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nporpaMMA H.!l8JIT11tplllt8IUIH lt8118ll0B peaxilHH (nHKP-2) !lallllCaHa Amr pa3AeneBHSI 

no U.O:MaM SIAepnux peaJtllllll, npoHCXO,!llllllBX npx B3UM0,!l8JlCTBHK 38pS1lK8llllhlX '18CTHll 

BUCOXOJl &11epMD1 C npOT0118Mll Sl.!l8P palio'lell lKDAXOCTlil !ly3blpbltOBOll X4M8pb1 ll HM8IOillllX 

B X0ll8'lll0M COCTOSIHllll ABe 38pSlllC8llRLl8 'l8CTJIJlU (ABYXl!y'l8BLl8 3B83.!lb!). 

OABOBp8M8BIIO nporpaMMa npoU3BOAUT yTO'lll81lll0 napaMeTpOB TpeXOB B3MepeBllblX 

'l4CTllll u BX omn6o:n:, a ecnn B lt0118'IIIOM COCTOSIIIKB BM0eTCSl T8X:lK8 II0ATpalll>Basr 'l4CTBlla, 

nporpaMMa 114XOAHT llMIIYIIbC B ,!lB8 yrna 11eATpam.11oll 'l0CTJIJlbl B BX omu6Kn. 

B .!l8BBOM B8PHOIIT8 nporpaMMa MOlKeT pa3,!lennTb cne.11.:y'IOm.He pe4ltllnu: 

+ + 
" p " p . (I) 

+ 
" p' ➔" + p ,,o 

,,+ p ➔ 11 +u + n cnn 

,,+ p ➔ 11 + p (f.rr°) (IV) 
,,+ "+ n (k ,r?) 

,, 
r.11.e f > 1 , kt 1. 

Onpe.11.eneBHe xa~ pealtllHB KaJKAoro AB:y'Xny'lesoro co6uTnsr npoB3BOAHTCH c 

BOMOID.blD MHK Ila OCIIOB8 ltBJ18M8.Tll'l8CUX xpHTepxes. C'!BTaeTCsr, 'lTO 06paoaTL1B88MOO 

COOb!Tlle c 11an6on&mell nepOSITIIOCTblO OTllOCllTCSI 1t TOil peaxmnr, Ansr XOTopoA 6yAeT MHBH

M8lll>BNM 3H4'181lll8 cpyllXIUIOHana 

(1) 

nall.11.elllloe M0TOAOM 11811MellbmllX xsa.11.paTon, np11 ycnosnu, 'lTO BblBOnllsrIOTCH 3811:0llbl 

coxpaneBHSI snoprnu ll DMBym.ca, FA= 0 •. ,\ .. 1, •.•• 4. .llnsr 118XOJKA8HDH MDHDMyMa 

cpy1111:mronana ( 1 ) C ypaBll8HDSlMH CBll3B . F A= 0 MLI 118 CTanH . llCB0m.30B8Tb MeT0.11. 

/1/ 
narp811:lK8BblX MII0lKBTenell • npHMOIIHIOID.DACSI o6bl'lll0 np11 pemeHDB TaKoro xnacca 

/2-3/ 
38.11.8'1 t a C DOM0ID.blO CT4HA4PTHOA nporpaMMLI Ml!HDMD341lll'H 11ennuellm,1x cpymmnl! 

(Cn-123)
1141 

MDHDMB3llp0Bann cpymmnonan BB.II.a 
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npH'18M0 

,,.2 = ~ < x i - x .3JCc• l 2 i- w~ L 
u 2 

I 

sxc. 
F ,\ Oblllll B3S!Tbl pSBID,lMll 0, 

.F,), (XI • Y I) - F ;K&• uY I) 
u2 

F,\ 

2 

] . 

TaXHM o6pa3oM, pa3Jleneime co6hITHII no 1taa11naM pea1tnun IIpOll3BO.tlllTCB no KpH-

2 2 x) 
TepBIO X • r)le X -OM SIB::ISieTCB MlIHllM)'M qiyHKilJIOHMS : 

2 n 9KC;
1 

( 

M 2 = ~ (x I - x t 1 +VI~ F ,\ ~ (2) 

r)le 

w 

1=1 u 2 A= I 
I 

JC 1 - 113MepeHIISSl nepeM8HllSB Tp81tlli 

llOCTOSllillblll MHOJICJITem., 

u 2 

F,\ 

Y, - H8B3MOp8HHllB nepeMeHHllll Tpexa; 

B Kll'ICCTBe nepeMeHHblX XI , (y I ) B3S!Tbl BMnym.c 'ISCTHl!bl II yrn1,1 TpeKa 

B nepmnae B3SIIMOAellCTBBSI: 0 - S311M}'TMbHblll yron (O:::0::: 2ir ) B O - yron 

'no1U>eMa• (-.:..< o.< .:!._ ) • HMny/lbC B omBOltB HMnym.ca Dy'IKOBOl!. 'ISCTBllhI, nal!.Jl8HHhI8 
2 - - 2 

cnenuam,ao, 38.[laHbl B nporpaMMe B BHJlO KOHCTSIITi 111.mym.cbl BTOpB'lHblX 'lSCTBll B BX 

OWHOKII 6epyTCB B3 CTSII.[l8pTHblX nepqioxapT Bbl)lS'lB nporpaMMbl 1-16, yrnbl e JI s 
C OWBOKSMB Bbl'lBCm!IOTCSl no uanpasnmoI!lBM KOC~HyCaM f, m. n 

B88Mb1M nporpaMMoll· 1-16. 

JI l!X Ollll!OKSM, Bb!All-

HMeeTCll TSKlKe Bllpl!SIIT DBO.[la )la.JI!lblX, B KOTOPOM 1ICXO,[Ulbl8 JlSHllble cpa3y 3ann

CblBlllOTCB B onpeAeneHBOM nopSIJlK8 BS nepqio1tapTY lI lICll011b3YIOTCB nporpaMMOll aeno

cpencTD8HBO. 

¢>yBKllBB F ,\ B o6meM C/ly'lSO l!M8IOT BB)l: 

F1 = p Cos o Cos O + p Cos 5 Cos8 + p Cos 5 CosO + p Cos 5 Cos O , 
0 0 0 1 1 t:& 2 2y y y 

F = p Cos 15 Sin O + p Coso Sin 8 + p Cos o Sin O + p Cos S Sin O , 
2 0 0 0 1 1 1 2 2 :.Jy y y 

F 3 = p O Sin o O + p I Sin o 1 + p 2Sin o 2 + p
7 

Sin <\ , 
F =(m +v'~-;;;-;- )-tv p 2+ 

t P o · o t 
m2+yp2 +m2 +v p2 +m2), 

I 2 2 y -/ 

rJXe BB/leKC • 0 • OTBOCHTCB K llY'IKODOli 'l8CTHil8, HIIJl8KCbl ·1 • n '2' - K J[3MepeHIIYM 

DTOpH'IBblM 'lSCTIIIlSM H BH)'.18KC • y - 1t neliTpam,nol! ,i:acTnne. 

Pa3ffil'lllbl8 B03MOlKBbl8 JtSBSllbl peaKilHII (rnnOTe3bI) Ami KSJKAOro COOblTHB 311/lil!OTCB 

x) . 
' 3TOT cnocoo ncnolll>30BSHBB Cil-123 /1.tlll KBH8M8Tll'l8CKOro Slllllill311 COOblTBII Ohill 

npeJlllOJKee H.H.CnnnBblM. 

4 

II 
I 

~fl 
T 

naoopaMll MaCC 'lllCftll m 
1 

o m 2 , m Y' C noMOII!b:D JtOT0pblX 11porp11MMl1 qiopMBpyeT 

MS! Z:SZAOII r11110Te3Y 'P7UIIJ(OBaJI BIIAS (2). HanpaMep, peSltllBSl I 311AS8TCB aa6op11MH 

MllCC 
1,1. m = m = 139,Sl!, 

I ,r+ 1.2. m
1
= mp= ':138,21 

m = m = 938,21 , 
2 p m 2= m "+ = 139,58 

peSltllHB. · II naoopaMB Mace 

11.1. m = m = 139,58 , 
. I lT+ 

m 
2 

= mp = 938,21, 

m = m = 134, 97 
y lTO 

11.2. m
1
= mp= 938,21 - , 

m • = m ,ti-= 139,58, 

m = m = 134, 97 
y lTO 

11 T.A., noc1t0nb1ty JtSJK.[lblil Tpe;tt nonolKJITenbHO 38proKe11nol!. 'ISCTBllbl MOllteT npn11annelKaTb 

+ 
JtSlt IIpOTOHy, Tait 11 lT -M830Hy. 

IlpllBBTbll!. cnoco6 y't8TS CBH3ell, IUIIUISJlblBS8MblX 31lXOB8Mll coxpaeeima, npn H8)lOCTa-

TO'lHO 001lbfil0M w H8TO'l8H, DOCKOlll>JtY D STOM C/ly'llle 311XOID,1 ·coXpaHelnlB OYJlyT BblllOII'.-

HBTbCB H8CTporo, T,e. oy)leT ne6ananc sneprBH II BMnyllbCS. TSKaB neTO'lHOCTb BbtnOnBe

l[llll 3SKOBOB coxpane1111a saeprllB II BMnym.ca npHDOJlBT, O'l8BB/IBO, It 38JmlK8HHOMY 3Ba'le-

BHJO X 2 
, TSlt XSK BCTllHll08 3HS'l~Hlle 

~ 

X oy,tleT IlMy'l8TbCB TOlll>ltO D IIP8Jl8ne ·w-+ - t 

T.e. npn CTporoM cne)lOBSllllll 311XOBSM coxpa11eima, a npn W = 0 , T.e. OTCyTCTDBII 

ypos11ell CBB311, MBHHMSllbID,lM 3HS'l8IDl8M q>yBKJUIOBll1IS ( l) 6yA8T 0 

KpoMe Toro, H8ffil'lB8 ae6ana11ca saeprnn B BMnym.ca npBB8A8T It BClt8lK8HllblM yTO'IBeB

x) 
HhIM 3H8'19Hl!BM nepeM&HllblX • IloSTOMY, 'lT06hI nony'IBTb npa1tTB'l8CKB )lOCTSTO'lBO TO'I-

Hhl8 pe3ylll>T8Tbl, B900XOAHMO Dbl0p8Tb TSltOO 3DS'l811118. W • npn E:OTOpOM: 

a) Bellll'lBHS X 2 
Oblna 6nB3Koll· It BCTBBHOM)' 3118'18111110 B 

6) 38Jt0Hbl coxpane1111a DblnOJIHBffilCb C AOCTSTO'IIIOH TO'IHOCTblO, 

nocxom.xy nee w 6paTb 0'18Hb OOlll>lllJIM B8nb3B DDBAY noTepn TO'IHOCTH H3-38 

D03p8CT8Jmll KOppenBilnll, npSKTB'leCltB npBXOABTCB orpaHH'lBTbCB BblXO)lOM B o6naCTb 

3HS'l8Hllil W , IIpB JtOTOpblX X 
2 

M8HBeTCSl Mano. qTO 1tacaeTCB 3SKOHOB coxpSHe1111a, 

To B C/ly'lae sneMeBTapllblx ,i:acTBn ypasaeue :F 
4 

(3BKon coxpaee1n1a sneprnn) HHKorna 

ne 6yJleT CTporo panno nymo H3-3a aeTo'lnoro 3Ha'leima Mace "laCTnn (ti. m " ~ 50 Ksn). 

x) Kalt yJt8381I r.H.Konblnon, B STOM cny'lae Mbl q>SKTB'l8CKH 6yJleM OOC'lBTbIBSTb 

ne B3SBMOA8ltCTnne lT + -M830HS co cno60JlBhIM nyxnonoM, a D38BMO)leliCTBH8 Ha ll)'Knoae 

BJlPII, 06na)la10meM qiepMB8BCKBM l!Mnym.coM. 
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Ilo3TOMY B BamOM Clly'lllO OYAOT AOCT8TO'IBO, 'ITOOhl 38lt0ll coxpaBOBJISI 311'.oprllll BbllIOJill'.SIJl

CSI C TO'lll'.OCTbJO, onpo11.emt8MOi1 omllOXllMll _B 311'.8'18JIJISIX Mace '18CTBA, BXOASIWllX B ypaBll'.8-

ll'.ll8 ·F 
4 

, T.e. noprou;a 0,1 Mas. Pac'leThl noKa3hlB8IOT, 'ITO np11 311'.ll'IGll'.llll w • ooe-

cne'lllBAIOmeM Taxon lI008Il8!IC B ypaB!I8ltllll F' • 38lt0lthl Coxpa!Ieltllst HMnyllbCa BhlilOlllISIIOT-

csr c ome 6om.men TO'IBOCTbIO. 

Ha OC!IOBB!Illll B3nOJKO!IlthlX Bhlme TPOOOB81Illli nepBaSI MllllHM11381(llSI ,PYmtllllO!Iana (2) , 

4 
11.IlSl JtllJKAOli rnnOT83hl peaim1111 npoll3BOABTCSI C B8COM w I -10 • Jing pOrutllllH 2-3 B ne-

2 n= ynyqmelIHR CXO)UIMOCTll npe11.BapHTOilblIO npOll3BOAHTCSI MlllIHMB3atIBSI C BeCOM WO =6•10 
4 2 

n aaTeM MllHBMH3atlllSl c W 1 •10 • Ecmi senH'IHBa x y,nosneT»opSIOT TpeoosanBSIM 

npe11.sapBT81lbHOro OToopa COOhlTllil ( CM. HBJKO) t npOH3BOABTCSI cnoAYJl)mlrn MH!IBM11381l.lIR 

8 
C B8COM w2 -10 n npoBepSieTCSI KpHTep118 (r). 

2 2 
X 6- X 4 ·Y = ( JD JO J • n > 1 

x2 
10

6 

IF>. I~ 0,1 , 

r.ne n ~ 50 , 

B cnyqae 11'.eBhlnOJIHeHBR 011.Horo B3 ycnon11J1· 1tpHTep11g (r) 6epOTCSI nee 

npoll3BOAHTCSI omo 011.aa MllHBMll381(llSI l!I nponepstOTCSI xp11Tep11i1 (r') 

y I 

r)le n ~ 50 • 

2 2 
X s-x 6 
---1..11.:__J_Q )•n>l 

2 -
X s 

to 

wa =108 

' 

Ec.lIB Kpn'l'epBH (r) mm (r') BhlllOlllillmlCb, COOhlTBe C'lllT88TC.II o6C'IBT8BHbIM ll na 

6y'MBJKHyJO neJITy ll nep<j,oKapTbI npOB3BO)lllTCS! 'BbIAB'lB peayn&T8TOB"' (cM. Ilp11noJKe-

HBO ). 

B Cny'lae JieBblnonneHBS! xpnTOplrn (r') o6c'teT COOhlTHSI npeitpamaoTCSI, llp0ll3BOABT-

cg '1toHTpon&ltaS1 BbIAa'la' (cM. Ilp11J10JKesne ) Ha 6yMBJKKYlO ./IeHT>, J[ nporpaMM8 

npo11.omKaeT paoOTaTb cornacso nor11'lec1toll: cxoMe. 

nrur Toro, 'lTOObI B03MOJK!Ihl8 6om.mno OmBOltll B onpe.nonemm - llMJIYllbCOB BTOPll'lll'.hlX 

'18CTHII Be llpllBOABIIH It 6on&mOMY pa36anancy B 381tOHaX coxpa1IeBllS1, BOllll'lllJihl pacC'lBThl-

BaIOTCSI C <ji111tCBpOB81llll,1Mll 3Ha'lelIIISIMll u ll u 
pt p2 

.Unn coxpameBBSI npeM~IIB nonnoro o6c'leTa · CODhlTHSI B npotpaMMJ' ITHKP-2 nneAeR 

PSIA 1tpBTepnen, ll03BM.IIJOil1BX IIpOll3BOAllTb npe,nBapBTe.libllb!ll OT6op HBB6onee nepoSITHLIX 

rnnOTe3 6ea o6pameHHn 1t MHK • .llnn aToro npll sa'lane o6c'leTa co6hlTBll Kaxo,nBTC.II 

8 

, 

'f"-
. ··"' 
I 
I 

1. 
·) 

f 
l I 

'.I 

,i 
I 
I 

.I 

· XBaJlpaT llOAOCTaJOmoro llMJIYm.Ca / n ero om116u h.(p 2 
y y 

ll nposepll9TCSI lq)IITOpllll 

(a). 
P 

2 
> k (h. p 2 

) , k ~ 1,5 • 
y y 

EcnB 1tpnTepBll ta) BhlllOJI.IISieTCSI, nporp:MM8 nopoXOAJIT 118 OOC'IOT rll!t0Te3 III.I, 

ll.1 B ll.2 • COOTBOTCTBYDWllX !I8ynp)'MIM B38JIMO)lOi1CTBHllM. B cnyqao, ~.!Ul !tpllTe-

pun l aJ lte. BblllonHJlncSI, nporpaMM8 II8'lllll88T OOC'lHTbtn8Tb rllll0T03hl .I. l ll 1.2 

ecnn npn STOM BB oAHS na STHX ranOTea ao npomna, nporpaMMa nopeXOAJIT na ooc'leT· 

rimoTo3 lll.1 , ll.l, II.2. 

,Un51 rlllIOTe3, OTmt'lllDWllXCSI .ltllmb nopSIAXOM npeAHHC811'.HSI Mace m . ll m aapsi-
p ,,+ 

JKOIIHblM '18CTlll{aM, B ITHKP IIpOABaPBTOIIbHO BhlOHpaeTCSI rnnOTe34, JU{SI ltOTOpo_ll flll'llllibID,IO 

A8Blthl0 TO'lH88 

' 2 (F 2 ) I 11 

A=l >. 

r.ne ll 

YllOMOTBopSIIO'.I' aaKoliaM coxpanoa11S1. C ai'oll: 

• 2 I 2 ( F >. ) n .nmI MO!Ibmoll: 11:3 cyMM (j) 
A=I 

' 2 
• A=I 

I • 2 I 
(F:) <fl:(F>.J, 

llO.IIbIO Bhl'lllClimoTCSI C7MMhl 

nponopsteTCSI 1tpHTeJllll! (6) 

i - noMopa rnnOTea, f =10. B CJlY'laO Bbtnonnemur 1tpnTopB.11 (6) Aanee 

C'lllT88TCSI TMbltO r11n0Teaa (j) • B C.II)"!ae lleBblllOJUIOIDl.lI - 000 r11n1:>Te3LI. 

_B Aam.nellmeM xpwrepri (6) 6y,neT 38MOHOll llOJIJl3atOIOBBLIMll np1131UlltllMlI. 

,Uaneo, noc.ne MIIIIJIMK34llllll rBnOT03LI C W
I 

npOll3BOAJ[TCll llpOBepxa 1tp1ITepnsr ( n). 

X 2 > N ( N = 15 ,nng ynpyrHX B38HMOA0llCTBHll H 3 - A.JIH neynpyrHX). 

Ecmt !tpHTepBll (B) BLIIIO.IIHBOTCSI, OOC'IOT ,naJIJioll rnnOTe3LI npelq)amllOTCSI II npo:nano

AllTCSI '1tOBTp0IlblI4SI BLIJl8'!14' • 

B CJcy"lae, xorAa x2 < N • ocymecTB.IIBOTCB llO.ltllbIA OOC'l8T C06hlTHSI, IIpOK3BOARTCSI 

BLl,l:\4'18 peayn&T8TOB Ka 6yMaJKByD .JieBTy H nep<j,oi:apTLI, a ,nanee OOC'l!ITLIBBIOTCSI ne nee 

rnnoToahl, a JIBm& Jia116onoe 6nn3JtHe 1t .nasnon. Taou o6pa3oM, B cny,tae, ecn11 noruzOCTbJO 

o5c'lHT811'.ll o)Uia ll3 rKllOT83 j)OdltII)(JI (I) , AOllOJlJiltTem.BO npOC'IITLIBtlOTCSI COOTB8TCTBYJO-

man rlllIOT034 pealtl(lllil (II) i 8Cml llMHOCTblO o6C'lKTBII8 OAHS H3 rllllOT83 peaxIU!n (II) • 

TO nponepSieTCSI xpHTepnA (.n): 

2 2 
M ae.n. >_ i ( h. M HOA) 

r,ne i = 1, 

B B C.JIY'l'.80 ero HOBbllIO/UiellllSI o6c'lll'.TLIB8eTCst COOTBeTCTByromaSI rBIIOT838 pealtllllll {I) • 

Oco6enao 'IBCTO MOryT 0AHOBp8MeHBo IIpOXOAllTb p881tllllll (II) H (Ill) • IT pH oTCyT-

CTBHB BOilll31lllllOll'.1IhIX llpll3HllltOB STO 6y.neT cny'laTbCSI BCer.na, 1tor.na HMIIyn&C HOitTpa.ltbHOA 

'18CTHIILI 6im3oX (n npo.nenax OmllOOK) K BMnyn&cy OABOA H3 38pS11KOHllbIX 'ltlCTBll. Ilo3TOM)' 

IIpH nepexo.ne JIB OOC'leT rnnOTe3 11.ng aeynpyrJlX B38BMO.ttell:CTBllA ( COOTBOTCTBYlOmHX 
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pellltitHSIM .II - III ) nepnol1 ooc'IHTblnaeTCn r1m0Teaa IILl , n n Cll)"lae ee nonaoro 

o6c'leTa nporpaMMS. llanee ncerAA nepeX0llHT na o5c'leT runOT03 ILl H IL2. 

PaoOTa nporpaMMLI 6L1na nponepeua Ba 60 cooLITHBX ,rl-p ➔ ,,+P 11° , crenepupo-

na1111L1x MeTOll0M Mo11Te-Kapno. PacnpoAenenue 

JUl puc. 2. 

X 
2 

)'.Inst STHX C00b1Tlli1 llpHB8ll8H0 

B BaCTOmnee BpeMB C ll0M0llU,IO nporpaMMbl TTHKP OOC'lllT8110 B0CJ:0n&ICO COT 

llBYJUI)"I0BblX CO0blTBl1, ll0JI)"l8BBblX na 40-C81ITHM8TpOBOA B0A0P0AII0A nyablphKOBOA KaMe

pe B ny'llt8 ,,+ -M0301I0B C: HMllynhCOM 2,3 ran/c:. 

B 3AJCnl0'18ml8 aBT0pbl C'lllTSIOT npmrrBl>lM .nonroM no5naroAapHTh H.H. CnnuHa 

aa pmt nOJiea11L1x o6cyl!lllelillA n r.H. KonL1nona aa cocTanne.lDle nporpaMMbl "'renepanHH• 

CO0blTHA M0TOA0M MoHTe-Kapno. 

n n T e p a T y p a 

1. 10.B.nnHHRK. MeTOll H8RM811hlllRX KBanpaT0B n OCH0Bbl T0opnn o6pa60Tl0l ua6nJOAOIIKA. 
4>n3M8TrK3, M., 1958. 

2. R.Bock. Preprint CERN, No. 61·29. 

3.1.P.B'erge,:F.T.Solmitz, H.D.Taft. Rev. Sci. Inst. v.32. N=S, 538(1960). 

4. H.H.CoJConon, H.H.C1unrn. Haxo:>KAelll(e MRIIKM)'M0B WIIKltKOBanon MeT0A0M nnneapn
aannn. Ilpenp1mT OH.HM, .Q-810, .Qyo.e:a, 1961. 

Pyxonn:Ch nOCTyxmna B H3ll8Ten!>ClOIA OTAen 
9 KIO.IIB 1965 r. 

g 

n puno:HCeHue 

Pa.3MeUJeHue 6'r. 

90'HHbl:r HO nepr;oo-
KOprno.r . 

Po 
P1 
~ 
s,, 
s, 
o; 
{}p 

0, 

B2 
APl7 

.AP, 
tJP, 
/J 3p 
Abf 
LI Oz 
A Bo 
.J Bi 
A B2 

Nnn. t./ 1rtr_ppd 

.l'/311H6I 
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f< 0>1mpoAbHa R 

J'111~1l741a gAP 

!/np- co5. 
{i'Vn. f.l. 1.2) 

M. 
Jz 
/Vvmep. 

T,/ 
1,p, 
A$. 
AlJ;. 

f'i. 

Si 
~ 
x• 
A., 

,c" 
/J~ 

f1 
A 

{

r 
/J~• 
jp • . 
i,1'1 

l
8°l 

~~ 
Js-. 
i.+? 

f 
B, 
.sD .. 

. I Jg. 
i.+fO 

P; 
1,p, 

10 

llo.n1-1ap t'o1-
ga41a g.np 

ynp. co5. 

(wn. I.I, 1.2) 
HCI t5°f1M. /14'N. 
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