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6~P~KOB ~ . A. ~ AP. P 1-80-15 
PeaKlll-11ot ABOHHOH nepe3apfI,QKH OTpl111<lTeI1bIiWlC nl10liOa 
Ha flApax C H3MeHelil1eM CTP8HHOCTh 

HCCI1e,qoaaHbI peaKlll111 ABOHHOH nepe3apAAKIot OTplotl\lHeI1bHWX 
nl10H08 Ha flApax C 1013MeHeHHeM CTpaliHOCTIoI (IT- ~ K I • ,,- •• K· +(890). 
H3MepeHbI Ce"4eHHR 3TIo1X peaKlll1H. o6cYII{AalOTcfI loll< D03~IIIHble 

MeI<8H>13Mb1. 3KcnepHMeHT npoBeAeH HB I05-clJHTItMOTpoaoH 
~peoHoBoH ny3b1pbKoBOH KaMepe HH~H npH HMnYI1bCC nOpllot"4HblX 
nHOHOB 3.9 raB/c . 

Pa60T8 BblnOI1HeHa B na6opaTopHIo1 RAepHWX npo6I1CM OHRH 
lot MOCKoaCKOM HHllleHepHo-~H3114ecKoM HHCTHTYTe. 

n~en~HHT 05~~~HeHHoro HHcTHTyr8 ~Ae~HWX 1990 

Bl ryukov Yu .A. et al. Pl ·80-15 

Aonroe BpeHR a,qpOH-flAepH~e B3aHMoAeHcTBHfl npH 3HeprHflX B~
we nopora 06pa30BaHHfl nHOHOB paCCMaTpHBanHCb B OCHOBHOM KaK 

HCT04HHK cBeAeHHH 06 3neMeHTapH~X cOYAapeHHflX aAPOHOB C KBa3H
cB060AHblMH HYKflOHaMH. npH 3TOM OCTanbHafl, npH4eM 60nbwafl 4aCTb 
peaK4HH nOAP06HO He H3Y4anaCb. B HaCTOR~ee BpeMR cHTya4Hfl H3
MeHHnaCb, - B03pOC HHTepec K np04eccaM. KOTop~e He MoryT HATH 
Ha C'B060AHOM HYKflOHe. C(JlOpMHpoBanOCb HOBoe HaY4Hoe HanpaBne
HHe - penRTHBHCTCKaR flAepHafl $H3HKa / 1/ . 

OAHHM H3 MeTOAoB B~AeneHHR peaK4HH. KOTop~e He MorYT HATH 
Ha CB060AHOM HYKJ10He, HBnReTCR OT60p 3Be3A C 6~CTP~M npOTO
HOM, B~J1eTa~HM B 3aAH~~ nonyc$epy IKYMynRTHBH~M npoToHoM/. 
3TOT MeTOA OKa3anCR BeCbMa nnOAOTBoPH~M"2 /. B HaCTORlI\ee BpeMfl 
3KcnepHMeHT~ C 06pa30BaHHeM KYMynRTHBHblX 6apHOHOB npoBeAeHbI 

BnOOTb AO 3HeprHH' 400 r3B
131 

. 
XOTfl HHKJ1~3HBH~e cneKTp~ KYMynflTHBH~X 4aCTH4 MorYT 6~Tb 

onHcaH~ B paMKax OAHOH MOAenH ICM., HanPHMep,/41 I, RCHO, 4TO 

AJ1R BbiRBneHHfl MexaHH3Ma aAPOH-flAepH~X B3aHMOAeHcTBHH He11b3fl 
orpaHH4HBaTbCfl HccneAoBaHHeM HHKI1~3HBH~X pacnpeAeneHHH, He06

XOAHMO H3Y4aTb KOppeJ1R4HH Me~AY npOAYKTaMH peaKllHH, C04eTaTb 
HHKJ1~3HBHblH nOAXOA C 3KCKn~3HBHblM. 

npolleccaMH, KOTop~e B npHHllHne He MorYT HATH Ha OAHOM HYK
110He, RBnfl~TCfl peaK4HH ABOHHOH nepe3apflAKH nHOHOB Ha flApax, 
OTKp~T~e B na60paTopHH flAepHblx np06neM OHRH B Ha4ane 60-x rr. 
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K ABOHHOH nepe3apflAKe 71- - Me30HOB Ha flApax OTHOCflT peaKlIHH, 
B KOTOp~X oTpHllaTenbHO 3apfl~eHHblH nHOH npeBpa~aeTcfl B nHoH, 
3apfl~eHH~H nonO~HTel1bHO, npH4eM B KOHe4HOM COCTOflHHH oTpHlla
TenbHO 3apR~eHHblx 4acTH4 HeT. MexaHH3M peaKllHH ABOHHOH nepe
3apRAKH AO CHX nop OKOH4aTenbHO He YCTaHOBneH. B03MO~H~MH 

MexaHH3MaMH flBnR~TCfl: H306apH~H 16 1, nocneAOBaTenbHOH nepe3a
17 1 18 1 w

PflAKH Ha ABYX HYKflOHax • 06MeHHblx TOKOB . AByxcTyneH4aT~H 

MexaHH3M C norl1o~eHHeM nHOHa. 
HOBbie cBeAeHHfl 0 MexaHH3Me peaKllHH ABOHHOH nepe3apflAKH nHO

HOB MO~HO n0I1Y4HTb, H3Y4afl ABOHHY~ nepe3apflAKY OTpHllaTenbHoro 
nHOHa B n0J10~HTeJ1bH~H KaOH, TO eCTb peaK4H~ C H3MeHeHHeM CTpaH
HOCTH Me30Ha, a TaK~e nepexoAbi 71-'" K071+, KOTop~e MorYT ocy~ecT
BnRTbCfl 4epe3 npoMe~YTo4Hoe pe30HaHcHoe COCTOflHHe K*+. TaKHe 
peaKllHH He paCCMaTpHBal1HCb paHee HH B TeopeTH4eCKHX, HH B 3KC

nepHMeHTanbHblX pa60Tax. OAHO H3 HX AOCTOHHCTB COCTOHT B TOM, 
4TO HeHTpaJ1bH~M KOMnoHeHToM, HeCY~HM HH$opMallH~ 0 flAepHoH 
MHweHH, Mo~eT OKa3aTbCfl A-rHnepoH, H3Y4aTb KOTOPblH HecpaBHeH



HO npOllje, 4eM He~TpOH "06b14HOH" ABOrlHOH nepe3a pAAKI1. Perl1CTpa
~I1A CTpaHHWX 4aCTI1~ n03BOnAeT TaK*e o npeAe nATb Ce4e HI1A OTAenb
HWX KaHanOB, I1CnOnb3YR 3aKOH COXpaHeHI1R CTp a HH OC TI1 B AAepH~X 
B3aI1MOAeHCTBI1AX. 

HaCTOAlIjl1H 3KCnepl1MeHT B~nOnHeH Ha 105-caHT I1 Me TpoBo H ¢peOHO
BOH ny3b1pbKOBOH KaMepe MH¢H,3KCnOHl1pOeaHHOH Ha nY4Ke 17- -Me30
HOB C I1MnynbcoM 3,9 r3B/c.OT6I1panI1Cb 3Be3AbI C OAHOH penATI1 
BI1CTCKOH nonO*I1TenbHO 3apA~eHHoH 4aCTI1~eH I1nl1 RBHWM K+ -Me30HoM 
/I1AeHTI1¢H4~pOBaHHwM no K+~~+1e+-pacnaAY/11 OAHO~ I1nl1 ASYMA 

VO -Bl1nKaMI1, HO 6e3 OTpl1~aTenbHO 3apA~eHHblX 4aCTI1U. PerI1CT
pl1pOSanl1Cb TaK~e npOTOHW AAepHoro conpOSO~AeHI1A B I1HTepSane 
I1MnynbcoB 0,2~ 0,7 r38/c 11 y -KsaHTW no 3neKTpOH-n03I1TpOHHblM 
napaM KOHBepCI1I1. CpeAHAA 3¢¢eKTI1BHOCTb perl1CTpaUI1I1 )! -KBaHTOB 
COCTaBnAeT 56%. OT06paHHble C06WTI1R COOTBeTCTSOSanl1 cneAy~lIjl1M 
peaK~I1AM: 

17 + A ~ K+ +1\ (:£0) + mp+l117 o + A', /1/ 

17 + A ->17+ +1\(l.° )+K o +mp +1117° + A ' , /2/ 

+ + 77 + A -> K (I. ) + K 0 ( K ° ) + m p + 11 77° + A " /3/ 

7/ + A .... 17 + + K° + K ° + m p + n 7/0 + A', /4/ 

rAe m,n = 0,1,2 ,''' ' /B KaTerOpl11O "7/+" BKnlO4eHbi penRT I1BI1CTCKl1e 
npoToHbl/. 1\ -rl1nepOHbl 11 KO -Me30Hbl I1AeHTI1¢I1~l1pOBanI1Cb CTaH
AapTHblM 06pa30M 191 . Bcero 06pa60TaHo 130 TbIC. CHI1MKOB , K peaK
~I1AM /1/ -/4/ OTHeceHO 162 C06b1TI1A. 

8 cl1ny cne~I1¢I1KI1 KaMepHoro 3KCnepl1MeHTa MbI B COCTOAH I1 I1 Ha
Ae*HO I1AeHTl1¢1l1Ul1pOBaT b nl1Wb CpaBHI1Ten bHO MeAneHHble 3apf1~eHHble 

KaOHW, np06erl1 KOTOp~X YKnaAwBa~TCR B 3¢1¢1eKTI1BHblH o6beM KaMe
p~. TaKI1M 06pa30M, 3KCnepl1MeHTanbHO BblAenAeTCR TonbKO 4aC Tb • peaK~I1i1 /1/, /3/. QAHaKo I1MeeTCA B03MO~HOClb onpeAenl1Tb na p
~l1anbHble Ce4eHI1R npolleccoB /1/-/4/ 11 6e3 I1AeHTI1¢1I1Ka~1111 K+ -Me
30Ha, I1cnonb3YR COXpaHeHl1e CTpaHHOCTI1 B AAepH~X B3aI1MOAei1cTBI1
RX. anA 3Toro He06xOA~MO perl1CTpl1pOBaTb He TonbKO 6bICTPY~ no
nO~I1TenbHY~ 4aCTI1~y, HO 11 pacnaAbI Hei1TpanbH~X cTpaHHblx 4aCT114. 
no 411cny 3aperl1CTpl1pOBaHHblx 1\ -rl1nepOHOB onpeAenAeTCR CYMMap
Hoe Ce4eHI1e peaK~I1~ /1/ 11 /2/ a1 + 02' Ce4eHI1e 02 MO~HO Hai1TI1 
113 411cna 3aperl1CTpl1pOBaHHbiX nap K 01\ 8blXOA K ° -Me30HOB onpe> 

AenAeT BeIll1411HY 02 + 03 + 2a4 • Ce4eHI1e u4 onpeAenAeTCA KOnI14eCT
aOM nap K1K1 . anA HOPMI1POBKI1 I1CnOnb30Banl1Cb Ce4eHI1A pO~Ae

HI1A cTflaHHblX 4aCTI1~ Ha AApax ¢peoHoBoi1 CMeCI1, 113MepeHHble HaMI1 
paHee 9,10 < 1I11cIleHHble 3Ha4eHI1A acex Benl1411H npl1BeAel"tbl e rra6.1l. 1 . 
8 nocneAHeM ee CTOn6l1e AaHO OTHOWeHl1e COOTBeTCTBYOll\erO ce4e
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Ta6.flU14Q 1 

Benl1411Ha Ce4eHl1e, M6H 8blXOA (iii °Heynll) 

U 1 +0 2 0,75::0,14 /2,O~0,1.1/ .1O-3 

°2 + °3+2°4 1,40.::.0,26 /3, 7~0, 7/ .10 -3 

u 
1

+u
2 

+u
3 

+04 1,5.::0 ,3 / 4 , 0~o, 8 /. 10
3 

01 0 ,4 1~0 , 17 /1, 1~O,4 / . 10-3 

u 2 0,34~O ,12 / O , 9~0 , 3/- 10-3 

~:' 3 0 , 44~0, 41 
-3 

/ 1 ,2~1 ,1/  10 

U 4 0, 31~O , 15 /0,8~0, 4/ -10-3 

HI1R K nonHo MY Ce4e HI11O Heynpy r o ro B3al1MOAeHCTBI1R 17- - Me 30Hoe 
C I1M nynbc oM 3,9 r 3 B/ c co Cpe AHI1M RAPOM ¢ peo HoBoH CMeCI1 /A = 
= 22,5; 0 Heynp . = 37 4 M6H/. norpeWHOC TI1 YKa 3aHbi CTan 1CT I14eC Kl1 e. 
OueHKI1 nOKa 3we alO T, 4TO no npaBKa B Ce4eHI1RX, ceR3 aHH a A C B0 3
MOlK HOH npl1MeCblO MeAne HH blX TT - -Me30HOS, OWI160 4HO np l1 HAT bl X 3a 
npOT OHW, He npeBblwaeT 5%. Cne AyeT ellje pa3 3aMeTI1Tb, 4TO MbI 
npl1BOAI1 M ce4e HHA AnA cpeAHero RApa. DAHaKO Ce4eHI1R peaK411 H 
ABOHHOH ne pe3apRAKI1 C I1~ bHO 3 aBI1CAT OT a TOMHoro HOMepa RApa
MI1WeHI1. n03TOMY S HaweM cnY 4ae B3al1MOAeHCTBI1R npOI1CXOAAT npe 
I1MYllje CTBe HHO Ha c aMOM TAlKenOM RApe, BxoARlIjeM B COCTaB $ pe OHO
BO~ CMeCI1, Ha RApe xnop a. 

CYllleCTBeHHYIO ponb B I1ccneAyeMbIX peaKUI1RX, nO-SI1AI1MOMY, 11 r 
palOT npOMe~YT04Hbl e pe30HaHCHble COCTOAHI1R. 8 cneKTpe 3¢¢eKTI1B
HblX Macc CI1CTeMbl K07/+ /puc .1 / Ha6moAaeTcR Cl1rHan, oTBe4alOutl1H 
pe30HaHCY K *+ (890). Kpl1 BaR 6pa~ T a - 811 rHepa, np l1 BeAeHHaR Ha puc . 1, 
COOTBeTcTeyeT Ta6nl14HblM 3Ha4eHI1AM 3Toro pe30Ha Hca. Ecnl1 no 
naraT b , 4TO Ha6nlOAaeMblH MaKCI1MYM B cneKTpe 3!1>¢e KTI1BHblX Macc 
Ae~CTBI1TenbHO 06ycnoaneH pe30HaHCOM K * + (890). TO Ce4eHI1e ne
pexoAa 7/ - --. K*+ (890) -> K"+ I1 + COCTaBllReT / 0 ,26+0 , 11/ M6H , I1nl1 
/0, 7!:.0, 3/. 10- 3 a HC yTip ' H3 I1MnynbcHoro paCnpeAeJ1eHI1R, npl1BeAew 
Horo Ha puc . 1, BI1AHO , 4TO AByxMe30HHa R CI1 CTeMa Mo~eT YHOCI1Tb 
AO 90 % nepBOHa4anb Horo I1Mnynbca. 

CpeAHee 411cnO npOTOHOB B peaKUI1AX /1/ - /4/ COCTaanReT 
1,67+0.13 . PacnpeAeneHl1e no 411cny npOTOHOB e 3Be3Ae nOKa3a HO 
Ha pUc.2a. Hx y rno Boe pacnpeAeJ1eHl1e /puc.26/ 6nl13KO K 1130 TpOn
HOMY B 3aAHe~ nonyc¢epe 11 HeMHo r o BblTRHYTO Bne peA B nepeAHe~ 
nonyc¢epe. AnR c paBHeHI1R npl1aeAeHO yrnoBoe pa c npeAeneHl1e npo
TOHO B 11 3 pea KUl111 ABO~ HO~ nepe3apRAKI1 nl10HOB Ha RApe r enl1R npl1 
Ha4aIl bHOM I1MnYIlbc e / 1 ,5+2, 0 / r3B/ C 1 11 .: HMnyn bCHbl~ c ne l<Tp npo
TOHO B / puc.3 / I1 Me eT Ta l<oi1 ~e BI1A , Ka K 11 B peaKUI1AX "06 b14H0i1" 
ABoi1 HOH nepe3 apR AKI1. V1Mnyn b cHbl~ c ne KTp nonO)l(l1Te n bHblX 4aCTI1 l1 
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Puc.1. ABYMepHoe pacnpeAeneH~e 3¢¢eKT~BHaH Macca - ~Mnynbc 
AJlH C~CTeMbl KO TT-+: 
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J__ r __ -10 
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-1,0 0,0 1,0 

a/ 6/ 1 
Puc. 2. PacnpeAeneH~e npOTOHOB: a/ no ~x Kon~4eCTBY B 3Be3Ae, 

6/ no yrny B~neTa B n-CHcTeMe. 
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Puc. 3. V1MnynbcHbl~ cneKTp npo- {l,N ,--------------; 

0,2 0,3 o,i( 

TOHOB B peaK4~Hx ABO~HO~ 20 
nepe3apHAK~ c ~3MeHeH~eM 
cTpaHHocTH. 

i5 

iO .II 

5 

Pp ,o 
F38/c 

/3a ~CKnI04eHHeM HAeHT~¢~4~poBaHHblx npoToHoB/ np~BeAeH Ha puc. 4. 

CpeAHee 3Ha4eH~e ~Mnynbca /O,83:!:.O,05/ f3B/c COCTaBnHeT 22% 

OT Ha4anbHoro. 


OAH~M ~3 B03MO~H~X MexaH~3MOB ABO~HO~ nepe3apHAK~ n~OHOB 

Ha HApax HBnHeTCH ~306apH~~, COOTBeTcTBylO~H~ TpeyronbHo~ A~a

rpaMMe,~306pa~eHHO~ Ha puc. Sa / 6 / , nepeXOAbl TT - -. K+ ~n~ 77--·,(K77)+ 
MO~HO conOCTaB~Tb C aHanor~4HO~ A~arpaMMO~, ecn~ ~ -~306apy 

3aMeH~Tb CTpaHHO~ ~306apo~, ~ 77+ B BepXHe~ BepW~He 3aMeH~Tb 
Ha K+ ~n~ C~CTeMY (K77)+ /puc.S6/. 3TOT MexaH~3M, nO-BHAHMOMY, 
~rpaeT onpeAeneHHYIO ponb . Ae~CTBHTenbHO, cneKTp HeAOCTalO~~x 
Macc K CHCTeMe K077 + , B~4~cneHH~~ B npeAnono~eHH~, 4TO peaK4~H 
HAeT Ha OAHOM HYKnOHe, HOCHT pe30HaHCH~~ xapaKTep: B HHTep
Banax Macc 1,25 7 1,4 f3B ~ 1,55 7 1,7 f3B 3aper~CTp~pOBaHO 12 co
6bIT~~, B TO BpeMH KaK B npOMe~YT04HO~ o6nacT~ 1,4 71,55 f3B 
HeT H~ OAHoro. 

ANr'---------------~

is 
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Puc. 4. V1MnynbcH~~ cneKTp 5 
nonO~HTenbH~X 4aCT~4 /3a 

O '~__~__~~~~__-L__~~ p+~CKnI04eH~eM ~AeHT~¢~~~Po


BaHH~X npoToHoB/. 0,1., 1,2 2,0 r 3i3/C 


5 



• 

Jr- JT+ 

61a/ 

PUC. 5. TpeyronbHble A~arpaMM~, COOTBeTcTBy~~~e 0AHOMY ~3 B03MO*
H~X MexaH~3MOB: a/ ABO~HO~ nepe3apRAKM n~OHOB Ha RApax, 6/ ABO~
HO~ nepe3apRAK~ n~OHO B Ha ~Apax C ~3MeHe HMeM CTpaHHOCT~. 

PaHee Ha MI'I 6blno nOKa3aHO, 4TO AJl ~ pe a K 4 1'1~ ,,-~,,++ ( " +77-), 

KOTopaH ~3Y4anaCb Ha ToA *e 3Kcn03~ 4 ~1'I. OC HOBH~M ~ BnHeTCH ABYX
cTyneH4aT~~ Mex aH~3M, KorAa Ha ne pBoA cT aA~~ B 3neMe HT a pHOM 
np04ecce 06pa 3ye Tcfl AononH~TenbHbl~ MeAneHHblA rr - ' -MeSOH , no 
rno~a~~~cH Ha BTOpoA CTaA~~ 112 / . OAH I-1M ~3 a prYMe HTOB B non bay 
3Toro Bbl BOAa 6~no xapaKTepHoe pacnpeAeneHl-1e no y r ny paaneTa 
ABYX npOTO HOB co npO BO~AeHl-1 fl /T04K~ Ha puc.6al. 04e Hb noxo~ee 
Ha pac npeAeneH~e B 1 4I-1CTOM" aaXBaTe fl Apa MI-1 OCTaHaBn~ Ba~~MXCFI 

rr- - Me30HOB /Kp~ Bafl Ha puc.6al . B pea K4 ~FlX ABO~ HOA nepe3 a pfl AK~ 

C ~aMeHeH~eM CTpaHHOCT~ ~MeeT MeCTO a H anor~4Hafl c~Tya4MFI / r ~ 

CTo rpa MMa Ha puC. 6a/: npOTOHbl conpOBO~AeH~R p a3neTa~TCR B OC
HOBHOM nOA TynblMM yrnaM~ APyr K APyry . B ~ HKn~3I-1BHblX peaK4~RX 
C 06pa30eaHI-1eM CTpa HH blX 4aCTI-14 Ta Ka fl Ko ppenH4~fl no yrny Me~AY 
AByMR n pOTOHaM~ OTCYTCTByeT /puc.66/. Kp~BaR Ha puc . 66 nonY4e 
Ha KaK pe3YI1bTaT nepeMeW~BaH~R npOTOHOB 1-1 3 paa HblX 3ee3,Q. KpOMe 
OTMe4eHHoA Koppenfl4M~, Ha puc. 6a XopOWO B~AHbl ~ " CT PYI-1" npo
TaHoe conpOBO~AeHMfl C Man biM yrnoM paCTBo pa KOHyc a pa3neTa. E cn~ 

paccopT~pOBaTb C06b1T~fl no eeI1~4~He HeAOCTa~~eA MaCCbI K aape
r~CTp~poeaHHbIM npOAYKTaM peaK4~~ /~CKn~4aR npoToHbll B npeAno
no~eH~~. 4TO peaK4~R ~AeT Ha OAHOM HYKnOHe . TO "CTpy~1I OKa3b1
Ba~TCFI B OCHOBHOM np~HaAJle~a~~M~ K C06b1T~flM C OTp~4aTenbHblM~ 
KBaApaTaM~ HeAocTa~~eA MaCCbI /aaWTp~XOBaHHaR 4aCTb r~CTorpaM-

MbI Ha puc. 6a/ . 
TaK~M 06paSOM, peaK4~~ ABOAHOA nepeaapflAK~ n~OHOB Ha flApax 

C l-1aMeHeH~eM CTpaHHOCT~ MAY T C ce4eH~flM~, Aoc Ty nHblM~ Anfl ~X 

~3Y4eH~fl. Bonpoc 0 MexaH~3Me 3T~X pea K41-1~ Tpe6yeT np08eAe H~fl 

CI'ICTeMaT~4eCK~X ~ccneAOBaH~A Ha pa 3HblX flAp ax ~ npM pa3I1H4H~X 

3He p r HRX. 
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PUc. 6. Pac npeAeneHHn no 

KOC~HYCy y r na Me*AY npo

TOHaM~ B pa 3nl'l4Hbl X 

peaK4 ~RX . 

a/ 

r~/~.c:6/~.(2L/~.c~L~.c~L~ViUL::"'/t:.Ltt.L,/-,,-~_,~	 b ' L,(Lj COSBpp 

6/ 

20 
'----'---'---'-_""---..I.-___--'-_"--_.J1 COS BAD 

-1,0 0,0 i,O 
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TEMATWIECK"E KATErOP"" nY6JI~AI..U1" 

OB'bE~HEHHOrO ~Cl11TYTA H,lJ;EPHLlX 

"CCJIE,lJ;OBAID1" 

"HD.eKC 	 TeMaTHK8 

1. 3KcnepHMeHTsnbHsH c1JB3HKS BblCOKBX 3HeprBA 

2; TeOpeTH'IeCK8H c1JH3HKS BblCOKBX 3HeprHA 

3. 3KcnepHMeHT8nhH8H HeATpoHH8H c1JH3HK8 

4. TeOpeTH'IeCKSH c1JH3BX8 HH3KHX 3HeprHA 

5. M8TeM8THK8 

6. HaepH8H cneKTpOCKonHH H p8aHOXHMBH 

7. ~H3HKS T~enNX HOHOB 

8. KpHoreHHK8 

9. YCKopBTena 

10. 	ABTOMSTB38UBR 06P86oTKH 3KcnepBMeHT8nbHbiX 

aSHHblX 

11. 	Bbl'lHCnBTe1lhH8H M8TeM8THK8 H TeXHBK8 

12. 	XB),(BH 

13. 	TexHBK8 c1JH3H'IeCKOrO 3KcnepBMeHT8 

14. 	MccneaoB8HBH TBepaNX Ten H ~HaKOCTeA 


HllepHblMB NeToa8NB 


15. 	3KcnepBMeHT8llbH8H c1JH3HK8 HllepHblX pe8KuHA 

npB HB3KBX 3HeprBHX 

16. 	nroBMeTpBH H c1JB3HK8 3SWHTbi 

17. 	TeopBR KOaaeHCBpOBSHHoro COCTOHHBH 

18. 	MCn01lh30e8HBe pe3YnhT8TOB H MeToaoa 

cl!yHa8MeHT8llbHbIX <jJH3H'IeCKHX HccneaosBHHl1 

B CMe~HbIX o6nscTSIX HSyKH H TeXHHKH 

~ 


