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Pa3pa6oTaHHble. K HacTORll.leMy·' speMeHH MeTo,qbl 11, cnoco6bl nporHo3a 
p.,qHa4HOHHOA o6CTaHOBKH· 11 pac4eTa 3ali.IHTW Ha YCKOpHTe!lRX npOTO
HOB !11160 HMe~T orpaHH4eHHY~ ,qOCTynHOCTb, B·4aCT~OCTH,;·B CHI1Y 
cnmr<HOCTH 11 Tpy,qoeMKOCTH 1 1·31 ; n~-t6c5 HMe~T cpasHHTenbHo· Y3KHe 
rpaHH4W npHMeHHMOCTH 14~ 1 ; HeKOTOpWe Hym,qa~TCR B .nepeCMOTpe 
a cseTe cospeMeHHbiX ,qaHHbiX. CnpaB04HbiA MaTep~-tan ,qnR nporHo3a 
pa,q11a4HOHHOA 06CTaH~BKH 11 paC4eTa 3ali.IHTW ycKripHTeneA orpaHH4eH 
n116o ,qHana3oHoM 3HeprHH 4aCTH4 15•61 , :n116o 'reoMeTp~-teA pac4eTa f4~ 
Ha3Ha4eHHe HacTORll.leA pa6oTw - socnonHHTb, no B03MOmHOCTH, HMe~
li.IHACR npo6en. Pe3ynbTaTw ~-tccne,qosaHHA a,qpdHHoro· KacKa,qa a se-' 
ll.leCTBe, ' HHH4HHpyeMoro· o,qHHM npoTOHOM BbiCOKoA 3HeprHH /> 0, 5 T38/, 

. annpOKCHMHPY.~TCR Ha OCHOBe npOCTeAwero BblpameHHR ,qnR T04e4HO-
ro aHH30TpOnHoro HCT04HHKa: 

3,qecb F 
<t>n~eHc/; 

- ,q03HMeTpH4eCKHA napaMeTp nonR H3I1Y4eHHR /,qo3a, 

,/1/ 

R - paccTORHHe oT· MHWeHH ,qo T04KH Ha6!l~,qeHHR; f -
yrnosoe pacnpeAeneH~-te <t>n~eHca HnH ,qo3bl Ha e,qHHH4HOM paccTORHHH 
(~·1) np~-t-o,qHoM He~npyroM coy,qapeH~H npoToHa c 3Hepr~-teA Epc R,q
poM MHWeHH, aTOMHbiA sec KOToporo A;.. (} -: yron Mem,qy Hanpasne
HHeM ,qBHmeHHR npOTOHa 11 HanpasneHI1eM Ha T04Ky Ha6n~,qeHHR '113 
T04e4HOA ~illllleHI1; TJ - _2.~c)>_{!_~JI1BHOe 4~CI10_fieYl!PY_CI1X_coy,qapeHJ11A 
npq_rot-ia.JF_3Heprl1eA E p~~Be1J1e_g_~O!:LMHWeHH; P - ,qnHHa M~weHH no 
HanpasneHI1~ ,qBHmeH11R npOTOHa; X - TOilli.IHHa '3ali.IHTW no Hanpasne
H11~ OT MI1WeHH K T04K~ Ha6n~,qeHI1R; A - ,qJ111Ha OCI1a6neHHR <!>n~eH
ca 11!111 ,q03W a,qpOHOB npH annp0K~11Ma41111 <l>fHK4HH OCna6neH11R <!>n~eH
ca 11!111 ,q03W a,qpOHOB 3KCnOHeHTOA. 

2. YrnOBOE PACn~E,liEnEHHE <t>nfOEHCA A,liPOHOB _11 ,ll03bl 06nY4EH11R 

npH annpOKCHMa4HH pe3ynbTaTOB HCCne,qosaHHA yrnOBbiX pacnpe
,qeneHI1A <!>n~eHca 11 nor!lOll.leHHOA ,q03bl H3I1Y4eHHA npHMeM 3a OCHOBy 
3Kcnepi1MeHTai1bHWe ,qaHHWe 171 , nony4eHHWe C MHWeHRMH 113 Tpex 
pa3ni14HWi Bell.leCTB (Al,Cu, W) np~-t ,qsyx 3Ha4eHHRX ~Hepr1111 npo-
TOHos:], 1 j-39, 11.23, 1 .. f38 •. 3TH ,qaHHble, npHBe,qeHHble K O,qHOMy He
ynpyroMy B3ai1Mo,qeAcTBH~, MOmHo annpoKCHMHposaTb CYMMoA 113 ,qsyx 
3KCnOHeHT: 



llJ "" dNit:n 
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=-C . - 8 . 1 ( ;...{318 ' . {3 
R2 1¢e . + C2.p e , 2¢ ) , 

1 -/3 () ·. ~ .,-f3 () 
D = R 2 (C:to e 1 + C 20 e 20 ) , 

/2/ 

131 

r,qe dN/d{} - 4HC110 a,qpOHOB, Bbl11eTaiOllll-1~ 1-13 MHWeHH B. e,qHHH~e 
re11ecHoro yr11a; C 1.p 1-1 C 1D- nocTOHHHble, ol"!pe,qe11HeMble 1-13 yc- · 
11081-iH COr11aCHH ~aCC4~TaHHbiX 1-1 I-13MepeHHbiX • 71 3Ha4eHHH $1110eH-

. ca 1-1 ,(103bl COOTBeTCTBeHHo; f3t- KOHCTaHra; .· f3 2.p.- napaMeTp 
pacnpe,qe11eHHH, 3aBHCHlllHH T011bKO 0~ H~mHei1 rpaHH~bl /nopora/ 
paccMaTpHsaeMoro'3HepreTH4ecKoro ,qHana3oHa BTOPH4HbiX a,qpo-
Hos; {3 20 - KOHCTaHTa; . 

~FA-. . · f E--~--A--·-i A . · . p -
C' = --C · C' = --- ---- C2D· 

2¢ 7,1 63,5 2¢' 20 . 7,1 63,5 . /4/ 

3,qecb CJi.p~-'~ Gzo- nocTOHHHble, onpe,qe11HeMble.H3 yc110BI-1H cor11ac1-1H 
paCC4HTaHHbiX 1-1 I-13Mep~HHbiX / 7/ 3Ha4eHHH $1110eHca 1-1 ,(103bl COOT BeT-
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Puc. I. H3MepeHHhie ( ·) II pacctiHTaHHhie (-) senutiinru !llmoeH-. 
~POHOB Ha pacCTOHHllll I MOT MeAHOH MHmeHH·llpll O,qHOM 
HeynpyroM B3aHMo,qeHCTBHH ilpOTOHOB c'3HeprHeH 7,1 r3B 
I Bepxime peSYJibTaTbll H 23' I r;3B I HIDKHHel. 

f 

I
.,, ... 

;-

. J 

;;:< 

,e,, \ 

1: 
: \ 

I 

·.Q' 

I 

~ 

' ~· 

. ~ ; . 

10$"" I iiiiiiik I iiiiiih I iiiihil 1.11113 

.. 
E-< 
0 
A 

.t: 

r:t 

·"' t: 

I. 
A 
t) 

E-< 
t) 

"' 

1o4 

. l;l' 10° 

Z-lo' . 
"0 'U 

w• i01 

e, 2paaycbl 

·Pile. 2. Yrnosoe pacnpe,qeneHHe no..:. 
ToKa ~poHos oT ToHKOH. I0,2A n,q.l 
Me,qHOH. lssepxy/ II aiiiOMHHHeBOH 
I BHH3Y I MH_ meHeH, 6oM6ap,qHpyeMbiX ' 

12 11 ' ' 
npOTOHaMH 69 r3B: ... - C- C; 
• - Cu ... 24 Na; ..... H,riepllble 3MYJib
CHH BP-400 / 3apnJKeHHhie qacTHU.b!l; · 
- •- ·- • - :_ p'actieT no· MARS--4 
C noporoM 2 r3B; -- ~ -- - TO 
JKe, c noporoM 20 M3B; -
pactieT llOJlY3MilHpHtieCKHM MeTO,qOM 

1q2 IE _.~22 ,M3B/. . 

CTBeHHO; Ep -·a r3B,'63,5- aToM
HbiH sec Me,ql-1; n = 2 npl-1' E ~ 
'5.7 , 1 r 3 B 11 n ,;, 3 . n Pl-1 E P }j , 1 r 3 B • 
Pe3Y11bTaTbl annpoKCHMa~Hl-1 ,qaHHbiX 
3KcnepHMeHTa npe,qcras11eHbl Ha 
PHC.1 ,(111H Me,qHOH MHWeHH ,qHaMeT
pOM 2 eM 1-1 ,q11HHoi1 5 eM. ArlR' o,q-

,. Horo Heynpyroro B3aHMO,qei1cTBHH 
•: Bem14HHbl C O~a3am1Cb paBHbiMH; 

C1.p =. 46 a,qpoHicp, C2.p=?,4 a,qpoHicp, Cio= 5-10-10 pa,q 

/R <1 00 eM/, c
20

== 3,6 ·1 o-11 p~,q I R "'1 00 cMI. Be11H4HHbl {3 no11y41-1: 
11HCb·.,.paBHbiMH:{3 1 "'10,1 pa,q-,1,, {3 2.p.,1,4 pa,q-1 1E'>20 M3BI, 

, {3
20

.,1 ,44 pa,q-1 , r,qe E'-: nopor peaK~I-11-1 12 C(x, xn) 11C, c 'no-
MOl!lbiO KOTOpOH perHCTpHpOBanH a,qpOHbl 8 3KCnepHMeHTe. 3aBHCH
MOCn {3 2¢ 'or nopor'osoi1 3HeprHH, perHcrpa~HH a,qpoHos ycraHos-
11eHa a pa6ore 171 • · . ·.· · . . • . 

CreneHb cor11ac1-1H pacc4HTaHHbl~ 1-1 H3MepeHHblx se.iii.14HH $11JOeHca 
a,qpOHOB npl-1 3HeprHHX 69 i1 0,66 r3B I I-1111110CTpHpyeTCH Ha 'pHC.2 
1-1 3 > npl-1 paC4eTe 41-1C110 HeyfJpyrHX coy,qapeHHH npOTOHOB C H,q~ 
onpe,qeriHilH 6e3 y4eTa Mem'bH,riepHoro KaCKa',qa ~-. TaK' KaK · MHWeHI-1 TOH-
KHe.' 

3~ ·pAcnPEAEilEHHE· nOTOKA- 11 $IliOEHCA·.AAPOHOB 
' B TOilCTOtl MHWEHH -/nOrllOTHTEilEI , 

n·;TOK · a,qpoHOB F :Ha. rny61-1He x a nornoTHTene; Ha KO.TOpb1i1' na..:. 
,qaeT ny40K nporoHos:J. a_ ne'psoM' npl-16nH!KeHHH/8/ ":'DlKeT 6bJTb noily-: 

: 4eH KaK CYMMa noTOKOB nepBI-14HbiX npOTOHOB 1-1 BTOpi-14HbiX 4aCTI-1~: 

,F,.(;.)..:.·J·xf~in ·. JvA'. ·[-.'x/A~ -.:_x/Ahll ._· •· .... -~·I 
x - e . + . e.. -e J, 5 . .,A·::._ A .. 

, in 

3. 
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PHc. 3. HsMepeHHbie (• ,! )H. pacctiHTaHHbie senH"'HHbi ¢moeHca 
anpoHOB /E> 20 M3B/ ira paccToaHHH I M oT Me,ll;HOH MHmeHH 
npH OAHOM' HeynpyroM B3aHMoneiicTBHH ,~fiPOTOH'oB c 3HeprHeii 

660 M3B: ! - HeHTpOffi.I ·1 ·-' ' .•· : X ' }~ · ~ " _,.:" 

• - ... ' 3KCJiepHMeHT, • ,-: pactieT. 
- anpoHbl - - - ---

~t 

>': .• 

rAe . A in - Afl!-1Ha AflR Heynpyroro B3a!-1MoAel1cTBI-1R npoTOHoB c RA-
paMI-1; v - Bb!XOA aApOHOB npl-1 OAHOM HeynpyroM 'B3ai-1MOAeHCTBI-11-1 
npoToHa C ~APOM, KoTop~M HaXoA!-iTCR KaK pe3yrib~aT 1-iHTerp!-ipoea
HI-iR dN/dn no TenecHoMy yrny; A - Afli-1Ha ocna6neHI-1R noToKa 
el-opH4H~x 4aCTI-1LI e nornoTI-1Tene. -- np1-1MeM tPopMyny /5/- 3a ocHoey . . - ' 

annpoKC!-lMaLII-11-1 3aB!-1CI-1MOCTI-1 .noToKa aApOHOB 9T T0fl~I-1H~ nornoTI-1-
TenR, onpeAenRR A 1-13 ycnoB!-lR cornaci-1R pac'c41-1TaHHbiX c noMo~bio 
/51 1-1 I-13MepeHH~X 1-ifll-1 pacc4!-1TaHH~x. 6onee AOCToeepHbiMI-1 MeToAaMI-1 

·/Hanpi-1Mep, MeToAoM MK/ 8eni-141-1H noToKoB. Pe3ynbTaTbl annpoKC!-lMa
LII-11-1 npoAoflbHoro pa381-1TI-1R KacKaAa •. 8~nonHeHHol1 TaK!-lM o6pa3oM, 
npeACTa8neHbl Ha p1-1c. 4. B pa6oTe 181 c 'noMo~biO /51 imnpoKci-1MI-1po-
8aHbl pe3ynbTaTbl ~nbHoro pa381-1TI-1R · KacKaAa npH npoxo>KAeHI-11-1 
8 >Kene3e npoTOHHoro ny4Ka c :mepr!-ie~\-20 r3B •• Bocnpol-138eAeH!-1e 
c noMo~biO /5/ 3Kcnep!-1MeHTanbHbiX 1-1 pacc4!-1TaHHbiX MeToAoM M~ AaH--, 
HbiX 8 3TI-1X cny4aRX OKa3bl8aeTCR xopoWHM, \ 4TO -AaeT OCHo8aH!-1e . ' : 
Hcnonb3o8aTb ¢opMyny /5/ npH oLieHKe pa3Mepo8 3a~HT~ e Haripa8-
neHI-11-1 . AB!-l>KeHHR npoToHo8 H 8b1XoAa aApoHo8 c 3aAHero TOPLia 'ria rna-
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PHc.4. llpononbHoe pasBHTHe KacKana a ~ene3e a e,!J;HHHQax 
IIOii'ePetiHOI'O ce"!eHHR o6pa3oBaHHa 18.F H3 27:Al B Ton-
CTOH MHWeHH npH 6oM6ap,!J;HpOBKe npOTOHaMH C 3HeprHeH 
H '3 f3B: o - 3KcnepHMeHT; • .:.. pactieT MeTonoM MK; 

- pe3yJibTaT annpOKCHMaQHH. 
. . ' 

·., . fA . -x/Ain 
THTenR .npoTOH08 • npH e-x .>>: e - ' ¢opMyna /5/ HMeeT CfleAyi0-
~1-iH BHA: . ·- -

.F ::: JvA -x/A ----e == JB e-x/A !61 
A !A in' 

rAe B--v,\f(A--\n) -TaK. Ha3biBaeMbiH ¢aKTop HaKonne~I-1R 16
•
81

• BenH4HHY 71 
Mo>KHO ci'LieHi1BaTb 4epe3 $aKTop ·B, KoTOpbiH HaHAeH 8 PRAe pa6oT/2,8,9( 
OnpeAenRR B KaK <I>YHKLII-110 Afli-1Hbl MHWeHH f /rny61-1Hbl x 8 nornoTI-1Te
ne, TaK KaK AflR /5/ 1-1 /6/ f 1-1 X COBOaAaiOT/, MO>KHO OLieHHSaTb 
3a8!-1.CHMOCTb 3¢¢eKTI-1BHoro 4HCna HeynpyrHX B3a!-1NOAeHCT81-1H OT 

Afl~Hbl M!-lmeHH: 

71(f) 
B(f) -v-· 171 

5 
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PHc.5. PaAHaJibHoe pacnpeAeJieHHe qmloeHca a.QpOHOB npu 
~JKAemm OAHoro npoToHa. /y3KHii ny'loK/ 'lepe3 JKeJie3o·: · 

! Ep;,J r3B }··. . . ·• -·:--- E~~3 r3B}·UOJiy-· 
E I 'r B . pac'leT MeTO,QOM MK'' E I . r I' X p = · 3 - - - - p= 3 > · 3MUUp. 

· . pa~'leT. 

nonepe4HOe pa3BHTHe KaCKaAa OnHWeM Ha OCHOSe /1/ H /2/ 
KaK cynepnO~HLIHIO ¢Ill0e~COB OT T04e4HbiX HCT04HHKOB j, paCnOilOlKeH-
H~x no ocH ny4Ka: 

' 
<ll(x, r)=J ~ "lj. (C1¢e ..:f3t0j +c2¢ e -fJ2qfJ j 

J ,. . 
. (xj -x)2+ r2 

·, .,. 2' 
) :· \ 1(xj-x):V.+r . 

exp [ - · . · t /8/ 
_A.UJJ) . 

rAe r - paCCTORHHe OT.OCH ny~Ka 
I1H4HHW "lj Ol.leHHBaiOT~R C nOMO~biO 
YCilOBHR 

.F(x) = f<ll(x,r)217rdr, 
0 

• •• J • t .. ~ 

\ ' . 
AO'paccMaTpHsaeMO~'T04KH~.Be~ 

/7 f·~JlH /4TO 6pnee T04HQ/ H3 
.. . 

/9/ 
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Pile. 6. 3aBHC»MOCTb MUHbi ocnaoneH~a A. (0) HeiiTpOiiOB 
/E > 20 M3B/ ~· OObi'IHOM .j p = 2,35 r/CM 3F 6eToHe .U JKeJie-
3e /'ooo3Ha'!eHHH eM.· B iao.rmue/. 

,., 
t' . 

~ ... ·. ~ 

' ,. 

rAe F,( x) HaXOAHTCR no AaHHbiM 3KcnepHMeHTa, pa'c4eTa MeTOAOM MK 
HnH ~bi4HChReTcR c.~OMO~biO /5/. Pe3yilbTaTbl s~4HCileHHA cornacHo 
/8/ miH j= 1 Ill YCilOBHH '· /9/ 'paAHailbHOro pacnpeAeileHI1R ¢niOeHca 
aApOHOB npH.npOXOlKAeHHH OAHOro npOTOHa C·3HeprHe~ 1 Ill 3'f3B 
4epe3 meneao npeAcTasneHbr Ha p11c. 5 sMecTe c AaHHbiMH, noriy4ew- . 
HbiMH MeTDADM MK; sepXHHe KpHsbieCO"oTseTcrsyKn x = 356 r I eM 2; 
HHiifHH~ -X = 20 r/cM 2 .npl1 Bbi4HCileHHRX ¢ nOilb30BanHCb· 3aSHCHMOCTbiO 

·A oi. yrna P AI1R He~TpoHos, npeAcTasneHHo~'·HC! pHc.6, · ' 

I' 

4; PAC4ET <I>JlJOEHCA HE~TPOHOB 3A 3A~~TO~ 
1 .... , . ~· • ... . 

.QnR. yrnoa 0 > 15° H TOil~HHbl aa~HTbl 6onee 3(}() r/cM~ aapRlKeH-' 
HbiM KOMnOHeHTOM nOTOKa aApOHOB H3 MHWeHH MOlKHO npeHe6pe4b; npH 

·3THX ycnosHRX pa6o4He <I>OPMYilbl AI1R.¢nroeHca H AD3~ He~TpOHQB 3a . - . . . . ' 

3a~HTO~ 6~neAYIOlllHMH: . 
E -- · f3 e · 

¢. = 2 8 n; ..::.I!... • i _A_ .l!L e- · 2¢ e-x/A.(()) , . I 1 0/ 
'V 7,1·v 63,5 R2 · 
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Ta6nm~;a 1 

CpkBHeHHe paccquTaHHb~ M HSMepeHHb~ BenuquH $nroeHca aApoHoB H AOShl usnyqeHHH 
sa· s~Toii npu rariieHHH nyqKa npoTOHOB Ep==660 MsB B ToncToii.MeAHOH MitmeHH 
/ucToqzmK I, J =1,8·10 9 npoToH/c/ u salll;HTe /ucToqHHK II, J':"5·10s npoToHoB/c/ 

n a M e p e n n H e P a c c q A T a H n y"e 

MOIIIHOCT& 3KBll- ilJJOTHOCTI> UOTo- ilJJOTHOCJ"noTOKa 
BanenTnon ~o3H Ka ~no~ anponoB E>20MaB}q)p• 
ll3l!Y'{eHJIJll: H"' (E>2CHJaB) ct\. anpon/c , c 
M63p/UC ~ YllQ.!L 

crif'·c 

470 t 70 

2,6 ;!: 0,5 

346 ;!:i50 

I6 :!: 3 

Ta6nm~;a 2, 

T IICTO'IQ
OB I II II 

377 

0,5 

125 

63 ' 

8 

1,3 

470 

12,5 

!88 

9,3 

j,folliHOCTI> 
3KBI!BaneHT
HOlt JJ;03H 

Hp~ ~g~P . 

I4I 

3,8 

56 

2,8 

0THOWeHllli 

I 
1 1,2 

4,8 

0,54 0,67 

0,57 0,46 

.CpaBHeHHe paccquTaHHbiX H li3MepeHHb!X Ben:Hql{H QJ.moeHca · qacTHU npu r:ameHHH nyqKa 
llpOTOHOB c HMnynbCOM 19,2 fsB/c H noTOKqM 1012 npOTOHOBa C ...:1 

' 
!:ouepa· e. i'OJn:t:ufa "· _.:, jJilOe!IC '!aCT:IU, CM-2 • c 3a::);ITll, _i:2_ ~.r~ . 
TO'IeK ;x::.r;;!an r/m?- r/c:!; nc I T I li~ ' 

A .. t~ A .:~. - c 
' 30 1,83 794 106 )260 9,8•103 1,3• 10) 0,4 3,0 

31 1,43 778 11) .:. 10500 4,1•103 9,8•103 7,3•103 0,7 o;41 · 0,9 
32 1,07 875 120 3900 2•103 9,8•103 5,8•103 1,5 2,1 2,5 
33 o,e9 987 125 1fl40 o;92·1o3 .9,8•103 ),0•10 3 1,6 0,51 5,4 
34 0,76 1116 128 670 0,46·16 3 . 1 

1,1·103 1o6 0,51 9,8•10' 15 
35 0,66 1.2..90 131 ' -·210 2·102 • 9,8•103 312 1,5 0,95 47 
36 0,44 1791 136 '3,8 34+34 9,A·1o3 6,2 1,6 8,9 2,6•103 -27 

'37 1,40 .: 592 ,, 114".::". 2630~ 5,3•104 7~3;104 53•103 2,0 2,0 2,8 
0,97 ' ·2,8•104 7,3·104 32•10 3 38 707 123 9340 ),4 3,0 7,8 

39 1,45 778 
" 

112 3830 4:1o3 1,4•104 4,3·103 1,05 1,1 3,7 
40 , • , 3 911 119 2590 1,9• 10.3 . , ,4•104' 2,3•10) 0,9 0,76 5,4 

· .CpeJJ;Hee 3naqenue 1,5 2,0 

'MK ·- MeTOA MOHTe-Kapno; A aHanHTHqeCKHH M~TOA; ll3 - nonysMriHp~qecKHii MeToA; 11C - AelHHhle sKcnepHMeHTa c AeTeKTopaMH H3 yrnepoAa. ;. 
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0=3·1011~ Ep V 2_ .!:L_ -f32D(} . -x/'A((}) 
7,1 63,5 R2 e · e pa,q. /11 I 

B /11 I R Bblpa>KaeTCR B MeTpax~ 3KBHBaneHTHaR ,qoa~ Haxo,qHTCR KaK 

H='4o· 63p, -/12/ 

r,qe 4 - THmi4HaR BenH4HHa . K03<)l<)lH~I-1eHTa Ka4eCTBa' H;3ny4eHHH Ha 
ycKopHTenRx BbiCOKHX 3HeprHH. PeaynbTaTbl Bbi4HcneHHH <!>n~eHca 
HeHTPOHOB cornacHo /10/1-1 H Ha ocHoee /11/ 1-1 /12/ aa ,qeyxMeT
poeoH 3al!IHTOH CHHXpO~HKnOTpOHa 0J.1RJ.1 cpaBHHBaiOTCR B Ta6n.1 C H3-
MepeHHbiMH eenH4HHaMH 1101. B Ta6n.2 cpaBHHBaiOTCR pacc4HTaHHble 
c ,nOMOlllbiO /10 I - ns' H3MepeHHble 711/ H pacC4HTaHHhle MeTO.QOM 
MK 1111 H Ha OCHOBe pa60Tbl 141 /A/ eenH4HHbl <)lniOeHca c 3HeprHeH 
6onee 20 H38 3a TpexMeTpOBOH 6eTOHHOH 3al!IHTOH, Ha KOTOpyiO na
,qaeT Hany4eHHe oT ToncToH . >KeneaHoH MHWeHH I .,S = 30 eM; · f = · · · 
=300 CM/,6oM6ap,qHpyeMOH ny4KOM npOTOHOB C HM~ynbCOM 19,2r38/c. 
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TEMATH'IECKHE KATErOPIDf nYBJIHKAUHA 

OB'bE~EHHOI)O.HHC'll1TYTA.H,nEPHYX 

HCCJIE~OBAIDfA 

HHlleKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR I!>H3HKa awcoKHX 3Hepnti1 · 

2. TeopeTH4ecKaR <!>H3HKa· a~o~coKHx 3HeprHi1 

3. 3KcnepHMeHTanbHaR HeHTPOHHaR <!>H3HKa 

4. TeopeTH4eCKaR <!>H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6.- R,qepHaR cneKTpocKonHR 1-1 pa,qHOXHMHR 

7 •· <I>H3HKa T_R>KenbiX HOHOB 

8. Kp~o~oreHHKa 

9. YcKopHTenH 

10. AeToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHioiX 
,qaHHbiX 

11. 8~4HCnHTeflbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR, 

13• ·TeXHHKa <)lH3H4eCKOrO 3KCne'pHMeHTa 

.14. Hccne,qoeaHHR TBep,qwx Ten H >KH.QKOcTeH 
R,QepHioiMH MeTO,QaMH 

15. 3KcrJepHMeHTanbHaR <)lH3HKa R,qepHioiX peaK~HH 
npH HH3KHX 3HeprHRX 

16. ,ll03HMeTpHR H <)lH3HKa 3.al!IHTbl 

17. 

18. 

TeopHR KOH.QeHcHpoeaHHoro cocTORHHR~ . 
Hcnan·baoeaHHe peayni.TaTa·a ..i MeTOAOB 
<)lyH,QaMeHTanbHbiX <)lH3H4eCKHX HCCne,qoeaHHH 
B CMe>KHbiX o6nacTRX HayKH H TeXHHKH 
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