL B OTHOCRT9Jll>HO MeHbmei CTeneH.l!l. KpoMe Toro, nepexo~ 
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t SHeprRSM SJI6RTpoHOB 31 R 40 rsB cnoco6cTBOBaJI' YB9JI!i11ielfi!JO 

BepoHTHOCTR B.SJIYqeim.a OTHOCHTeJI&HO :EeCTRHX RBaHTOB, qTO ,l(OJillHO 

6UJIO npaBeCTB K y:seJllilqeHlilJO :aepoaTHoro sHa.qeHWI CYMMapHoro aHep 

roBe.u;eJieHR.f.!. HeMaJIOBalltHEM iiiaKTOpoM HBRJIOCL 6oJILmoe OTJlll.q~e ipo­

HOBYX ycJIOB:d Ha npoTOHHOM ycRopRTeJie WJiB8, r.n;e M.R:rit:rai peHT­

reHOBCRRi ~OH 6HJI 3Ha'ql!l.T9JILHO MeH»me. HaKoHe~, c~e,u;yeT OT­

MBTJ4Th YJIYitmeH:rae xapaRTepHCTIIB raso:eoro KC6HOHOBOrO CIU!.HTRJI­

JmTOpa B llOCJie~el cepl!ll. R3Mepeaa~. 

qeTB6IJTaH rJia.Ba IlOCBH!ll6Ha'ormca.HEJ) 3KCllepm.teHTaJI])HOi 

yCTaHOBRB, npe,D;Ha.3Hati:eHHOi .ivm BCCJie.n;o:eruma: sapa:.u;oBoro coc­

Ta:Ba Il6PBli11DIOrO KOCMlilqecKoro B3JIY"i6Hl!Sl'. Ha 6oJIDDmX BHCOTax. 

B STO~ lE0 r.1!13.Be npRBO,n!ITCf.I Ollll.CaHRe OT,Il;6Jll>HLIX ys~OB R ax 

pacqeTH!ie xapa.KTeplilCT:raml, a Ta~ OlDUJ;a.9Mlre pesyJILTaTU RS­

u.epeBlli. 

Ilpe,rt.7l0zeimas: ycTa.HOBKa, corJiacHo pacqeTaM, nosBO.llll.T 110-

c.ne.u;o:eaT:Ei sapa:.u;OBLll COCTa.B R,D;ep npa 3Ha'!emtfiX ? ~ Z' ~ 30 :a 
ax cneRT~Hble pacnpe.D;eJiem!JJ B 06.zra.CTH aHeprai E = ro3 + 

104 raB/:ayKJIOH, IlpBHIUUl ,D;eiCTBll.H ycTaHOBKld 3aKJIJ01l:B.0TC.fl B 

CJie,u;yromeM. c IlOMOlllLD PIIl!:-.u;eTeKTOpa R3Mepa:eTCfl JIOpeHD;-{laRTOP 

perRCTp:rapyeMoro H.u;pa. Ilp:ra llOMOl!IB qepe:aROBCKoro R CIUl.HTHJIJ!liUROH­

mix cti:eTti:liIBOB O;IUIOBpeMeHH'o li13Mepa:eTM 3a:pa.u; .fl,D;ep 2 • 3Ha'!6IDl.0 

2'nosBOJilI0T c TO'!HOOTLID .D;O RSOTOilHOro COCTa:Ba .n;aHHoro SJieMeRTS 

onpe.u;eJllilTh Macey R,I!;pa 111.d. HaKoHe~, no asMepemmM SHa'lieHB.RM r. ~ 

E. m C2 onpe.u;eMeTM aHeprB.11 a,iwa E • 
Hs a.HaJll!.Sa pacnpe;n;eJISHWI aHep1·uBU,D;eJie:imi up:ra BUCipaliE.lil 

JHa't!eHlUIX f P. 2 BR~O, 'i'.<'0 C y:seJID.'l:l:eBl!eM ii! paspemBllll!lM CUOC::>( 

HOCTL P.ffi1-.u;eT6KTOpOB y.nytruJB.eTCJI, T.K. RHT6HCH.BROCT:Ei n~pexo.oi.orc 
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2 
D.3JlY"lEHDUI IlplDIO nponOpm!.OHaJ.ll.Ha z . B TO ze Bpe141'1 c poCTOM r 

'paspemellll.e YCTaHOBRH HeCROJll>RO yxy.11J11S.e'l'ca, llOCKOJil>J.cy sa1u1ca­

MOCTI> ltH'l'eHClllBHOCTD. ne~xo,ItHoro BSJJ:Y"ieI:IM OT t IlOCTeIIeHHo 

BliXO;nl'l' Ha llJia.TO. Tax, np.11. f' ;., 2•I03 TO"lHOCTI> BSMepeHM 

SHepru .a;ttep AE/i: 6y;tte'l' ... 3CJ% B. "'8% Mil ~ = 7 D. 'il ;::: 25, 

B TO BpeM, xaR Ilp.11. f' = 2 • I04·, A E/E .,ItJl.R TeX ze 3H81leHB:A 2 

COCTaBD.T 37% JI I2%. ,UJJJI OllD.caHBO! YCTaHOBRB 014eHeH reOMe'l'pB-

11ecm iPax'rop a, ua ocao:ee H:eecTma ;ttaHHBX Mil aaepr:a2 

~ IOOO raB/HyltJIOH, paC11HTaHo omu.ae110e UCJIO per:acTp:apyelllil 

a.ztep. Tax, eanpoep, np:a reoMeTp11:11ecimM dBRTope "' I 112cTepa,yt 

B B.HTe:pBSJJe aaepr:al E ~ IOOO raB/ayuoa sa IOOO 11acoB · a:a:cno­

s:mnut ycTaHOBRH OZJUtaeTc.a peracTpaIUt.11 ,., !500 .a;ttep c 

7 $ Z!: ~ 30 [5] • 

Aaa.Jms111.pys npo.zteJJ'aHHBe aau. paC"ie'l'm.re a axcneplilMeHTBJI:&Hlile 

llCCJie;ttOBaHRJI. llOZHO ;tteJJaTI> CJie,eyx>lllB.e Sa.ItJlll11eHB.a. 

Paspa6oTaua nporpaMMa paC'lie'l'a MeTO.ltOM MoaTe-Kap.zro .ItJm 

'onpe.zteJieHM a®leRTBBHOC'l'B perD.CT:paraaJI 110.C'l'.im B 'l'O"lHOC'l'B. ll 

BJJ;eHTJtqlJilRmntK ;tteTeKTopaM:a peHTreHoBcKOro nepexo;zumro HSJJ:Y'lleHR.a, 

ll03B0.11fiDlllS,S:l OT,lteJII.HO onpe;tteJIBTI> pacnpe;tteJieBBS KSK 111.0HD.3SIJ;rilOH­

ma: noTep:r., 'l'BK :a cywaapaoro aHepromi.zteJieH!11.f.! :a RO'l'OJl!JI MOze'l' 

69'1':& llplilMeHeHa K KOHKpe'l'HOI WJl3B'lleCRO! 3~1le. 

Pa.spa6o'l'a.Hlil 111 ocyDteCTBJieHlil rasoBee cmtHTBJIJllilijlomme .zte­

TeKTope M.Rrxoro peHTreHOBCKOro D.3JJ:Y11eHBS, o6iaCTI> 11YBCTBH'l'eJI&­

HOC'l'B ~OTO:pYX MOlltHO :sap:&BpoBaTI> nyTell B3MeHeHJU[ ~eHlUI rasa. 

c n:OMOlllI>Ji ·lQ.i\BX cnHHTB.JJ:JMT01N.li ocy111ecTBJieHa perD.CT:paiUIH 'llaCT.im 

BYCOKBX SHeprilt! no BX peBTreHOBCKOMy nepexo;ttHOMy B3JJy'lleHHJ> B 
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np.11. aTOM n0Jcy11eao xopomee corJiac:ae sxcnepi!MeHTaJII>HHX pesyJII>­

TaTOB c pac11eTHYMK. 

IloKa3aHO, 'qTO Hll'I-,IteTeKTOplil c acno.n.so:saHBeM KCeHOHOBYX 

CI(BHTBJIJlSi'l'OpoB 6Jf8I'O,ItapB Ji!X 6HCTpo,IteiCTBHD MOryT ycnemHO nplll.'­

MeHHTCSI B axcnepm&eHTax Ha ycxop:aTeJif!X B ycJIOBBHX BHCOKOlUITeH­

CHBHHX ny11KOB B B llOBYIDeHHHX ~OHOBYX yCJIOBl11.l!X ,Ir.JIS! B.;tteHTJtqllillt8IijUl 

sapBJte:mix 11acTllI\ cBepXBscoKDX asepr:ai. 

P!Il'I-,IteTeKTOp.I c BCilOJII>SOBaHlll.eM nponop!(BOHaJI&HaX Kalllep, 

ycTyna.B'. CBO!t!M 6HCTpo.zteic'l'BHell P!Ili-.zteTeKTOpaM c npmaeHeHD.eM 

raSOBYX KCeHOHOBBX CIUl.HTBJIJIHTOpoB, llpaKTB11eCIQl MOrYT 6YT~ 

:esrOTOBJieHH Jlll6o:i! IIJI01118.I(11., 11'1'0 ne.zraeT aTOT Me'l'O.It O"ieHI> ~H­

BYfA npm KOHCTpy:epo:BalilUI. CBeTOCJr!JII>HYX Prrn-.zteTeKTOpoB. .I(Jm 

YJIY'lllllellli!.R a~KTD.BHOCTH :a TO'IDIOCTB BJJ;eH'l'~:ra.xainlB 11acT:en; 

~eJiecoo6paSHO B.CllOJII>SOBaHHe MHOroceRIJJ!OHHYX ,IteTeK'l'OpoB. 

CoBna.iteH:ae pesyJII>TaToB axcnepBM.eHTa o pacqeTaMD. MoHTe-KapJio 

Jr! ,ItaHHHe, DOJIY"ieHBl:ie B llOCJie.IJ3DllU!X pac'tleTax, ll03BOJiflllT 

Ha,!leJl:'l'I>CSI. 11'1'0 ,ll',S.BHSJ! Me'l'O,n:HRa B.;tteHT~mtaIUU! qacTJ.m MOlle'l' 

6HTI> 1cnonso:ea:sa He TOJII>KO ,Ir.JIS! pas,IteJieW aJieRTpoHOB OT 

TJl:lleJIYX 11ac'l'~. HO H 118C'l'BII; c 6oJiee 6.iID.SKllMD. SHa'lle~Jr! Mace 

(Hanpmaep IlBOHOB • KaOHOB O'l' npo'l'OHOB). 

Ha OCHOBe pesyJil,TaTOB sxcnepmaeHTaJII>HOro Jr!CCJie,ltOBaHJil.R 

PIIB-.zteTe:KTopoB npe.n;JiozeH npoeKT yC'l'aHOBIQl ,Ir.JIS! :acc.ne,Ito:eaau 

sapg;tt0Boro COCTaBa nepBD.11HOro KOCMJll'lleCKOrO B3JIY'tleHB.R B 06-

.na~ra aHeprml ro3 + ro4 rsB/HJ'KJIOH P!Il'I-.zteTewropou. 

lloJJ:Y"ieH!IHe aar.&ll pesyJII>'l'aTl:l, DO,lt'?Bep.E.zteHHHe B ,ItaJII>HeilmeM. 

B pa6oTax: ,Itpyrm: aBTOpoB, nosBOJl!DlT aar.& YTBe~TI>, 11'1'0 
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~eTeKTOpH peHTreHOBCKoro nepexo~oro RSJI;yqerum HA OCHOBe MeTo­

~ 3HeprOBlil~eJiellll>l llOB~OMY B HaCTOR!llee BpeMH JUIJllilOTCJ! HaK-

6oJiee nepcneRTHBHHMR ,ItJ1li E,IteH'l'H~RRl!UUlR qacT~ CBepxBl\ICOKHX 

3Hepr:a~ B 3KCnepaMeHTax, npoBO,IU!Ml\IX KaK Ha YCKOPHTeJmX, T!l.R 

:a c KOCMRqecKWA:a JIYqa.MH. 
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