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B HaCTOH~ee Bp8MH Hll88?CH ~OC?a?oqHo 06WHpHaa HH~OPMaltHH . . ~ .~ ... " 

OTHOCHtenLHO nponeccon HyxnoH-HyxnoHHoro H nHoH~HyxnoHHoro 
;··:,,~:~.:/·~ . 

C?ORKHOB8HHit. ·•-" .. ' 

IlpH Tex orpaHHtleHHLIX BO3MOXHOCTHX, B CMblCJie qHCJia MHHJT H 

KO.lmqocTBa CTPSHHU, KOTOpble npe,JtOCTaB.lieHbl, pam1opTepy 1 BPH,11; J(H 

~eJiecoo6pa3HO ll1iT&TbCR ace aonpOCbl B 3TOfi o6JiacTH paccMaTpHBaTb 

OAHHaKOBO JO,JtpO6HO. MoXHO AOJiro cnopHTb Ha TeMy O TOM, qTo B 

A8HHOM pll3,Jt8Jle cJie,JtyeT C'IHTSTb npo6JieMOH HOMep O,JtHH. 0AHaKO 

TepecHl,IX. D CB113H C 3THM BCR COBOK,YllHOCTb 3KCnepHMeHTWlbHHX 

AllHHLIX, KaK H3BOCTHHX no JIHTepaType, TSK H npe,1tcTaBJ18RHHX Ha 

3THM yrnou 3p8HHII. 

1. B3}.l1MO,nEtiCTBHE HYKJIOHOB C HYIUIOHAMH 

a) Ynpyroe paccemtHe. 

IloHJITH8 llOJIHOro Ollb!Ta npH pacceamrn HYKJIOHOB HYKJIOHSMH dwr:o 

C!pOpMyJIHpOBaHO Ily3HKOBHM, Pb!HAHHbtM H CMopo;tHHCKHM npHMel)HO ,Jte

CBTb JleT TOMY HS38,lt(l). B CaMOM o6~eM BH)te OHH llOK838JIH, '!TO 

,IJ;JIR O,1J;H03Hat{HOro BOCCT8HOBJieHHII aMDJIKTYJ.lH ynpyroro pacceRHHR HY· 

KJIOHOB HYKJIOHaMH B OdJISCTH :meprHtt HHX8 nopora M830HO06paaoaaHHSI 

HeO6XO,ltHM~ npoaeCTH H3Mep8HH8 llRTH BeJIHqHH, xapaKTep:e:ay~x 

npouecc paccenHHJI. Ha nepBbl~ aarJI~ MOXeT noKaaaT&cn, t1To npa

I:THqecKH A.lIR onpe.D;eJIOHHII a.MllJIHTYJ.lll pacce.amrn T !_)e6yeTCR 3Wl8THO 

M8H&ma11 3KCllepHMOHT8JlbHall HH<POPMattH.11 H, TaKHM o6pa3OM, llpO,ll;JIO-
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aeHHbrlt llOJIHUtt Ollb!T HM88'1' qHC'l'O aK~euaqecKHtt HH'l'epec. 0,nHaKO 3'1'0 

He COBCeM TaK. B caMOM ,neJie, npH npoae,neHHH ¢a30BOro aHaJIH3a ~ 

K!UtAOM O'l',neJILHOM oxyqae '1'8M HJIH HHHM cnoco60w y,nae'l'CJI o~eHH'l'b 

MaKc~~JILHHtt op6~'l'a~~HUit MOM8H'l' e"'°'"' ~;1/ KO'l'~POM Ha ,naHHOtt 3Hep ... 

rHH eme ocymec'l'BJIH8'l'OJI aaMe'l'HOe B3aHMO,nettc'l'BHe, H CB8C'l'H 3~aqy 

K, Onpe,neJI8HHID orpaHH'll8HHOrO tlHCJia napaMe'l'pOB (5e,..,.+ 2) • _nnn CO .. 

OTaBJI8HHJI(5e,_a~-+-. 2)He3aBHCHl4blX ypaBH8HHtt He06XO,nHMO H3MepHTL '1',l)H 

napaueTpa, xapaK-repH3YIOl!IHX npo~eco · pacoeJIHM (x}. 0,nHaKo noxyiieH.: 

HaJI CHC'l'8Ma ypaBH8HHtt, KaK llOKa3aHO KJienHKOBW4< 2 > ,aMee'l' 

2< 5 t ... ,. +2 >pememdt, H .nnn BH6opa HC'l'HHHOro HeOCiXO,nHMO npo:aeCTH H3 .. 

MepeHHe em·e o,nHott B8JIH'IIHHH, IlpH 3TOJ4 B peaJIJ,HOJI c11yime 3T0 CKopee 

ncero OKa.Jte'l'cJI HaMepeHHe qeTneproro HeHaaecTHoro napaMe'l'pa. 

,naJILHettmee ynpomeriHe aa,naqa noccTaHOBJieHHH aMllJIHTy,nu pacoen

HHJI no 3KCnepHM8H'l'8JibHHM ,naHHblM ll0JIBM8'l'CJI npH HOllOJIL30B8HHH H8KO 

'l'OpWC Teoperu'lleCKHX npe,noTaBJieHHlt ,.iIHCiO npe,nnoJIOll:8HHtt OTHOOHT8JILHO 

3HepreTH'll80KOtt aaBHCHMOCTH aMnJIHTy,nu paoceJIHHJI. 

B HaoToamee Bpeun HaH60.11LmHtt ycnex B npoBe,neHHH noJIHoro onu'l'a 

AOCTHrHyr npu H3Y'll8HHH ynpyroro pp-pacceHHHJI npH 3HeprHHX 52,140-

150, 210,310 H 630-660 Man. Ilpone,neHHe llOJIHOrO OllbtTa npH HCOJie,no .. 

aaHHH np-:-C'l'OJIKHOBeHHii na'l'aJIKHBaerca Ha 60JILmHe 3KCnepHU8H'l'aJibHM8 

Tpy,nHOCTH, BCJie,nCTBHe qero xapaKTepHCTHKH np-pacceJIHHH B paccwaT

pH»aeuott OCiJIBC'l'H' 3HeprHtt Hayq.eHH 3aM8'l'HO MeHee ,neTaJILHO (Ta6.11.1} I 

B npoMeXy'l'Ke Me~y ABYMJI KOH~epeH~HHMH CibtJI BbtllOJIHeH piu; 

HHTepe~HUX paoOT no HOCJie,nonaHHIO ynpyroro paoceHHHJI HYKJIOHOB 

x/ Eo'.11ee 'l'OqHO TpH nOJIHUX :,:ptcnepHMeHTa ABIO'l' ·c Ge ... ,. +1)ypaa-

HeHHi:I:• 
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HYKJI0H';':1:1,1!• c, 1:_oM~,111&1> B0,ll;0P0,ll;H0tt nyaHP&K0B0i! KWo1ep1i1 B mHpOKOW 

,. }, ·c ( J-< :.I !.~ .... :• r· , · 
HHTepBaJie yr.io·B·, c\•:x:opomeit TO'IHOCT:&m liaMepeuo ceqesHe ynpyroro 

t·i'...f ~i/t.~:: . ' . 
np-pacceJIHHJi npu~ :meprHB 22, 5 MaB (Jloc AJiawoc). Hc1:10JI&aoBaHHe · 

' no.JIJtpuaoBauuott ~o,11;opo,11;Hott MHmeua · noaBOJlHJIO HaMepHT& cPP /90° / 
~~- . . . M 

npH',_,20 MaB (CaKJie ) .• :S0JI:&mHe HCCJI8,ll;0BaHHJI ·npotteccOD' Tp0ftHoro pac-

ceaHH u cnHHOBHX 1toppe11aIU11t npoBe,IteHH Ha a·HeprHJIX 52 llaB(YHH-
- , . ) 

BepcaTeT KH0To,Jia6opaTopwt Peaep~op,11;a) H 140-150 MaB(XapBap,11;, 

Xapy3BB). Hatt,11;eH napaweTp Tp0ftHoro pacoeJIHHJI A npH·3HeprHH 660 

MaB (.I{y6Ha). 

lle,pet18Hh pa60T it npe,11;c-raBJI8Hln.IX Ha 3TY KOH<l>epeH:ciHJO(B nop~K

nooTynJieHHJI K pannopTepy)Ha'lmtaeTCJI pa6oTaMH,BUll0.lIH8HHb!MH B Jy0-

H8 npH 3H8prHH HYKJI0H0B 630 MaB,H aaKBH'lHBaeTCJI ~HKJI0M H0CJ18,ll;0• 

BaHHtt,BunoJIHeHHNX Ha noJIJIPH30BaHH0tt MHmeuH B :SepKJIH B HHT8pBaJif 

aHeprHtt 0,3 - 6 raB (Ta6Jt.2) 
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IlpHM8'lBHHe: X - peayJI&Ta-ru, ll3B8CTHU8 pauee. Ilo,11;po6aa.a: 6H6JIHOrpa
. • t1m npHBe,ll;eHa B M0Horpa¢HH BHJI&C0Ha. +-. pea).n&TaTH pa6oT, npe,11;

o-raBJieHHNX Ha K0H~epeH~Hl>e 3HeprHH orpynnHp0B!-3-HU B C00TB8'?CTBH 
C pa6oTaMH no ~a30B0My BHBJIHay. 
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~ 
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0c.m. 

. Peay.nl>TaTb; li3MepeH1dl. xapaKT8PHCUIX pacce.lUIRH npK 3HeprKJ,l, 

., 430 M3B (Poe H np.) 

D R A A' p 

30. .34 :!:.22 .06 :!:.11 .47 :t..20 .33 + .06 

45 y60 .19 .40 .11 · -.15 .12 .06 .11 .40 .06 

60 047 .13 .43 .oe .36 .09 .06 .09 .25 .04 

75 ;52 .11 .47 .07 .35 .oe .22 .oe •• 6 .03 

90 .67 .10 .47 .05 .27 .07 .36 .07 

105 .65 .15 .35 .11 -.12 .16 .01 .11 -.23 .05 

120 .59 .25· .34 .18 -.12 . ·.22 .oe ±.22 .:..40 · .11 
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XapaK'l'epHolf oco6CHHOCTI,D B nocTaHOBKe 3KCnepHMe!ITOB no 

HCCJie'AOBaHHD' HyKJIOH-HyKJIOB:Hotio pacceHHl!IH :s,noCJie,ztime :;11na-,I'o,l{a · 

HBJIJieTCH nmpoKOe HCn0JII,30B8HHe HCitpODill 'K8:U8J);t ynpaBJIH8lihIX ·cHCT8llOff 

CD;HHTHJIJIJlD;UOHHill ClieTtnmoB • IloJIJipH30BalilI8H l.!ll'.DieHI, !'!CnoJII,30BaJiaCI, B 

'ABYX--:mC!IepuueHTa:X:-B CaKJie H ,BepKJill.' 0,l{H8KO npma:eHE:HHe. 3T0ff, H0BHHRH 

B Te:?I~K;1 arrn1!ep~11e;1~a B 6JIHlJ(aHmeu 6y){YJl\e~ .zl0=HO 6ecC1Iopno peaKo. 

noapac!l!H. 

6/ iaaoDiiiff 8HeJIH8 HyRJI0H-HYRJIOHH0I'0 paccemrH:!I.' 

KaR yxe I',0BOPHJI0CI,, onpc,11 eJieHHe allnJiHTY,lllil HyKJIOH-HyKJI0HH0I'0 

paccemEHH n ,_o6Jiac!l!H 3Iteprlllf ,!l0 nopora. ueaoHoo6pea onaHHH Tpe6yeT npo

Be,l{eHHII Tpex-'IeTLJ:pex ::i rtcrrepHlleH TOB )\mc:e B Tou . ooy'lae, IOI',!la mt_ penUtJIH 

OI'pa!IH'IHTI,OI y'IeT0ll B3 0l1~0):leff<?TBIIH T0JII,RO DO BnoJIIIe onpe):leJienm:x: no 

op6HT8JII,lIOUY MOlleHTy C0CT0JlEU'lll •. TaRHll o6paaou peaJII,HBlI B:>31!0::itII0CTl> 
' ·<' , ,. .,, 

BEIIOJIHeHHJI gi_a~?.BOI'0 8HaJIH31l!., e.CJIH ncn_oMHHTI, Ta6JI~y H3Be_?THH:X:, 3E;C~ep~-:

JJeHTaJII,H= ,ll8HII!i!X, cylll;l-C'lrByeT Ha Tpe:x:-'IeTiiipeX aIIepI'HJIX B cJiy'lae pp-pac- . 

ceHHHH H He 6oJiee, lieu npu o)\Hott /I47 Man/, B cJiy'<ae MJJ-paccem1HH. 

0)\HBI(O yxe K n])ODIJI0!i R0H(!lepemt;HH B iiteHeBe /I962 r./ 6H1IO TI0R838HO, 

'ITO c npHBJIC'ICHHeM IIeRO Topr_,rx Te_ope TU'Iecro1:x: coo6paa:em1tt,. UJ.!eBI?IH0C!I B 

TO · Bpeiur o:tcrrep1rneHT aJII,HIJe ,llGHHlle no 3 B:>JIUJIH ,ll0CT 0TO'IHO O,llH03rtai:mo 

onpe):leJIIITI, aunJillTYN ByRJI0II-HYRJIOHHOI'O paccemnrn D IUITe;pnaJie :mepr:ldt 
/3,4/ 

OT 95 ,110 800 MaB • 

3o nepHO,ll :!.10:ll:.I\Y ,!IBYllII R0H!l>0P8Rn;HJIJlM, H0!)H.I\Y · c pa6om1rn no 

YTO"lllelIMJO pmee Haltzlenm:!X pellteHHtt, DEIIOJIIICH PJ:Ql pa6oT no wa~0Bo:uy 

!llI8JIH3Y ,!(OI!IIWC no paccefIHHD HYRJIOHOD IIYR1I0H!ll!H npM · t!JHICC11pOD!lHHOl! 

OIIeprim, rcaR B o6J.!aC~H 3II8J;ll"Htt HMZ:e IOO MaB, TaK M npH 3Hel)I'MJIX 

DJ,IDle rropora :ucaoHoo6poao:saHHII. B nacTo~ee Bpe1rn, Tarou1 o6pa3oll.l, 

o6JI ecTh :mel)rntt, n .toTopo tt awIJIHTy .~a paccemrn11 ,llOcTaTO'IHO o,11HoaHa'lHo 

YCT8II0DJiena, D CT0pony 'llBJI!lX 3Il8J)I'H;: pacI!!HpeHa ,ll0 20 Man, Toe.; no'lTll' 

,llO Tartl!X sHepI'J!i!, rrpu !(0T0J}l X HU6JID,!;ll8TC!I tt!C -roe s -paccemme. .. 
': 

t'- "" I 
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Bume rropol'a ueaoHoo6pooonSHUR aumrH!l'y,Jta pacceB:HHR 'onp~e.1uma npH\, 

,:,pex Sltepl'Hm: 430; 630 H 970 !,fan~ TipH OTOll )tJI~q :mcpl'l1H ·95, 147 i 
210 Mon n11ITJIHTY ,tta Jl!lCC8JIHHR onpe,,: e.'l'.eJia O,JtH03H8'1!10, re BCe:ir:: ~py!'MX 

CJiy'l81IX /23,, ·40,. 52, I26, 310, 630 11 970 Jfan/- ITO-JIO:J::()!JJIC HeCitOJibI{O 

xyxe - ~!i!CJIO ,!>ellle!Udi l(OJie6JICTCl? OT')t~X ,!10 Tpex.· O.n;naKo, CCJlH npe,tt

ITOJIOl£llT I> 1 'l'?O 3HCJl!'eTH"ICCKH e 3 aDR CltUOCTH i?e,aonu::,:· c J{DHI'OD lJO·HOTOHBH, 

To BO ncex yKaaamwx CJIY"l~SIX :uo::mo naftt-11 Hm6oJiee oopos:moe pemmrne. 

ITpuHman npoI'pruurn (!'.aaonoI'o· a:iaJIH3a ocnon1rnae.TcJI ua cne;:c·D

D\ll npe,ttnOJIOJE Ell HJDC: 

I. B3auuo,ttelit~BHe HYKJIOIIOll n·: COCTOJi!!JtJilC c D!lCO!lB!H op6l~!l?BJil>

HI,Wlf lJOJJCHTaUH rr.pamm:&E:O OTIHCBBSCTCJI o.n;uoim30IDiolit Jtltal'JlO.U:MO!! Je.!ru

?.18H8/5, 6/. 

2. Op6IIT8JI1>H1IC uoueHTH, HO'llli8Jl C KOTOJ)HX IlpHllel!JU(O O)lHOl!e

aoHI-TOe npH6JIH:E€!Hle, llO::!!IO · ou.emtDS!rl> JIH60 no 1!3 :OOCTIIO!i rr.p:u ;i;rumoU 

3HCJlI'l'IH )tJIHHe BOJIJIIl HyitJIOHa D CIIC'!relle D;CHTJ:a MSCC lI Pa.itnycy ·:iteli!CTBK.II 

s:,ttep1uoc CllJI /I(O)ffiTOHOBCKasr JVJUHS DOJ!Hli n-J!eaoun/, JIH6o pyKODO)tC!'BYJICI, 

,:,e11,. ~o n 01-1uoueaoIUIOJ1. npu6JimreHHH noJI.flJ)lt3al{HJI 111n1· paccemnrn 11yrmo

HoB HyitJIOHQJUI pallHa HYJID 171. 
s. CyD\eC!rDye,:, aaps:)tOB!lJI I!a38BIIC!WOC'l!I, J;ll;CPHIU c:r;m. 

4o 06p!l30:BaHl'!C TI-ll880HOll H)t8T1 D OC!IOH!Oll1 !J COOTDCTCTDllll C 

J)e30H8HCH01l l!0')\8JII,D U3 H8lJ/lJil>mIX cocirommif C nOJIHru.t HlJ,O!l'OIIll'l«:KHK 

cnHHOll T = 1/B,9/. 

'CJICltYe'.r 88lle'l'HTI,, TJ!l?O nepDLI() TpH npe.~nOJI0%1EHJI ,7{0C!IB20"IHO· 

y<Se,ttHTe~:&HO IlO/(TDepz,ip_J'.iTCJI DO •DCeif IICCJie,l(OBSHIIOt 06Jit1CTlt; :mep:rnM. 

ICou~HTa cB.s:il'l s Tex c.:rytramc, xol'.n;a ee 6epyT n t<n"lecTne cno6o_it

noI'o IT8JXUl8Tpa 1 6JIH8Ito R DeJIIf'!Jt He 1 IIOJiy'leHHOff H3 Ilp.-pacce.fl!Ill.llo 

O~eHP.a l18KCIU!OJILHOI'O· 3HS'!emur' opCiml'aJII,HOI'O 110UeicT8 1 nocJie KO TOpOI'O 

Mo"i:Ho, rroJin3<ll a Tl>C.II ow101:eaoHHLm npu6Jinxer:n:e:u:, c,11c.1uumasr Ba ocnona

mm nyHF.T8 2, OR831!D88Tal npaDllJI!,llOff. 
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~a30BLle_, c.~ HI'H. :T ;=: ... I,. !1.0JIY'l'.Olilll!~. ,npu, conuec~HOU. ,ilJB30BOll _aHai;tH3!";• 

xopomo, c_0Bna,11a_JOT. c, pe::ryJil>TO !!l:lllR rui:_wrnaa, ,o,1\Hf'X ,PP•.A_aH~, ~'.?Oi ;1tacae-,;, 

. TCJI nocJie/\HeI'o_, . npe,11no;iroxeHHJ1 oTHOCJITCJIJ,HO ripoD;eccoo 1!.e~_o:aoo6JH 30J3a7 :, 

IIIIJI, TO. ouo -3uatmTeJI1,:ao, MeHee o,60C1:toBaHo,.:;xoT_;1 Ha pesy~bra;ax "8.lJ:a.JIH3a 

CI<B3DDae'?C.'J;· :0001,ua 011,'Il,HO. 3T!) o6C'l'Ql'l'eJIJ,C_ll'BO, m•-BH,1\ll:J.!OMY,.~cJl!e,1\YOT 

Y'lHTliDO'l'l>:,'• paCCllOTPUB!lJI peayJIJ,Ta'l'I,1 ,<1Ja30BOI'O OHOJIH3a .npll· 3l!C3PI'H.JIX. 

Bame .no,popa, Me3oHoo6pa3oBaHl'IJI, !''· ~ , ·:f_ 

,·' lICl10Jil>3yJI ,artrtapaT COBllOC'l'HOI'O ilJ830_DOl'O. 8Ifl.,Jilll3a np ,I{. rr•,1\BH

HHX D o6JI8C'l'li OTHOC KTCJIJ,HQ MaJIIDC 3HepI'Htt, nec1,ua Ball!:IIO npaDHJIJ,llO 

Y'lCCTJ,, rcyJion. YqeT K)'JIOHO B ctinaoBOll run Jill[38 npH· OTUOCUT eJIJ,HO. BilCORllX 

::irrnrI'm x· /:rraq;:HaJI c. :mepI'HR- 40 MoB :t n1,1me/. Mo:i:mo .rr,eJiaT.J, 11eTo~ou, Hc

rroJIJ,ao :uan111ru CTarrnou
7
lincnJiailTHCOU H MeTponOJIHCOll B HX rrepBott pa6o~e 

no (p030DOuy aHB.'lll3Y rrpn .3HepI'liR 310 M3✓101. KaK l10K83Ii1B8DT pe3yJIJ,'Jll:

Tiil HHT~pnponalIHJI ypamreIU1JI ll!pe,1\HHI'epa, rrOJJY'leHHiile B )l;y6IIe C1mmmu 

li ,OJJ: CaH Xa, nonpnBRO rrpli y'leTe Ry~oHa MeT0,1\0ll, HCIIOJIJ,30B8HlIIlll B pi-- . 

6oTr/I0/, R Halil6oJiee ?!J%CJIIilX CJzyll!llBX He rrpeD!illll8CT ,11nyx omH60R B ,on-. 

pe,1\eJIOlUlll .imepHQJ:l 'IOCTH. Q830BOI'O C,1\BRIU • 

B o6JiaCTR UeHLl!Il!X 3HepI'Ui! cyJilCCTBYl!lll\ll•e l!8'l'O'All y'leTa ItyJIOIIa 

11a10T·, !10-DII,1\l'll!O:lzy I BaJJ:eTHO,· UeHl>UJY·D TOtll!OC!rL. H3B8CTBO, "!TO ,1\JIHIIH 

. ·s paccemnrn: B 
O 

-coCToroIHH1 no.rryqemme rrpu aHaJiuae pe3yJILTaTOB rrp 11 

pp-:ntcnepH!!ellTOD, cm TDBJIJIDT -23,68 ± 0,03/II/ H· -I7 ± 3 /I2/ 

~epuli CO·OTBeTCTDeHHo, CJie.ztyeT 301!8THTL, 'ITO BCJill'fflllQ - I7 (l)epuM naxo

llliTCJI -TOK:l:e B 30:UCTHOl,l, npoTHBOpe'll'lll C ,PC3YJII>Ta~Ml'l 110uep-emill BoU;o

Del\ROI'O, KopcyHc:itoro H Ilaiuma. /I1AS nu. H.B. Kyp'la Tom/. Sur anToJ)H 
-, ', . .. 

B CDOuii, 3!tcrre:pm.;eHTe HamJIH, 'ITO_ ,1\Jl_JU!a pacce.llHli.iI -_B cm~.,;el!e llBYX H~11T:-:

l'lOHOD D 
1,S,. -COCTO!IHHH paBHa-/2:J,6 ± 2 1 0/ l(lepllH, 

: :1 

• • ~ " 1. 

Ill 

~ -~ -~· ,,__.....------=-



Ta.on1ma. 4. 

HaH()onee BepoHTHHe auatleHHH ;iaaOBIJX C,[IBHI'O'B. 

40 52 

+ + +--. + 04 0,19 -. 0,5 0,12 - 0,01 0,12·u,04 0,6 - 0, 
+ + + + 52,71-0,4043,11-.0,7335,52-1,53 35,.88- 2,11 
+ + + + 102,39 -5,81 61,80 - 3,69 65,11-4,08 55,58- 2,24 

lp, 
1Di 
3pt. 

~p) 
E.i . 

'}Fi 

IF: 
J 

3F: 
3 

J F. 
. " 

2,18 ±2,46 9,0~ ±-1,76 16,43:t-2,39 7,65± 9,23 
+ + + + 2,30 -1,06 -3,09 - 1,09 -4,06-4,49 -2, 14- 4,,18. 

-1,01 ·±1,47 -6,85 :t 0,44 -6,96:t0,53 -0,GB! 2,00 

2,22 ±-0,15 4,76 ±0,25 5,51±0,63 s,30:t-1,39 

4,30 ±-7,66 -1,54 :!: 6,86 -2,44±29,4 -14,,10fy,05 

4,82 :!:5,51 -5,10 ! 4,52 -2,821s,48 1,55±4,55 

o,76 ±"0,19 1,67 :t 010 2,46±1,59 .2,20:t'o,96 
+. + +. . + 

7,34 -3,94 8,65 - 5,02 5,61-12,5 4,43-0,01 
+ + + + 0,21 -3,30 0,77 - 1,t)2 3,74-4,62 3,93-1,59 

xi Haoop !JOnyl!eli YTOl!H6H11"6M UHTepnon11poaaHHHX 
aHalleHHti (paaOBI::lX Ci!B11I'OB. 

II 

9.5. 

0, 068 ± 0, 012 
+ . 

,N, 14 - 1,86 

40 25 ± 2 67 , . , 

10,76 ± 2,67 

-12,12 ± 8,40 

-12 37 ± U 46 , ' 
10 01 :±- 0 46 ·' , 
3,88 ± 5,93 

-11, 23 ± ;::, 35 
+ 3,57 - 0,37 
-1-

19,82 - 2,42 

1,78 :!:' 1,69 
+ 

- 2,42 - 0150 
-1- .· 

-0!54 - o,54 

0,12 ± 2,45 
+ -1,07 - 0,86 

. + 
-0, 19 - U,21 



3Heprw11 
Mft1! -~ 
's .. 
;S,. 
3 Po 
'P, 
lp, 
3p1. 

l, 
3p, 

'D~ 
3p,_ 

3J)l 

f1, 

3 F~ 
I F3 
3F, 
)F. 

Ii 

f: .. s 
~& .. 
I c;., 
'Gs-,, 
1&, 
E .. 

l1,t'1 

'I-ls 
1Hs I . )Ht " 
3p. 
lP, 
1p~ 
1D1, 
'Ft. 
"}F. 

l 

l'a1umra. 5 
Haw6onee sepOHTHHe sHatiemrn .)asosux c,rpmros 

~ 0,040;. • 

15,ll±o,51 

28 83±"0 71 
' ' 

5 78±0 51 
' ' . + 

-19,91-1,31 
+ -17,52-0,18 
+. 14,00-0,13 
+ - 0,01-1,17 
+ -14,40-0,60 

. + . 
5,95-0,13 

+ 
19,83-1,06 

+ 
2,10-0, 73 

+ 
-2,35-0, 10 

+ 
- 0,'10-0,29 

-1 s4±-o 52 , , 
+ -1, 45-0, 22 

·+ 
0,51-0, 17 

21Q 
-.J:-0,6616,004 

4,31±o,44 

11 70±1 42 . , 
+ -0,95-0,61 

+ ·-28, 48-1, 55 
+ -21,83-0,17 
+ 15,06-0, 13 
+ 5,51-1,28 

. +. 
-18,26-1,29 

7,20±"0,1a 
+ 26,12-1,29 
+ 

2, 74-1,26 
+ 

-2,67-0,10 
+ 1,40-0,25 

-5 10±-0 52 , . 
. + 

-2,36-0, 17 
. + 
1, 94-0, 16 

~. 073
3¼8, 007 

-6 05 ±1 56 . ' 
-6 24 ±2 56 ' . . + 

-11, 29 -1, 48 
+ 

-23,67 -3,54 

-28,62 ±o,76 
+ 16,38 -2,55 
+ 21,71 -2,57 

-22, 96. ±1, 60 ·. 
+ 11,48 -0,48 
+ 18, 77 -1,93 

1 01 ±1 24 , , 
+ -2,08 -0,38' 
+. . 

1,12 -0,60 
+ .. 

-5,00 -1,32 

-2 56 !"o 60 , , 
+ 3, 15 -0,32 

llHWMan l.19.CTb ipasos1:« c.~swros 

12 

T:30 o, 000 ro;-001 

-2G is t 3 ·go ' ~ . 
+ - 3,06 - 5,69 
+ . 

-41,16 -17,2 
+ 

-24,45 - 7,32 
+ -35,47 - 5,32 
+ 

19,41 - 2, 79 

7,32-t 9,24 

+ -36,01 - 9,03 
+ 10,64 - 3,03 
+ 14,56 - 7,14 

~45-1±243 , , 
+. 

-3,14 - 2,00 

-G 46 ± 2 07 ' , 
+ -17,91 - 3,51 
+ . 

-: 1, 55 - 1, 54 
+ 1,94 - 1,11 * . 4,15 3,54 

3 36 :l- 3 48 • I I 

5,40 t 0,89 
+ 19,00 - 3,89 

2;00 ± 1,78 
-5, 75 ± 0,90 
.. 059±-0,74 
... ,' o"7 ± % 17 ... , + ' 
-3;39 ~ 1,02 
0,86 ;.. 0,47 

1 75 ± o; 11 
-2

1

58 ± 3 11 • ± ' 1,82 :i- ;-;,34 
13,19 . 8,06 
3,80 :l: 3,56 

. t 9,12 - 4,0~ 



Ha I{OHcIJepeHitHlD IlPS'ACTaBJiemI pa60Tli no (l}a80BO>cy ana JIH8Y 

npn HeCKQJII,KR:X: cIJllKC~poBaHRHX :mepI'I!Ji:X: B HHTepBaJie 20-630 MaB, 

B.oinciJIH.emme B ,lo76ne /KaaapmroB, K:11ceJ.IeB, CaTapoB -T:a6JI.4,5/, <Ila• 

aoBouy ruirurnay pp-pa.cceim:aa: rrpn :meJ)I'nm: 970 MeB1 npoBe'Ae:wme B 

KHOTO /,x:aua H Xomxaamt/ ll H0BY8 yroqaeHHUe pp- H np-ipa30BH8 napa-
{ 

uerpu, nOJiytzemtIJ:2 B IleIIbCKOU y:mmepcn:T•eTe Bpahcu., KpHC'1'8RCDCOll, 

XyJIJIOll H CHllOllOll• 

MeTO'A, UCIIOJII,30BaHHUtt lie.JII,CKOtt I'pyrrnoJf 'AJIJl HaxOlr'AeElD..S: 

(!ia80B!>!X C'ADHI'O✓Is/, OTJill'ISeTC/I OT o6wmol'o MeTO'Aa <Ila80BOI'O aRMH• 

aa, o RaTopoM 'AO cnx no.p IIIJia pe11L. C'AeJiaB npe'A!IoJioxerme o B~e 

:mepI'eTHtzecmM sn BHcmtocTH <IiaaOB.oIX C,l\Blil'OB1 aBT0]).5[ rroJiytzo.lDT B03M0Z

nocTb o6pa6aruBaTI, 'A8HHble 1 rroJiy11ernme, rrpH pmmu: :meJ)I'WIX co:Bllecmo, 

n 'I'armu o6paaou H8XO'AHTb l)'laaonue Cl,V31!I'H 'A8.ll!:e npn Tex _0HepI'llJ!X1 I''Ae 

aKcrrepnuenm JILHWC 'AaHHm:: HBHo He.ztocrarot.rao ,itJIH rrpo Be'Aemm waaoBoI'o 

8HaJIH38 06H"ll!blll MC'I'O'AOU. 

· Sa H8'l8Jil',HLle rrpll6JIHXCHUJI 'AJIJI c!'a30BHX Cl,V3 HI'OB npll 'AaHlJOtt 

:mepI'l!ll rrpnmn.ia!lTC/I DeJIU''lllllbl, IIaftztemme JII3 poonmc ITO'I'SHI\HllJILHBX uo

'AeJie.tt. 3a1!e'I'HLI1! HC)\OC 'I'8'1'KOU 3TOI'O llC'l!O'A8 Ji:BJiaeTc.a: or YTCTBJ!:e B08UOX .. 

HOC!rH HCCJIS'AOB8Tl',> HQ.CI{O.JII,H)) 0'AH08H8 tJHO ITOJiyi:re:e:no e pemeHne. B TO ll!:e 

npeu.lI rrpn IIe.l\OC!lll TKe :rncnepnueH'I'Mbrrott 1mw.i,punn:1nr u1mRuHanpye:imff 

'AID II8:X:0:l.l:'AElHHJI qiaaom,rx C,l\B W'OB rJ,yIIR~IWHaJI Hllee'l' Bl'l'A Becr,ua CJl02UlOff 

rroBepxnocTH JII nepommocTJ, rrorracTI, B JlOZHbl.tl llHHHuyll ITO Ol(HOUy liJIH He .. 

CKOJll',I<UU napa1.ie'I'pau 'AOC'I'!i'I'O'lHO neJIHKa. 

PeayJIT,'I' al!'LI 1 ITJ)C'ACT8 BJI CHHRe HeJIT,CKO.lt z,py rrno.tt, ITOJiytieIIbl rrp:11. 

o6pa6oTRe 780 'l'OtICK AJI.a: 97 suepI'ntl ):iJI.fI PP H 762. TOt:leK rrp:ir 85 :3HeJ)I'JI .. 

np-pacceRHHR. OrH0lll8HH8 2. 

IlOJzy'leHI-rne :mepl'C'l'Il"ICCRJ!Ie naBMCUllOC'l'H /l)aaonu:x: C'ABUI'OB rrpel(c'l'aBJiel!W 

IIa puc. I, 2. ,ll;amme <!)aaoBOI'O anamraa rrpH <IlH;itCHponrurn:wc: sHepz,a.ax 

lJ 



noRaarom ,n;JIJI cpaBuemrn· Ha 3TPIX :m:e pHcy:mw.x roq.lUU!ll, 

H8 u6oJI:r,mee pacxo:::.n;emie B Ha tt,lteHRllCC paam.tUJI ue'.ll'o,n;awt nepa• 

ueTpax o6napy:m:.tme'.rcJI B ana'leH:rui:x napoe!!pa c:uemHBaHJUI £1 • TipaB,n;a, 

TO'lHOCTI> onpe,n;eJiel!lfHH 3TOro na:p311eTpa B o6~aC'l'JI 3H6pl'Htt HH:m:e IOO MeB 

O'leHI> Hlt3Ka, HO npH 3HeprHmr I47 H 3I0 Men - pacxo:m:,n;eHll!e 81lllCDOe. 

TIJiaHliiponamrn 3KCnepHlieHT8 IIOR88nID8e'l', 'ITO ;!lM li8,lte:JICEOI'C onpe,n;eJieBU 

napi.ueTpa c:uemHBa.Hl'UI £, 1 B 06.JiaC-TJI 3HO]PI'Jlft HJiliCC I00 Men necr,:u:a IIO• 

Jle8Hli 6HJIJI! 6u excnepHJleE'.rl\I no ltallepc.a:JID KOe<W>JI~OH'l'OD KOppeJI~D 

IIOJI.iipJl88~Htt HJIH OIIR!Zlil C. IIOJIJtpH80B8HlillllH rry tII(IHlll lt IIOJilWR80IlaHmlJlJl 

1.1:mrreHm.iR. 

B SaRJIJOtzeHJle 3TOro pa3,D;eJia ,llORJia,n;a neo·6xo,n;HUO O'l'UC :n!'l'J', O'I e,,; 

,n;yD~ee: 

I. PemeHHH 1 noJiy'leHH.hle panee npH l'J)aaomu anwrHae .n;amna: no 

HyKJIOH-:ayRJIOliHOuy pacce.llHJIJO, ,IIOCT8'1'0'1:00 ycTott'!JlBH. OHR, R8K npaBMO, 

BIIOJIHe YAOBJieTBOpHTCJll,HQ npe]tCK83llB8DT peay,n,Tam 6y,n;yiqrrx 1rncnepJ1• 

ueHToD /Pnc.3/ u nocm yTotIRemrn c.n;BuraJOTC.lI He 6oJiee, '!e:u Ha o.n;ey• 

,n;ne.omn6RH. 

2. ~830BEle C,lll nrn BOJIH C H30TOIIH'ECKHll cmmou: T .. 0 :m: 

T = I IIO BeJIHtIEBC IIpH:UepHo o,n;mraKODUo Tru~JIU o6paaou, D3 QJtUO,n;el!cTBllLII 

D 3!1!l1X COCTOJlHHJDC O,ll;MH8ROBO JUITCHCKDlililo 

3. Ilpo~ecca :ueaoH006/aaoDmin.11 B coc ~mumx c T a I m,n;y!I! 

B ocnoBHo:u 110 
1b 1 1/F co C'l'O.flllJitt H D :iTo:u c:wC.Jl[e noc~ nepH(tlapH'lG• 

cxll!ft xa.paKrep. 

4. KOHCT8l1Ta CB.fI3JI n-ueaoHa c HYICIOHOll 6nnaRB K BeJIH'UIHEI 

0 ,07 Bea.n;e, 3 a HCMDtzeHJteJ( (Jla80BOro 6H8J[ll!38, npOBEl,IlemHOI'O rtpll! :mepl'll!lll 

I47 Mello IlpHTJ:l'!Ha no cne.n;nero OTRJIOH8ImJI He COBCell JICHB. Boa:uo:z:s:,, ~o 

'IOC!l!H'lBIO 3TO peayJn.Ta!t npeHe6pe:;reHnl1, c.n;eJiaRBlll: nplt ytzeTe KYJ'IOHa 

R npJ! RCIIOJ'II>30B81IIUI .n;ettTpoH:& B K8'!Czy,J!De nettTpOHHOtt lll'lfil8HH. 
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B/OJ'(YIHO'l»oa 'oc,paaoBaHne TI .'..~e;oH~~ B HY HJIOH-HY I<JIOHHHX: 

C rommoBeH,lf!JC. 

BoJiee ·11iui Me~iee noJI>Iall ll.f!POPMa.J.llH! o npoueccax 06paiioBaH1rn Meao

liOB B paccMaTJHfBaeMolf OdJiaOTl1 :H1epral1 ~M88TOH B 1rnorOHllj68 BpeMH 

TOJihl<O · n:iiH cny1rnR Heynpy roro paooeHH,rn n1ioroHOB npoToHaMa. }1conen;o:.. 

Bamrn Heynpyr.ix hp-oTOJIHHOEeHutt BHilOJIHeHO MHOI'O JCYl!(e • 

. Ha !;1{0~4 IlOHa3aHU :rneprentiecHil6 aaBl(O~MOCTI,1. oeqen11l1 o<5pa30BaHt1.fl 

TT0 
II Ti1 

M63 OHOB B pp-cTOJil{HOB6HIHI D Jr1HT6pBane 3HeprHl1 n:o 1· raB, 

YrJI~BHe paonpen;enemrn ,r -Me30HOB, oCipa3Y!Olill1XOll B ff-OTOJIHHOBeHKHJC 

Bil~OTb ll;O 3HepN!r1 660 ivl:rn, BilOJilie Yl(OBne TBOp;ireJibHO OilKChiBaIOTOH 

BllpallC8HlleM O -t 8- ()J)
1,/!J • TamlM oCipaaoM oopaaoBaKK6 7i .;.Me 30 HOB 

npoKcxo.n;u B ooHOBHOM B 5 K P oooroHHHHJC. lfaJil(IJK6 D -B011Hll naq11-

Haer OHa3UBaTbOH, no-BKJ'(KMOMY, TOJihHO O 3Heprne~ CiOJibllie 700 M3B, 

H6MOH03H8preTKtJHOOTb ny'iROB Hel1Tp0HOB :imoo1rnx 3Hepr11l1, TPK qa

OTllUbl B ROH8'JHOM OOOTOHHIIII 601!bllll!HOTBa paam'.(al1 oCipaaoBaHKH Jr-Meao

HOB ,OIIJibllO aarpy:n;HH!OT ll3YtJ6HK8 peaRUlll1. BcJiel(CTBKe. 3TOrO 60Jihlll8.R 

IlOJIOBIIHa OB8D;em1tl O .'npoueccaJC Meao'.I006paaoBaHl!R B hr-cT01Im10BeHllHJC 

no11ytJ6Ha B OilllTaJC C l!Cil01lh80BaHKeM :n;ettrpoua B RatJ6CTB6 "H8l1TpOliHOl111 

MlllllenK. Ha pKo,5 .n;a1rn aaBKOllMOOTb IIOJIJ!OrO oe'qeffl(H oCipaaoBaHKH · · 

JI -Me30JIOB B hp-oT011HHOBeHIIHX. YrnoBH6 paonpeJJ,6.Jl6HIIH OCipa8Y!OllllllCOH 

JI -M630ROB :n;o :rnepr11l1 600 M3B TaRlK6 He OOJJ.6Pll!llT 'I116HOB .Cionee BllOO-

·.
, "'"".·A_ . , . Rl(JC,, '16M VU-'~ 

roBopH· o. paCiorax, npe:n;oraBJie.unux Ha HOH(tlapeHUKIO, npe~e Boero 

xotJercR_ oHaaa~r, o yaeiora ry~~B1rna, Kmfrapa, KanraHoBa, JieCie:n;eBa, 

Map11ma, !!yollHa,llpoxo~Ha, CM011RHRKHa, CoRonoBa, Copoxo, -qytt Ba .• 

t]yaHa /,Ily Ci1m/, K3ytJaBmHX O IlOMOlllh!O l!RJJ;KOBO:n;opo.n;iioll Rfill0Pll OCipaae>:-

BaHll6 7j -Me8 OROB B pp -oT?JIRHOBeliKHJC _np11 aReprl!K 650 M3B. IlQ11YtJ~ll-

Hue peay11hrarn yHaauBa~T Ha To, 11r:o np• arot,t awepru BHna.n;,J3 oe_tJe

wae peaHUKKp,tp4i\l:por peaowaHOHOro 8/2 8/2-BaaKMO:n;ellOTBKH OOOTaB11HeT 

/72 ±S/%. Ta1111M o6pa80M BK1la.n; ll8p680HaHOHHJC OOOTOHHlltt npK 3TOl1 

'IT+ no 
3:Heprllll :n;ooTaTOtJHO B61lliH. l-l8M6p6HHH6, yrJIOB!,16 paonpeJJ,6Jl6Hlut I ll I 

15 



1. 
t 

-M930H0B YCTpaHfHOl' HBR0T0pHe paaH0rJiac1rn, CY!llBCTB0EaBilll!B paHBB 

M0!l{JJ;Y 3Rcnepl!MBHTaJihHHMl1 ii:aHHHtll'I It CJlB]J:CTBi'iHMH 1'130T0il11'!8CH0lt 

llHBap,mHl'H0C TH. 

.PeaH]ll1IO p t p = Jj'\. fA np11 3Hepr1,rn ggo M3B 1'13Y'!Mi1 H0JIJii1, 

llarn.ieH, ,Illl!0Hc, HoH, fi!a.11 HHH, •ram!Mypa, BaH ii:ep ?alt K Moppett 

/bl'IpwmraM/ 06paTHYTO el,\ B i1HTBpB!:lJIB .MOMBHTOB Tf -M830H0B O, 65-1, Q5 

rsB/c ,1ccJieJ(oBam1 ]:e1<ilep, vlopii:aH, ;.!epMoii:, T,rnr, Be6ep, BaJIJIKTo, 

Bl'IHTBP, JJ:8 Byp 11 B11BapreHT /UEPH, CaHJIB/. IT0JIY'!BHHHB peayJibTaTH 

B pacC1AaTpl!BaeMm1 ,IHTBpBaJie 3HBprllll: H!lX0ll;f!TCH B oorJIU0l'Ill C paHee 

Il0JIY'!BHHHM K /pl'IC ,5 /, 

PaJ!l Cipy Ii, Barr, OHCJI,1, uomx, .Jl:1Ko60, Kl!HC0H, P11ii:~atiop~ ii Tam111H11 

HCil0Jib30BaJil1 HBltTp0HHll~ ny'l0H OT bi1pM1.mraMc1<0ro np0T0HH0ro Cl!HXP0-

. Tp0!Ja ~ 0ilHl'aX no 11CCJ18]10BaHl!!O ~pouecc0B 06paaoBamrn Ti
1

-M880H0B B 

np-croJIR,ioBe H,lf!X C Il0M0lqbIO BOJJ;OpO]IHOlt IlY3HphH0BQij !HlMBPH /ltliaMBTP 

g ]l!OtlMOB/ B llHTBpBaJie :rnepratt 290-970 'M3B, lloJIY'!BHHI,18 .P68YJihTaT!l 

noitasaHH B 1·a6J111UB: 

Pea1fil.!l! 

n + p = p + p + 11-

Ta6m1ua d 

0 O -t -
n·+ p = n + p +TT; Ti ➔e•e+t 

n + p = n + p + rrt-tli-

"l_,I0JI0 Ha6JIIOnaBfilKX0H 0JIY'!aBB 

1721 

54 

52 

n + p = p + p + n-... no 12/~ / 

Il0JIY'!BHHHB ]la.HHN6 ]laIOT 0TH0ll!BHl1H 6,.fflo/6ppTio =2,Cl'F-0,43, 

ecm,: BBp0HTH0CTb Il0HMBHRH nap .I(aJIKTUa np,tHHTh paBH0lt o, 1196 /lti/. 

::lT0 0TH0ill8Hll8 C8'!6Hatt yHa3HB86T Ha BBChMa aaMBTHHlt BI<Jla~ B CO"!BHl\8 

ppll- OT Ha'!a,U,HHX COCTOflllldt hp-mrnT0M~ C Il0JIHllM HBOTOill!'IBCRllM 

cmrnoM T = o. KaHaJI T = 0 npeo6Jia~a8T B llp0ll'30CaX p0~6Hlifl llBYX 
. . . " n 

1T -1rna.0HoB, ~~1:10nepmJe11T. 11aer JJ:JIH 6,.p11'1( BeJHt'!aHY o, os.10- Oll', 

B6JI>Ni1HY sHa<l!iT'3JlhH0 c;onee Bncoizyv, '!BM. bppnt,ro 
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OT8M8, IIOHOH, Hatt~elimnc:Ha' OOHOBaHHH IIOJIY'JBHHBX_ll;aH~HX, xopomo IIO.:t-

. TBeparn;aror ~pai~aaaaHHfl_:H~·o~pHott 'tin:1x0:~" · ' , · , .•c; : ' 

". HettTpOHHUtt '~;'JOH 'BlipMHHr~Mo'i<'o;~ np·~;o;~oi::o C~HJ(P,OT!)OHa' G1in ~c- c '. 
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He ooBo~~;- npaBHJI~H?_.tt H. rpe OyeT · ~e~~!.fqtt 1<opp~IiTHPO~l<K .• ,aro, oOo-ro it-
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.!reJI1>C'RBOl, :nai-Bll,ll;HllOlLY 1. CJie)lyeT T8Klll:e. y~HT1lBaT~ ~p~ rrpoBe}leHXX.,:,': 
•- I " • _, r ' t : '.- T' • ' -" , ,. >.; ~ ,•:I .. .' ' , ·. 

cJ)a30BOI'O 8H8JIJl38 .n;amuu TIO, pacceJmJtD, HY Itl!OHOB HY KJIOH8JU[· B 
'- • • ··,,· !• •• ' ',- I • • ' , . ' \,: ·, - . 

. o6JIBCTH :niepr1dt • 
. '-,· I' '\', 1 ·, .'· \ ~ 

'· ;"'\ 

2. TiepngiepJtqecKaJi llO,ll;eJI1> ~eppapu l'I CeJIJI~])J! :e:e 
' ' • - ,·/ ·I # ,· • ~ ,' ~''. , , , , , I ·f"_, .'. - , . :. ·'...- .: , , ,..._ • " 

BJtJIJ,JIO .npe,n;cEaaHBaeT peayJIM!aTu' .a:&crrepl'IUeIITa. 

. itp·~Te;itt ,· TpeHuam~~lml'a'/17 /'np~ a~ep~xi' 976 MaB, no:BJ1,ZJ;xiiouy, 
- "'·' , ' ' ;'·' • , . ' • t • 

'v 

I I • ',,• ,: 

'.'.·, He .BlfilOJIHHeTCJlo . 

• 2 ,• · TI.~HYICJIOH BSAllMO.D:EMCT~mJ ; • 

·, ', 

I. 

1 ·' a[Yrrpyr·~ pacce?H•e Il~u~~~HoB-:iryi.'lomuix. 

AllIIJIHTy,z,;a pacce~HJIE: ·n .. ueao;oB ByKJIOHBll][ 
1;-\ . ~J '. ~ ' -! '. ➔➔ . -

· . M ~ e,.· + -€ (ei n }. , 
., 

\' ' ' ' : . ' . - ··,,, ·; . . / ., ·.: ' i ,; -; 
,ZJ;Ba HeaaBHc!IW:wc .:irowireKcHwc: na}llUleTpa. Tamm ,o6paaoll, ,'.:a,, . ~ , : - . ' ) : 

J ·: /' ::. ,.• ' ;/ ,,•, ·,, • I 

. 06111eu cJiytJae ,IXJIJI onpe.z{eJI•eHHJI •ee npH ,ZJ;aHHOM lf)HRCHpOD8HHOff 8HepI'JlJ1· 
;.,_ :• J • ~ - ' ·•~ \I '' ' ·<~-\ .,... •,' .., ,' •, ,' . •~ $ ,,", • _,'/ ~- ' ;: ' ~ • • • 

·. Heo6:x:o~Hllo ,j"lpOBe,ZJ;eHJm t1empex 1:1Kcnep1i::ueHTOBo.·. IlpoBe,ZJ;e:rrne STlllX 
" --- , . ' - , ·, .-- , .. ' . ~ - l ; ' .·, ·._, " ',. :''; ,s . •, • . • , 

3Kcriep}!lleHTOB CT8HCBKTCH ·B08MO%HLIU,''lioJII,H) rrpH HCTIOJio30BaHHJl 

<JI~Pll8~m~oif'.'l!J1111~~ /~a). B ~6Jia~T~ AD dripoI'a lle30lI006pasoB~-
.' ' ', • ~: ' I:' ', , ; • ~ -__, / • ,~•.• __.., ,, , • ~- •~ , ,' M,•• 11, .. 

.tJJICJIO ,Hoo6XO,ll;J!ll:WC ,ll;aHHLIX COI~P~IllaeTc,H .D~Boe. 

. 'ECJIH,OI'p8HH'IJJ!TbCJ1' paccuoTpeHJ!ell B3~HlfOAei1cTDl'IH TOJI1>RO 
' - ' - . -~ - . ~· - . 

,ZJ;eJieHHWC · cocrromr•mc,, tJ'PICJio HeaaBHcJI~I,JX y:pam~HHH 1' Hooelxo~lllloe' 

-~JIJ1 onpe,ZJ;eJieHJIH, '.2e ..... , .,:,·J:: m9ueTpoB,,<B~O~'lJll~X· ~: aun~~~·,ll;;,· 
I • • , , ; ' • , • • • • ~ • ' •· • ,, ..,, 

>.. I ' \ ' , ~ \ . • 

,. B. 3T0ll C~tJa·e l!OllteT~ 6EIT:& '.m{HAelio HS ua:ueJX31nH TOJI1>K0' O,ll;HOI'O 
• < •-,' • ,, • I ' •• , .'c. • ,, , 

-~Ht!)<t>epeitiaJI,1>H01'0 ce~erurn:. 0AH8KO,;B .. 3T~
0

ll. CJIY'llle, Ta:&l!Ce R8K ](,' ,' 
. • • I\ ' •' . • .. '., '. :-' ' .( ••, ', - t.:~ ' 

l1Pl'l' amJIKae HYKJIOH~~'.KJIOHlWX; c~Jimo·nemrlf, aTa cooTeua 2 t...,., + I '>. 
:'ypaB~ BJllt ic1Le~2 :2/7.f~, +<J;/ p~!Blf'.1[~2(:a . . 

f: ~, \ ' S - , • , c 

,!{JI.fl Y,CTJ)IIHelDl.a: .He-

' ! ' -· ' • • • - • ., - • . ! ~ ' ' 
O,ll;HO 3H8tJHOC !fJl Ke O 6XO,l{)UIO ·, :118llepeJIJt e • TI OJI eyuaa rr;ll~7 · HYKJIOHOB O T,l{atJH 1 

'; J ·, •• - ,_ ,, • ; ' ; ". , /. - - • ' ; ,' ,.. (_ ., < - ·~ "_ - • ~- ( .' ' _- .' : , \. ' •• :·-- : .... :· 

·.JIJ1[60 'llPJIB.J%6tJCBKe KaKHX JIH60 'APYI'HX cDe}\etntM, BIUipllllep, :mepI'eTH-
> : ', ·~ '~; :•,. -. I • j , .,.. / ; • • · · • • 

1 
.. , 

I, 

,, 
· w··' 
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-qecROM aaB11cmi:ocu1 · 4iaa0Bwc C,l\BJil'OB/ 

Ha 061I1el:t C-BO,l\Rll 3EcnepHK8HT8.JU,HWC .1¥).:inmx mt,n;Ho, 'l~O rro

,n;aBJIIIDllla:JI uacca SRcriepriueiiTo.B ·no· Ji:sy ti:eil:Ii°D Ilp-paccemt:n:Ji: IIOCBR.:. 

~Ha ll3UepellJlD ,ll;H\tl<l>~pe~JiaJII,HUX Ce'leHJdt 'pac~~MI!JI. Ma:iLepemte 

IIOJillplllffi Il;HJl ByRJIOHOB OT,ll;8'.1IK BliIIOJIHeEO E 31Ia'lF!TeJII,IIO l!eJ!lr,meu: 

· ,od~-~~-·Lnnpa11eTJ)H It ,lt A' ·)to HaCT0Ji~I'0 BJl)MeJ.lll: B006~ 0 ne·• 
:Z:8!.ISJ)JiJIJl<l!'~ /pl!C • 7/e 

.. Pa6om, rrpe,J\CT'aBJieIIHUe HaI<oH!Iepe~JlD1 rrpm e)\ell!il E Ta.6mu~e 

7 Jll rroRaaam Ha pnc. 7 cTpeJIRaux. 
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Tadnuua 7 

3xcnepHKeHTan»HHe ~aHHHe no .1ip-pacceaHHm, npe~cTasneHHHe 
Ha KOH~epeHilHD . . 

• 
3HeprHH Ilap8llerp .ABropH 

Mas 

300-700 6(~) D.E.Hagge, J.A.Heliand, imd P.M.0gden 
(La.wrence Radiation Laboratory) M.Banner, 
J.F.Detoeuf, and J.Teiger (Saclay) 

?00;-1400 G(~) P.J~Duke, ·n.P~Jones, M.A.Kemp, P.G.Murpby, 
~ J.D.Prentice and J.J.Thresher, (England) 

~· .. 
300, P(¢) I!.!.!, BacarrencFt~f!, B; B. BamH11l!on,t1,U,HnaH.lleUirp 

A.A. Tttlll{t!ff /J'.._y6Ha/. . ' 

. 523-1301 P(~) R.D~Eandi, T~J.Devlin, R.W~Kenney, and 
P.G.McMani'al (Lawrence Radiation 
Laboratory . 

600-850 ~ex{p) A.Muller, E.Pauli, R.Barloutand, J.Meyer 
(Saclay, France) ,M.Beneventano, . 
G,Glalanella, L.Paoluzi (Roma, Italy) 

500-1300 6 ex<~) C.B.Chiu, R.D.Eandi, R.W.Kenney, B.J.Moyer, 
J.A.Poirier, W.B.Richards (Lawrence Radia-
tion Laboratory); R.J.Cence, V.Z.Peterson, 
V.J.Stenger, (University.of Hawaii) 

500-1150 G ex<~) C.A.Bordner, A.E .• Brenner, M.E.Law, E.E.Ronat, 
K.Strauch, J.J.Szymanski; (Harvard Univ. 
USA) 
P.Bastien;-· B.B.Brabson, Y .Eisenberg, 
B.T.Feld, V.K.Fischer, J.A.Pless, 
L.Rosenson and R.K.Yamamoto (MIT and 
Laboratory for Nuclear Science USA) 

F.Bulos, R.E~Lanou, A.E.Pifer, A.M.Shapiro, 
M~Widgoft', (Brown Univ. USA) · 

• R.Panvini (J3randeis Univ. USA) 
G.Calvelli, L.Guerriero, G.A.Salandin,, 
A.Tomasin, L.Ventura, c.voci and 
F.Waldner, (Padua Univ. Italy) 
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)t11i:>tJ1epe~X8JILBI1e CetJeIU!JI ynpyi;?ro n+ pacCeJIHJUr lf31lepHJIJICI, B JIH

TepBMe aHeprxn 300-700 MBB B BepKJIX x C8Kne, B HHTepBaJie 

700-I400 MaB B ~JIJITOHe. 06UeilllOO pacceJJ:HJI~ II3Y'l'.MCC I, B mITepBa-
/ 

Jie 500-I300 B Bepux x B JIHTepBaJix mreprntt 500-II50 !JaB Ha 

lfoCll0!l'poHe B BpyKXeBeHe 6oJILmOit,K:u,6p1'1.zt%-Ila,ltYlI 'rpyimoff. 
. . . 11. 

yt:\ Rauepemle Il0JI.IIJ)Jl38D;IIXH npoTOHOB 0!l')ta'l'.11 Bill!0JIIleHO nplI aRepI'JIJ[ 

300 M8 B B Jty6He JI np• 523 1 572, 689, 684, 98I • I300 MaB B BepK-' 

,PeayJIL!l'a TH J1auepeHHJ1 ,n;xcfxI)epeHD;JlaJILHLJX c etreH11M ynr, roro fl 

o6ueHHoro pacceJIHJl!I n-ue30H0B np0!l'0HBUH IlOBB0JIJlJIH BepEJI11-CaKJie~ 

l'pynne Il0JIY'l'.XTI, cetreRJ[e ynpyli!0l'0 pacce.BHHfl B C0C!l'0fl!IJ[JI C Il0JlllliK 

iiaoTonntreCKXll cmmou T = I/2. IloJIYtreRHoe cetremi:e annpoKCRlll'lpy_e·-

TOi Pfl.zt0ll 6 :::. L.. Cl\'1 Cln 11 
h 

K np11B0.zlll:TC1I aneJl['eTJ1trec1me· aaBlCJillOC !l'JI nepBwc tre!l'E!pex KO>acI>itiJt-

n;iteET0B., Xape.KTep yrJiomIX aaBIC XUOC!l'eit R08c:x:!JJID;J[6H!l'<ll yKaa1rnae!l', 

no JlHeHIID aB?J0poB, Ha Cl'lJI1>HyD D I
5 

F I
5 

JIH!l'epc?>epCHD;ll~ _B6JIJI3~ 

900 MaB J! ITOBD0JIJie!l' C,llj3JIMI, Hem !l'0plle 38KJilD'IeHHfl 0 Il0B6,ll;CHllll 

napD;JiaJil,HlJX BllTIJill!l'Y.zl• 

Pe3yJI:r,Ta-m_, nOJIYTB HHEie K:n16pH,n;x-Ila,n;yJI rpynno it, npn Hayt1et1nx 

o6ueHHoro paccen:IIXJJ: !l'aKXe yKaar;i1:3anT Ha CHJII,HYD D 
15 

F I
5 

~T;~_ 

c?>epeBitXD B6JIJI3JI 900 MaB JI ·no,n;!l'Depx,n;a.D!l' HBJIH'l'.Re ,n;Byx llBKCHllYll0B 

.D TI0JIHOll ce_treHXJl~6 TxI,<2• Kpo:ue !l'0r•o, 11a:ue11umlie ii
0 
-pacnpe,n;en:e

HJl.fl xopomo no,n;TBepx,n;aD!l' BHa-..eHHlI a:unJIII!l'YJJ;-'i pacccnllJilr. Bne~, 

Hatt,n;enHlle na .1111cnepcxoHHH.X oo_o'l'Homexntt Ha oCHoBaHin, ,Jl;aJIHLIX,, paJJee 

IlOJIY'l'.~lllC B CaKJie. 

Peay JII,Tam BWI0JIII~X B BepKJII! K3lle]ll HIIlt nomipxaa n;u IlJlO!l'0-

H0B_ 0!l',ll;B'lllt IlOK83IJ.B8D!l', tl!l'0 Il0Jlll:pli3aD;X.fl Ha y1111.e 90° /c.u..u./ 

B lip -pacc~Jmnx B nI!l'epBBJie 6o0-I00 MaB ,n;Bax,n;u ue1u1e!l' aHaK. 

21 
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ona.eyio111a:a ;n;sa pa6oTH no ¢t1eoD0My amu111:sy fif -paociasrn1rn s11nonHeH11 

Oe HOOM B. ra»aitoROM y H\IIBeporti'e,:e H PonepoM B Pa;n;HaUHOHHOtt na6opaTO

pHH JJoypeHoa. Pac:IOTY· BHllOJlHEhtH B nrnpoKO!'{ HHT6PBaJ18 3Heprntt :n;o 

700 M~B H80KOJ1bKO paaHHMH ortdo06ru.1n. 

Ponep npe;n;nonoaoc..11, 11To akepren11e~Kafl aaBHoHMooTh ¢iaa0B11x onBK

roB MOIK8T CIHTb npe:n;oTaBll8Ha B BllJJ;8 PRl~a no oienem1M ru4nyJII:,Oa B 

oHoTaMa n.M. ~ -=- la~ k. ... .. 
H µoone · aToro nony11HJ1 B03MOll!liOOTb o6pa6aTHBaTb :n;aHHH8 np11 pa amu: 

31l8prllll OJJ;H0Bp6148HHO. cnem,eT SaM8Tl1Th, tITO 3TOT M8TOn: B80bMa 

nox011 Ha MeTo:n:, iononhaOBamntlt pi,.aee iienhoKott rpynnott np11 o6pa6oTm 

:n;aHHHX no HY KJIOH-HYR1IOHHOMY J:fldbeHHluo. 

!IpH aHa1!H38 0 e ..... ~ = 4 .Pbnep nony'iaeT 'X 1 = 2400 npv1 1200 

oOpa6oTaHHUX TO'iKax. cornaoKe H8J1h3fl OtIHTaTb xopOIDHM~ HO one:n;YeT 

Y'iHTUBaTb, tITO npH _Bu6pB.HHot.l ).!8TOn:e aHanHaa tJHOJIO E8.l,)bl'!pY6M_tlX 

napaMeTpOB Boer:n,a M8HI;,ID8
1 

'l814 npltl. ¢a80BOM aHMH3El npH q>HltCZpOBaHHOll 

:rneprirn, K noTOMY OTIVLOaHl{8 no 7..'t -KpHT8PIUO BOOI"J(a· 6y:n;eT xyllte. 

Hatt:n,eHHafl Ponepow aaBKOHMOOTb qiaa?lBJ,IJC o:n;Bll.I"OB OT aHeprvm noHa

aaHa Ha p110. 8 Hg. ToqKaMK :U:Jlfl opaBH8HHH HaH608HH iaaOBR6 O~BHrK, 

nonytieHHH8 np1t aHanKse ll,aHHRX ~nfl cI11rnoapoBamnnr :rneprKtt. oornao11:e 

!.!OlltHO OV:T8Tb y:n;oBJI8TB0pv!T8JlhHUM BflJ10Tb :n;o 3Hepr~li:t 300 MaB. Hal.t:n;eH

HlilV. PonepOM Ha6op <})a30BHJC O]J;BVlI"OB 00](8pl1rnr 1',Hl peaoHaHOa P3;;, Pu 

H ,n
13 

npH aHepnrnx urn,570 K otiO MaB, ooorr➔eTOTBenHo. flp.i aroM 

P11 K .U.1-ci np11 yHaaam1ux am:ipraflJC 1tMe10T 3aM8THRe H03<{;$"14aenru norno-

lll6HIH_i. 

ir,aaoB1~!1 rutamrn CeHOa IJRIIOJIH8H npll: HeoK01lbKHX t!:HKOv'IpOBammx 

a~oprKRX. TTOHOR pememt!t1 H8'lKH0.JlOfl Ill,)Vl aHepI"l/1:1 310 M~B c ,Ha6opa 

2 Bl'!Ha a Pyrra tl np!'! nepexorr.e H 6onae BHOOHl'.M :rnaprt1.R\i aa m1'iaJih

H08 nµH6J1l.11t:aH~e J(nH q;aaoaux c:rr.naron nµ1-1m:Manofl pel3YJ1bTar, nonyqeH

HHtt ua npe:n;mi:Y lliel-t :rneprv1». Cne.:rr,ye T aaMe r ar b, -q ro raHoiii Mero)( no,10Ha 
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P8Ill8Hll:tt np,1 He:n;ooreTR8' ,H<onep1™eHlla.JibHJlX :n;aHHJ,iX. Bpmi: 'Jli1 OJie

lJ;Y8T 011.iraTb ·Ha1Hlonea 1l8JI8000ClpaaH1,1M~ IlonaB B JIOIKHhllt 'Mi1HHMYM · 

np>'l Oll;Holt >'la ·aHepr>'ltt, MH BpR:n; Jl,'l B ·JJ;aJibHettmeM CMOIK8M B8PHYTb0R' 

. R npami:.nhHOMy peruemm. 

PeayJibTaTR C8HOa npn 3H6pnrn 600 M3B no cpa30B11M 
0

0.JJ;Bl'lrnM 

T = 3/2 Hax:o:n;RTOH B Ra'ti80TB6HHOM oor.nacirn: C P63YJibTa'ltlM>'l 

Ponepa • 

- Ha ·aace.itamrn:, ·nooBRlJ(8HHOM 'T60p6TH'ti6CRHM BOnpocaM HYKJIOH-' 

HY RJIO!f l1 Il-HY RJIOH Baal'!Mo:n;ettcrmrn, 61,1JI,:1 ')~OJIXHil pa ayJibTaw {llaao-

Boro aHa.naaa rrp.-:n:am.:i:Hx: JlaBJieca ,:1 :n;p., 'npone:n;aHHoro B HH-

Tep-nana 310-700 M:rn Ha onHHHa:n;uaTH q,HRCl'IJJOBaHHHX: 3Hepr,:111x:.; Ilpl'I 

3TOM npn 310, 533, 581, (Hrn M3B fiOl'ICH B6JICH nocraTCRHO TfilaTeJib

HO, np11 npyrax:, 3HeprliHX Hax:o.:n;,mocb TOJibHO p6lll6Hi16, HOTOpoe Hal1-

JIY'11IlHM oOpaaOM COOTB8TCTBOBaJIO i1HTEipno.napoeaHHHM 8Ha"l8HliHM 

(flaaoamc 011;n,1roa. Peay.nbTant 8fia'1i1T8JlbHO nY11iIIa on,101rnaror :rncne-, 

,v1J.- "' 
Pl1M8HTan·hHH8 :n:amrne / ('. / 'X,t · = 584/558 / 1'1. cor.nacyIOTCR c 

Rp>'lBRMH Ponepa, B JIY'flll8M CJIY'Jae, TOJlbRO no 3H6pr1rn 600 Man •. 

~aaoBRlt qna,1r· P11 np11. aroM Ha aHeprm1 600 Mas nocrnraer np,1-, 

Me.piio 110° i1 aare~ c pocTOM .3tteprnvr pea Ho· YM6Hbmae TOR /pl'lc.10-11/. 

LiTUR B HacTOflfil88 BpeMH ·.n;OCTl1T0'1HO Oll;H08HatfH08 onpe11;enem1e ,. , . 

aMTIJil1TYll;lil Tip -~acceHHtrn' rtp~B6ll;8HO B OC5JiaCTK 3Hepri1tt no. 300 Man. 
. . lll . . . 

B HIIrepBaJie 300-600 Bee BHB0:n;11 OTH0011reJihHO noBa:n;efrnH qiaao_Bux: 

c:n;mrroB np11x:on,1rcH :n;eJiaTb aaMeTHO 6onee ocropo1KH0. 811,ecb oec-. 

cnopHo tteRoTopoe npe:n;r.o-qremie cJie::n;yer ornaaarh peayJibTaTaM 

JlaBneca 1,1 np., oniiaRo np,( aroM HYmHo noMHi1Th, 11 ro np·,1 Ha:n;ocrar

Re aHcnepi1M8HifHSbBHX .n;aHHHX BepDHTHOCTb ·nonacTb B JIOlKHHlt Ml'!Hl1.:. 

MYM BeJllrna. 
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B) 08HHOqHOe o6pasosaHHe Il-Me30HOB B Ilp-oTOJlKHOBeHHSIX' 

npH sHeprHnx HHllte 1 rss 

B' MaTepHaJiax _KOH¢lepeH~Hlt HM8IOTCSI Bcero ,D;Be pa60TH1' KOTOpHe 

.OTHOCSITCSI K 3TOMY pas,u;eJJY• 

BaTyCOB1 ByHSI'l!OB1 C~opoB H 5Ip6a (,I{y.CIHa) H3y'll&J1Jl p881C~HIO 

n- + p = n+ + n- + n 

npH llOMO~H ~OT03MYJibCHOHHOtt xauepH. B pa6o,e 61,1.na onpe,u;e.neua 

3aBHCHMOCTb no.naoro ce11eHHfl peaK~HR OT 3HeprHR B HH'l!epsa.ne 

3HePrHtt nepBH'IIHNX Il-M830HOB 200-300 MaB, yrJIOBHe pacnpe,u;e.neaHSI 

BTOpH'IIHHX 'll&CTH~ H CD8KTpH 3~~KTHBHHX Mace (Il-+Il) H (Il+Il~) CR

CT0M• AH8JIH3Hpyn pesyJibT8TH, 8B'l!OPH IlpHXO,!J;SIT K BNBO,D;Y O TOM, 

'IITO o6~SICUHTb noJiyqeHHHe ,u;aHHHe 6es y11e,a B38HMO,D;ettcTBHSI qaoTH~ 

B KOH8'11HOM COCTOSIHHH HeBOSMOlltHO • Y11eT B38HMO,u;ettcTBHSI B 'KOHeqHOM· · 

COCTOSIHHH ,u;eJiae,ca M8TO,D;Ol4 AH°C8JlbMa-rpa!SoBa/22/, KOTOpHtt npH on

pe,u;e.neHHl,l"A npe,u;DOJIOllt6HRSIX ll03BOJISl8T OBS13&Tb H86J110,D;aeMoe Ha OilHTe 

pacnpe,u;e.neHHe qaCTH~ no OTHOCHTCJibHNM HMnyJibOaM C paSHOCTblO ,D;JIHH 

nn-pacceSIHHSI B COCTOSIHHSIX c HSOTODHqecKHM CDRHOM T = 0 HT= 2. 

ABTOPH llOJJYqa10T ,D;JIJi 3TOtt pa3HOCTR BeJIHqHHY ao - a2= 0,25 ± 0,05 

TaKHM o6pa30M pesyJibT8TN 8BTOPOB YK83btB8lOT Ha HaJIH'IHe saMeTHOrO 

nn-ssaHMO,u;ettcTBHSI s6JIH3H nopora Hsy11aewott peaK~HH. 

BJIOXHH~eBa, .rpe6HIJHRK, lKyKOB, KpaB~OB, Jfa6MaH, HeMeHOB, C8Jll{

B8HOB, ICaHb ~yH-WaH (,Ily6Ha) B lltH,D;KOBO,D;OpO,D;HOtt nysbtpbKOBOil K8Mep, 

HCCJ18,D;OBaJIH peaK~HHI 

n- + p = n- + n++ n 

n- • p = n- + n° + p 

npH :meprHH 344 • Ce11em1SI peaK~HJ Haif,u;eHhl paBHh!Mli: 

0 n-rr+ = (1,5 ± 0,1) ,brr-n°p = 



B pa6oTe npe,n;JiaraeTCH npo~e.11ypa KOJIHqeCTBeHHOtt o~eHKH BKJI8 

,n;a H306apu (3/2, 3/2) B ceqeHH8 Heynpyroro IT-HYKJIOII-B3aHMO)lett-

CTBHJI 0 

AHaJIH3 noJiy'lleHHUX 3KCnepHM6HTaJI.bHblX ,n;aHm.tX M8l'O)IOM, npe,n;JIO" 

lK8HHblJ( aBTOpaMH, Il03BOJIH8l' HM C)ICJial'.b 3aKJIIO'll8HHe O TOM, 'IITO 

"npH 3HeprHH 344 MaB OilHCaT.b HCOJie,n;yCMb18 peaK~HH H30CiapHOJ!: MO

.ll;8Jl.b!Ot Y'IIHTblBaJOlllett TOJl.bKO nepexo,n; ll.3/~ t;P 1/2 B OOOTOHHHH 

T• 1/2 , HCB03MOlKHOe BKJie,n; H30CiapHb!X KaHaJIOB B noJIHoe oeqe1rne 

6 - + He npeBblmaeT IlOJIOBHHlil, q TO TaIOlte OBH,ll81'6Jl.bCTBY8T 0 
rr n n 

3aM6THOH pOJIH nrr-naaHl,IO)lettcTBHH. 

JJ.aHH!il8 no noJIHblM Ce'll8HHIDol peaK~Hl!: M630H006paaoBaHHJI B ITp

CTOJIKHOB6HHJl'.X npe.11c:raBJI6Hbl Ha pnc.12 H 13. Pe3yJI.bTaTbl, npe.11-

CTaBJieHHblC na KOmpepeH~Hlo, OTM8'118Hbl OTpeJIKaMH • OHH aaXO.ll;SiTC.fI B 

xopomeu oorJiaOHH C H3B80THblMH ,n;aHHl:lMH .!IPYrHX aBTOpOB. CnJiom-, 

Hb!MH KPHB!ilMH noKa3BHbl Ha pnoyHKax <flYHK~HH B03Ciyx,n;eHH.fI peaK~Hl!: 

o6pa30BaHHH IT-M830HOB B ITp-cTOJIKHOB8HHHX, paooqHTaHHble no H30-

6apHOfi MO)ICJIH no.11xa-OJI00Ha/
23

/. Mo,n;eJl.b npe,n;noJiarae:r oelpaaoBa

HHe H306apbl /(33 y; s -OOOTO.fIHHH H pacnll)la B P-cOCTOJIHllH. llpH 

3TOM 01caa1,1BaeTca, 'IITO ueaonoo6paaoBaHlle n.11e:r Ha HaqaJI.bl!b!X co

oTomrntt · JJ.33, A
13 

H P
13

, P
33

• Mo,11eJI.b uaxo,n;nTc.a: B Ka'lleCTB8HHOM 

corJiaCHH c peayJir.TarauH ipa30Boro aHaJmaa, BblllOJIHeHHoro PonepoM 

BIIOJIHe Y.!IOBJieTBOpHTeJI.bllO OIII!CblBaeT 3 aBHCI!MOOT.b IIOJ!Hb!X oeqeHntt 

B HHTepnaJie :rneprHil OT nopora ,n;o 700 M:rn. JJ.mpcpepeH~naJII,m:1e ce.,;. 

'CJ8HHH O mrn1.rnaioTC.FI rIJIOXO, HO 3TO, no-BU,ll!UJOMY, M,!'.)ll!'.HO 06'b.llCHHT.b 

HlITep!liepeH~liOT·lHLIMH a¢qieKTaMH. 

TaKHM oopa30M .R:CHO, 'CITO llPH Olll-!01:lHUH npoqeccon M030H006pa30-

Bam1sr B ITp-CTOJimIOBCHHIIX Heo6xo~HMO Y'IIHT!i:SBT.b D 33HMO,n;eliCTBH8 

2B 



qacTH~ B KOHeqHOM COCTORHHH. OAHaKO KOnHqeCTDeHHaR o~eHKa-ponH 

llil H Il-HjKnOH 1rnam.10AeiicTBHtt npH 3TOM noKa 3aTPYAHHTeJII,Ha. 

B 3aKJIIO'i~HH8 AOKnaAa MHe XOTenocb 6u no6narOAapHTb B08X aBTO-

•poB, npHcnaBmHx MaTepHanH, Hcnonh30BSHHhl8 npH COCTaBneHHH ~OKn~E 

.H 00060 llpH3HaTeneH npo4Jeccopy HoAxy 3,a npHChlnKy HHTepeCHh!X 

MaTepHanoB no MOA8JIH OncoHa-HoAxa. Bupa:acaio rnyoo1q10 npH3HaTeJih

HOCTb yqeHh!M ceKpeTapllM AOKTOpaM H.C.A.Marno6enH, H.M.BacuneB- · 

, CKOM:11 TO.Il.KyMe1umy H C0 H0 COKOnOBy 3a ll0)10!Ilb, OKa3a1111y.JO MHe npH 

COCTaBn8HHH AOKnaAa. 
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