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Pa6oTa BUllOJIHeHa B JJa6opaTOpm! HeflTpoHHOff qJHSHKH 
' . . . 

06'l>e,Il;lnleHHOrO mICTHTyT8 smepirax HCCJie,n;oBaHd, r.,Ily6Ha. 

Ha.ytume pyitOBO,ItH~eJIH: 

,ll;OKTOp qJHSHKo-MaTeMaTH'leCKHX Hayx , 

CTapudHay,nwl COTPYJ!;HKK 
• , I 

.· ,n;oKTop (p!ISH1Iecimx Hayx,· IIpOq?eccop 

D.Il.IIonoB 

H.rr;F.eJra6mi:oB 

~8JibHHe onnoHeHru:· 

• ,ll;OKTOP qJHSmto-4.faTeMaTH'leCKIIX HayK' 

CTapmHff _Ha~ COTpy.n;HHK Kl.Il.raHI'pcKd 

<KB.H.n;l1[.It8T <pHSHKO-MaTeMaTliltzeCKHX.HayR , 

. cTapnHfl · Hay,mlifl coTPmllD( .. · ·Kl.B.~. 

. Be.ItY!llee npe,n;nprurrHe: HHcTHTyT ·sme~ Hc~e,n;oBa~fl _AH YCCP/ 

KHeB., 

3amKTa .zorccepTanmt'COCTOHTCSI "--· ... ______ . I985 r • 

B , , ~o. _Ha sace.n;aHHH cneW1SJIHSHp0BaHHoro CoBeTa 

. ' ' JJ: 047 .or'.05 np1i'JJa6opaTOpHH H8flTpoHHofl qi!SHKH •. JJa6opaTO~ 

smepirax pe&KW!fl 06'.be,Il;lnleHHoro JmCTHTYT& ,H.n;epma 110CJie,n;oBSHd 
' , '' ., ' ' ' 

(r.,Ily6Ha, MocKo»cKM o6JracT:E.) ~ ·. · 

C ,n;11cc~PTSW1el Mo:mo osHSK~M11:nca B 6J16JiitoTeKe OHRK. · ,. . . 

., ABTopeq)epaT paSOCJIBH 
11
__;_ ~- ------- I984 r. 

Y-qeJml·cexpeTapI, 
OII8D,118.lll[3JIJ)OBSBHOro CoB8Ta· D.B.TapaH 
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OBl!lAH XAPAKTEPHCTI1KA PAJ30Tl:l 
' ' - -- . "'; ~ 

. AKTYSJll,HOOTl>. 0oo6eHHOCTE: weHHfl d.-paon~ ,n;OJiroe Bpe~ .or-__ 
- · paHFmBaJlll · cl.. -cneKTpcoKomm 06Jracu11 OBMliX · TmseJI1:1X H,Itep H IIpaKTH- · · '.. 

'l8CKH B ·T8'lElHH8 H8CKOJW<HX ,n;ecsrrKJieTd ll:CCJI8,ll;OB8JIOSI -JIHlllJ, 'c:1..-:-paona,n; 
RS. OCHOBHHX It. HHSKOJiezammc OOCTOmmfl. B llOCJI8,ll;lm8 ro,Itl,t; 6Jraro,n;apa ml

.. T8HCHBHOMY· pasBllTRll axcnepBMeHTSJil,HOI H.n;8PHOI T8XHmm, YCWI8HHO zsy,:_; 
·. 1:188TCSI · ol -BMHCCHSI HS B036~emrux COCTOJIHHfl H,n;ep, -o6pasynnmcca DpR 

: . . , . . . . . . ~ I 

B38llMO,n;effcTmm H,n;ep C Byl(JIOHSMH, M830H8MH, TJlX8JWMK ltOHaMB: H T.,n; • 
Oco6oe MedTo'. cpe.ita HOBHX M8TO.n;HK 38HHM88T HsyqeHHe ', -ol-~pacna,n;a KOM
IlayH,n;~OCTOmmtt, . KoTopue, BOSHHKaDT ii pesyJII,TSTe' smTa . H.n;pcM _· TeIIJio- •. 
BUX lt7III peBOHllliCimX H8ATp0HOB. . . . . 

. B OTJnrol:8 OT ,n;pyrmc peaxnd C BWI8TOM . & -tzacmn, HCCJI8,ll;OBaHH8: 
. peaiaum. ( Y\ , d. ) Ha peSOHaHCHHX H8flTpOH8X B 06JI8CTH. cpe.n;Hmc H TJDt8Jil:1X 
H,n;ep npe,n;oc;aBJIJi8T yHHitaJiiHyll:BOSMOJKHOCT:& HSY'{8HRH ol .:.pacrra.zta: mutH-:-: ·,. 

· l3Wa.lll,HHX, BHCOKOBOS6yiitemmx CO_CTO.mmff H.n;pa.· eo BJ)eM8HH no.nyqemui 
·nepBHX ·pesyJIJ,TSTOB D.II.IlonoB!AI K H.l<BRT8KOM B 1965 r. B J]H~. Olliill. ''. 

.ItOCTHrHyT .CY11!8C;BeKHHff ·npo;rpecc. B- HS~HIDI .peruunm ( n\ol) Ha pesb- •· 
, HaHCHHX HeffTpoHax. 3a STO BpeMSI o6HapylKeH am,qia-pacrra,n; .IIO'lTR .ItJISI 

• • " • ... .., ' -... • .r - • •• ~ 

- .n;BYJCOOT8Hpe30H8HCOB, Ilpmia,n;J.[8X81ltIDC .ItBYM.It8CSITKaM HBOTOIIOB H,Itep.c· 
60 ~;A-~ 180, IIOJ!Y'leHH ,n;amme o nomiHX · R rrapnHBJII,~HX cl._ --nmpHHax 
JieflTpoHHHX pesoHaHCOB, 06 ycpe,n;aerumx cetzeHHSIX pe8KJlHK npH paamromx. 

·; 8H8pI'HJ!X . H8ffTpoHOB, J])UI OT,It8Jil,JWX 6JrarollpID{TlilDc' H,n;ep' o6HapyzeHa. "JJ.BYX-. 
·cTyIIeB'laTM peBKn;e:a. (n, t.ol). -. " . . ' ··. . ~- ·._ 

. HecMOTpa Ha OTM8'l8HH1l! nporpecri, . H8MMO BOnpOCOB, CBSI38HHHX C 
' ' ' {' ' ,, . ', . ' 

HsyqemieM ol-pacna,n;a KOMIISYH,It-COCTOJmd, ocTaBaJIHC:& OTKp!iTHMH. · B .. • 
~CTHOCTH~ H8 6WI Bl1SICH8H .BOIIpoC O BJlHJIHHK ,n;eg')op.tanmt Ha ol~pacna,n; . 

·1· > . K~Mnaytm..;H.n;pa. B · psme ciryqaeB IIOJIY1Iemnie axcnepmieHTaJII,HHe ·,T(amrue · 
\ ·,. . , yxasaJIH Ha BOSMOJOIOCTJ; CyJ!l8CTBOB8.HBJI aqq:,eKTOB; He OIIHCHB8.8MHX CTa-
( _. . - . TD:CTH'l8CKOA T80p:H8fl ;. K TOMY lie B H8CK~JI&KRX: CJiyq8RX DpK cpaBHemm .• '', 
L, · peayJU,TaToB xaMepeHHSi· pe_aimmt ( n ,d) B Ten.iiooott_ TO'lKe c ~CJiemrn-
i' . . MK Ha OCHOBe pesyJII,TSTOB; Il0Jly'i8HHIDC B pesOHSHOHOfl 'o6JISCTH; ·Ha6.im,n;a.;. 

· ~c~ cyJ11ecTBeHHoe · pacx~~HKe~ ~Me Toro,_ x~e 1w1we; ce1ieHHSI peax..:. 

~ [ ~ ( n. -~ )/~ ( \'\, t) ;!;: : I? - IO~ j CyJ!l8CT~8_JmO_ or~ : 
-. ,, • ' . , ,. ., ,· : " - . _, ·, i \ ,, - ' _, -· .. \ · ' ~ _'. ·; 

,\ 
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r.u.,. ,,.~,- . '·c,i,rfl "'CT''l'MIY I ;/' 
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axcnepm48HT8Jll,Hli8 BOSMOlltHOCTK • 'IITO npi!B8JIO. ( aa -0118T 'iie.ItooTaTO'IHOro . 
paapemeHlIJI no·aHepr:m1HeilTpoHoB)K:Hayqemm Tonxo imsxoaHepreTK'lHiii 
H8ATpoHHHX peSOHSHOOB. I!OHCKK peaxnim ( Vt .ol) B8Jm0l, HOKJm'IIRT8Jll,HO . 
Ha OTa6WHHX H,lij)8X. 1J.ru:I•pememur BTHX npo6JI8M Hy.lltHO 6WlO pB.OmKpKTJ:, .. 
HCCJie:ztoBaHRSI ·pe~ ( vr. d )~ 11To61,f noJiy:Tm:TJ:, • B03MOZHOCTJ:, 60Jiee r.ny6o- · 
KOro 8HaJm38. BKCnepKMeHT8JII,lIO:lt KHqx>p&mm,; .B C:MSK_ O TeM, 'iTO xpyr 

. OTa6mm,cc s;oi;ep; ·- 6.narOIIPRllTH:1,tX ,Jt7IH HCCJI8,I(OB8HKfl peaxn,m (Y\ ,ol) ,nO'i-.: 
TH li:c11epnaH, BOSmmJia He06XO,I(HMOCTl:, nepelTH B HOBYJ) 06JIBOTl:, R,1l;8p -·. 
~08KTHBHl:lX. 0oo6eHHO nepcneKTHBH!iM_~eTOH HCIIOJII:,SOB8lme PIW!o-' 

. llKTHBHl:DC HeATpoHHO-.I(e~THllX · Jl',1l;8p .;,;, MmileHeff lIPK Hsy-qem pe8KJJ;llll'. \ · 
( ri ~ d.. f. nocKOJJl,Ky :s_ospaoTEUme B BTOM c.nyqae aHeprim OBS'ISH HelTpoHa 
IIpHBO.nHT K_ YB~Jm1ieHHD BHepr1m BWI0T8.ll!IHX- ,moTi!:n, a .CJie,I(OBaTe.m.BO, H K_ 
npo~euooTH eyJioaoooxoro 6ap1:,epa. 

- · · B frocJie.Itime rb.ItH; :a oBR:a:B o aeo6xo,Itm1100T1:,1>, pememur YJ<8SaHBl:IX · 
• npoOJieM, HElMH. 6wia yoOB8p!l8HCTBOBaHa MeTO,ItRRS. H8M8P9IDU1 'peaxne: , 
( n , cl> • paoum:peH 1tPY1' aToMHHX H,Itep H HHTepMJI aaepl'lm Hel-rpomwx pe.:,; · 
soaaacoB. B_HacTosmtel )tllcoepT~ JIIJHBO.ltli'l'M HOBHe-oBB.I(eHHH o peSltil,ml 
(Vt, ol) ·aa OTa6mmoc H,ItpaX;. a TaKlle nep:aue peaynTB.TH IIOHCKOB peax,;,; 
no ( vi ·• d ) . B HOBO A 06JiaCTH JJ,Itep ( pa,nHOaRTHBHN8 JJ,Itpa). .· . . ' . . 

; ;,·· ·.. . ,, :\ /: . ' ~ . ' ., ·_ " . ,. ' , . , . ; ' 

, Uen pa6oTH. Uen1> aacTOJmtel pa.6oTbl RBJISieToa: · 
.. · . - YB8Jm118BH8 H Y'fO'iHemte 8KCIIepm,1eHTanHol mlq>Op.(!illIDI . 06 a.m,q:a

mKpKHax HelTpomwx peaOHSHCOB NIH' cqiepnecKHX. H. ,I(eqx:>p.mpoB!IBHlix, s;oi;ep, ~
. - _ ;_ paonmpeHl'!e _ · HCCJie,eyeMoro ,ItH8ll8SOHa 8Heprd ,HeffTpOHOB ·. C IIOMO!llI>D' . 
:e:suepemm yope.n;HeHHblX· oetteHHI pemaiim ( It .d )· ,JtlIH.s;D;ep ~-67 H . 

- . OaMapHJI-I47; - . . -

~ ·_ DWIOHeHHe. onpaBe,I(JIHBOOTH. OT8Tll'.CTKtI8CKOro IIO.IOCO,I(a -K orm:camm. ·_· 
. pe~ ( \,.; r:1) Ha· OCHOBaHim 6oJI~e 6oraToA aiccnepm.1eHTaJil>HOI BHqx:>p-
, . . ' . - ,._ ,' - . ... 

_11.an;a:K; ,. . . ._, __ 

- npoBepxa OYJ1180TBO~ BOSMOlKHb!X OTKJioHelid \,T .o-raTHoTH11eoIWX · 
·, SaKOHO~ePHOOTel C noMOilll>ll HOBHX ,I(almHX 06 a,n,q>a-nmpKHax- ,Jt7IH R,1l;8p . -
n,nma-67 H CSMapIDI-I47; ·, ' - ' - , 0 

_ • • • 

~ npoBe.zieHHe noBCKOB pemw;im • ( n ,'a ) Ha' HOBHX H,ItpaX - pa,ItHOaK- . 
. -- 'TlitBHblX. ' ' . . . ' . ' . . --

-~" ~,,. 

Hay;BM . HOBHBHS ~- B _ ;a;amiofl pa6oTe Biiep:oo:e y.ll;aJIOOl:,, axcnepm.teHTaJil,~ 
, Ho Hsy,mT1:, cnex,:p1i .cl -tm.CTHI4 xs peaKil;m! 6?ln(h.ol) 64 NtB·ps;oi;e · · 

aeitTpoHHb!X p880H8HOOB.•:.IL,m IIBOTQlla ·08.MapIDI..;.I4'7. IIOJiytiemme pesynTaTbl 
. . 0' no.mmx . ol. -mpHHax IIOSBOJiltIDI B,IU308 pacll!HpitTI:, HCCJieitoBElHliHA ,ItHanasoH 

,: no: aliepro HS!TpOHOB.: ~ Toro ze 08M0r0 HSOTOIIa np0B8,lt8H nOlIOK "aHO;;. 
Ma.rim";peSOHSHCOB (o.napaMeTpa,.m~----oY11t8CTBeHHO .OT~M o-r··ope.ii;- , .·• 
H8CTSTKCffl8CKHX). IlOJiytI8Hll .HOBHe ,ll;SHHH8'.n0. d.. ~SM ~ ,I(8q>Op.!K~ 
po:eamrnx siitep •. HS. KO'l'.OPHX · Qo:,. ~TO -yoT~OJt • p&3JIII1mH M8Z)fy Teo-· ' 
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pKeff H axcnepHMeHTOM. -l!a'laTbl noHcKK peaKD,lm ( n. • d) Ha IJIWIOaKTl'IB-
HWC JJ.1U)8X IIpH. pesOHaHCHWC BHepr:wa: HelTpoHOB. , , . 

\, ' 

,· -IlpaxTHtI8CKM . neHHOCTI, • _ HoOJie,I(OBSHIDI pearu.i,mi ( rt • d._ ) .· II03BOJISmT 
nO.nytJHTJ:, H npe,I(OOTaBl'!Tl:, . cneJWaJmCT8M no peaKTOpooTpoemm .I(8HHble 0 
ce-iieHWDC .peaxnim ' ( rt • d >. B. paSJm1iHb!X. KOHCTPYKJWOHHblX MaTepHawc' . 
JJ,Itepma: · peaxTopoB. ·a. TaRllte YTOtimtTJ:, · napaueTpb! MO.I(eJiel ,Jt7IH pac•feTa 
ce-qemtlt · peaKIWl'I ( n • r:1 ) Ha. Tex· H.JUl8X • Ha KOTOpb!X Henocpe,11;cTBeHHo 

. 8KOII8pm.!8HTH' He llpOl'ISBO,ItHJmCl:,: 3TH ,I(aHHble .l'!MeDT B8J!ll08 IIpl!KJia.n;HOe 
· aHatteHHe ,Jt7IH o~eHoK uaxoIIJiemm: smep reJil'IJI. -· KaK. npo,eyKTa peaKD,lm 
·. ( Yl • cJ. ) •, Ero 'o6paso:srum:e ·. l'I HaROIIJieHKe B peaKTO:plHJX MaTepl'IaJiaX. MOJICHO 
·otIRTa.Ti'o.I(Hoff HS rJiaBHHX.IIplI'iKH'HexeJiaTeJI&Horo H3MelieHHJl HX 4JHSHKO-

, . M8xaHHtI8CJG'IX OBOffOTB. H BKOIIJiyaTaw,IOHHblX, X8paKT8J)HOTHK. _ 
'_·,JL,ui S8Il!HTH ~amcSI CJie,ey11J1He cioHoBHue · peaynTaTH, noJiytieH-

Hble B ,ItHCC8pTanmI: . .. _ 
. -. I. Cos,I(SH!l HOB!le .I(eTeKTQpb! . d.. :-ttaoT:e:u: • MaJioqx:>HoBHI 6blCTpb!fl 

· .I(eTeitTop ·. cl· -,mcmn, • cne:iwaJil,HO IIPKCnoco6JieHHH! K yCJioBIDIM pa6oTbl 
-• Ha nyimax H81TpoHOB OT mfilYJil,CHb!X ROTOtIHHKOB' 0 ivraTeJIJ:,HOCTl:,I) BCJmlllKH 

..· '. OT '50. HO. H Bblllle; d.. ~IIElKTpoMeTp Ha 'ocHOB8 xpeMllli:eiioro nQB8pxHOCTHO- ... 
6ap1:,epHoro .I(eTeKTopa. npe.n;aasitatteHHli! ,Jt7IH pa6oTH .'ci pa,!tHOrutTHBHb!MH · · · 
meHin.m: H IIpH H8JIK1Dll'I MOIIIHIDC mmyJIJ:,OHb!X H nooTosmirn:x no.iiel y;_KB8H~ 

.-._ TOB; , MMaSI .JlBYXCeirtRoHHaSI HOHl'ISSW:IOHHaSI•KaMepa, .I(aD!lM BOSM~lltHOCTJ:, 
.pa6oTaTJ:, o'6onmmm iI9.pasMeP3M pa,ItH08KTHBHb!MH Ml'IllleHJJMH)Ha-HelTpoH-
HblX IIy1il(B.X ~ . - . . .-. . - _- • - . - - - • . - . . -_--_ .. . 

·· 2~ 'rrpo:ee.I(eHa lisuepeHKJi peaKnD ( n • d.) Ha• mnme.i.67. iie~,ItBMe-I43 , 
H OSMapKH-147 c Bb!COKHM paapememteM no aHeprHH HelTpoHoB., ' , · · ·· 
. ,_ 3. YCT8HOJ3JieHO H8Jm11H8 a.in4a.:.pacna.zta Hehpomrax peaOHaHCOB ca-

. MapIDI-14? B HOBOff 06JiaOTH 8~8prml H81TpoHOB~ 0np8,I(8JieHbl IlOJIHbl8 · J_ -
• , · •' - l t 1 , j 

mlipHHbl ,Jt7IH HOBb!X He:ltTpoHHwr peSOHaHOOB. . .. ,. . . ' 
. ·_ ' •.. 4. CyutecTBeHHO YTOtIH8Hll npe.I(BapHT8Jll,Hb18 )taHH!le ,JVIJi ,I(eqx>p.mpoB8ll-

,'HllX ,mep HTTep6wr-I?I H raqHl'ISl,;.I77. :- 1 • - ' __ • _.· , • ' . :·, • , • • 

.· ~-· , 5. IIpo:se,I(eHHble HSM8p0Hl!SI He no,ItTB8plf{.D;allT HaJricmJr' pesOHaH~OB O , 
"aHOMWHb!MH"_. d.. -m:a:pmlaMH .ltJISI HSOTona: 08Maprui-I4 7 • a' T8Kll8 IIpe.D;II<r: · 

'JiaraBinerooa OTKJIOH8HHSI OT oTaTHCTHtI8CKOA T80plIH 1I)IJ{ napri;HanHIDC «o-
.. _, · · · 67't7 · _, 64 N - - - - · ' H_ . cx..j-nepeXO,I(OB B pe8KII;IIH . J..V\ ( n-. a) . t. . ' .·. . ' . . 

', < 6; -IlpoB8,I(8Hbl ixepBble HSMepeHHSI pe~ ( n • cJ.) Ha pa,ItHOaRTHBH!lX 
' H,ItpaX B pesOHaHCHol o6JiaoT:e: BHeprH! H noJJY'qeHbl o~eHKH. napaMeTpoB pe- . 
·aicii;m ·c n .- d ->"' ita -pa.,ItHoaxTHBHwc H.ltP8X• < _ ·. . . · ·, · 

• ~:· ,_' -_ ... :·-; ·' _.::. :· ~-- ... -,-· ' ·'. '•. ·', ... : . .. , - -~ ' . , . ,_'", ,., ·. I .,_ , ' , 

. ; Anpo6auHSI pa60Tbl~, 0CHOBHH8 MaT8plI8Jlll ,I(HOC8J)Tanm! ,I(OKJIEl,ll,Illl8JCJ:,
. H8 Y H YI"_BoecOD3Hbll!: ROH~pemi_imx no H8ITJl()HHOff <i&ismte (KHeiit I980 H 
'1983 IT~)~· 'Ha XXXIY Co:seJll8H]illl no .ii;neprnff cneKTpoCKOIIHH .H OT:pyRTYIJ8 
aToMHoro sotpa:(AnMa:;:ATa, I984 r.)> · • · · · 
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II.y6JIHlt8l@I~ Jlo ?.!8.TeJ)H~ .ltl,iccel)Tano'ony6.mmoBSHo 9 pa6riir~ 
. ' . . ' 

06~8111 K CTJ?YK:rypa .ItHCC8pramm • .IlKccepTaD;II.II COCTOHT R3 BB8,IJ;8HWI 0 

'18Tllp~X rJiaB H S8lt.1Im8HHR.; B Heit CO,IJ;8~TCR I29 CT~ :M81lmHOIIHCHO
' ro T8KCT8; BKJIJJ'm.lI '23 Ta6.lmlm •. 33 l)Rcymta ,H"cimcoK JIRTepaTypH HS' I28 

· Hal!M8HOB8Hd • ·. . r 

. CO.n;EPJKAHifE PAIDTH 

·Bo BB8,IteHIDI-C(ilOJ!eyJIHpOB8HH BOIIpOCH'ois·axTYB,m,HOCTK IIp06JieMH, 
, HSY'lllOM :'3H8'18HKH,' OCHOBHHX n8JIJDC pa6om; III»IB8,IJ;8HH pesyJI:E,TSTH, mmo-
cmme Ha saritRzy. . , . . , , ' 

B nepBol' rJI~Be paccMOTp~Ha RHqx>JManwr, KOTOPYJ> d.. .:.pacna'A i! 
po.n;cTBeHHHe ew., RBJieHHR ~ , ,nJm Hsy,reimR cBo:ffcTB H,Itep. Ooo6cie mm_;; . 
MSHHe y.u;eJie:iio peaxwm (v1\ol.) Ha pesoHaHCHmt il:effTpoHax' EaK oIIel\Hqin
Hol pasHOBlWIOCTH : cl -pacIIS'AS. PaocMaTl)RBSJJTCR Taue ocHoBHHe lia- · 
npaBJiemra HCCJie~OB8HHR peaxwm ( Vl • d. ) IIPR S~Te, p830H8HCHHX Heff
Tp0HOB, KCTOl)R'leoKH BOSHRRmHe B .lTa6opaTOPHlll HelTpoHHOI (aaKKH OIDili. 

_C.u;eJiaiw: cpaBHeHWI sxcne:pHMeHTaJII,HWC ,ItaimmC·cpao,reTmlMlil, IIOJJY1i8HHllWI 

• 113 pa3Jilf'lilllX ·TeopemecKHX MO,IJ;8Jiel d -:-1)8CIIMa• KOMIIayB.lt-JJ,Iij)8, pas!311-
Ba8MWC B paMRaX CT8THCTK'l8CKO:ff T80PHlil•, B pesyJII,T8T8 IIOI<a88li0, · 'ITO, 

•' B 'tffiOTHOCTR,C IIOMOIJU,D 'I<JiaCT8pHo! MO,IJ;8JIK y.u;aeicH IIpaBWll,HO OIIHC8Tl> o6-:
ll!li8 CBo!c·T:sa ·· Baa.HMo.u;ettCiw Me,ItJiemtm · HetlTpoHoB o aTowwr.m: S{!tpaMI! . , • 

. H . cpe.u;HHe xapaxTepHcTmrn BHCOKoBOs6~eHHHX · cocTomm::ll ~a. TeM :ae Me'.... 
,H88,B xo.n;e:aKCII8l)llM8HTOB no HCCJI8,D;OBaHHJ) pe~ (n,,,d,) 6wm yOTaHODJl8-
HH H8KOTOpHe ajqieKTH, KOTopwe He HamJm o~oHeRU, B paMKSX &Toi Teo-!· . 
PHlll~, IlOKCRll' IIpnllH TSXBX OTKJ.IOH8HH:ff J'D!JUmrCR KHTepeCHOff 'qilsneoxol . 
IIp06JI8MOI. , , ·, 

06sopBN8JJJPtXCJI peay.in.TaT0Bnoa:eoJIReT'60Jiee·11eTxo Bll,lteJIHTl> He
KOTOpHe HepemeHHHe npo6Jiew B ·Kccire,1toBaHHH peaIQllm ( vi , d) IIPR aana:..; 
Te pesoHaHCHUX Hel'!'poHoB. ST:a: IIp06Jiei.m onpe.u;e.mJJnt CJI8J7Ylllll[8 HanpaBJie;.. 

·. HWI HSM8pemrl, :pesyJII,TaTH KOTOpiiX OIDtCSHJl B ,HaCTOJm161 ,Il;lllCC8pTSD,1D!. 
' ., I. IlpoBepita CIIpall8,ItJIKBOCTH CTaTKCTH118CKOI T80PHlll Ha 60Jiee npe.u;-

CTaBHTa7II,HOM ,CT8TKCTK118CltOM MaT8pJISJI8, T.e. B CSOJI88 llll!p0ltOM 8H8pl'8TK
"18CROM HHTepwe ,ll;JIR · H,IJ;ep 67ln ; · 143 Nd. K · 14 7S vn; · aH8JJKS. HaJIHTmJI .BOs
i.to:msx HEfoTaTKcmecKHX @KTOB ,nJm H,Il;8p ,67ln H 14?Sm.' . . , .. · ... 

2. YTO'IH8HK8 ope.u;ma: xapaKT8PHCTBR pe8KWU{ ( YI, ,d.) B 06JiaCTK .u;e
, qx)Jt,mpoBammX _· JJ,1t8J:) . B CBIISH C. H8Jllf'lll8M .· CYllt8CTB8HHOrO, paCXOJr,It8HHR. Mfla-
, llY ciapmra sitcnepm.1eHTSJII,HHMK .u;amn,n,m K TeopeTnecxm.m o~eHKSMH •• 
· · . • 3. Paspa6oTKa · HOBoff .111eTO,ll;B'.KH .· i lIOHCKlit • pe8KIJ;liD[ • (. \'l , d.. ) · :i3 HOBOfl 

'· oe!.mcT:11 H,IJ;ep ( PW,(OSKTKBHlle JWJ8) • · ' 
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. Bo BTOpoJI rJiaBe ~CCM8Tl)RBaJYrC.fl: oco6eHHO~TH M8TO.u;HKH HSMepeHHR 
peaJtitHH ( Vt ,d ) .·Ha· cTa6l'L7Il>HHX JI P8,ItH08ltTKBHHX ~ lll)R saxBaTe pe-
soHSHCHHX HeJITpoHoB. . . . . , 

.· CneKTpoMeTpM HeJITpoHOB OCY1lt8CTBJISIJI8Cl> no M~TO)ly BpeMeHH IIpO-

JI8Ta~ ·.B Ka'l8C'l'B8. H81TpOHHOI'O. CII8KTpoMeTpa IIpm,!8H.ft7mCl>. m.myJll,CHHff pe-
8ltTOp ·HBP-30 K JJY3 "WaK8JI11 HAS l!IM. H.B.Kyp'ISTOBa. , ' • 

, HsyqeHKe peaxwm ( Vl , d ) HS peSOHaHCHWC HeJITpoHax 06.na,n;aeT J)ff
,ltOM oco6eHHOCTeJI ; , o6ycJIOBJI8HHHX MaJIOCTl>ll' cetieHHJI peaim;im. (. Vl • r1. ) • 

· 60JII,llJBM qx)HOM OT, KOHKypHPYil!leJI ( Vl ; f · ), p0mtnm! H MO~ HMIIyJll,CHmm 
IIOJ.tRMH raMMa-KBaHTOB H H8flTpoHOB ROTO'llmRB., a TEUOKe MaJIOCTl>ll llOTOKa 
pesoHaHCHHX HelTpoHoB; tiTo· lll)RBO.n;HT K 60Jll,lllHM MeTO.n;H'!eciwM Tpy~oc- ·.· 
T.RM. IlosTow., · .tteTeKTop ,nJm perKc:TpaD,RK d .:..,mciKn .ItOJIJKeH y.u;oBJieTBO-
PJITl> CJI8.u;yDltID,! Tpe6oBSHRRM: : ·. , .. · , · _ ,· 
· , ,· .. - BHCOKM s®exmBHocn perHcTpainni ·o1. -,mcTKn i!:s peaxwm 
ch . ot r iii: HHSKSR s®eKTHBHOCTi . perHCTpaIJ;lm J .:.KBSHTOB HS pemtum .. ' 

. c· V\. 1-· > • . . , . .. . . , . . , . . . . . .. . ·. . • .. 
t t : '. . . ' ' ' . ·. , \, , . . ., . ' . 

, , . :-, Hl'l8Kll8 qx>HH (ESK co6cTB8HHH8, TaK ~ Ha tiytme H8i1Tp0HOB) K CTa'."' ,' 
.. CSv.c&HOCTl> napaMeTpoB , .u;eTeKTopa , B Te'leHHe Hecxom,KHX COT 'ffiCOB HsMe-
·peHHI B MOil!HHX rSMMa- H H~flTpomm:ic'nOJISDC;. · , · · ·• ·· ·. · 

- 60JI1,maRIIJIOl!l8.I(I, MIDI1eHeff; nosBOJimll!M HcnOJll,SOBE1T1>,60JI1,II1He KO-
, JIK118CTB8 HCCJI8JJY8MOI'O , B81!l8CTB8 ;' . , .. , . . , . . , '•, , , 

. ..: xopomee 6HCTpo.u;elCTBHe - cnoco6HOCT1> 6HCTp0 BOCCT8H8BJmB8,Tl, 
,_ • , • 0 •• '' 

CBOH xapaKT8l)RCTRKH IIOCJie neperpysoK, B MOM8HT m.my.m,ca; MOlllHOCTH RC- · 
rolllll11(8 HeJITpoHOB. . . , . . ' . ' .. ': : , , ' , 

, : : . C Y'l8TOM STHX Tpe6oBaHHfl K Ks-sa paaJJlfCIWI pemaeMHX qMSH'l8CKHX 
sa.n;a,r, B Ka'l8CTB8 .It8T8KTOp0B d,_ :-'ISCTmi Hm 6wm CKOHCTpyipoBrurn. 

' ' .u;eTe~TOp Ha o.cHOB~. npqno~OHSJll,HHX ..• ~ep, I :· KSMepa C 'IIOJIYIIPOBOr 
HHKOBHMH .u;eTeKTOpeMH · 121 H , ,IJ;ByXC8KI\HOHHSR. KOHHSSI\HOHHSR • KSMepa 12 • , 

, ' B 1mcTHOCTR, B • CBRSR. • c HeoCSxo,ItHMocT~ll pemeIDUI HOBHX · sa.u;ai no , .. 
IIOHCKy H Jilsy,reHHll,peaxIJ,RK ( rt ,d) Ha CTa6mH!iX H,IJ;paX, Ha nytIKaX Hel

,.TpOHOB o~ m.my.m,cHHX. Hc"I:o'llmKoB c xopoTKoff_lfcoo:itol (JJY3 "waKa'JI,;>. a 
Talate ,nJm KSM8peHllll P88RUIUI ( \'I ,d.). Ha ~eqiop,mpoBaimmc ~. HMe.D

lllHX. 6oJiee .. HH~KO~ COOTHOW8HH8 ·, (J ( n ,d,_ )/(j (n, f) _(I0-8-I0-9), CTElJIO 
. Heo6xo.u;HMHM. cos.u;rume, HOBOro, ,6HCTp0,I1;8JICTBYD118ro ,IJ;8T8KTOpa.'. .UeTeKTOp; 

co.itepimT oT'meCTH,IJ;O~BOCl>Ml'I KOHCTpyRTHBHO Hesami:clilMHX C.u;B08HHWCIIJIOC-
' KJilX nponopmtOH8Jl1,HWC KSM8p, IIOM8Dl8HHHX B . 061!l8M BSKYYMHPYeMOM Kopnyce , 
· xs . .ltlJP8JID,mHrut.Mmeo oKcCJie'.u;ye~ Be111ecTBOMpasMeriiamcsi B npocTpaH

~TBe·MelK.ItY'·~epaMH. P~cno.110.lle1me:Ha6opa,1lleJieBwc·1tOJIJIHMaTopoB nepe.u; 
> ;iteTeKTOp0M, (J)Hc.Ia) '.naeT BOSMOllHOCTl> SanptTHTl> pa6o'IHI o6ieM ,KaMep OT, · 

Henocpe.u;cTBeHHoro 06,nyqemm HeffTpoHaMH Hf-J!Y'iSlffl.~ 'ITO~CYlltBCTBElHHO , 
"yYe~maeT rieperpysey . .u;eTeK;Opa B MOM8HT. ~.m,ca ,,MOmt{OC,TK KCTO'llmRB.. 

'. , ' ; • . , ~ ' •. . ·., ·: . ·.. ;; .• ,, ,s ' 
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PRc.,I Bap.H8HTU (a,6) KOHC~ .n:eTeKTOpa (mr.n: CBepxy)·~ I - K8MSpl,I, '' 
\ , 2 ~ KOpnyc, 3 ";"'.,_ meIDI c :e:cCJis.n:ysJmM BSl!l8CTBOM, 4 :..- ROHTpOJII,-
. HHS ol. ·-lICTO'llUIKH, 5 - . 8JI8KTp0M8I'HltTU ynp8BJI8lmJI KCTO'lllullUIMR, 

6 ~ KOJLJIHMaTop. ueffTpoHHoro ny,ma. '· · · ·· ·· 
'. ~ :f-...... ' , : : ' ' 

TaKaarsoMsTpliJI axcnspm.tsHTa CSOJiee BHro,n:aa IIPH RSMepsmtJI'. pesoHBHCOB .
c MamooI d.. -mzp:maMJ:I, HO c 6om,JilRM BWCo.n:oM 1.:.KBaHTOB, .11To m.ieeT MSC~ 

• TO llplt ltCCJIS,I(OB8llllll · P88l<IlD (. rt , d.. ) · Ha .D:Sq)Op.mp0ll8HHUX sr.n:pax • , ~cno
JIOX8Hl{S csKnd lt8Mspu, no:KasaHHoe'Ha pJ:Ic·.I6,· 6wio RCIIOJII,SOEaHO Hl3l!K 
llPJ:I paeloTe Ha JIY3 "~aKElJl" c MaJIO:lt .,It.lmT8JII,HOCTr.D HSITpoHHUX. m.!IIyJ!I,COB 

. (N 50' HO), TaK lt8R B 8THX CJIY118JIX TPS60B8HWi-K .3~T8 pa6011ero 06:LeMa 
.I(8T8KTOpaOT Henocpe,n:CTB8HHOrO 06Jly'i8HKJI MSH8Sllt8CTRK8, a 06Scn8'i8Hll8 
xopownBpeMeHHHX xapa1tTep:a:cTmt'K paspemeJUUI no aHepro HeffTpoHOB sm-. 
JISieTc~·onpe.n:8JlJDl!lDI. koHCTpyRIJ;Jm K cnoco6 KsroTOBJieHKJI OT.D:eJII,HOI Ka-·· 

, M8pu SaMSTHO H8 OTJilil'i8DTC.R'. OT oruccamrax B JllITepaType. KqHOTpyl(TllBHO 
', · .n:B8 mepu o6~e,n::e:HeHH c 'noMO!llI>D npospa'IHOI .IW1 ol -1JBCTKU CSTKZ, 'iTO 

nosBOJIEJio·g)llltCKpOBaT1,·m.myJII,Cll no COB!I8,ltSHDDI B'IIOJIYC8KIJ,UX, 8CJIJ( 
BMIIyJII,CH B xaMepax y,n:oBJieTBOp.mr yCJiomrmr SMIJJIB:Ty,n:aoro oT6opa.' 

Jiim . :a:sroToBJieHHmc KSMep, aKcnepJ:IMeHT8JII,HO onpe:iieJieHH o6Jiacm · pa-
6o1i!IX H8.IlpJmSHd K SaBKOKMOCTJ. Ko8@imireHTa rasoBOro YOR1l8WIJI OT Ha..; 
npa;em IIPH ,I(8.BJ!8lWDC pa6011ero .rasa O_T 0~4 .n:o) STU • .lWI :pll8HlilX ra-
30Blil: CMecel. B Hamm: HSMepemrax Blt8it8CTB8 pa6o-qsro·rasa<:au6pa.Jm' 

' CM8CJ", Ar.+ 20% CO2 np:a: ,lt8BJJ:emmx 0, 6 ~ I ant. BpeMeHHoe paspememte 
.D:8T8ltTOpa npJ:I KO~eHT8. rasoBoro ycuem M. ,v I_Q · ,ItJI.H KCCJI8;1tOB8lllraX 
raso:ma- CMscel COCT&BHJIO 'i: I/2N (20.60 HO) ( 't I/2 - WKpKHa Ha n~-
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l!HCOT8 BpeMSHHoro·. pacnpe,n:sJieHWI) • Ha IDfflYJII,CH!nC HeflTpoHHmc lICTO"Il!lI.
RSX lffiP-30° H JIY3 "~axsJI" npoBe,n:eHll ncCJis.n:oDa.HIDr BJmmmJI .aoiufaeIJ;IDI, ·· 

. :iioswmmefl B MOMSHT Bcim!IIKK • ncToT.JHRKa, Ha· xapaxTepJ.i:cTlIKR .n:eTe1tTopa. · 
/. 0CHOBHllS xapaKT8p.RCTRKK ,Il;STSKTOpa: . , ' . 

. · · I. MaltCRM8Jll,HSJI IIJIOllla.ztr, Mmll8HH - I 0000 , CM2 • 
2.: BpeMeHHoe paspemeHHs 't 1; 2N 20 He. , . ·• ·· __ · , 
3. BpeMJI BOCCT8.HOBJieHWI noCJie m.lIIyJII,C8 MOlllHOCTR: 
a) .IW1 peaKTOpa lffiP-30 IlpH .It,lmTSJU,HOCTJ:I l!MIIyJII,Ca t =4 ~c-45 ~o; 
cs) ,nJI.11 JIYa 11~e.n" c i- = so He - 20 MKc.· , · 
4. Co6cTBelIHWl ifp~.:. MsHeeI•I0-3 m.m/m cM2•· 

. .. · Ilepexo.n: 1t noxcey peaxinm ( n , rJ.. ) Ha. pa.n:ROrutTHBHHX sw,a.x IIPR · sa
XBB.Te peSOH8HCHllX HeflTpoHOB CBJ138H·C .D:OilOJllilIT8JII,HID.1K M8T0.11.1I'i8CRml!H 
TpocT.mm.'Ou yCJIOXHJieTcJI llPJ:ICYTCTBHSM cimoc:e:Tem,Ho BHco1toro ypoB
wr <I;oHa OT, ~ :"'. M/wm J:-altTRBHOCTH ~CCJI8.lJY8MOA Mmll8HH. KOTOpliff .n:o-:- ' '' 
6aBJIJieTCJI lt qJOHY, o6yCJIOBJI8HHOMy-'nOJimm J'"'.'KBaHTOB H H8i!TpoHOB HCTO'll
mma. KpoMe Toro, Heo6xo,ItBMocirI>·pa6oTaT:i. Ha MmIIeIDIX c "orpalllP!eHHor' 

·axTHDHOCTJ",D (Jt03ID.'l8Tpwl:8CKK8 yOJIOBKJI} CTa:BKT orpaillI'ielil!e HEl.'lllCJIO 
:e:cCJI~.lJYeMHX Jl',JJ;ep B.MK!lleHB. y'qxmBaJI' YJtaSaHHlle npo6;rew a HOBue Tpe-

60~, Mll .asroTou· K&!Spy C, IIOJJYIIPOBO.ItinmoBUMH .D:STSKTO~ (IlIT.IO 
R M8J.!YD HOHKaauuoimyr, RSMepy (MKK) . .lWI HcCJis,n:oBaHl'!Jl psBKntm ( 11., d.. ) · 
H8pa.n:R08ltTHBHUX Mmll8H.fIX. 'Cpamieime·xapaxT8PlICT1Ilt KaMepu c·IIOJiyllpo;...: 

' . ' . \' . . . . \ . . 
,, BO,n:HKKOBHMK ,IteTeKTOpa.V.H lI HOHHSB.UllOHHOfl KaMspo:a o.n:eJia.Ho, B Ta6.]nme I. 

Tactinma I. ·XapaitTSPlICTRKK RCnOJII,SOB8HHWC. ,n:sTeKTOJlOB. 

Ba.It 
.n:sTeK
Topa 

' lIIJJl 
Mm{ 

PaspemeHHe .n:sTl)KTopa .~KTHBHOCTr. 
(.JW! SHSprKH -d- -'iaCTJ!It lt c/.. -'iaCTHIUIM 
4,8 MaB), 1taB . KS pe~ 
co6CTBSHHOe' Ha IIY'iK8 ' ( n; ) ,% 

50-60 
95 · 

HelTpoHOB 

90 
105, 

I 

,25 
50 

~H 1:8JE I!JIOl!laiu,. . 
lzy'lK8 ' . nOW!QlltKH, 
(mtT8pBaJI , , · ; 2, i 
8H8prmI . · CM . 
ol-'iaCT~' , 

. 4+6,3 MaB), ; 
HMn ./Mlll_l ~ ·· 
: O,IB 1 , ', 

•, 0,48 · .. IO0 

*~OHOBH8 HSMepemtJI llpoB~.D:SHll B O;nIHaKOB~M mJTepwre no·SHSpl'HH'.HelT
. p0HOB Ha IlpOJI8THOff 6aae L ,,;,50 M. llpJ:I MOl!IHOCTlt peSKTOpa oi,=5 ltBr. 

· •. . • ~HoBHe -Kswepemui: OT.1IlrnL7IllCI> OT ocHoBHwc TOJII,ltO TSM, 'iTO B KSMspax 
· " CTO.IL'IK nycTue no,ItJioUH. • · · · , · 

·_B irpenel r.imBe· npe,n:cTaBJieHH peayJII,TaTH Ii:si.!epeHd ·no.mHX :a: _nap:.. 
' ~BJWDilC cJ.. . ~~ yc~,JOl8HHHX, no ~SOH8HC8M ceqeHd peaxtid 
. 1475m ( n ,oL) 14 Nrl H 7ln ( n ,cJ) Nt.' a Tmtzs· 'nepBWC IIOKCKOB,' 
peaKD;llll ( Y\, ~) Ha pa.n:K08ltTKBIU.CC H,IijleX. , . . 

'. 

\' /' c•,:7".• 
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HcCJie;OBaHM pe~ c"n~ct) HaJW)EJX 67ln-,- 143 Nd H;I~7Sm ·.,. 
J B!1JOIWM ~apemeHReM i:ro a~eprmi: :aeffTpoHOB npooo~c1, . i,

7
JIYa ."iflaKeJI" . 

3•4 , a HcCJi:e.1toBaHIDI Ha ,1teqiop.m:po:aa:immc JWl8X 
1 /b, . \-H. H . 

151 Eu- Ha mmym,cHOM perutTope HBP-30 .IIHifl 0HfilI / 5 • ltn.ii: perncTpamm 
ol. -'iScT~ Hcnom,aonanac1, paapa6oTSHHaR H&m CRCTeMa nponopnnoHam,mrx:' 
KaMep B pa3.7IlI"llWX . reOMeTpH.BX ' (CM. PRC. 1) • 0CHOBHH8 xapaKT8PRCTmm 
yCJIOW H3M8peHHff H MHII18H81 IIpe,ItCTaBJ.I8HH B Ta6.mnte· 2. B peeym,TaTe 

. R3M8!)8HHff ll0.ny'I8Hli Bp~MJmpOJI8THH8 0ll8KTpli BHXO,Ita d._ -"la0T~ ,W1Sl; ~-

3aHHNX H30TOilOB. Olm llp!!B8,It8llli B Ka"l80TB8 IIPHM8pa Al!Jt.H30TOIIOB I 7SIYI 
.· 1??11 f. · ·. ·· · · " .· · · 
n . n1 . Ha · PRC.: 2 H 3. .· • · · . . • 1 • • · 

. . . . Ta6~2. 
I 

MmneHl> 06orie- ' :' E ~ , ToJilllHHa. IIJronta,I(I, BpeMeHHoe BpeMR. 
HHe, - (Ma .. MmneHett,paapem,- _HaMepe-CJIOR coe-

,ItHH8~JI, 
Mr/CM 

. CM2,. HH8,H0 ,M HHR,1180. 
.. ,tzno · · • • 91 8 · -

I 4,6 • \ 3,0 . •· 2500 2,5' ' , 
111~Nd O · 83 5 ,9,42, 5,7 3125 ... 4,0 . ''fl .2 ?, , • .. Sm 03 95 3 · ' 9,84 , .·5 0 1250 ., 4,0 ,s, 2 ; , . . . , 

Eu,.O?. • · ocT. 7,66 4,0 I•, ·5000 3200 
°'Yb'O . '.'-·9,1! _8,9 5000 .130 ' 1 3 86,2 
(ll \H~, . 82,2 9,49 · 4,9 '5000' 130 

t.l.'2_nQ-ll : 
91,8 4,6 ···1,2. .630. 50 

·1 

91,~ 4,6 0,2. 2400. 50 UzV, ,. i 
'91,8 4~6 0)2 . 320_0.·· .. ,I30 320 

' 
* oTH ,Ita.HHHe o~ocmcJI K H3MepeHW!M napnKaJlliIDDC · d.. ~-
, .. . Ori!ie~eJieHH~:n~ n~pHH . cJ. ..;pac~ HEllTpoHHHX peSOH8HC~B npo

ro.iiwroo:i. OTHOCllT8Jll,HHM . M8TO;i0M, KlC SHa"leHHR Bl1"1HCJI&7llICI, .· II0 ~pMYJI81 

. fr·· . . . . . ·_·•.· , ,: c·.' ·.. cit·,"" lv. · J\l ·r . 
. ' . '. ( cil = K C, VJ l l'lo( , ' 

. . '. < ' . f;l»t ' 1fiff ' . . . . . . \ 
' r,Ite Nat- "'!RCJIO OTCll8TOB 'ol. -118.CT~ B OT,It8Jll,Hl:lX pesoHaucax; , , ' · 

"'= rJJ~ ff' ct/ N: r"" .. , ~ RSJm6poBo~ xoa@nmlleHT; € -:.: ~'iTKBHOCTl, 
perHCTpamm ,It8T8KT0p0M a.m,qa-:-"laCT~; , l)) : "."' reOMBTPH118CDI qBXTOp; ' 
' t - BpeMSI HSMepemd!; A ..; IIJIOl!la.ztl, pesOHaH0a !IO.It KpnBOI nponycK8.HHJI; 

Q) - llOTOK HeflTpoHOB, · II8Mmtd Ha o6pase:a;; . r , . fj_. -: COOTB8T
CTB8HHO nOJIHM _K , ·c1.. _':nmpHHH 11eltTpOHHoro ;pesoHSHca~ . HH.iteKc · "K~ 
yxasHBaeT. Ha. IIPHH~~~0Tl> ,_ iiapsi.eTpa _· RSJIK6poB011Houy pesoiiSHcy, o ,'k~ .. · 

8 

/ 

. TOpm.1 IIpoBO,ItHJIOCl, , CpaBH8HH8 •. B pesyJll,TST81 H3Mepemnt IIOJJY'l!8Hli sHa'l!e.:. . 
-~ mu! am,qa_;;mqnm A1IJt '55 •Heff-rpomrux peSOHaHCOB, HS KOTOpWC A1IJt II pe.:. 

SOHaHCOB cl.. -nmpmnl HSMepeHli Bll8pBH8. . . .. 
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P.e:o.2 3SBH9KMOCTl, BHXOia . d. -'lSC'.fflD; OT BP8M811H npoJieTa 
HettTpoHOB B pemtll,HH 147Svn( n ,ol.)141 Net Toinw: -
cyw,ia no .rtBYM irut8JIBM~ E.~ -:--• 8Heprwr rie:ttTpoHOB. 
B sB. 1 .lJmmsooI BBepxy: OTM8't!8ID.l iIOJIOllt8HIDI H3B8CTHl:DC 

~ ' 1 ' ' ) ' ~-' 

,· peSOHaHCOB. 
' ' ' . \ . 

'1; 

PHc. 3 3aBHC:HMOCTli moco.1ta , ol -tmcTim OT · 

:":.f ,_..~~::~. :: • • · · ' · · '.·l: .'Bpe~i~ npoJieTa Hf~IPOHOB ·B peax_; . , 
- · ·· . '"""'"''".'"• 1 1 ,umr . \-1-\ ( Vl,ol.) . :Yb. E,· - aHep

··~. ·. rnH. H8:ttTpoH0B~ . .lfmoon,1,f BHH~Y. OTM8~. 
'"18HH llOJIOZ81IM HSB8CTHI,1X peSOHaH-· 

,- · .··7.~~~~:~JL COB. 

Eom,moff ,BHXO.It 'peaKI!;HK (~ ,'ol_) .. 
A1IJt nsoTona · 67Z.n nosBOJIWI HEIM • 

1 

BhepB!l8 . HSM8PRTl> H napnna.m,irne' 
• '_ ol ~ · A1IJt He~oTopNX • zs zay-qeH:... ., 

·lo 1111 ILII I J:: I ·! u.a J I .,,.. i 
H:.rl_ 

-~-::.::6:,, .. _;-!.' .... 
. -. HHX peSOHaHCOB 16, 77. llsMepeHHR . 

( . _ - , BllIIOJllI8HH Ha. ny,me Hei!TpoHOB OT'. , . r . , . --'00 

- •!!" ~ 'i •= ·- " ... • . ' HMIIYJlliCHOro perutTOp8. lffiP-30; pa"." 
• ·t; ·. 6oTaBmero COW8CTHO C .mmet!HHM 'YCKOpK':t'eJIE!M 8JI8KTp0HOB Ha pasIWX. npo-.: 
\~ _.· _Jie. THHX 6a·.·sax 'K 'IIpli .pasHHX.:T __ o~ax_MHIII_· eHett (CM. ira6.ir.2). ~- nepBWC .• HS- ... 
,'.' . M8peHHmc Cll8KTpoB. cJ.. -"ISCT~ 16/·B lta"l8CTBe ,It8T8KTOpa sal)JlX8HHNX ,."ISO-

·, ·. ·. · -rmi :e:cnOJ!bsOBaJIB.C:&' ,1t:syxcexnlioHHM HOHKBaI!ilOHHSSI KB.Me pa c ceTRBMH · ( CHK) ~
a :B _ .1ta.niHeffmeM· zs~epeHHR / 7/. IIpoBOPCl> Jia··~ecitott' HOHHsa:a;a:oH
HOl~ItaMepe (UHK). Bpesy.in.TaT88KCII8pnM8HTawraxHCCJ18,ItOB8.Hlrl! IIO.ny'Ie
.HH • 8MIIJIRTY.1tHlile · cneKTpu · d.. ·--qacT~_ BO. BpeMeHHHX . oRHax, cooTBeTcT~ 
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. pesoHaHCSM peaxnmi: 67l~ ( ~ ,~)64 Nl. CneKTpll pesoH8,HC0B IIfll E0 = 750 
II Eo = 223 sB npml8,11;8Hll Ba p.Ic.4-. . · · .• r' 
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PHc.4 AMI.r.mrry,u;Ime cIIe1tTpu pesoHaHCOB 
IIPR Eo = 750 ll 223 sB; TO'!KH -
9KCII8PHM8HT; DyliltTllJ;)HM Kpl!BM -
pac-qeTHUfl 0II8ItTp d. -"iaCTRU; · Eot , 

···. B MaB. · . . 

IloJiylJ8Hll . Trutllt8 .. BpeMlllij)OJI8THll8 
CII8KTPH BIIXO?J:0B o{ -'iBCTID.l B OII-

--- - pe,u;eJiemrux a.m.im-ry.u;Hm: oKHax, co-

... . II·· .... · .· . I . . ·. ,oTBeTc'n!yJllllDC c/.0 H drIIepexo.u;aM. 
. . . . . . ' '· ' .· T8ltll:e HCCJie,Il;OBa.HIDI IIOSBO~ ' 

!Ipe.n;roimn H0ByD cmmoeyn 'izteHTH~ HeflTpomui:x pesoHBHC0B · 7 ,B/; 
T8K R8lt d_ 0-nepeXO,D.ll BOSMOXHII JIHllII, ,Il;JIJI pe30HaHCOB CO CimHOM JTr = 3-• 

,IJ,,m.pacnm:pemm 9ltCIIepHM8HT8JI!,H0fl mI(!)OJ!,!~ HSMH 6wm: Ha"iaTll HC
CJI8,11;0Balmst ycfe,r,;HeHHHX IIO 60JII,~0MY, ~~ •_peSQH_aHC0B C81i8HH:l! peaxnml. 
1475m( \'\,cl) 44- Nd. H 67,Zn ( Y\.~ol )64 NL Ha• ycTaHOBKe)lY:3 "~aKeJI". 

IIo MeTO.IIY BpeMe1m !IpOJieTa oIIpe,r,;eJieHH cpe,u;mi:e ce-qemm B HeIIpepw3Hott 
IIOOJie,u;o_BaTe~H0CTH SHepreT~ecKHX· mIT8PBMOB .u;M 147Sm : B o6r,cm• 
· llHeprm,: · Hei!TpoHOB ,u;o 3 1taB 3 • 4/, a ,Il;JIJI. 

67 ! 'rt - ,u;o 30 ltSB /~ • • 

B STOA xe rme npmlO,ItSITCJI Taroite ~yJII,T8Tll IIepIIUX HSM8peHHfl. pe~. · 
. ( '(\. d.. ) Ha pa,u;HOSltTlUlHHX 'BSOTOIIax '1. YI'. H IIpe,u;Ba:pRTeJU,HHX '· HSMepeHH:l! 
. :- ,ItJI1I 145SlYI. HsMepeHHJI IIpOBO.ItMHCI> Ha IIy1Pte Hei!~poKOB m.myJII,cHoro • 
perutTOpa HEP-30, paCIOTaBl!leroB ltall8CTB8 6ycTepa",ItJI1I YCK0pHT8M JIY:3-40 
Ha IIp0JI8THOi! dase 30 M. ·B pesyJII,T8T8 'asMepeHRff llOJiy"i8Hll nepBHe 'o~H-

' :itH IIa~eTpa , B= 2ir" fj / r ,ItJI1I oL -pacmma BH. c.OKOBOS .. 6yz,r,;emrux . co.c.;_ 
66'7 146 /12./ · , .. ·· .. ,· · ,., . 

TO.lllilifl .. i.\'l H . WI . , .• .- . . , . , , 
. .· . . . ' ' ' \, ' 

' • ·· 1IeTBepTM · rJI8B8. noc~eHa .oIIpe,r,;eJiern ycpe,r,;HeHHux napaMeTpoB , •.·. 
KOMIIayH,IJ;'-COCTO.fllmff, 8 HM8HHO, cpe,u;moc' 3H81i8Hd IIOJIHllX rJ -nmpmt ( Q) , 

. 3H81i8Hd. CM0B0ll .~·· ci -'iBCTJm . Sot JI ,B8p0JITHOCTH H8XC>Z,lt8HR/I 
c/..-'llaCTRU Ba IIOil8pxHOCTH .. sr,u;pa., a T810!t~ 'aHSJil[3y IIO.rryt{eHHHX· 9KCII8pm.18H- · 
TaJII,HHX ,D;aHHHX~ Ocodoe M8CTO y,11;8JI8H0 noHCI<aM BOSMOEHllX H8CT8THCTH.'lec- _; 
m -8qq)eKTOB B II0Be.u;emm ol --m:e:pmt. ;, : ' ' ' . 

Kax'.HSBeCTHO,' CJIOEHSJI MHOr0'!aCTH"iHWI llpHpo,D;a KOMliayH,lt-COCTOJmH!' ( 
• Be.u;eT 1t oIIpe,tieJieHHI,IM · saitoHoMeJlHOCTJW, ycTaHaBJJJ:tBaeMW ·. cTaTHCTH"iecxo! 
. T80pH8i! • 3TH 88KOHOM8pHOCTH 'RacamcJi. H . cpe,ItHHX SHa'<ieHHI. no.mrnx rJ_ :

IIIHpHH. IlPH_CT~'llicTriecxoM Iio,D;Xo,u;e_cpe,ItHM no pesoHaHCSM c Sa.u;aHH!a!, 
3H81:J:8llll8M cmm:a H "i8THOCTH, c:Jli) Be.mroma, IIOJIHOfl . o£ -nmpmm ,D;88TCJI 

.i 

·10 I 
I 

- B•maiieHH.8~· ·. . . •.. (r_ J.>·.. 1)!:l•i· f"} • ·. . . .. . ,; .· .. ' , 
· -.... 'J . ·· . . I ol = 2tf 1f qe_ ': . . : ··' , . 
r,D;e D - cpe.u;Hee pacc-rosnme uel!l',cy'·pesoHaHCaMII co cmmoM z tte-ruocTE.J> 
"Ji! ; P~t- npoHRUaeMocTI> II0T8Hll.Il8JI!,HOro 6apEoepa sr,u;pa. ,r,;JIJI SJW})a-'IB.CTim 
c op6RT8.Jll,HW · M0MeHTOM · l · ·; t ..:. ypoBelil, io-qepHero smpa ,. · mi KOToputt . . · 
!IpOHCXO.u;HT'wn,qa-pacna,u;. Ilpl! 8TOM ,Il;JIJI OllliCaHIDI cpe.u;imx XElpaKT8PHC~ 
Tmt_HcIIom,syeTca'KJiac-repHM MO,D;eJII,. !:!or.iracze TeopeTH"ieciwx:11 s1tcne-

. pnM8HT8JI!,HHX 3H81i8Hl!fl oJ. -nmpml, WIJmCTpzpy~3M08 . .· pHC • 5a, MOlEHO 

. c"ilITSTI> ,u;oBOJII,HO y,u;oBJieTBOPHT8JII,HHM. Ho c.n:e,Jzy'eT o6paTHTEo _BHHMme Ha· 
pesy.m.TaTH; II0JIY'lemwe· Hru.m: WISI ,D;egio~BaHHllX H,1tep c A_>I50. HoBHe 

. 8ltCII8pHM8HT8.Jil,HHe ,D;8HHH8 ,Il;JIJI 171Yb H I 7 \H , a .Tme HOBll8 pac1i8Tll. 
'ltJI8CT8pHHX Jimpmt, C y-qeTOM ,u;eg,op,mn;im, ·yJzy"ml81lT COrJI8CH8 M8JrJIY T80p(l_. 
TH"l8CIWMH H 8KCII8paM8HTaJII,HIIMK. i:}_ -nmpmun.m: (cM. puc. 5 6) •. 
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PHc.· 5. 0THOmeHRe 8KCII8pm,!8H~ 
TaJI!,HHX H TeopeT:Hll:8CltHX.s 
SH81i8Hd . cpe.n;imx cJ. '7 
llll!pl!H _B cpymw;lm · MSCCO;.. 
ooro "ilICJia H,1tep~ PHcy- · 

, HOK 5a xaprutTepzsyeT. 
. ' C0CT0mnte ,tieJI ,D;O. :Hamri 

HSMepeHHfl. Ha pacymte 
56.~TmtaMH.OTM81i8-

•Hll,peSyJIE,T8Tll, IIO.rryt{8H-
Hll8 BHaCTOJmlel·,D;Hccep-

, TaJJ;lm • . 

IlOMiiIMO cpe,r,;He! d,_ ~: . 
ml . CKJIOBSH qJYHKil;itSI · ~ Jm.7IJI8;_ 

. ," ' 

,ca ,u;pyrm& cpe,Il;HHM na~eTpoM 
·· pe~ . ( n , d.. ) , .. xapaxTepilsyt>
lltHMCJI TeM, 1l'l'O cmi6o samtCHT 
.OT,.,ESMeHeim:A, 9H8prml c/., "'.',me_. 

60 
· THJJ;ll Ee1 H aToMHoro . Beca JWl8. · 

00 
'

100 120 
1',() )60 · llO ~ A. · fua-qeruur: oKJioma: ~ 

6). 
•'. pacc-cnrr:imamc.R:' II0 · RJI.aCT8pHOit 
. uo,u;emt, corJiaCHO KOTopol · ·. '< ri?:I)' ' c;,',.:.. loL · 

. .. . · .... ·· . ·'-\,(- _ .. r!<i , . ,,... . ··, . ·.· •. .: ,· . .. D.,'ol "· _. 
r,u;~ · Q ,7. nmpm1a . 'd. :..x.mc-repa~ro · 'pesOHSHCHOro ypo~. He)t8.BHO .·B 

' • '• • C ,,._,, s • •' • • 

11 

' ·, 



-· 

1' 

. pm.max BTOI MO'AeJm 6WIO y,rreHO BJ1WIHH8 ~eqiop.aaD;im ,mep Ha d.. -pacn~ 
ROMll~-COCTO.smmt. 3-rK pactreTHTia TmtlKe wBe'AeHHHe moor HOBlle. K_3- . 
MepeHIDI noJIHllX d.. -nmpmi: .ItJIJi. 1 Yb · K 1 • JI¼ 'Aa.mt HSM BOSMoimocTi. 
IlOJIY'll!Tl> HOilble 3HatreHIDI 11,1U{._ cwroBofl qJYHRnm{ . BTBX · ,mep. . . 
· . , . • BalmocT1> no~eHHwc .. pe3ym,TaToB' onpe'AW~'l'CJI · B03MOlKHOcTiD npoBe
'AeHltll npoBepRR Teopeffl11ecux o:iieHOR BeJIR'lm1W K 3aBRCRMocm J. -trac.:. 
TRtrHolcwroBol·ipyii~ OT MaccoBoro tmCJia,.pacc'lltTSHHOfl Ha oCHo:eamm 
onpe'AeJieHHHX MO'AeJil,HHX npe'ACTaBJielid. Mo'Am "trepHoro sw,a" y,rtoBJieT
Bop:aTeJII,HO BOCiij)ORSBO'A:KT BRcnepm,1eHTaJII,Hlle pe3ym,TaT11. HoBHe BKcnepn
M8HT8Jll,lllle 'AaHHlle no d.. ~pm!SM ,IµU[ l?l '(b :a 1.77 l-1.\- ycTparumT. · · 

· OTMetimeeCJI paHee H8COI'JiaC1'18 Teopo. K BRcnepm.1eHTa~ nO'ATB8J)l':.ItM T8M 
CaMllM BllBO'A M IIpKM8HKMOCTl> MO'A8JIH 11-qepHOI'O .imps" ·,n;mr OllKCaHRSI B3aK
MO'A8flC;BIDI . d,. -tracTKii K •B. ~e TmieJmX 'Aeqiop.mpoB8HHHX ,mep. · : : 

All:aJIH3 BRcnepm.teHTSJll,HllJC pesyJILTQTOB noRasimaeT, trTO, B. neJioM; ... 
. I. noB8'A8HH8 . ol. -mKplm H811TpoHHllX pe3ommcoB OllKCllB86TCH CT8TKC'l'Htrec

ROI Teopnett~ Hao6111eM qlOH8 CTaTKCTntrecm SaROHOMepHOCTefl·nOJJY1I8Hll 
yRSSaHRSI "Ha .B03MOllllllle. Ii:ecTaTKCTRtr8CRRe 9qqleKTll •. ~801, llp8'ACTaMe~ · · 
pesym,TaTll KCCJI8'AOBSHKfl; npoBe'A8HHllX ,nJili npoBElpRR Ha~eMHX OTKJIO-
H8miff o-r · cTaTKCTZ'lecxon Teopm1. : · . • · . · .' •. • • · , 

. - l. C neJII,D BWicHeHIDI, 'AeffcTBRTem,ilo ,im. pe3oiiaHc c BHepnie:a 
~o = l~ BB y 14 7Sm SH(?MBJI8H, , Mu npolieJm. K3Mepe1;.IDI B 60Jiee nmpoxoM 
'A:Kail830He BHeprnfl HeflTpoHoB. B 'A:KanaBOHe BHeprnfl "; EVI < 1800. BB .· 
(r'Ae HBBecTHil HeflTpoHHNe umpRHu peBOHaHcoB) y 14 7 Sm Ha6JIJQIJ;aeTcJI, · " · 
no xpaflliefl Mepe, TPR pe30HaHca·c 60JII,II1ofl BeJIK1ll'IHOfl C. MeTO'AOM 
MoHTe-Ka:p.1Io 6wm oneHeHa BepoJITHOCTI> Taux 8Ha~e1mfl no cTamcTKtrec-

. : xoff Teopo •. IIOJJY1I8HO , · ,rro. BRcnepKMeHTmHaJI IiepoJIT:aocT1> ociHa~eHKJI · 
Cpa3y TpeX, peBOHaHCOB C 60JII,mm,m r.,( B BH60:pR8 KS 90 peSOHaHCOB, . 
corJiacyeTQJi c' Ol!CIUt88MOfl no·cTaTHCTR118CROfl TeOpKK, T.e. no BTOMY napa
M8Tpy . pe30HaHCll He smimmcJI aHOMSJII,HllMK. · ·, · . .. · . · 
•·. •·. ··2; CTSTRcmeCKa.11 T80PRJI Ilp8'ACRa9ima8T H83aBRCKMOCTI,. cpe'Affefl 
~ :-mKpmrn (COOT,B8TCTB8HHO, x(C/D):,> O_T BHeprKK He!TpoHOB (B K3Mepn~
MOM HaMK 'A:KallS30He BHeprd) , T. e. · BaBHCKMOCTI> I C = f( £~ 'AOJIJKHa 
611T1> xoHCTaHTofl~ IIOJJY1IeHHM HaMH dOJiee. nOJmaJI RH~8IlJilJi o no31HHlC . 
ol-mnpm1ax. K ycpe'A88HHllX cetreHwrX ,ItJIJi 14 7~m K !n 'ASST B03MOZ- · 

· .. HOCTI, llpOBepnn . CIIp:lBe,ItJIKBOCTl>. 8TOI'O 3aKJIJR8lmJi. · H8llllI peaym,TaTll no- , 

.• I 

Ka3amr: 11TO B. 3:mcm.1ocTK BRCII8pHM8HT8Jll,HllX ycpe,nHeHHllX Bemrnm (C/D'>-:, ' 
OT' BH8prm![ H8flTpoHOB npC>JtBJIJieTCJi yRaSaHKe Ha B03MOZHOe OTKJIOH8HlI8 OT 

.. :-IIpe'ACKaBimaeMofl no ·c-raTKcTnecxofl. Teopm1 lIJlH ycpe'A8emm no HHTepBa
.JISM, CO'A8plE8111HM no l~l5 pesOHaHCOB. . .. , · ' ; . : · . . ... 
· · · · 3. Hsy-qemi:e oneRTpoB . d. -~cTKn KB peaxnim . 67-Zn ( n; d,) 64 Ni. 
Ha · TenJio:awc He!TpoH!lX noKasaJio OTCYTCTBHe ,. ·J ..:.nepexo'Aa B ocHoJJHoe 
cocTomme 64 Ni. ( d.0 ) Ha ypoBHe < IO MK6 Ilpll HaJmm OKJI1,Horo· ol :.:ne;_ 

. . ~ , . . ' . ' ' 

12 · 

I 

, peXO'Aa'B nepBoe B036yz.neHH08 COCTO.mme.'A0118pH8I'O .impa·col.> C cetre-· 
lm8M. I 60 · MK6. 3TOT pesym,TaT YJtli!BRT8JI8H C • TOtrKK . 3p0HIDI · npelllliKX · KSMe
peHHfl IIOJIHHX J_ -nmpim (6es 8Hamt3a no cneKTpy oL-traCTKn) ~830HaH.;. ', 
COB C 8H8Jll'WlMK .II;O 4 KBB. 0'A8ott KS BOSMOJIHHX Ilpwmll,TaKOI'O pacxo~e-

' ·mm.· JIBJISieTM npe'AIJOJIOxeHKe , · _trTo IIa!)nH8JII,Hll8 · cl i-nmpmw B :acc.ne'AOBaH
HHX. pesOHaHCSX B cpe,nHeM 60JI88 "<ieM Ha nopH;ItOK npemm1am ol0-IIIHpnHN 

( Tor~ RaK no cTaTKcTKtrecxol Te.o;PWI i:roJioxemi:. e o6paTHoe). lipnBe'Ae~e 
peayJII,TaTH KSMepeHlII CII8RTpC>B ol.-traCTKn-B treTupex·OT'A8JII,HllX pe80HaH
cax G?zn: , Ollpe.!l;eJI1lllllHX TellJIOB08 C8tr8HlI8, nOKa3imam' HaJ!lrlme B HlIX 

olP.-nepeXO'AOB. H3 BTRX .II;amlllX MOlitHO C'A8JI8.Tl, o~eHey Toro, "<iTo, OTirnme:ime ' 
{loeJ /(rc-1o) <. l/20. &ro, CimMaeT Ilpe'AIJOJI0llt8HH8 0 .Hapymemm CT8TKC-

. Tntrecrut:x:. 3SROHOM8pHOCTeff . ~i COOTHOmeHM: cpe,n:imx BepoJITHOCTefi nepexo- ·. 
.!l;OB d., O 1{ rJ.-j_ B peSOH8HC8X G~t'l ~ . . . . . . . , .. . . . . . . 

4.. II~we nonHTKH o6Hapyiitemur peaimm1 . (. YI , d. ) 'Ha pa'AROaKTHBHl,IX 
K80Tonax . lV\ . :z 145 Svn 'AaJ!K BOSMOJRHOCTl, IIOJiy-qllTI, Bepxmie oneHIGI 
cetremuf K ~OB B03MOJ!tHl:lX p830HaHCOB B_CetreHHe ,ItJifI TellJIOBOfl TOtrKK. 
PaccMOTpeHH nepcne&TKB!,I 'AaJll,Heflumx HCCJie'AOBSHKfl pe~ . ( Vt' cJ. ) .. Ha 
l)a'AROaltTllllHllX JJ,ItpaX. ' I i / . 

B 3~emm: IIpKBO'AJITC.S: ocHoBBlle ~syJII,Tam mmOJIHeHHofl pa60T11. 
l • MaJxoqioHOBHfl 6NCTpul ,:teTeltTOp r.J. -traCTRn .6WI cneJlRSJIDHO npn

cnoco6JieH R yc.noBH.RM pa60TH Ha IJy'IRBX HeflTpoHOD oT'IBIIIYJILCH!:Dt>KCTOtr-. 
" . mntOB c: ,ItJilITeJil,HOCTl,D BC1ILll!IIUI OT 50 HC K Blllll8 ~ trTO ,n03BOJIHJIO B8CTJI 

zcCJie'AOBSHKJI Ha ycT~omte "WaxeJI" ~ .. . ' • · ·• ' >-· • . 
1 
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