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c ,llHCCepTal.J,l!:e* MOJK.HO O:JHBROMHTbCJl B 0H6Jll:!OT0K0 EpeBaH­

CKoro WH3HtJecKoro HHCTHTyTa . 

ABnpeij)epaT paaocJiaH "Z 4" -tlt'tlW t.L l98Ir. 

YqeHli~ ceKpeTapb cne­
uzaJIHaJJpoBaHHoro CO-
BeTa, KaH,nH.]laT ~H3.-MaT.H0YR 4 ll. A. lll£lx6aaHH 

OBli!AJi XAPAKTEPJ.1CTID<A PAEOTbl 

AKTYanbHOCTb npo6neuu. B ?0-x ro,iwx 6HJio nonoireHo Haqano 

HOBOI o6xacTH n.nepnol WH3HKH npH BHcOKHX atteprHnx - Hccxe.no­

BaHHHM no KYMYJiflTHBHOMy 5iflcileKTY H fl.ll6PHOMy CK0IJIHHry.SKcnepH­

M0HTaXbHO 6lilJIO llO.llTBepgAeHo, qTo IlPH CTOJIKHOB6HHH peJiflTHJlllCT­

CKHX n.nep c fl.llPaMH (HJilf IlPH B3aHMO,llelcTBHH BliCOK05H6p!'eTHqH!iX 

BAPOHOB c flApaMH) Cll6KTpli BTOpHqHHX qacTH~,o6paaoBaHHWC sa 

npeAeXaMH Kl4HeMaT~1qecKoli o6nacTH NN -CTO.JIKHo:aeHHn,uacua6Ho 

HHBapMB.HTHli. TaKoe CBOICTBO Cll0KTPOB qacTH~,KOTOP!le B )ta.JibHel­

weM CTaJIH Haau:aaTbCfl KYJ4YXHTHBHliWH qacTH~8Ml4,HaxO~TCfl B corna~ 

CHH c BliCK888HHOI pa.Hee rIDIOTeaol Kyi&yJIHTHBHOro aqxpeKTa, B 

qacrHocTH AonycKammel :aoauollCHoctb poJK,neHHH qacTH~ c HWIYnbcou,, 

60JIHllU, qe!A m.myJibC, npHXOAalllHlCH Ha OAMH HyKJIOH CT8.JIKHB8lOmHXi· 

CR RAep. 

Becbua nno~oT:aopaoH npa HayqeHHH IIOA06aoro una npo~eccoB 

HBHJIB.Cb rmioTeaa RAepttoro cKeHJIHara,cwopuyJIHponaHaaa Ha ocHo:aa 

SWIMpHqecKH HSIAeHHliX 3aKOHOM0pHOCTeH o6paao:aaHHff KyuyJlllTHBH!iX 

qactHn.CornacHo HAepHouy cKeHJIHHry cneKrpw xyuynRTHBH!iX qacTHq 

b B HHKJ!D3HBHOH peaKitiJH 

a "A-b + % CI) 

HUemr 3KCUOH6HIU!8JlbHHI BKA 

I= c,·exp(- J.pZ) =C,, ~~A exp(-fi·Pl) (2) 

r;1te I ={EIPZ)d16'/cl.ll.·dP - HHBapHaHHoe ceqeHHe peaKIU!B 

(I), 64~A - DOm108 aeyupyroe ceqeHBe B8aHU0.1telcTBHH qacTHUli 

. a .c fl.ltPOll A t ~.J' e B 8 -KOHC!QH!rlieDwIO Ha14A6HO, 1u•o napa-

118!p HaK~OBa 8 He 38BHCM! Of flUla Hanet9.ll~el qactHUH,Macco-
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BOro 1u1cna al(ep t1.nnea~1 r. acHl4I1:tCTWlecKlll tte 3a"lllfCr.T O'l' aaepnrn 

ttaCTHnN Q . Ilpe;zt9F.i:lllOH6HUMaJll>H~ MH03™T6:?:.b ~ = f,.:t;. aC11!AU'l'O­
'<'l>t 

Tllll!6CltH P.El 3aBll!CHT OT 3He prHM tt&.CTMUhl a • YKa88Hllhle aaKOHO -

Me paocTlll no;nToo pl!C,l(al'.lTCf.I ,11.aHHhl.Mlt! 6on:t.mo1'0 1uic.Jl8. SKcne pvuaeHTO!l 
r 

n 0 a,i..pOB-R,l(e pHbUI CTO.llKHOBeHHfllA. 06paaoiiaallle 1!8CTlllU ,llesJieKO 38 

u pe,l(e Jia.MH Kl1HeMaT1111ecKo~ o<5nacTlll NN -cTOJIKHOEeHHf.I He MOlleT 

6hlTI> o6'bflCHeHO !lJepMH-ABlllreHllleM HYKJ!.,.10B H.zi;pa. IloaTOMY SKcne­

PlllMeHTan:&H~e ,l(aHHhle cTaBHT Bonpoc o MexaHlll3Me KYMYJlflTHBHoro 

o6paaoBaHHH 'i8CTHn. Ilporpecc B 9TOl4 HanpaBJieHlllFI npe;llOCTaBMT 

HOBYID lllH~OphlanH~ 0 CTPYKType H~ep,B38l/IMO;ll6HCTlllilll ttaCTJ/IU BhlCO­

KHX aHeprn~ c HYKJlOHaMH Hmt rpynnaMH HY1'JIOHO:e. B aTO?.l CMblcne 

11ccne;110BaHHR no KYMYJiflT~rnHoi.ty ar.[xPeKTY lll a,11epH0My cKe*JIHHry 

O?UIHCJ<OBO Bfl.lKHbl KaK ;nJlf.I paaBlllTlllH !1,l(epHO:i tlJlll8lllK'1, TaK lll l{JlH qllll-

3HKlll SJieMeHTapHblX ttaCTH~. 

B aacTOH~ee Epeua aueeTcH ne11hltt pa;11 MO,l(e11e~ KyuynHTlllBHoro 

aqxpeKTa: MO,l(eJil> KB83lll,l(llyxttaCTlllttHOrO CKeithlllHra,M0,1{6JI:& ~JJYKTOHOB, 

MO;nen» MaJIOHYKJIOHHblX KOppenRUHll, KJiaCTepHaH MO.zteJil>, 140.zteJll> ne­

pepacceHHHl lll T.l(.,HeKOTOpble ~3 KCTOphllC,H8IlplllMep,uo;neJil> Mano­

HYKJIOHHblX KOppenHJ.UIU, B OT.zte.lll>HhlX cny11aliX fl03BOJI.fl6T ;neJiaTI> H 

KQJ1HqecTB6HHhl6 oneHKH. 0;nH8.KO ,l(aHHHe KaK TeopeTlllqeCKin::,TB.K H 

3KCnepHMeHT8Jll>HhlX pa60T noKa He.ztOCTaTOl{Hbl He TOJil>KO ;nJlf.I Bblf.IC­

HBHilf.I MH8W'!KH npouecca, HO H He ;itax>T B03MOXHOCTH OT,l(aTl> npe,l(­

noqTeHHe K8.KOit-mt60 O.JiHOit HS MO.ztene~,XOTH H~eH,IlOJIOllteHHHe B 

OCHOBY paaJIHqffux IlO,ltXO,l(OB CHJll>HO OTJIHtt8.IDTCR.Il03TOMY ,l(aJil>HelmHE 

HCCJie;no:eaHHH no ,l(aHHOi npo6neue Kpa~He He06XOMMb!.B qacTHOCTH, 

~KTYBJI:&Hol sll,1Uiqel HBJIHeTCH npoBepRa I'HllOTe3 KYMYJIRTHBHoro a@­

~eKTa H H~epaoro cKelJIJr1ra B npoueccax,BHSBaHHHX paaJIBqHwm 

1e pBHqHwm ttaCTHllaMli!: tf>oTOHaMH . SJtP.""' ooaalUS , HeitT pHHO. TRwlAA aKc-
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nepHM6HTH B8lKHbl npelK,lte Bcero ;nJIH npoBepKi! cy1~6CTDOB8Hl1f.1 e;zm­

HOro MOXaHH3Ma o6paaoBaHHfl KYMy'nRTHBHblX 1{8CT!Ht pa311HttHbl!AH nep-. 

BHqHblMVI %CTlllU8Ml1,a T8Kllt6 ,l(JIH C03,l(8HHR Teopm1. Onpe.zteJieHHOe 

npem.1ymecTBO llplll 3TOM .ztaeT UC110Jl:&30BaH11e IIY'lltOB BblCOI<08Hepra11-

HblX WOTOHOB. 

J!amrue'. COCT8BJillIDllllll6 OCHOBy l(lllCcepTarurn, no11yqeJUit .ztO I9?7 ro­

.zta H llBJl!UOTCR Ha11aJIOM ClllCTe1.1aTHllec1<oro lllCCJie;noBan1rn KYMYJIRTM:e-. 

Horo cpoT00<5pa3o:aaHlllR 11acT~1u. 

UenH lll aaia11a accne80BaHHf.l.OcnoBHaR uen:& .zmccepTaUHOHnon pa60Thl 

38..KJiroqaeTcH B nponepKo rttnoTea KYMYJIRTHBHoro srt¢eKTa VI R~ep­

Ho~o CKe~JIHHra :e npouecce rl>OT00<5paaoBaHlllR KyMYJIRTlllBHblX npOTOHO~ 

npH BblCOKHX anepn rnx, lll Bb!RCH6HHe pa3Jllll{HU no OTHOIU6HHll K aHaJIO· 

rHIIHhlM .ztaHHlill H3 peaJCn11U, npOTBKaIDIJIIDC llO,II ,ll6HCTBl16M a.ztpOHOB. 

Sa.14attH,KO'.rOphle npe.ztcTORJio peurnT:&, BhlTeKaJOT H3 nocTa:ane1rnoU ue­

JIH,a HM6HHO 3TO H3uepem1e ce11eHHtl rl>OT006paaoBaHHH npOTOHOB Ha 

P88Jllll1IHhlX H,Ilpax K8.K B KYi.IYJIRTHBHOia, TaK H B HexyuyJIHTHBHOil 06-

JiaCTRX, rro11yqeH11e yrJIOBhlX 38BHCHMOCTeM C61l6fmR,a TaHlKe HCCJI6,IIOr 

B8HHe 38BlllCJ/l/AOCTeU napaMeTpOB npe,IICT8BJI6HlllR (2) OT MaCCOBoro 

IUICJia H,l(e p,yrna BWieTa llpOTOHOB VI 118.RCHMaJil>liOR 3He PI'llllll TOpM03HhlX 
cmax 

~OTOHOB • CJ' • 

HayqHaR HOBH3Ha H 3HatteHHe paOOThl. ]!aHHt.:e,BOllle~e B l(lllccepTa":'· 

E l1Jlllf 
Ulllll,IlOJiylleHhl npH 3HeprHHX 'I ? 2 I'SB H RBJIRllTCR nepBblM 

aKcne pmo1eHTaJI:&Hhl1c nccJie,IIOBalilieM <1JoT006pa3o:aaaHR KY.iiiYJif.ITHBHhlX \ 

118CTHU B 3TOM 06JI8CTH. 

Bn;:1pBhle ll0K838HO, qTo HHB8plll8HTHOe ceqeHHe HMeeT Blll.zt (2), 

np11qeM napaMeTp ll He aa:SHCHT OT M8CCOBoro qac.na R,Ilep MHlll6HH, 

E. max 
He aaBHCHT OT ::me prHlf 'I' H no BeJIHqHHe XO]JOlllO cor.nacy-

6TCf.I c .ztaHHW!H Ha a;npoH-RJtepHblX CTOJJKHOBeHHM. Bnep11ble lllccne.I10-. 
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"l'aHa Sal!HCHllOCil> napalo!eTpa C./;/J OT !.iaCCOBOrO tU1CJia .fl,l\ep, 

E max 
sueonrn r . TaKllCe BnepB1>1e ncJiytreHi.1 .l{anHi.:e no yrJioBot1 

aam1c1mocTH ceqenlll~ (2) lll napaMeTpo:a B , C,o :s 1Dlllpv1to1-1 Mana· 

aoae yr JI OB llh!JleTa .lVl.fl paa;mirnwc a,11;e p. Hoi<a38HO, tlTO HAS pamt 

c.te~urnttr lllMeeT MBCTO B npoueccax (f>oToo6paao:aamrn Ha ?.,l\pax. 

!J.P.aKTlilWCK'.lfi USHHOCTI> pa60Tbl. OCHOBHafl npaI<TJ/lt{6CltaR geH!iOOTl> 

;Iia!!HblX, npv.:ae,!48HHblX B ,l\lllCCSpTat\~llll, B .ll;OKa3aT6Jl:&CTBG B03MOll -

HOCTl1 l1CI10Jlll3CB8IDIH flY'IKOB B':ilCOR03H8pl'YitlHlili: qJOTOHOll B l1CCJ18,l\O· 

BaHl1HX no oopaao:Bamm KYMYJiflTlllBHh!X 1J.aCTl'lU. l~sMepeHHble i.imooo - . 

31!1BHb18 0et1eHl1fl MOryT 6h!T:& lUUpOKO .11CflOJI:&30BaHl{ npH UJiaHl'POBaHlrn 

A8JIJ>Heiillll1X 3KCrie pl1M8HTOB t II03B0Jlf!IOT HaMe Tl1 Tl> nyTl1 paamtT~fl JllC­

C313.l\OB8!UlH no ;l{aHHOi1 TettaTl11\C. PeayJl:&T8Th! pa60Tbl HCilJJJ.1;30Ba­

J!1'lC:& paaJil1tIHl:lMH anopaMu npl'l rrpoBepKe TeopeTJ/ltlGCKl1X MOASJJl'I~. 

Anpo6aµ11a: pa60l'bl lll rry6mrnamrn. IioJ1y~eHHble B ,l\lllcce pTaUhV. .v;aHnble 

6wm rrpe]J.CTaB:neirhl ha XYill Mellt;llYHapo.l\HO~ 1tosq_Jepemim1 no !fv.3HKe 

BlilCOKl1X 3ttepril!i! (T6l1JrnCl1,I976),YII !lClX;llYHapo,v;uo~ KOH(j)epeHgl1l1 no 

\J.l113HKe BUC0Kl1X aHepN~ Ill CTPy!\Type H,l\ep (Ui0pl1X1I9?7) [s] • 
},!ellt.ztYUapO;l{HOi-; KOH(f>epeHl.\HH no f!]:i,epHOH <l>l13HK6 l1 aJieKTpO!.!al'HHT!:!blM 

B3aYiMO,l\eMCTBJ/lflM (Ua~Hu,!979),BOIDJU'l B penopT6pCKl1~ ,l\OKha,l\ Ha 

XIX !.le11t,icraapo,v;ttot1 KOH(f>epem~rn no '1;11sHKe .a1i1co1tI1Jx ::>iiepr11n (To­

K110,1978) H onyOJil1KOB8Hhl B liiypHaJie 11 H'Au pttafl <j;l.113!1Ka11 ,nperrpl1HTax 

Epe:aattc1toro (f>lllanqecKoro lllHCTlllTyTa. 

CTpyKTypa y10cepTaIU!Illo J(l1ccepTagl/lR COCTOY.T l13 BB6;1{0Hl1fl, Tpex 

rna:n 11 sa1tJI10t1eH11a:: 148 cTpalll1U,B TOM tllllCJie 32 pr.cyaKa, IO Ta6~ 

JilllU. CnHCOK JI11TepaTypbl CO.l\OpliiMT IIB nosHUHil. 

C01IEPlKAIWIE ZfiiICCEPTA!,l,k1~ 

BneACHHe HBJIHeTcfl atttt0Ta411e~ ,11;11ccepTaUl10HHO~ pa6oT~. 3.l\OC:& 

KpaT_KO _113~a_!'~CTCH aJC'l'JaJl:&HOCTl> noo6JJeli~,.YKa3IilllaeTCfl UOJI:& ~_":"'. 
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:50Tbl,a TaKi«e rtpl~BO.l\ilTCR OCHOBHble pesyJr.bTaTbl,::r;,.~·qe HHblC ao:ropo\!. 

rnana I co;neplitWT B ce6e o6aop ::mcrr(jp.1MettTa.'1:&Hh!X N:J.HHUX no oopa­

so:nam110 1cy1,;y3ll1Tl1BliblX 6apl/lOHOB B a,l\pOH-fI;!l.llpHblX CTOJ!KHOBeHJ/lflX Y! 

B :10TCfl.U.O pl:b!X peam.urnx. !IpHBO,ll;il'l'CR KpaTKIHl 062op Hel<OTOPHX 1113 

1ar-.60Jice paspa6oTaHHHX TeOpeTl1t!CCKlllX uoAe.neli ItyuyJJ:'lTZBllOro ~­

fC'.(~d.TIPlll 8H8Jl.ll3e ,1.1aJ 1'blX OCHODHOe BfUilltaH11e Y.1.\8Jll18TCfi aKcnep¥i­

!.lCHTallLHOli npo:nepKe r1m0Tes Ry1.1ynttT11nttoro s<I;weuTa 11 H,v;epuoro 

cKe~mrnra, a HMeHHO paceMaTpHBaIOTCH ,D.amme no mmyn:r:.ctt!lM,yrno­

BllM aaBHCJ/l!JOCTHM cel!eHJMi (2) peaKJ:_\l'lH (I),saBJ.tc11!1.IOCT:& napaMeT­

pOB B ' c.f,f' OT Macconoro ';{JllCJia H;l{ep, ¥1 /.\aHHble no 3lleprCTl1-

'leCK0~1 aa:J.fCHM.0C'rH.ITOI\838HO, llTO 3Kcnepm.1eHTaJILl!ble pesyll:&TaTbl 

Il0].\TB6P~A8~T r~rroTaay r.yuy3lflTlllBHOrO a([:¢e1tTa Ill 3aKOHO~epHOCTl1 

H)J.f:.,i)HOro CKCHJlilH~a D I1POl.\8(}Cax,npoTeKaIOl!ll1X !IO].\ )J.8~C'l'BH6M a,l\pO­

liOB. 

G 3TO~ iw TO'utH spemrn pacc1i10Tpea1:. 111 ;l{aHHble no ¢oxof!.n;epttb!M 

peaKUl1!1M. l10I\83aHo, l!TO npo:aepKa BblllleyKasaHHUY I'lllrIOTe3 flBJlf!eT 

Cfi aKTyan:&HOH aa,v;aqei-\,T.K. K 11aqaJiy HCCJIC].\OB8Hl1fl B Jll!TepaType 

0TcyTCTBOna.n:11 ;z1aHHhle no Ky11.yJIRTlllBHOMY \llOToo6paaonaHHRJ qacTlllU 

.£.''''"' . np11 ua1tc.11MaJ::I>HOii aHepr~rn Topuostth!X <J/OTOHOB '/' > I ,5 ran. 

ITpm;o,m.iTcH o6aop ;l{aHH!ilX no KYMYJ:HTll!Bifhl.M rrpoTOHaM np11 HH3I<HX 

3HC~Vill1X (AO £/,.'"' = 1,5 rs:a'.O'I'.l.iCJqaeTCfl 06.Hapy~~CHHafi Ha onbl'f{ 

attanoI" .. rn B ~neKTpax upo:cno:a via pea.KUl1l1 (1) :n cnyqaruc,Kor;l{a 

qacTm~a a a,7.\pOH HIDl \l)OTOH ( t,,. .... " < I,5 rsB). KpaTKO 143Jiara10T­

CH peayn:&TaT~~ noJJyqeHH~e 8BTOPOM ,v;o 1977 ro,l\a, H ,l\eJiaeTCfl KpaT­

KJAH o6aop HCKOTOpliX ;t.\aHHblX.,nony"!eHHblX IIOCJIO ony6JIHKOBaHl1fl oc­

HOhHblX pe3yJlbTaTOB, BOllle;l{mHx B ,v;;iccepTau111ro. PaccuaTpHBaRJTCH 

TaKJKe nepBble peaynne.Tbl no KYMYJiflTHBHblM npo:roaaw, ~ocT11rHyT!i1 
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c HCUOJIJ>30BaHllC!.1 Het1TpMHH~ nylJ:I<O:B, H3 KOTOPblX CJie]J,yeT, l!TO 

runoTeaa H,ll.epHoro citeiimrnra He npoTH:Bope•rnT 3TMM ,l(al!HhlM. 

B TeopeTvitiec1rn11 oe5aopc Kpa'.i'KO pacc1.10TpeHLI Mo.n.em> 1rnaal'!,l\Byx­

qacTwrn oro CR e i1JJl'lHra, MO,!i6JIJ, i.l aJIOHYKJIOHHW:: KO ppeJJHl.Uitl' (j;JiyKTOH­

HaH M KJiacTepJiafl M0,14eJill. l!aJiaraJOTCfl l'l,ll.6l'I, IlOJIOlKeHHble B OCHOBY 

3Tlllx M0,14eJieli,paccM0TpeHL1 H HeKOTOphle ;zipyn1e no;zixo.zu,i, OC5cylK;zta­

IOTCH EhlllO,l4hl, CJie]J,yJO!lU1e l'!3 cpa:irneHl'!ll l1X c 3KCl18 Pl1ld8HTOll. YKa31>1-

BaeTCfl Hti i160vXO;ll;IMOCT1' ,1laJII>Hetllll.11x Ka.K TeopeTHl!6CKVIX, TB.K VI 

3HCITepm.1e1ITaJ11'HblX l/ICC.W,!IOEalm.ll c UCJ!l>IO BhlflCHemrn \IJH3Vll!eCKO.ll 

CY!l!HOCT11 KYMYJIHTttBHoro a~eKTa. 

r.naBa II llOCBHmcHa oe51~e1.1y OllHCUHHIO MeTO)lHHH 1'1 HCllOJI1'3Y6!AO}i 3KCne­

pm&eHTaJ!l>HOil ycTattonm1. MauepeHHfl c5bl.7IM npone]{eHhl Ha nytIKe Top­

!A03Hb1X ilJOTOHOll TpBKTa I'-3 EpeBaHCKOI'O CHHXpOTpOHa. i1IOHHTOpHpo­

llaHHe nyl!Ka ocyll(eCTBJif!JIOCJ> KBaHTOMe TpO!.! raycCOllCKoro Tima nyT6),! 

ua1.1epeHHH noJIHoro 3apHAa, BhlAeneHttoro ll KBaHTOMeTpe,npo11opuHo-

11a11I>aoro nonttotl 3Heprm~ nyq.Ka. Bee AaHmi1e 1rnpiunpollaJIHcI> Ha 

l!HCJIO 3KBHBaJICHTllhlX (f-K!lallTOE 

Q = C j,,,o~ 
. "I 

(3) 

E. MO.k 
r'/1,fJ ~ - aapa,ll, Bhl,1J.6JieHHbl.ll :a KBaHTOJ.leTpe, 'J" - UaKCHMaJIJ>-

HaH 3Hepr11111 TOp!.!03HblX ;(-KBaHTOD, C -KOHCT8HTa npHC50pa, onpe-

,ll0JIReMaf! npu ero KaJUteipo:BKe . OTHoc111TtJJIJ>Hhle olll.116KH A t.<>/a He 

npe:BhlwanH .± 2%. 

1'1.ll6HTH<}.11'IKaUl1H npOTOHOB B l'!HKJI!03HBHO~ peaKUHH (I) OCHOBhlDa­

JiaCI> Ha ld6TO.ll6 H3l.m peHHH l10HH38UHOHHhlX no:rep:r, npH !fHKCHpOBaH!iOl! 

OCTaTOl!HOM npoeiere. 

1!cnom,30BaJICH CUHHTHJIJIRitHOH!IhlH npoC5eli£Hbli1 TBJI6CK0Il H3 llf!TH 

7 

<''16'.l.'q~KOB <: 1.1a).(HUM aa;10;z:vmreJteM nopei:c1rnol1 TOJ!,~w:i,; [I] • ].!Jra 

yqeTa lll<JI8,i.\8 JIOl!:HllJ( OCTal!ODOK HCUOJIJ>30B8JlCfl qe tieHKOBCKY.rt cqeT­

qm< HB oprcTeK:na, p8Cl1QJiOlf'.8HHID1 Mellt]{y ne pBbW C"t!6TllllKC!.I H 38M6A­

JI.d ;'6JIO!.l.Papy.oTexi-mqecKaa peI"ACTp111py10ma9 CHCTeMa C5WI'i coC5paHa 

aa o.:HoBe cTam~apTttbOC onoKOB EC.G • ITpo<Sel.'IHbU\ 'l'eJ1ec1<on 6hUI 

KaJ11116ponaH Ha pyrme 31!6KTPOHOB c lWill'Jll>COM C5on:r.we I rsn/c 

H ,,<:JlflTHB.~CTCr.)i!AH qaoum.aMMZ, oC5paaoBaHHil!AH l:l Ml.ill6Hli,CKOpOC':.::b 

J:tOTOpUX ~ 0 ,65. Peayll:&TaTiil Ita.P.i16ponKH y1<aaa1:-1Hu1m ABYMfI 

c n ocoe5aMH c0Bna,1J,a1111. t(JIH ncex ~tteTl!MRO:a TenecKOlta 6wm no11;y-<m­

H.l u~ei•TlifBHOCTH perll!CTpaUHH j,JeJ!flTUBl1CTCKHX 'laCTl'!U 111 3'1BHC•l -

l.IOCTH aMIImtTY.llli •• WlyJII>COli OT MOCTa npoxo&]{tiH!-'lfl l!8CTll1!.\ qepea 

cqe_~t{HK. ilOJll-!afl 3qxjleK~)l!'BHOCTD npoe5e lK!'oro TC JI61JKOna COC'l'8BJIHJia 

87%. Ilpo6e~Hh1Yl TeJieCKOil Il03BCJIHJI HaAe~HO MA~HTll1/1>l1~HpOBaT1' npo-

* TOHbl Ha <j}OHe peJJffTHBHCTCK.11X qacTHU H .1--Me30HOB B HHTepBa1Je 

Kl1H6THll6CKHX 3HeprHV, rt_[;OTOHOB OT 64 iA<J1l AO 290 I.tall. IJJI1p~ma 

aHepre:m;:ecKoro aax:aaTa perHcTp&111m npoTOHOlJ cocTannmia coor­

lldTCTBeHHO oT = I8 Mall H oT = 6,3 i}Sll. Ilorpeu!HOCTD ID( 

onpeAe11ermH, o6ycJio:BneHHaR HaJll'lqHeM i~one'lllhlX noporoB peri-tcTp!-1-

py10uu1x CRCTOM, BO ncex CJljqaax He 11paBW.'! aJiJ. O,i6% OT :aem11U'IHI>i 

fiT H UOT0UY He ytUiThlBaJlaCJ>. Ha pHc.J nr:JBG,ll6H~ cr1eK·.rpll V.:OHH· 
#" 

3aUHOhShlX noTepl> llfiOT(IHOB M :;r- -1.1eaOliCB,llOJiyqeHHJ,16 npH IlOMO!JlH 

npoe5ei'IHO!'O TeJieCKO'Ta. Y!s p;w.I BH;z\HO, l!TO Bbl]40J!eJU16 npOTOP.OB 

Ha cpoae APYriiX qac!l:11u xopowee. TeJiecKon no3BOJIRJI npo:ae;llem1e 

~lJMepeHM~ Oea 11cnom.30BaHHfl aHaJll'l3aTopa H1mynJJC-OB . OAl!aRO AJIH 

Ha~e~HOCTH llC6 3KCnepHueHTaJ!l>Hhl~ ,l(al!Hble H3BJ16K8Jll'IC1' H3 noKaaa­

HH~ aHaJIH3aTopa. Vlauepemrn rrpo:so.zurnHCl> npH IlOCTOHHHOM KOHTpo11e 

(f'JJia CJiyl!awHblX COBila.ll,cHHkl, KOTOpW! BO :scalt cepHH 1131.46pelil1M He 

npOBWll8Jl 3%. 

8 
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.oneK!pH HOHH8a1UfOHHHX no!ep!i !'i~-M680HOB H npOTOHOB 

B oqeTqHKe npo6eEHoro Tenecxona 

rnaBa m llOCBftlll6Ha HCcne~OB8HBD WOT006paaOBaHHH HHKJIIOSHBHloiX 

l npO!OHOB Ha pa3Jlll'UllilX ~pax npH M8KCHM8Jll>HHX aueprHmc fOPMOS~ 

E~x ' 1 -KBaHf0l3 r = 2 rs:a,3 l'aB H 4,5 l'aB KaK B K.YUY1JHTHBHO~ 

o6nacTH,!aK H BHe STOi 06.naC!lr'J [2~] . B M,HJlli8 DHOCKJIHC!i 

nonpalll<JI, CBHS&HHHe c H~8PHHM norno~eJWeM , MHOrOKpaTlUAI pa~ce-
1 

HHB6M npOTOHOB B Be~ecTBe !enecKona H MllW8HH, a nonpaBlCH, CBH· 

88HBHe c YM8Hlim6HJI614 HHTeHCHBHOCTH llY'IKa 1-K:BaHTOB Hs-aa 06-
+ . 

paaO:B8HllH ee--nap J MHW6Hlo B pa6o!e uonyqeHH: 

9 

- aaBHCHMOCTH MHB8pHaHTHOro ceqeHHn (2) peaKIUfH (I) OT KBa~­

paTa mmym;ca murn10a1urnl:iX npoTOHOB, l<HHeTHqecKaa aHeprHH KOTO­

pwc COCTaBmrna T = 64 r.! aB , 80 MaB, IOI MaB, 137 MaB,209 MaB, 

279 Ma», ~na yrnoB Dl:Ul.eTa .J. = 60° , 90° H 150° npH aae prHHX 

E "''"' 12c .!!T /Jo 11r ,,, er d' = 2 ra:s H 3 raB Ha Ii~ , JIC. , vU 1 V n , 
f!OIPb ' a Uph atteprnM E,.m•x = 4,5 raB WIR yrnoB 46°' 86° Pl 

136° aa H~pa 12 C ; 
8 C r C:r r A 

- saBHCHMOCTl> napatteTpOB ' '.I- H ~ = ~ ' ~.t 
to~ 

noJIHoe a,ll,poaaoe ceqemrn 11aa1u.1o)iei1cTBHff !J!oToao:s c H,!J,pou A ) OT 
c mqx 

. MaCCOBOrO trncna fi;®p npH t::;- = 2 raB H 3 !'311 , a TaKlKe 

8 C E "' (/iX 12C 3aBJllC!dMOC T:b H ':/' OT J' ;lt.lUI H;nep t 
cm•x 

- ~r~OB~e 38 BHCHMOCTH HHBSpHa.HTHOrO ceqea:ea (2) npH ~J' = 
12c ''r 201 ni = 4,5 ra11 )ilt.<l Tpex R~ep t &U H ru E m;tpOKOM HH-

Tep11a11e yrJIOB Bl>IJleTa {20° .:;; .(:} £: 160° c maro~ ro0
) H KHHe THt­

qecKITTC aaeprH~ npoTOHOB T: BO l.laB, IOO l~aB , 136 ldaB, IBO Ma:a,I 

208 IJ3B H 290 MaB; 

- yrxo»aR 3BBHCHMOC TI> napaueTpOB B H Cp ~ yKa3aHHOM BbUlle 

12c ' sr .ao6 n1 
HHTe pBaJle yrJ!Oll 'AJ!Ji BCCX H)).ep ' t vU ' r o ) • 

Ha pHc.2 np1111e.u.e HH saBHCHMOCTH ce'!l'JHHH f OT P2 ~nff 
12c 'J/' .:JDI D J. rlflllK . 

ll,ll,ep . , r.AJ H rlJ llpH CJ :: 3 I'3B ~JHI Tpe:X. yr-

ltOB 3- = o0°,9o0 H 150°. Aaanorv.qaye ,ll8HHY6 ITOJiyqeHH npH 

2 raB H 4,5 ra:n. Bee Cil6K'lpli m.1em 3KCllC' il8Hl'.J;HaJILliIDi :rm;;, (2) H 

xapaKTe pH3YDTCH napaMeTpaMH tt8.1(1JOHa El ' cna6o 3aBHC?.!JUUl Of 

1 
A (npv. ;AaHHOM yrne) R y11BJIHllHBali!llliMCR c pocTOM yrJJ.8. BbL1l~Ta. 

I rrony11eHHoe aE1atiee1t1e B = (II , 26 .± 0,48I)(raB/cr2 npH 

£,,"""'::. '+ 15 I'SB H yrne J :: I360 XOpOlllO COI'JJ.8.CyeTCH C AaHHbWH, 

Koraa nepn~qeaa qacTH~a SAPOM. 

Ha ocHoBe no11yqeaH1i1X ;itaaawc: B pa6oTe noKaaa.Ro, qTo napaMeTJ 

. IO. 
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3aBJ.1CHMOCTI:. J.1HBap11aHTHOro Cel!emrn .f OT KBa,n;paTa 

P2 EMllX HMlIYJl:OCa npoTOHa npH d' = 3 ra:s. SKcrre pm.1eH-

TaJI:OHble TOllK.11: + , i J.1 I npi1 yrne J = 60° ;zvIB H,n;ep 

iac , ~Jcu i1 ao8f'f> COOTBeTCTBeHH09 9 , ~ H 2 - TO 

Me lIP!1 yr11e J. = 90°; i ' i H ~ - TO lie lIPH yrne 

.J. = IS0°. CnllOlliHble Jll!HHH npone.n;eHbl ueTo,n;oM HaJIJMeHhlliHX 

KBa.n;paTOB 

B He aanHCHT OT Macconoro 

npe.n;e11ax 15% He saBHCHT OT 

BHCHMOCTH rrapaMeTpon C.;. 

1rncna H,n;ep A c TOllHOCTDIO IO% H B 
C 1110X 

aHeprn.11 c:;- • llTo KacaeTcff sa-

H cl' OT A ' TO lIPH ncex yr:nax Bbl-

II 

lie Ta OHa HMee'l' BH;I\ Si -A fl:1- H cl' ,.., A 12
1' ( ~"""• = 2 l'a:a. 

3 ran). flpH aTOM lIOKa3aTeJl!, n.;1-:::: l lIPH ,'} = 60° B HCKyMy-

JlffTHDHOH 06JiaCTH, 11 n:I- ~ l,3 np11 ..:; = 150° (KYMYJiflTl'1nHafl 

0611acT:o). CooTBeTcTnCHHo, rroKasaTeJI:o llp pacTeT c pocTou yr11a 

» ll KYMYJIHTHBHci1 0611acTH ;I\OCTHro.eT sHalleHHfl 0> ~ 0.3 rrp11 

..s. :: l500 • 3Hatt6HH!i IlOKa3aTe1le.l'i n,;. H 1' ;I\llR TpCX yrllOn BbiJlet-

E max 
Ta H aHeprH~ J' = 2 ran H 3 ran npHne;zi;eHu B Taol!Hne I. 

Tae5i1m.ia I 
3HalleHHR noi<asaTeJiell CTeneHH fl~ H fl,P 3aBHCH!JOC-

n II. 
Tei1 napa1.1eTpOB C;; - A :I H c.P "'A 11

1' OT 

Macconoro llHCna H;I\ep 
, ______________ j _________ _ 

I 

~~ _ - - - _ _ fl!_ T _ - - - - -:- - __ _ 17: - _ -- -
I I 

- - - = ~3~ - ~ - = ~3~ - -:- = ~3~ - - :_ ~ ~3~ -
60° : 1,02±0,078 1 I,lCJ±0,036 1 0,07±0,081 :0,10.±0,020 

-----~-------!------~-----~----
' I 90° : l,I6.t0,038 1 l,12.±0,024 1 0,I6.±0,055~0,II.±0,0I8 

-----4-------l------L-----~----o I I 
ISO I l,34.±0,061 1 I,27f0,088 1 0,30.±0,08II0,2Iz0,I2C 

- - - - - -' - - - - - - - .L -· - - - - - '- - - - - - '- - - - -

C paBHemie c aHanorl1llHbWH .v.aHHblM», I<Or;I\a litJ pDl1l!Haa llaCTHIJ.a 

a;zi;poH,,1.lJIR I<OTOpmc n_, ~ 4/3 11 17n = 2/3 B KYIAY-
.TJ,A•pX rJ,A-.pJ( 

JlfITl1DHOH 0611acT11, y1<aa1rnaeT Ha Gm130CT:b 3HalleHl'1i1 n.f B 060J.1X 

CJiyllafIX. J1oKa3aTeID'.I n, llpH 3TOM pU3]l'1l!ll!:J. B va60Te )J;CJiaeTCH 

C £ "'"" 12c 3aKJIJOlleHl1e no aan11cHMOCTl'1 .f OT it (R;zi;pa ) • l-(nn ncex 

C £ 
,,.,.., 

yr11on .f paCTeT C pOCTOM J- OT 2 ran )J;O 4,~ f3B,C yne-

Jll1ll8HHeM yrJia BblJleTa npOTOHOn SaBHCHMOCT:O OT a11e pr!1l1 0Clla6Jlfl-

12 



I eTCR' .nanHbl6 II03llOJIHY.lT Ta.KlitC cy].U!Tl> 0 3aDHCl1MOCTH napaJiCTpa 

1 cp = c..P (E.11" "1""'J. 
Ila peay:nM'aTo:e no KYMYJIRTHDHLW npoToHaM ( .J- ~ 90°), 

KOTOpble HBJIHlOTCH ne pnw.rn B <l!OTOH]{epHblX peal:tl.~11HX npH aaeprHlf 

E"'"" ~ ~ 2 I'an, ;zi;eJiaJ!lTCH. CXC]{y1Jllllie OCHOBHble BblBOll,bl: 
..t E de6" 

a) HH.BapHaHTHOe ce11emrn ~ = ji2. d.ll 'C/P 111.1eeT SKCilOHeHitn-

aJ1l>Hbl~ llH;ll; (2) j 

6) napaueTp B He aaB~CHT (c TOllhOCTl>~ IO%) OT MaccoBoro 

1111cxa tt;zi;ep ;1 , He aaBHCHT (B npe;zi;e;nax IS%) OT aneprHH ~,..ax 
;1 no neJli111.11tte xopowo corJiacyeTCH c aaaJiorir'!HblMH ;zi;aaaw.m na 

a;zi;poH-P.~epHblX CTOJUCHOlleHH~; 

11) c_; ""A 11.,; I r;zi;e fl; > 1 MH Bcex yrJIOB B HHTep:aa-

Jie 60° ~ ,'} ~ rso0
, a c..P ""A fl;> H npH J = rso0 1-~0 .3~ 

r) aHa'ie mie IZ.1- ::::::: I, 3 corxacyoTcH c aHaxornttHWH ;zi;aaHW!H I 
Kor~ nep1mtrna.<1 traCTHUa o.,llp~m , HO aHattemrn llp paam1traioTca; 

£ "'""' ;zi;) napaweTp C,; aaBHCHT OT d" : C;;. pac~ei c pocTO!.I 
;:: l'l'J().JI' 

'-rt 
B pae5oTe npuBo,zviTCfl n0Apo6a1i1e yrr.c:eue aaBHCHuoc:rn cottem'.lit 

:I ~~c • H"I pHc.3 np1rne.11eHD1 aTH aaBHlKMOCTU :zma 111~ep U • 

AHaJIOrHttHHe ~eH~ble ITO~tl8Hbl lia 12r: H tOIJJJ;, • lmr FCBX 

fi.Ilep yrnoB1i1e aa;iHc~ •• 1oc'l::1 ce11e:U1>1 HMtrn~ OJ\l'!HaKOllltlt xapa.nep~ 

cet1" Hlie peairn na;zi;aPT c pocTOM yrJJa; c yBe11v.-qe1:11rn14 am~prmt npo-, 

'!'OHOB cetJeH~ie na.n.aeT 6l:lCTpee; npH yrnav.. J. > 140° ilPOflBJifiOT­

Cfi TeH;zi;eHUH.R K BWIOJ1ai1tua1u110 cettemm; npu nepexo,ite tiepes rpalll1-

uy liYMYXilTHBHOil 0611aCTll (Ha pHc.3 OTIJ8116lilil CTpeJ'JtaMH) ocoCSeH­

HOCTe~ B ITOB6A8HMM cetteHH« tte'!'. flonyqeHH!il6 B pa6oTe yrJIOB!il8 

33.!JHCHMClCTH cetJCID!H Jll"'IIOJll>30BaJIHC:& a.l!TOpaam MaJIOHYKJIOHHIDC ttop­

peJJHl.U1ll u aBTopa)UI imacTepaott MOl:\eJll'l ;zmn cpa11aemrn c pactteTaMlti 

I3. 
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PHc.3 

YrxoBH& aaBHCHNOCTH HHBapnaHTBLIX ceqeHHi :f npu 

E. lllCJIC 6~ /' • , = 4,5 l'3B AJifi n;zi;ep (J(/ • 9KcnepHMeHTaJl»HYe TOttKH: 

! - 1meeTHttecKan aaepran npOTOHOll T = 80 Mall, f- T = 
=IOO Mall,j- T = I36 Ma:e, 9- T =IBO Mall, f- T = 

= 208 Mall, Q - T = 290 Ma:a 

no S~HN NO~enm1 : pactteTbl y;zi;OBJI6TBOpHT6H»HO cor .naoyioTCB c 3Kcne~ 

puueaTaJll>HYMH .llBHHYYJS. 

-· ~ paCSOT8.....!!PU!tM.~JI011pOCSHY8 yrn.Q.~!!!Lfil!~!-fj)_C~H .. naP.aA1ei".PCU' 

I4. 



B 11 C,o ce~o1-mn r2) npH 

CTU.BJiCllbl 38Dl1Cl11.10CTl1 /j 

E rnox 
I' = 4,5 raB. Ha PfiC.4 llfliJ]l.-

''C 113C 21>101.. 
OT yrna ,llJIH H,lle p , u l1 ru • 
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Y1•nonaH aaBHCl'IMuCT.b napaueTpa 11a1rn0Ha B }:HBapv.attTHOL'P 
_,,,ax 

CetreHHR (2) np11 t:tf : '1 1 5 I'3B. 8l\Cl1SplllMCHTaJII,-

J; tile T 4!' ,J; 20SPb 
m~e TOturn. 't - ;n;nH n;'\ep , 6i - lJu, 't - • 

Ma p~iCYHKa CM.eye :r, l!TO ;zim1 :acex H}l.ep &Tl-I :JaBllCh..JOC'.i'H co:srra,1\8.· 

!OT: Hmrnon Cll6I\Tp0Ii l1Jl8BHO pacTeT c pOCTOLI yr•ta a rrpli .;I'Jlax 

~ >-: 140° pocT aaMe.mrneTcr.. B aal31ic111.1ocTa B == 8 (J) HeT 

ocoCeHHOCTeii npH nepeXOAfJ qepes :rpa1uuzy Ky•.1y11f!TI:llHOiA OdJiaCTH. 

Gpa:lHeIDie c AaHHblW-~ APYrI1X 3Kcnepm.iettTOll, B Ko~opb!X ll Kat1.ecTBe 

nepn~l!Hb!X 11acnm; ;·cnonl>sonan11c-,, a,llpOHb! (rtiOTOf!U, X -:.ieaoHli), 

!POTO!l!il, Ha~TPHHO no1tasa1,o, l!TO :BO Bcex C.Y:y'laRX aaBHCHUO.-TH 

B-=B {.J) 6misit» no cpoe11y xaprut~epy • .STo corJiacye •,•cn c r1mo­

T030~ HJJ,eoHor..S. CK~~-.l!H HI'a. 

15, 

;/ 

PaccMaT pJ.rnae TCR Tal(li<e yrJ1onaR aaB11c111AOCT1> npe.zts1<en 011emv1-

a111>Horo MHO~U1TeJIR Cf' B 11llT6pBaJie 20°-160°. HS ]l.CillHUX c;;11e7zy­

eT, lITO ]l.J!H fl,llep 
12C c;, Il87-\aCT c pOCTOl.I yr11a, ]l.Jlfl .S.JCu mic-

e iZ08D • 6TCR 11esalll1CM;JOCTJ> 'f' OT yrJia, a ).(Jin fl.l\Cp ro 3Ha<rn-

Hl'IR ~ CJiaoo pacTyT c pOCTOM Yl'Jia. noi<azauo, ll TO c pOCTOM 

yrna BhmeTa, llpli nepeXO,llC 113 HeKy;.iymn:rnHOA 06JJaCTl1 B I<y1.1yJIH­

TKilHYJO HS6JiiO]\aeTCH ycmieHrle 3Ulll!.Cl1MOCTJ1 napa;140Tpa CJ> OT 1.mc­

COBOI'O tU1cJ1a H,llep A • 
B sa1m10qemrn np11BeAeHL! peaynnaT11,nonytieHH11e D A;1ccepTarum: 

I) co;i,llaHa aKcne p1u•en:.::aJil>Han ycTatto1ma, noanoJif!lOlliSH npone.11e­

H11e l-!3MepeH11~ cneKTpOB l'IHKJl10311BHUX :rpOTOHOil c l\l'liieTwrnchY.MH 

:meprviHMH n 1111TepBaJie 60+300 iASB 11 n w.anasone yrJIOB llhl11CTa 

20°-tI60°; 

2) npoBe,lle!IO l1CCJle,llODaHl1e mmyJlI>CH!iX aamtCl1!.iOCTeri HHBapHaHT­

HOI'O ceqemrn (21) 11HKJll03!1BHOil peaK!.lrU1 (I) D l1HTepBaJ1e ~amyJll>COD 

0,35-0,76 raB/C ,l(JJH yrJIOB Db!JieTa 60°,90°,150° 11 HAep 12 C :1At 
13Cu, 118J17, 20BPIJ np11 M<iliC11MaJI.bHoi1 atteprim ·.ropM03HLIX 

.r-KDaHTOD £/""'= 2 raB H 3 ran, H ,l\11R YI'llOB 4? 0 ,s6°,I36° 
qC Em~ 

Ha R,llpe . ll pl1 SHe pr1111 J" = 4, 5 ran; 

3) HCC116l(ODaHa yrJIOBaR 3aDl1Cll/JOCTb .'1H.Hap11aHTHOI'O C6l!CH;1!1 

E. max 
(2) MHKJI.'03111DHO~i peaK!.ll1H (I) n pv. 3He pri.111 "ti' = 4' 5 r3B D 

oe5JiaCTH yrJion llblJie Ta npoTonoB 20° + I60° i: mrneT11'!ec1mx atte p­

rtii'I 80 MaB, I36 Man, 180 ::. ::in, 208 MaB, £'.90 ~!3B ,llJIH Tpex H,I\e p 

i2c , 6.Jcu l1 20,1pfJ. 

STO Il03BOJrnJIO C,I\eJiaT.b CJJ6,I\yl0~11e Db!llO,lUl: 

j £ d2fj 
I) 11uBap11aHTHOe ce11eHHe = p 2 · d.12. dP xopowo amrpOKCH-

i.rnpyeTcH a1ccno11eH!.ll1UJll>HOi1 3aBXICl1MOCTJ,IO ( 2 ) 

2) napaMeTp Harrnotta B pacnpe,ll.eJJeH111H ( 2 ) He 3a1mcwi' (c 

I6 

..... 



TOlJHOC~bKl IO%) O"' Macco'Boro '!ll!CJia f!.ztep ll>lllleHlll; 

3) B He 3a.s11c11T (.o npep,eJiax I5%) OT iiaKCHi.;aJI:bHOIA SHt:prmi 

ne p:e11tIHblX lPOToHo.a; 

4) napaMeTp B no B01ll1lJJt!He xoporuo cornacyeTCR c attano.rll!'!­

m11n1 .~aHHlllnt, noJiyq0!1Jl!il.W B a;z.;.poH-fl."'\fJPHhlX CTOm<HOBeHi1flX; 

5) napaMeTp c j- oaBHCHT OT Ma.l\Cfri!AaJII>HOid 3He pnnt TOpM03-

E m<U' 
ublX (J -IrnaHTOD! C ;>OC'r0!.4 /' .B HHTepB8Jie 2 + 4,5 I'SB 

saa1J.eHHfl C,1 pacTyT; 

6) napaMeTp C.r pacnpe)J.eJreHHfl ( 2 ) 38BH'-!.iT OT •Aacconoro 

•rnc.na R)J.ep 1\a.H .4 fl; , r;zi;e fl:1 > I BO :eceM ,!U1a11a30HC yrno:e ~nme -

Ta f!POTO!:lOll; 

7) 3Ha•teHW? n1 = I,3, rronytJ".lHHOe 11p1 yrne .eirneTn I50°, 

corJiacycTcH c ;1.1al:lttblMl1 no A-aa:trncH:.tOC;Tl1 0etzemrn oCJpa301laHl1fl 

l<YMYJilITV.JHiblX npoTOHOB B o.;n.poH-H;lle p11b1X BSfill!.!O,l!e~cTBiUIX, ;zvm 

ltoT0'11:.lX .f ;v A ~ . 
.t' hA-pX • 

8) 30.BMCl'.~lOCTl> npe)!.3KCll0Hbt!U118Jll>HOl'O 1.JHOl:tHT6Jlfl C,P .11HBapn-

8HTHOrO ttopM.1tponattHoro ce11emrn p = c,P . exp (- 8 · P2) 

E
max 

OT 3He pr111t1 j" cJia6ee, ·IeM attaJior11trnaH saBi· 1.;m11oc TI> 

napaw:Tpa cl t 
9) npll! yrJie 

Cp -- A flp 

{} = IS0° Lp 
, r,!io 3Haqemrn 

3am1cwr OT A no aa}(rmy 

np -== 0,3 He cornacyeTcH c 

Il0Ita38T6JIBM, no;tytJottmm B a;11puH-fl.I\8PHllX C"'0JlKHOE8.:iURX, ;zvm !<O·· 

ropi:llC c.f' ...... A 21
i 

IO) yrnoDafi .Ja1:11.c1i:1ocTI> 11tt:eap1rnHTHoro coqeHHfi ( 2 ) cona;11a­

eT pe3KOri HanpaBJl8HHOCTblO nnepe;!I, KOTO,tl3f; pacTBT c flOCTOM 3Hep­

r1.rn perl/IC'.l:'Pl1PYtJMOrO npoTOr:u.; 

II) xapaltTep yrno:ewc 3aBaC!llMOCTe~ ceqettH~ ocTaeTcf! HftH3Uett-

HblM ll l!!11po1co:.; uHTeplldJie Maccollwc l!Ucen c'I' A = I2 ;1.10 A= 208; 
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I2; Mil :ecex fl;D;Bp lll IUIH8Tl4li8CKHX SH6pl'l1~ 11Pl1 yrimx ~ >140°' 

Ha6JIJO,J:(a8TCH Ttrn;lleHIUrn BU.X0,11.a ceqe,.ll!fl tla ltoHCTali'ry; 

I3) yrnoBJw 3aBll!Cl1MOCTVI ceqe1-1.,~ imeroT peryirnpHhill xapaKTep 

KaK B KYM;)'JlflTW3HOl.i, Talt II! B H8KYMYJlllTll!BHOH 06.110.c'J:ilX, npl1 nepe­

XOAti qe ves r·pam114y 1tyMyJifl!HDHO~ oc5nac1'¥! ocoClettHOCTei1 :r, rro:ae;11e­

HHll! C8lJBHJ/lf! H8T i 

14) nonylJeHH!:l8 B pa6oTe yrJIOB!ile aaBMCl1iolOCTH y~\OBJ16TllOPV.TCJll>t" 

HOHO o6~HCH6Hbl aBTOpaM» ~0;1.1eJI11 MaJIOHYKJIOHHblX Koppcna;u!ii !II 

KJI8CTe pHOW lili0;!.\6lli'I; 

IS) rrapaMeTp oaKJIOHa 8 n ( 2 ) ammeTcn rrJianuoJ:I tl;yum:~11ett 

yr11e n1i1neTa :e IJlltpJi.Gl •. ,lJ;tanasotte yrJIOB, He 30.B11CHI!(ei-\ OT :Jacco110-

ro ll»cna R.JU3p: auaqem1fl B pacTyT c pocTOM yrJia BllJieTa Mll 

:ecex HJJ.ep 11 nplll yrJiax 3-- ~ I40° pocT 3aMe;11nReTca; 

16) c pOCTOM yrJia np11 nepexo.n.e ~13 I(y:~yJif!THBHO!-t o6naCT/I! B 

HCKYMYJIHTUBHYJO ocinacn B no:ee.n.emrn B = B(J) Hepe.ry;rnpRocTef\ 

HeT; 

I?) yrJIOBaa saB!llCl1"40CTI> B = B (J.} , rroJiytJetttta~ B pa6o-

Te, xopomo cor.nacyeTcH c atta.nor11lJHW.rn ;1.1aHHbl1.m r1s pea.i<u1:1n no.n. 

;1.1ettcTBl16M pa3Jll1'!Hb!X rrepBH<!HHX l!QCTl1U ( p • !Jr t v , ~I ) • !II 

K8lJBCTB6HHO 061>HCHR6TCll MO)!.eJ!l>lO l!QjjOHYKJIOHHl:JX l{OppeJIHLU1~; 

I8) yl'liOB8f! 3aBJ/ICl'll.tOCTb napaMeTpa Cl° OTIDiqaOTCfl )J.J!H Jier~ 

K1'\X H Tnl!teJIWC fl)J.ep: )I.Jiil JlerKl!X f!)lep (A= I2) 3HaqeHUf! . cf' 
YMCHI>DalOTCfl c pOCTOl.4 yrJia, )J,Jlfl cpe,ll.HJ/IX <A= 63) t;c He 38lll1Cl1T 

OT yrJia, AJlfl Tl'!HCem,oc H;liep (A = 20&) 3HalJBHwlfl ¥ cnaoo pacTy~· 

c pOCTOM yr.na; STO yKa3blBaeor Ha ycm10m1e A-3aDl1C!HtOCTl1 cl' c 

pOCTOM yrJia, npY. yrJiax v---: ~0° TaKO~ 3aBKCl1MOCTl1 H8T. 

18 
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Bb!XO.ll.OM THlireJiblX ttaCTHI{ /A11attaKHH K .B. ,ErH!Ill K. Ill. ,OraHAlll'.a­
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HMe/ Epe11att.WH3.HH~T: E®l-155(76)). 
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p.15 (Scientific report/ Erev. phys. inst.: EPI-174(20)-(76)). 
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6. 'Licc11e;n;o11aaHe 11HKJll03HBHOro w0Too6t1aao11amrn npoTOHOB TOPM03-
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l!81tflH K.B.,A14apflH .. t • .na.,lllapa6HH kl.I'. KAP· - ffAepH.(j)Ha.1977, 

'1'.9,Bhlll.3,c.~45-554. 

7. Yr110Ii8R 38JH1CHMOCT1> napaMeTpOB 8 H c HOpMHpOBaHHOrO HHBa­

PldaHTHOI'O ce11ea1rn /' = C· expl-8·P2
) peaI<UiU1 !" A-p +A 

1 
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