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OnHcaHa nocTaHcexa onhJTOB no TpoAIIoMy pacceHHHIO npoTOHOB H npHBO.llHTCH pe3yitb-

TaThi H3M epeHHR JC08cpcpH11HeHTOB CnHHOBOH XOpp911HilH H C nn npH y npyrOM pacceHHHH npo-

TOHOB C 8HeprHeft 640 Mae npOTOHaMH .ll11H pSI.aa yrnos C,ll,M., OT11H'IHhiX OT 90 °, 
Ha OCHOBe aHa11H3a nony'leHHOrO _H HMeiOmerOCH S 11HTepaType .ll11H .llSHHOH 8HeprHH 

OnhiTHOrO MaTepaana BOCCT8HOB11eHhl X011H'IeCTBeHH0 B lllHpOXOM HHTepsane yr1IOB 50° < 8<}30° 

MO.lly11H aMn11HTY.ll pp -pacceHHHR H .llaHhl HX OTHOCHTe11bHhle f!K118.llhl. Onpe.aeneHhl TSK>Ke 

3Ha'!eHHSI CHHrneTHOrO I{ TpHnneTHero Ce'leHHH .ll11H HeKOT~phiX yrnOB; npOH3Be.aeHa OlleHKa 

cpa30Bh!X C.llBHrOB .ll11R pp -cHCTeMhl npH .llaHHOl! SHeprHH B CHHrneTHhiX COCTOSIHHHX. 

1. Bse.aeHHe 

HacTOHlllaR pa6oTa SIB11SieTCSI O.llHHM H3 -HCCne.aosaHHA Ha6opa OnhiTOB, ShinOliHHeMoro 

Ha CHHXpOilHX110TpOHe 0vUH1 B COOTSeTCTBHH C HaMe'leHHOH npOr!p!SMMOH nOliHOro OnhiTa no 

11 21 
n p H pp -paCCeHHHIO ' .llliH SOCCTaHOSlleHHH MSTpHilhl HYK1IOH-HYK110HHOrO pacceHHHSI npH 

SHeprHH 640 Mas, 8 TO >Ke epeMSI OHa npe.acTaSnSieT BTOpyiO 'laCTb npOSO.llHLUaACH HaMH pa-

60Thl no H3MepeHHIO npH yKa3aHHOA SHeprHH KOppe11HilHH HOpMallbHhiX nonHpH3allHA lnapaMeTp 

cnn I s pp -pacceHHHH. 

c 
nn 

6hi1IO HaA.aeHO · .ans yrna 90o. B nepsoa qacTH aToro Hccne.aosaHHH 3Ha'leHHe 

131 0 0 
C.ll.M. B .l]aHHOl! pa6oTe 8TOT napaMeTp onpe.aeneH .llliR yrnos 54 H 72 H COOTS9TCTSeH • 

HO .llliSI .l]OnOliHHTellbHhiX K HHM 126° H 108°, 

fl B11HSICb K HaCTOHIJ:leMy SpeMeHH 8KCnepHMeHTOM, S H3S9CTHOM CMb!Clle · 3a seplll aiOllJHM 

onpe.aeneHHbil! sTan nporpaMMhl onhiTOs no pp -pacceSIHHIO npH 640 Mas, onhiT no H3Mepe-

HHIO C /,n BMecTe C .apyrHMH .llaHHhiMH n03B01!HeT, JCa.JC 6y.aeT BH.llHO H3 .lla11bHeHllJero, y>Ke 

cel!qac, He npH6eraSI ellle X cpa30BOMy 8Ha1!H3Y .aaHHhiX, nony'IHTb 3H8'1HTe1!bHYIO HOBYIO HH

cpOpMallHIO 0 pp -pacceHHHH npH yKa38HHOl! 8HeprHH, B TO >Ke speMSI, TaK JCaK Ka>K.aoe · H3 

3Ha'leHHA , npH61!H>KeHHO rosopH, .aaeT He3aBHCHMOe COOTHOllJeHHe Me>K.lly cpa30Bl;iMH 

C.llSHraMH SOliH, yqacTBYIOlllHX B. pacceHHHH, TO B 6y .llYllleM npH npOBe.aeHHH cpa30BOrO aHa-

11H3a seeR COBOKynHOCTH .llaHHhiX 0 pp -pacceSIHHH .l]aHHhJe 0 napaMeTpe Cnn MoryT 

.aaTb 119HHhie CB9.lleHHH 0 cp83aX pacceHHHH, a TaK>Ke HBHTbC~ KpHTepHeM .llliH Bhi6opa HS-H -

6onee sepoHT·Horo pe ill eHHH. 

2, nbcTaHOBKa 8KCnepHMeHTa 

CxeMa ycTaHOBKH .anH HaMepeHHH napaMeTp.a c nn 
npHse.aeHa Ha pHc. 1. HenonHpH-

30BaHH hilt ny'IOX npOTOHOB C SHeprHeA 640 M 98, CcpOpMHpOBaHHhiA KBS.llpynOllbHOA 11HH30A H 

L!SyMH X01111HMaTOpaMH 16 20 MMI, naaan Ha nepsyiO MHlll9Hb I H 2 1- uHnHHLtpH'IeciG~A cocya 

C >KHL{KHM BOLtOpOLtOM, nnoTHOCTb nOT?KS npOTOHOB S MeCTe pacnOliO>KeHHH MHllleHH 06hi'IHO 

8 2 -1 
COCTaBnRna 13 :l: 3,5 /, 10 CM ceK ~ npH STOM, KaK nOKa3811H KOHTp011bHhl9 OnbiThl, npo-

BOL!HBllJHecH a npouecce noaroT_osxH xa>KaoA cepHH HaMepeHHH, nyqox s MecTe naaeHHH Ha 

MHUJ9Hb 6hin LtOCTaTO'IHO OL{HOpOLteH. 
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npoTOHbl, ynpyro paCC9SIHHbl9 H8 nep80A MHW9HH, npOXOllHIIH KOilllHMHpyiOLUH9 LU911H 8 

noxan&aoA aamHTe, perHCTpapo8anHc& c'laT'IHKaMH I L H I R H nocne pacceHHHR aa MH-

weaax -aaanHaaTopax TL H _TR aeTeKTHp08an&c& rpyn·naMH C'laT'IHKOB 2 L 3L 4L H 

2 R 3 R 4 R • reoMeTpHSI 8TOpbiX paCC9fiHHA, M8T9pHan H TOIILUHHbl paCC9H88T9119A 'T L H 

T R yJtaaaHbi 8 Ta6naue 1. · 

(Joc.u.M. 

54 !. s 
72 ±. 3 

noporOBbl9 3HeprHH 

TenecJtono8 /~as/ 

E E 
L R 

270 140 

390 180 

TalSnHua 1 

~ 8T9pHan H TOIILUHH8 

BTOpbiX pacceH8aTeneA 

B r /cM 2 

TL 

·A£ 38 

c 21 

TR 

C; 8,0 

c, 6,0 

Yrn&I 8Toporo 

pacceHHHH 

0 o 8 o 
L R 

10 ..± 2,5 14 ±. 2,5 

11 ±. 2,5 14 t. 2,F 

1-1 cnon&ao8aaaoe 8 aacToHweA pa6oTe nepexpecTaoe BKIIIO'I&HHe C'I~T'IHKOB I R H I L 

C T9119CK0118MH . 2 L 8 .L 4 L H 2 R 3 R 4 R , K8K STO 110lt838HO Ha pHC, 1, 110380-

/3/ 
119110 6onee 8!}:>!}:>eKTH8HO, '19M npH 8ltll10'19HHH, llpHM9HRBlU9MCH HSMH paaee , 8blll91151Tb 

cny'laH ynpyroro pp -pacceHHHH aa !}:>oae HHTeHCHBHbiX npoueccos aeynpyroro pacceRHHH. 

napaMeTpbl CX9M COBII8ll9HHA CCL ccR H cc~ OCTSIIHCb, B OCHOBHOM, npe>KHHMH. 

8. K anaopoBO'IHbiA on&IT 

, 
npa ynpyrOM pacceHHHH npOTOHOB llpOTOH8M C aaepraeA 640 ~as o6a 

npoTOHa iiMeiOT aoson&HO Bhicoxoe 3Ha'leHHe nonapaaauHH. 3To o6cTORT~:~n&cTBO lSblno acnom:.-

aoaaHo ana Kana6poBKH aHanHaHpyiOLUHX cnoco6HocTeA MHwe~~tA ·r L H T R , npoBOllH8weA-

ca OllHOBpeMeHHO c H3MepeHHHMH KoppenHUHOHHOA aCHMMeTpHH. AaanHaHpyiOLUH& cnocolSHOCTH 

PL H P R MHweaeA T L H T R BToporo pacceRHHR onpeaenHnHc& o6bi'IHbiM MeTOllOM 

H861l10ll9HHH npa8o-neBOA 8CHMM9TpHH 80 BTOpblX paCC9HHHSIX, npH Bbi'IHC119HHRX B911H'IHH p L 
141 

H p HCII01lb30881lHCb ll8HHbl9 110 11011RpH38UHH B pp -paCC9HHIII, IIOIIY'I9HHbl9 B palSOTe • 
R 

HaAaeHHble aHa'leHHH p 
L 

H p 
R 

npHBeaeHbl B Ta6naue 8. 

4. KoppenHUHOHHaH aCHMMeTpHR H Koad!!bHUH9HT C"" 

BenH'IHHa KOppenau&oHHOA l:iCHMMeTpHH HaxoaHnac& no HasecTHoA !}:>opMyne 

rae N LL NRR 

(I NLL + NRR- NLR- NRL 

NLL + NRR + NLR +NRL 

H T.ll.-HCIIp8B119HHbl9 Ha tPoH CKOpOCTH C'laTa CX9Mbi-COBII8ll9HHA CC~ 

llpH COOT89TCTBYIOLUHX IIOIIO>K9HHHX T9119CKOIIOB 0 H3M9pHIOLUHX CKOpOCTH C'laTa BO BTOpb!X pac· 

C9HHHHX, ¢OH YCT8HOBltH npH H3MepeHHHX 8911H'IHH .N LL , NRR H T.ll, onpeaensreTCSI 

131 
aHanorH'IHO TOMy, JtaK sTo aenanoc& B aaweA npellbillYLUeA pa6oTe , npH aToM nonpaaKa 
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HS CllY'lSIHble COBllaLleHRSI B CXeMe CC
3 

113MepHJiaCb npH BK1110'19HHH JlHHHH 3aLlep>KKR B 

OLlHH H3 e~ Kaaanos. Cny'laii Hble cosnaaeHHSI B cxeMe CC
3 

npH sseaeHHH aaaep>KKH B Ka-

HaJibi I L HJIH I R 5b!JIH npeae5pe>KHMO Mallbi H npH Bbi'lHcneHHSIX ae y'lHTbiBaJIHCb 
x/ 

OnpeaeneHHb!A TaKHM n y Te M cyMMapHbii!: cpoa npH H3MepeHHSIXH senH'lHH N LL , N RR , 

no a pa3HbiMH yrnaMH Kone5ancst B npeaenax 15-SO% OT nonaoll: cKopocTH C'l~Ta cxeM bi CC 31 • 

.[lnst OnpeaeneHHSJ IICTHHHbiX KOpp911SIUHOHHb!X aCHMM9TpHii B . 3KCnepHMeHTallbHO 

BHOCHilliCb ae5011bWH9 nonpaBKH Ha llO>KHble ltOppeJISIUHH ( llO>KH~ 

o5ycnosneHHbie reoMeTpHeii ycTaHOBKH. BenH'lHHbi no>K Hoii KOppenstuHOHHoll: acHMMeTpHH Llllst 

paanH'lHbiX yrnos npHseaeHbl B Ta6nHue 2. 

Ta6nHua 2 

(/ C,U,M, 
54 72 90 

-0,01 !. 0,01 0,01 .! 0,01 0,01 + 0,004 

B Ta6n11ue 3 npHseaeabl 3Ha'leHHSI KOppenSIUHOHHOii acHMMeTpHH ( (fJ) = (I(fJ) -((fJ) 
llO>KH, 

H B911H'lHHbl K03tPtPHUH3HTa (f)) , Bbl'lHCileHHble nO cpOpMyJie 

3Ha'l9HH9 

cnn =~.TaM >Ke aaao 
-'L rR 

Lllll! yrlla fJ = 90° 1 HS!l:Ll9HH09 HSMH paHee. npHB9Ll9HHb!9 B Ta5-
C.U.M, 

liHUe B911H 'Ill H bl Cnn /126°/ H Cnn 1108°1 npHHS!Tbl paBHb!Mll Cnn 154°/ II Cnn /72°/, 

,. Cnn (fJ) Ill COOTB9TCTB9HH0 1 BC119LlCTBH9 CBOnCTB CHMMeTpHH napaMeTpa B pp -pacceRHHH, 

Ta6n11ua 3 

54 

72 

90 

106 

126 

C nn (fJ) 

0,57 !... 0,14 

0,65 !. 0,15 

0,93 !. 0,21 
131 

0,65 .! 0115 

0, 57 !.. 0114 

0,15.! 0,04 

0.22 1:. o;o3 

0,26 .! 0,04 

p (fJ) 
L 

0,40 ±. 0,03 0,68 !. 0,05 

0,55 ..! 0,07 0,62 .!. 0,07 

0,51 !. 0,06 0,54 :!:. 0,06 

5, 05cy>KgeHR9 p93YilbTaTOB 

B CBS!3H c 3aBepweHH9M 113MepeHHI!: yrnosol!: 3aBHCHMOCTH napaMeTpa cnn ,LlOCTynHblMH 

LlllSI aHa11H3a OKa3b!BaiOTCSI LlaHHble y>Ke 3HS'lHT e 11bH0£'0 K011H'leCTBa He3aBHCHMbiX 9KCnepHMeH-

640 M f) 151 C n P(~t<l npH aaeprHH npOTOHOB 3B: a ( ) ~ fl1 

131 
TOB no pp -paccestHHIO, Bblll011HeHblX 

rre;, K( fJ /
6 1 

I c lcp 90° 
17

' I R (fJ J H Llp. 3TO 06CTOSIT911bCTBO, a TaK>Ke onpeaeneH-

/9/ -
Hblii ycnex 1 uocTHrHyTblll: B pa5oTax KaaapHHOBa 11 CH11HHa • , ocywecTBHBWHX ¢aaOBbii!: 

x/n ,+, >< >< >< pH H3MepeHHSIX '-t'OHS CllY'lSnH b!X COBnaa 9HH.n LlllHHbl BBO.O.HM b!X 11HHH.n aaaep>KKH HM ny lib" 

COB Bbi6Hp811HCb1 HCXOLlSJ 113 H3BeCTHOI!: Bp9M9HHOI!: CTpyKTypbl BbiBeLl9HHOrO H3 YCKOpHTeml 

ny'IKS npOTOHOB. 
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8H81JH3 .OBHHbiX no HYK1JOH-HYK1JOHHOMY pacceHHHIO B 06naCTH 3HepraG HH>Ke nopora Me30HO

o6pa30B8HH51 1 003B01JH1JH H8'18Tb OCyiUeCTBneHHe <lJa30BOT'O 8H81JH38 BCelt COBOKYOHOCTH OfibiT

HbiX .aaHHbiX npH 640 MaB /3ynbK8pHeeB, nana.ayc, CanHH I. 

0.0H8KO, HB .OBHHOli CTB.OHH OfibiTOB Ha OCHOBe 06pa60TKH .HMeiOwerOCSI MaTepaana H .00 

npoBe.aeHHH ¢aaoaoro aHanH3a y.aaeTcH y>Ke onpe.aeneHHbiM 96paaoM npo.aBHHYTbCH anepe.a 

H npHCTynHTb K Henocpe.acTBeHHOMy BOCCT8HOB1JeHHIO aneMeHTOB MaTpHUbl pacceHHHSI npH YKa-

38HHOli aHeprHH. Ha>Ke aanaraJOTCH pe3ynbTBTbi npoae.aeHHoro aHanaaa .aaHHbiX. 

1. Onpe.aeneHae 3Ha'leHHli KBa.apaToB Mo.gyneli aM nnHTY.a PP -pacceHHHSI 

1101 
B npe.acTaB ~eHHH 0Me aMnnHTy.aa ynpyroro pp -pacceHHHSI aanHCbiBaeTCSI B aa.ae: 

..... ......... .... ..... ..... ... ..... ..... ... ..... ..... it .... r 
M ='t'2 l(a +b)+(a-b)a nan +e(a

1 
+a )n +(c +d)a rna m+(c-d)a ra 1,(1) 

12 1 1 ll 12 

npa TSKOR 380HCH M H3MepHeMble HB OfibiTe BenH'IHHbi ceqeHHSI ynpyroro pp-pacceSIHHR 

H napaMeTpOB Bonb¢eHwTeliHa cnn 
11/ 

D H T.~. OnHCblBBIOTCSI cne.ayiOIUHM,{I Bblpa>KeHH-

SIMH 

I 1
2 I 

1
2 2 2 2 1 a(aJ= ¥2 ( a + b +lei+ l dl + \el ); P(8) 

2 2 2 2 2 
cnn = ~ ( I a I - I b I - I c I + I d I + I e I ) 

2 a(o) 

D(B)= 1 (lal
2

+lb l
2
-lc !

2
- l d l

2
+\el

2
); 

2a ( 8) 

K(8)=-1-(lal
2
-\b \

2
+\c l

2
-\dl

2
+ \e\

2
) 

2 a ( 8) 

R eae* 

a ( 8) 

COBMeCTHOe peweHHe 9TOli CHCT9Mbl ypaBHeHHli C HC001Jb30BBHHeM OflblTHblX .OBHHblX H yKa3aH-

HbiX paHee pa60T fl03B01JH1JO Bbi'IHC1JHTb KBB.OpBTbi MO.Oyneli 8Mfl1JHTY.O pp -pacceSIHHSI H 

HBliTH HX OTHOCHT91JbHble BK1JB.Obl B Ce'leHHe npH p831JH'IHbiX yrnax. PeaynbTBTbi pBC'IATOB 

npaae.aeHbi B Ta6naue 4. 

Ta6naua 4 

2 2 
~- I cl 2 I d l 2 

2 

~
0

~.u.M. 
I a\ + I e\ ~ 

\a- e\ 
2a(8) 2a (e) 2a(8) 27i(8) - 2 a ( 8) 

54 0,78 !.... 0,09 0,21 .:!: 0,08 0,00 :!:.. 0,08 0,00 !.. 0,08 0,42 !.. O,OQ 

72 0,66 .±. 0~07 0,19 :!:.. 0,0·7 -0,02 .:!:.. 0,07 0,17 +_0,07 0,53 ~ 0,07 

90 0,95 ~ 0,08 0,02 .:!: 0,05 0,02 .:!: 0,05 0, 02 .:!:. 0,08 0,95 .:!:.. 0,08 

108 0,66 .:!: 0,07 -0,02 !. 0,09 0,19 ~ 0,09 0,17 .:!:.. 0,07 0,79 ±. 0,07 

126 0,78 :!:.. 0,09 0,00 :!:.. 0,07 0,21 .:!:.. 0,07 0,00 ±.. 0,09 1,14 .:!:. O,OP 

M O>KHO BH.09Tb, 'ITO CH1JbHO npeo6na.QBIOIUHli BK1JB.0 B , C9'19HHe pp-paCC9SIHHSI BO BC9M 

paccMaTpHBaeMOM HHTepaane yrnoa .aa10T qneHbi I a 1
2 

+ I b I 2 
r.ae e - '11J9H, OTB9TCTBeH-

HbiR aa cnaH-op6aTanbHoe aaaaMo.aeAcTBHe. npa aToM .am1 yrna 90° BKna .a qneHa e oco6eHHO 

/2/ 2 
BenaK /nopH.aKa 90% ; aTo paHee y>Ke OTMeqanocb I. BKna.a qneHoB I d I npaKTH'IeCKH 
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I 1
1 6 90° 3 Ha scex yrnax, a c Ha yrnax < , Man. TO npHsoaHT K TOMY, 'ITO ans yrnoa 

90° > (J 2: 50° aMnnHTyaa pp-pacceHHH >l II I npH6nHmeHHO MOmeT 6 b!Tb onpeaeneHa nHUJb 

TpBMR nepBb!MH 'lnBH8MH, 'ITO S aanbHBfilUBM MO:rKBT ynpOCTHTb 8HanH3, 

2. OnpeaeneHHe Moaynefi MaTpH'IHbiX aneMeHTos, VlMBIOlllHBcn orrbiTHbie aaHHbie noaaonn10T 

Tattme HafiTH anR HBKOTOphlX yrnos paCC BRHHR MOaynH MaTpH'IHhlX aneMBHTOS I M (6) I ss 
MaTpHUbi pacceRHII:SI /npeacTasneHH e CTanna I H npH 9H eprHH 640 Mas onpeaeJIHTb ce'leHHR 

2 0 
CH HrneTHoro pp-pacceHHHH a5 (0) ~ _.l_ 1 ~~1 

55
(6) I Dns yrna 90 aTo ce'leHHe Henocp ea-

CTBBHHO O.RpeaenHBTCH TaKme H3 COOT~OlUBH!iH a
5 

(90°) = _!_- CntJL2!!J. q (90 ' ) H COCTaSIIHBT 
0 -27 2 2 pp 

a 190 I ~ /0,07 + 0,2 /.10 eM , TaK KaK cornacHo HaUJHM aaHHbiM ITa6nHua 3 I s -
0 0 -27 2 /5/ cnn /90 I 0,93 .!. 0,21 t a u,, 190 I ~ /2,1 ..± 0,2 I 10 CM • Ce'IBHHB s TpHnneTe 

a
1
, (90°) a,,(90°)- a

5
(90°) =(2,0 :!: 0,3) 10- 21

• 

3aMBTHM, 'ITO HBaaSHO npH aHanH3B OnbiTHb!X aaHHblX no pp-paCCBHHHIO, Sltii iO'IaiOlllHX 

HaMepeHHH napaMeTpa R 190° I, anH I M ss /90° I npH 640 Mas, 6bzna nony'leHa senH'IHHS 

/0,24.,! 0,11/.l0-
13

cM
181 

3To npHsoaHT K ce'IBHHJO a
5 

190°1 = /0, 14 ±. 0,13/ to-27
cM

2
• 

0 
s npeaenax norpewHocTefi, cornacy!OzueMycH c HafiaeHHbiM HenocpeacTSBHHO no C nn /90 I. 

/6/ 0 
TaK KaK cornacHo onbiTY napaMeTp aenonHpHaauHH D am1 yrna 54 6nHaOK K 

0 /11/ 
eaHHHUB I D /54 I = 0,99 .±. 0,2 5 /, To nonarasr s SbzpameHHH CTanna anH C nn H 

D qepea MaTpH'IHbie aneMBHThl D /54° I = 1 nony'l aeM soaMomHOCTb oueHHTb aenH'IHHY 

CHHrneTHoro MaTpH'IHOro aneMeHTa ansr aToro yrna. B aTHX ycnosHRX nonyqaeM: 

I M 
5 

(54 ~ 1
2 

... I 1 - c (54 ~ I · a ( 5,4 ° J • S nn pp 

0Tc!Oaa, HCnOnb3JR onpe a eneHHOB H8MH 3H8'lBHHB C nn /54°/, H8XOaHM 

/!.1 /54°/ ss 
-13 

= /0,40.±0,07/,10 CM 

0 -27 2 
3To aaeT ce'leHHB B CHHrneTe a 

5 
/54 I = .{),4 ..± 0,14/. 10 eM • Ceqen~~:e pp-pacceRHHR 

0 -27 2 
B TpHnneTHbiX COCTOHHHRX ansr aTOrO yrna COCTBBIIS!BT a tr /54 / = /3,3 _:! 0,2/.10 CM 

0 -27 2 /5 / 
I T8K K8K a PP I 54 / = /3,7 ±.. 0,2/ 10 CM • 3acnym HB8BT 6b!Tb OTMB'lBHHbiM cP8KT 

CJlllBCTBBHHOrO B03p8CT8HHH BKnaaa CHHI"'IIBTHOrO paCCBHHHSI S II08HOB CB'IBHHB p8CCBHHHH 

noa aaHHb!M yriiOM, Ha6nJOaaeMOI"'O npH JMBHbWBHHH yrna paCCBHHHSI OT 90° K 54°. 

3. OueHKa CHHrneTHbiX c:Paa . Danae Mhi llOnhzTanHcb oueHHTb cllaahz cHarneTHoro pp-pacceHHHH 

npH aHeprHH 640 Mas. 3To 6bzno caenaHo B npeanonomeHHH, 'ITO BKnaa napuHanbHbiX aonH 

C f > 4 MOmeT 6b!Tb Bhl'IHCIIBH B OaHOMB30HHOM npH6nHmBHHH, npH aTHX paC'I~TaX cPa3bl 

'.S 0 , 1 G 4 H T .a. npHHHManHCb sewecTBBHHbiMH, a Moaynb S -MaTpHUbi anH P. = 2 6bzn 

112/ 
B3HT H3 TeopeTH'IBCKOlt pa60Tb! CopOKO t BbliTOIIHBHHOfi paHee B Hawefi na6opaTOpHH H 

IIOCSHlllBHHOfi o6pa60TKB aaHHhlX, IIOIIJ'IBHHblX IIpH H3J'IBHHH peaKUHfi 
.....-"" 1T + + d 

P + P -1T ++n+p 
--..1To +p+p 

H8 IIOIIHpH3 0B8HHOM H HBnOnHpH30B8HHOM IIJ'IK8X rzpOTOHOB, q HCIIBHHb!B 3H8'1BHHH BBlllBCTBBH
/9/ 

B o6oaHa'leHHRX pa6oTbi , orrpeaenea-H HhlX 'laCTelt cPa30BhlX CaBHI"'OB SOIIH 

1 M ( 6) 1
1 

ang yrnos 54° H 90°, aaHbi B ss Hb!B H8 0CHOB8HHH IIpHBeaBHHb!X Sb!UJB BBIIH'lHH 

x/ 
Ta6nHUe 5 , .[lnH HIIIIIOCTpaUHH H3MBHBHHH aTHX cP83 C aHeprHBfi B TOfi X<e Ta6nHUB npHBO-

a HTCH HX 3H8'1BHHR noH 9HBPI"'HHX,_MeHbUJHX rzopora MB30H006p830B8HHH1Ha6op 1 H3 pa60TI,{
9

/ /. 

x/ ~ 6 Bonee noap06HOB OnHC8HHB MBTOaHKH p8C'IATa JK838HHhlX ~a30BhlX caBHI"'OB yaeT aaHO B 

OC060fi CT8TbB, riOCBHlllBHHOfi nOIIb!TKe npOBeaBHHH cPa30BOI"'O aH81IH38 BCBfi COBOKynHOCTH HMe-

IOlllHXCJI OITb!THb!X aaHHbiX anJI pp-paCCBHHHR npH 640 ·MaB, 
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Ta5m'lua 5 

Coc- 3 HeprHSI B Mas 
TO-

640 
SIHHe 

40 90 147 210 310 310 
a-peweH. 5-peweH, 

I SO 44,5° ±. 29,2° ±. 16,80°..:!: 4,52°..:!: -70 ±. -30° ±. 40°..! 

+ 1' go + 1,6° ..:!: 0,63° ..± 0,50° ++ 1,8° !. 70 0 
- ' ±. 6,5 

1,48°±. 1 '12° ..:!: 7,07°..:!: 7,14° ±.. 11° ..! 7 5° + 7 5° + 
'D2 ' - ' -

..! 0,1~0 ±. 1,98° .± 0,23° _±0,19° ±.. 0,6° :t. 50 :t. 5 0 

B aaKniDqeHHe OTMeTHM, qTo Ha~aeHHOe HaMH aKcrrepHMeHTanhHO aHaqeHHe rrapaMeTpa 
0 181 

C""/72 I He cornacyeTcSI c pacqATHoA oueHKOA ero aenHqHHhl, aaHHOA B pa5oTe • 3To, 

ITO-BHaHMOMy, yK83h!BaeT H8 HeaocTaTOqHyiD 050CHOB8HHOCTh rrpearrono)!{eHHA, caenaHHblX 

aBTOpaMI:I YK838HHOH pa50Tbi rrpH BhlqHcneHHI:I rrapaMeTpa cnn 

ABTOphi rronhayiDTCSI cnyqaeM Blld!p831:1Th onaroaapHOCTh H .11. ConHuesy aa rroMOlUh 

rrp1:1 rrpoBeaeHHH HaMepeHHA. 
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