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HacTomuan paooTa awnonaeaa coaMecTao COTpynHHK8MH CnenytomHX 

HHCTBTYTOB: 

00'hOnHHOHHhlil BHCTHTYT Sl.llOpHblX accnenonaHail 
naoopaTOpHH nhlCOKHX aueprHJI 

H,M, rpaMellltnKBll, X.M. KaaaaapcKH, A.M. Moaceen, n.A. Taxoaona, A.B. <l>eatoK, 
M.n. Wa¢paaoa 

<l>aaaqecKnll HHCTRTYT BonrapcKoll AKanaMHH aayK 

H.C. Aarenon, A.H. 3naTena, n.n. Kepaqea, B.H. neuen, X.M. CeMep.nlKHeB, 
M.M. XpncTon, A.H. lliKnoncKan 

L 

.. 

I 

',I 

I 
II 
\ 
, I 
I 

-~--

. B BSCTOIDUelt paooTe H3Y"l810TCH X8p8KTepnCTRKH n38HMOAeiiCTBRil IT+ -M030HOn C 

npOTOH8MH npa HMJIYJlbCe IT+ -Me30H0n :.!,:i4 ran/c. PaoOTa nwnonaeua aa CHHMK8X c 40-CM 

nOAOPOAHOil KSMOpbl, nponoAHnOCb R3Y"lOHHe BeynpyrHX IT+ p -naaHMOAeilcTaHll c po>K.IIe-

BHOM OABOro ITO -M030B8 H HCCneAOB8nCSI nonpoc 00 oop830B8BH.ll pe30H8HCOB p+ B N*+-f; 

1, 0nHC8HHe aKCnapHMOHT8 

BonopoAaan tty3hlpbKOaan KaMepa, noMemeHHan a MarHHTaoe none 16000 ali/, 6h!na 
/2/ 

oonyqeaa cenapupOB8HHhlM tty"'KOM IT+ -Me30IIOn c HMttyJlbCOM 2,34:!:.0,06 ran/c. Bcero 

oblno nonyqeao 200 000 <jlOTorpa<jlalt. B aacTomuell paoOTe npanoAnTcn peayn&TaThl aaanuaa 

AnyxnyqeahlX COOhlTHll, OTOopaHHhlX npR npOCMOTpe 60 000 <jloTorpa<jluli, npoCMOTp npononmi

CH H8 penpoeKTOp8X AB8lKAhl 1 llpR"lOM a<jl<jleKTHnHOCTb n~OJIHOrO npOCMOTpa COCT8nnnna 98%, 

Bcero ohlno aaliAeHo 7000 nayxnyqenhlx naauMonelicTnali, CoohiTHH a paoo"leM oo'heMe KaMe-

phi R3Mepnnac& aa nonyaaTOM8TPX, reoMeTpB"leCKan peKoHCTpyKnun TpeKon npouaaonunac& 
/3/ 

BB 3BM M-20 C noMOmbiO nporpaMM I-37 (MOnR<jlHK8AHH nporpaMMhl I-3 ) H 2-87, 

Pasneneaae COOhlTRil no xaaanaM peaKUall 

R I0-I0
151

, 

. ./4/ 
ocymecTnnnnocb C noMombto nporpaMM nHKP-2 

runoTe3a C"lHTanacb cnpanennunoll, ecnu aenU"lHBa X 2 
oblna Meaee 5 nnn I CTeneBH 

cnooonhl (aeynpyrae COOhiTHB) H 25 nnn 4-x cTeneaell cao6onw {ynpyrae coohlTRB), npa 

ycnOnHH, 'ITO nb!Op8.HII8!1 ranOT038 He npOTBnOpe"'RT .[lB.HHblM no OUO-HKe HOIIH38.IT.llll, liOHH38.

UHH OUOHHnanaCb BR3Y8JlbHO, npH"lOM nnH "l8CTHU C HMnyn&COM MO!Iee I raa/c H.[lOBTII;<jlHKS

IUIH npOTOHOB u "+ -Me30HOB ocymecTannnacb npaKTH"leCKH onaosaa"'Ho, KpoMe Toro, Ann 

pasneneaan coohlTHil no KaaanaM peaxuall ncnon&sonanacb naHitble no aenocTatomHM MaccaM. 

PacnpeAeneoe no X 
2 

nnn pasnR"lBhlX Kaaanoa peaKnHil npaaeneao aa pac. I. Ha pac. 2 

noKasaao pacnpeneneane KBBnpaTon ae_nocTatomax Mace nns ynpyrax .11 aeynpyrax cooh!THll. 

KonuqecTao coowTall Ann paanu"lBhlX xaaanoa peaKunli npaaeneao a Taonune I, 

3 



Taonnna 

Peaxxuur qHCllO COOblTHll 

"+P 2039 

zr+ p11° 1353 

"+ rr+ n 832 

1T+ p k,,'(k > 2) 1015 

IT+ 1T+D kiTO (k <:_1) 739 

nepaanenennbte cooblTHSI 530 

BTOp.II'IHbte B3aHMOneJlCTBHSI 253 

CO CTp8HHblMR 'laCTHUaMII 157 

Bcero 6918 COOLITHll 

II. Ananna peaKUHII 1T + p --.IT+ pIT 
0 

CooLtTHSI, oTae'laromiie peaKUHH 

+ + 0 
1T p-> 1T p77 .. ( 1) 

oopaoaTLmaniicb C nOMOIDbiO nporpaMMbl qi1M!1T3P0. nng KalK.llOI'O COObiTHSI Bbi'IHC11SilliiCb 

sljxpeKTHBHble MaCChi U1lli acex llBOHHb!X KOMOHHanRll, nepenaHHbiO IIMnyJibCbl H pa31lH'lHble 
2 2 

yi'l!OBbte xapaKTepiiCTRKH BTOpH'lllblX qacTnn. nHarpaMMa nanHTna t M 1T+ ITO OT M p 17+ 

II3oopa>Kena na pac. 9. Ha nnarpaMMe coob!THSI rpynnu:pyroTCSI a aae nepecexaromu:acg none-

Cbt, COOTBeTCTBYIOIDKe M8CCaM p+ -Me30Ha II H3008pbl N*a/2, 3/2 • nng onpenanaHRli napa-

MOTpOB II aepoHTHOCTH pO>K.[lOHHli 3TIIX pe30HaHCOB B peaKUHH (1) nl!OTHOCTb pacnpe/I0110HHSI 

COObiTHH Ha aaarpaMMO nanHTna Obllla onacana cnenyromell <PenOMOHOIIOI'Il'IeCKOll <PYHKIUiell: 

rna Bl 

0 0 2 2 2 2 
W(rp ,Mp•rN*'MN": ,a,_,cz 2 ,M 77+ 170 ,M 17+p)dM 11+,.odM,.+P 

R 

(1-cz 1 -cz 2 )+ "1 

Nl 

0 2 
B 1 (Mp ,re, M 11+ 77 o) 

0 + 
N 2 (Mp , rp) 

2 2 
X d M ,.+ IT 0 d M IT + p 

a 2 B 2 ( M ~* ,r N*' M ;+ P ) ] 
0 X 

N3 (MN*'rM*) 

B 2 - penHTHBIICTCKHe ¢yHKIIRR BpallTa-Barnepa BHAa 

4 

(2) 

• 

·I 
I 

.....;.... 

o M or 
B(M ,r)=(Md2-M~2+(Mor)2' 

a l H a 2 - COOTBOTCTBeHHO, ,llOJIR Ce'IOHHSI oopa30Ba.lllUf pa30HaHCOB OT II011HOI'O. Ce'IOHHB 

2 2 0 2 2 2 
N 1 =ffdM,+,.odlrl,.+p•N 2, 3 =JJB 1, 2 (M ,r,M )dM,.+,.odM P,.+·· 

llapaMOTI!bl pa30JlaHCOB B K03.p¢HnBOHTbl a 1 II a 2 , nallaeBHble MOTOUOM MBKCRMam.-

HOI'O nplll!l.llOHOAoonsr, npnae.llenbl a Taonnne :.~. Cne.11yeT yz:asaTb, 'ITO onpeAeneHnble TaKRM 
0 

oopasoM sz:cnepaMenTam.lrhle ana'lenag M II T .llliB aaooapbl N 3/2 3/2 aa SIR11IDOTCSI 
~ . 

'HCTRilllbiMR' Maccoll • IIliiPHHOll nsooapbl. nnSI onpe,lleneHHH "KCTIIIlllbiX' 31laqenu:ll BYlKHO 
. /15/ 

y'leCTL Mexani!I3M pOlK.IlOHHB a CIII!IB asooapbl, z:ax sTO y~tasaao, llanpiiMep, a paoOTo • 

Pacnpe.llelleHHsr s<P¢exTHBHbiX Mace, annpo~~:csMHpoaaa:nhle ¢ya:xnu:ell (2)1 npe.llcTaaneHbl 

a:a psc. 3. 

ill • POlK.IlOHKO pe30H8HCOB B MO.Il01lb O.llHO'laCTB'lHOI'O OOMOHa 

PeaKUBII c oopaaoaaHBOM p+ -M030H8 H B30Dapbl MO>KHO paCCM8TPBBaTb K8K Jtaaaa-

.llBYX'laCTB'lHble: 

+ + + ,. p-p+p .. ,.o+,. (3) 

+· 0 
IT p-IT + N•++ 

.. p+ ,.+ 
(4) 

nna peaxnall (3) H (4) Obl11R DOCTpOOHbl pacnpe,lleneHHB HO KBa,llpaTy nepe,llaHHOI'O 

4-sMnym.ca -t , JtOTOpble npl!laeAelrhl a:a pac. 4a 11 46. llpx STOM - t,; !:J. 2 .ll11B peaxnBII (3) 
2 2 2 2 

onpe,llel!BOTCBIUIK !:J. =(p 1 P-p 2J H.ll11BpeaKUBB\4)-KaK !:J. =(P
1
,.-p

2110
),I'.Il0 Pip 

H pI IT - 4-BMDyliLCbl DpOTOH8 II IT+ -M030Ha .110 COy,llapOBBB, a p
1 

P B p 
2

1T 0 4-KMny1lbCbl npo-

.TOBa 11 IT 
0 -Mesoa:a nocne coyAapesas. 

MolKHO BB,IlOTb, 'ITO oopasoaaHHe p+ !' N++ npoBCXO.IlHT npeBM)'IDOCTBOHHO. npa M8110M 

nepO.IlaHROM HMUy1lbCO, ll03TOMY .llOBOliLRO OCTOCTBOHHO npennonOlKJITI>, 'ITO peaJtUHH (3) H 

(4) OHRCbiBAlOTCB .llH8I'p8MM4MB C O.llHO'laCTB'lRbiM OOMOHOM, HaDpKMOp, TaKRMH, K8Jt npe.ll

CTAB1lalllibl0 a:a psc. 5. 

PacCMOTpKM oonee UO.IlpODHO .llHarpaMMYt B30opallteHBY10 Ba PKC._ 5a, C'IBT8B peaK!IHIO 

(1) .llBYX'l8CTII'IBOll 

+ + ITp-p+p. 

AMnliKTYAa pea1t1111a (Sa) AaOTCsr BblpAlKOHIIOM 

T(AP,A'.;,Ap,t)=VJTJTp m ·_ 
fl' 

5 

t3a) 

v p11'~, (5) 



rne A p , A P , A 'P - cnaHOBhle KBSHTOBhle 'Iacna p -MeaoHa a npOTOHa no a nocne co-

ynapeHaSI, Vrrrrp H V TT - BElpDIHHHhiG <jlyHKUHHo 
p p /6/ 

BepmHHHhle <jlyHKUHH MoryT 6h!Tb aanacaHhl B cnenyiOIIteM aane : 

V 
1 [ 2 ll 2ll 

rrrrp=--
2

- gl (mrr+mp) -tl [(mrr-mp) -t).8 0 A • 
mp P 

{6) 

H 
v = g 2A' 8, \ • •/-t. 

ptrp 2 ·p ApAp 

B <jlopMYnax (6) aaeneHbl cnenyiOmae o6oaHa'IeHas: g.
1 

H g 
2 

-KOHCTSHThl CBII3H. 

llpa STOM KOHCTSHT8 CBII3H JliiH aepmHHhl p rrp onpeneneHa H3 SKCnepHM9HT£1llbHhiX JlSH-

HhiX no rrp -paCCeHHHIO H paBHS g~ l4rr -14; KOHCTSHTS CBH3H JliiSI BepWHHbl "rrrrp one-

HHBSIISCb H3 JlSHHhiX no WHpHHe P-Meaoua 
. 171 

rP a OKaaanacb paBHO!i go / 4 rr = 2 
2 

(eM. uanpnMep, }. 

lla<!J<jlepeanaanbHOe ceqeaae nns peaKuan (3a) MO*eT 6h!Tb aanacauo B cneny10meM 

BHJlEl! 
TT 

do= 2 2 

4p na6. mp 

T 1-ldt. 
4rr (7) 

Bb!'IHCIIGHHOG TSKHM o6p830M ceqeaae npHBEl)leHO HS pac. 6 (sepXHSISI KpHBSSI) BMElCTe C 

sKcnepaMeHTallbHbiMH naHHbiMH. Mo*HO BHJleTb, 'ITO sKcnepaMeHTSllbHoe pacnpeneneuae k 
dt 

He cornacyeTCSI C paCC'IHTSHHbiM no 'IHCTO 0JlHOM930HHOli MOJlGllll. 

Ha sToM *e pacyaKe npnaeneuo ddo 
161 t 

nornomeHneM (HH*HHH Kpaaas}. Pac'IeT 

, pacc'InTaaaoe no onaoMe30HHoli Monenu c 

6bin BhlnOIIHeH no nporpSMMEl Bhi'IHCIIGHHH CG'Ie-
• /8/x) 

HHli JliiH nepa<jlepB'IElCKOli MOJlGIIB • AMnnBTYJlhl ynpyroro paccesans B aaqanbHOM H 

KOHG'IHOM COCTOHHBB 6hiiJH annpOKCBMHpOB8Hhl BhiPS*ElHHGM 

218J c± l -y (z- ll )
2 

e •1+c±e + , l8) 

rne 8 J ( ±) - KOMnneKCHhiG CJlBBrH <jlaa JliiH ynpyroro paCCeHHHH B H8'181IbHOM ( +) H KOHeq

HOM (-) KaHanax 

c - l+l I + - o nona. 4rr A + B r + = 1 I ( 2 q 2 A+) , 

rne u· 1 + l - nonaoe ceqeHne rr + p - aaanMonelicTBHli; A+ - napaMeTp , onnchiBSIO

mnll yrnoay10 .aaancnMOCTb ynpyroro paccellllBH ( T.e. do I d t = e A + t ) ; t - KBaJl-

paT 'IGThlpexMepHoro nepenaHHoro HMnynbca; q - HMnyllbC nepBH'IHOil 'ISCTHUbl B C.U.M. j 

X- nOIIHhlli yrnOBOli MOMeHTj C_ H y.. onpeneneHhl 8HSIIOrB'IHO. 

llapaMeTpbl nornomeHnH 6bma ahl6paHhl cornacHo pa6oTe
191 

n B3HTbl paBHblMH 

r + = 0,073 

C+ = 0,840 

r- = 0,055 

c - =1,00. 

x)· . 
ABTOpbl 6naronapHbl A. llpoKemy, BhlnonunsmeMy pacqeT. 

6 

• 

• ,, 

Kax nnnuo na pucymta 6, xpnsasr, pacc'InTaaaag no OJlHOMeaoHHoll Monenn c nornome-

HHeM0npoXOJlBT 3H8'lliT91lltHO HHlKG SKCnepRM9HT8llbHOrO pacnpeAeiiGHBH do I d t B o6naCTn 

p + -Meaoua; onHaKo, ecllll yqeCTI>, 'ITO sxcnepnMenTallbaoe pacnpeAeneuae coAep*BT ne

peaouaacahlll ¢on, To MOJKHO C'IBTSTb, i{To onnoueaoaaaSI Monel1b c nornomeane B aameM 

cnyqae ynbaneTaopaTel1bHO onnch!BaeT do I d t AnSI p+ -Meaona. 

IV. AHanua yrnoaoro pacnpeAeneHHH npoAyKTO» pacnana peaoaancoa 

Hayqenne yrnoaoro pacnpeAeneHHH npoAyKTOB pacnana peaoHaHCOB noasonseT He TOllb

KO onpeneJlliTb KBSHTOBhiG 'IBCIIa paCnaAaiOII(BXCH 'ISCTBU, HO B nony'IBTb neKOTOphl9 CBGJlG

HBH o MexaunaMe nx reHepaUHn. Yrnoaoe pacnpeAenenxe yAo6ao npencTasnTb B cacTeMe 

noxos peaoaaaca. llpu sTOM soaHaxaeT aonpoc o Bbl6ope ocell KOOp.!lnHaT. B cnyqae Tpex

qacTH'IHhiX peaxnnll OH ocymeCTBIISIGTCH cnenyiOIJlBM o6p830M \.!IIIB onpeneneHHOCTH paCCMOT-

pHM pe8KUHIO rr+p .. rr+prr 0 
·). llnH CHCT9Mhl IT+iro (CM. pnc. 7a) OCb Z COBnH.!ISGT 

c HBnpasneHneM nepBn'IHOro rr+ -Meaoaa .s STOll CBCTeMe, oc1> Y npoBO.!IHTCH nepnea-

liBltYIISipHO K niiOCKOCTH, o6paayeMOll BGKTOpSMH BMnyllbCOB nepBH'IHhiX 11+ -Me30H8 H npo-

TOHS, B OCb X nepneH.[IBKyngpB8 K OCHM Z H Y t npBTOM TaK, 'ITO o6paayeTCH 

npaaag CBCTGM8 KOOPAHHST. 8 STOll CBCTeMe KOOp.!IBHST yron 8 GCTb yron Me*AY BTQ-

pB'IHhiM rr+ -Me30HOM B OCbiO Z II 83BMYTllnbHhlll yron if> - yron Me*AY nnOCKOCTbiO, 

B KOTOpoil IIGJK8T BMnyllbChl nepBII'IHOrO H BTOpB'IHOro rr+ M930HS, B nnOCKOCTbiO X Z 

llnH CHCTeMhl TT + p (pBCo 76) B K8'19CTBG OCB Z Bhi6Hp8GTCH BanpaBneHIIEl nepBH'I-0 

HOrO npOTOHS B STOH CHCTGMEl - OCT8llbHbiG OCII Bhi6Bp810TCH 8H81IOrnqao TOMy, KSlt STO 

nenaeTCSI .!IIIH rr+rr O CBCTGMhlo Yron 8 B STOM C nyqae GCTb yron MEllK.liY BTOpH'IHbiM 

npOTOHOM B OCbiO Z II yron ¢ -yron Me*AY nnocKoCTI>IO, o6paayeMoli aeKTopaMII nep-

BH'IHOro a BTOpB'IHoro npOTOHOB H nnocKoCTbiO XZ • TaKHM *e o6paaoM N onpeAe-

IIHIOTCSI OCR K00p.!IBH8T .!IIIH rr0 p -CHCT9Mblo 

TaKoll Bb16op cacTeM KOOPAHBaT YA06ea npn auanuae yrnoaoro pacnpeAeneHHH MeTO.!IOM, 
. . 111 
p83BBThiM B pa60Te rOTT<jlpH.!18 B ll}K9KCOH8 • 

llnH TOrO 'IT06bl nOHCHBTh CylllHOCTb MeTO.!IS, paCCMOTpBM HeKOTOpyiO .!IBYX'ISCTB'IHYIO 

peaKUHIO 
a+b .. c+d. 

(9) 

'laCTBIIJI d co cnnHOM S pacna.[laeTCH Ha 'ISCTBUbl a H {3 

d .. a+f3. {9a) 

AMnnzTyAa pacnaAa 'IaCTHUbl d c onpeAeneHHbiM ana'!eHHeM MarnaTnoro KBanToaoro 
171 

qucna m B ee cucTeMe noKoH AaeTCH Bblpa}KeHneM 

A:<oa,¢a ,Aa,Af3)= /2;; 1 ellm-AI<;'> d~A (0) M (S,Aa, A {3) {10} 

7 



3neCb A a R A {3 - CnHp81IbROCTR 'IBCTHil a 

na nanpaanenne nx nMny1Ibca; >. = >.a- >. f3 

coneplKHTCSI a pa60Te 5Ixo6a n BnKa
1101

• 

R f3 , T.e. npoexnnn emma 'IBCTBU a H f3 

aupalKeHHe nnSI ¢Ynxnnl! d:>. (0) 

CocTOSIHue '!aCTBilbl d no ee pacnana onncuaaeTcn, aoo6me roaopn, cnuaoaol! 

MaTpunel! nnOTHOCTH pa3MepHOCTR ( 2 S+ 1 ) c MBTpH'IHUMH aneMeHTaMH p m m' • rne 

m n m' naMeamoTcn OT - s no + s • MaTpnna nnoTIIOCTH aaaucuT oT MexaanaMa 

o6pa30aBHHH 'IBCTRUhl d , a 'IBCTHOCTH, a I101IIDCHOJ! MOnenH - OT CaOHCTa 06MeHHOH 

'IBCTBllbl, 

0rMeTHM HeKOTOpble aalKHble CaOJ!CTaa M8TpBUbl UfiOTHOCTH • 

a) lllnyp ee paaen ennnnne : 

Spp = ~ pm·m·=1; ( 11) 

6) M8Tplll1B nnoTHOCTH apMHTOaa 

p += p ' Pmm,:p*m'm; (12) 

a) npn ycnoann coxpanennSI npocTpancTaeanol! '!eTnocTn a nponeccax c nenongpnaoaan-

HhlMH 'IBCTHUBMH 

Pmm·=·(-l)m-m P-m,-m'• (13) 

(10) 

Yrnoawe pacnpe)leneang nponyxToa pacnana d •taCTHUbl abipalKaiOTCSI '!epea aMnnnTynbl 

171 
n MaTpnuy nnoTHOCTH : 

W(O,rp\= }; ~ 
>.a>. {3 

A"(>.,>.')A"*(>.,>.')p " 
m m mm (14) 

TaKHM o6paaoM, nayqag yrnoabie pacnpenenenn!I nponyKTOa pacnana peaoaaaca, MOlKHo 

onpenenBTb aneMeHTbl MBTpBUbl nnOTHOCTH H, C1IenoaaTefibH0 0 xapBKTepBCTHKH MeXBHH3Ma 

a38UMOneliCTaUSI, 

TiepellneM Tenepb K pacCMOTpeanio peaKunl! (3) n (4). B peaKunn (3) o(lpaayeTc!I 

p+ -Meaoa, cnna KOToporo xoporno naaecTeH n paaen ennnnne. CnenoaaTenbao, MaTpnua 

U1IOTHOCTII ere 6yneT UMeTb pa3MepHOCTb (3x3) • l1CU01Ib3Yll CaOHCTaa MaTpHUbl UfiOTHo-

CTH , ee MOlKHO aanncaTb a cnenyiOmeM anne: 

(

-}0-P 00 ) 

p= 
P!o 

Pt,-1 

Pta Pl,-1 l . (15) 

Po o -p;o 

-plO fO-poo) 

Pacnan p + -Meaona nponcxonnT na 11 -Mea oHhi, T.e. 6eccmtnoabie 'IBCTHUbi, noaTOMY 

A:U (O,cf>l= Ytm (8,¢\, (16) 

rAe Y lm- rnapoaag <jJynKung, 

8 

.. 

,. .,. 

Yrnoaue pacnpenenennSI 1T -Me3ona W (0, rp) MOlKHO UOIIY'IRTb, nonCTBBBa (15) ll {16) 

B (14). 

3 I 1 1 2 W(O,cf>) =-;r,;- y0-p00 )+y0p 00 -l)cos 0-

2 -
-p

1
,_

1
sin Ocos2cf>-v2Rep 1c sln20 cos cf> I. (17) 

Ananorn'!HhlM o6pa30M MOlKHO nony'IBTb yrnoaoe pacnpenenenue npOToaa npu pacnane 

nao6apu (4): 

3 1 1 2 
W(O,cf>l=Trrl"6(1+4p 33 l+ 2 (1-4p 33 )cos 0-

2 2 2 = Rep. sin 0 cos 2cf> ---== Re p
3 

sin 20 cos cf> • 
v3 ··-• v3 • 

(18) 

llnn TOrO 'IT06hl onpene1IHTb 31IeM~HThl p m m • ~ yno6HO aOCU01Ib30a8TbCSI CnenyiDlliH-

MH COOTHOllieHHSIMH n1ISI pacnana p Me30Ha: 

n nnll pacnana nao6apw: 

cos 2 0 =t(1+2p
00

) 

sin 2 8 cos 2cf> = -4/S P 1,- 1 

sin 20 cos cf> = - ..!i1_ Rep 5 10 

cos 2 8 =- _L(7-8p 
15 33 

2 8 
sin Scos2<1>=----=-Rep 3 _ 1 

sin 2 S cos <I>= 

Sv3 ' 

8 

s/3 
Re Pst • 

(19) 

(20) 

0TH0CHTenbHO aenH'IHH p m m • MOlKHO cnenaTb HeKOTOpble npenCK83 BHH!I, OCHOablaa!ICb 0 

nanpnMep, na noniOCHOM npn6nnlKellnH. 'Ecnn npennonOlKBTb, 'ITO o6paaoaanne ' p + -Meaona 

nponcxonnT cornacno nnarpaMMe pnc. 5a, T.e. nyTeM o6Mena 11 -MeaonoM, TO 

06paaoaanne nao6aphl nyTeM 
161 

WBM 3Ha'leHHHM Pmm' : 

P =0 ±t,m =Pm,±l 

Po o = 1 . 

p -Meaonl!oro o6Mena (pnc. 56) 

9 

(21) 

npnaonHT K cneny10-



3 
PH~ S Rep = ,13 

3,-1 ~8- Re p 31 = 0 • 

V. 3JtcnepKM9BT8nbB09 onpeneneUKe 3JI9MBHTOB MSTpBUhl nJIOTBOCTB 

(22) 

CpeAB C06biTBl! THUS ( 1) 6hlJIH OT06panhl B38HMOnel!CTBHH1 AJIR KOTOpb!X s<j><j>eKTBBHSR 

Macca ,.+ fT 0-CHCT9Mhl nonanana B o6naCTb p + -Meaona (680 < M + 01( eoo Man). KpoMe 
. fT " 

TOI"O B ASnhHBllUIBM paCCMSTpiiBSnBCb TonhKO C06hlTHR C MSJihlM· nepenaHHhlM IIMUYnhCOM 
2 

-t <0,3 (fan) • 3TH nsaaMonel!CTBHSI ecTecTnenno C'IIITSTb nepu<j>epH'IeCKHMH, Yrnonhle 

pacnpeneneHHH no 0 H ¢ AJIH yxaaannhlx co6biTHl! npunenenbl na pnc. 8. Pacnpenene-

nae no 0 MOlKBT 6blTb onucano 3aBHCHMOCTblO W (0) = a+ b COS 
2 0 C neJIII'IHHaMII a 

a b paBBhiMB 14 B 38 cooTneTcTnenno, a pacnpeneneHHe no ¢ 
BOX), 

npaKTH'IBCKII H30Tpon-

npelKAe 'IBM nepel!TII K Bbi'IBCJieHBlO MaTpB'IHbiX aneMeHTOn p m m' I cnenyeT yxasaTb 

Ha T01 'ITO cymeCTnyeT onpeneneBHaH TpynHOCTb 1 CnH3aHH8H C HHTep<j>epeHUBel! aMnJIHTYA 

o6paaosauns p + -Mesoua B N*++ aso6apbl, KOTopas B03MOlKHa B o6nacTH abc d nsarpaM-

Mbi nanBTH8 (pBC, e), nm1 OU9HKB KOJIII'IBCTna 'BCTIIHHb!X' p+ -Me30HOB B 8TOfi 06JISCTH 
/12/ 

Mbl BOCIIOJib30B8JIHCb MBTOBOM • nepeceneHB!I' 1 1Ip8AJIOlKBHHblM B pa6oTe • 

nposenennan sTBM MeTOAOM oneHKa noxasana, 'ITO KOJIII'IeCTBo 11so6ap a aToll o6nacTII 

JleBeJIHJtO, noaTOMy npB nhl'IIICJieHHII sJieMeBTOB p , AJIH p+ -Me30H8 6blJIH IICnOJib30na-
. mm 

Bhl nee co6biTH!I c a<j>41eKTHBBblMH M8CC8MH BHYTPB yxa38HHb!X npenenon •. nnH p + -Me30Ha 

Bbl'lacneuas nponolUinBCb no <j>opMynaM (le), nns aao6apbl co6biTBH a o6nacTa abed 6blns 

HCitJI10'18Hbl1 H neJIH'IHHbl pm m' Bbl'IHCJieJibl cor naCHO (20), 

nony'lellllbiB pe3ynhT8Tbl BMeCTe C AaHJiblMH npyi"HX 8BTOpOB1 nony'IBHHbiX npa 6JIB3-

ItHX aaepraHX, npaneneabl B Ta6nane Ill 

TaM lKe npHBeneHbl 3H8'18HHB p m m' AJIH OAHOnHOilHOfi MOABJIB H MOnenH C n OI"JIOUie-

HlleM. 

!13 Ta6JIHilbl Ill MOlKBO BHA9Tb1 'ITO AJIH p -Me30H8 Po O CHnhJIO OTJIH'IaeTC!I OT 

'IHCTOl! OAJIOnHOBHOl! MOA8JIH , 0A.HSKO MOABJib UOI"JIOU19HHH npeACKa3biB88T 6onee 6JIH3KHe 

K 3KCnepHMBJIT8JibJibiM AaBBbiM 3H8'19BKH, 

3To o6cToHTenhcTno nMecTe c pacnpeneneHHeM no - t (eM, pac, 4a 11 psc, 46) smng

eTCH CBIIBaTeJibCTBOM TOI"01 'ITO fill !I pea:CUIH rr+ p .. p+ p aMilJIIITYAS rr -Me30HBOI"O 06MeJia 

MOlKeT BllOCIITb cymeCTB9HBblfi BKJIBA, 

B aaxnro'leHIIe aaTopbl C'IHTatoT CBOHM npHHTHbiM nonroM no6naronap&Tb aa'laJibHHKa 

xpaorennoro OTAena JIB3 noxTopa TeXHH'Iecrtax uayx A.r. 3elihnOBB'Ia1 a TaKlKe cOTpynHBKOB 

x) /11/ . 
Yron ¢ HBnsteTCH yrnoM TpefiMana-Hnra 1 11 ssOTponaH no sTOMy yrny yxaabl-

naeT no KPIITepBIO Tpel!:Mana-Hura na B03MOlKBOCTb onnon11onnoro o6Mena B peaxna11 (3a), 

10 

.. 

II 
... j, 

aToro oTnena B H30 JIB3 sa o6ecne'leuue sKcnnyaTannn KaMepbr, AnTopbr 6naronapHT co

Tpynnsxon Bll OHHH H.H. CllliiiHa, r.H. TeHTlOKOBy, A.n. MaKapeHKOBy, H.C. HoBHKOBy, 

s T .B. Pbrllbueny sa noMOUib B nponenenss pac'leToB n coTpynunn liB3 C.A. Bopo6beBy 

11 B. Manxony, a TaKlKe rpynnbl na6opanTOB nsMepiiTenell n npocMOTpman sa noMOUib 

npn o6pa60TKe MaTepaana, 

ABTOpbl npaanaTeJibHbl r.H. Konb!JIOBY B B.n. flto6owauy aa HOJIB3Hble ABCKyCCBII, 

EonrapcKaH rpyuna SBTOPOB 6naronapsT npo<j>eccopa n.K. Mapxona sa nocTOHHHbli! 
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