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Pa60T8 BBII0Jl!i8H8 B Jia6oparopim BHCORl!lX aaeprna 06~8,Il;IIB8HHOro 

RHCTHTYT8 S'A8PHI:llC HCCJl6,It0B88HR. 

Hayqamt pyROBO.Int'l'e111, -

crap!lll,Ii aayqm COTpy;nB.lim, R8H,ll;li,It8T ~H3m<O-M8T6M8THqecRruc 

aayR E.H.KJIA.IIHl1UKAH (OlliIH) 

()g;HUH8111,HH8 onnOH8HTH -

CT8Jlllll'[! aayqaim COTpy~. ,ItORTOP ~H3HRO-M8T6M8TI'I'I8CRKX: H8YR 

M.ll.A.n:AMOBWI (~llAH) 

CT8pmd aayqamt COTpy;nBHR, R8H,ll;li'A8T ¢H3HRO-MaT~MaT~8CXHX 

aayR JO.~.JIOMAIOOI (OIDIH) 

Be,n;ymee npe,Il;IlpWJTHe - ID'3/Il,. Mocna 

ABTope¢epaT pasocJiaH "_" ______ I9?8 r. 

38I!llR'8 p;e:cceprarnrn COCTOH'rCS "_" ______ I9?8 r. B 

qac. aa sace'AaHHH CnenHaJIH3JIPOBaaaoro Yqeaoro coBeTa npR Jla~ 

'6opaTOPHH BHCOimX aaeprd n-56/2 06~8p;B:H6HHOro HHCTHTYT8 S'A6PHHX 

HCCJ18,ItOBa8HR, r. ,Ily6aa, MocROBCROA 06J18CTH. 

C ,ll;liCC8PT8UR8! MOJIUiO 03H8ROMHTbCS B 6H0.1IHOT6R6 Jia6opaTOPHH 

BHCORll aaeprun. 

Yqeamt C6RpeT8Pb COB8T8 

R8R,ll;li,n8T ~R3RRO-M8T6M8TH'l6CRl!lX H8YR 

1/-/'wt.,L e.,v.,t...f M'. I?> .JU1XAiIBB 
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Olil!AH IAP.ARTEPI£THKA PAIDl'li 

ARTJ8JU,HOCTb µpo6ieMH. HCCJ18,ItOB8wt8 aaepr&T.111l8CROA 38BHCR
MOCTR ceqeflltlt, CTPYRTYJ>HHX.lh'HRmr!, cpe;nBHX MHOX8CTB8RROCT8A BTO
PH1ll!HX qacr.im B 8,IIJlOH-B;lij)OHHWC Bsam&o,na!cTmmx: nosBOJIJJeT nonyq.irrb 
B8ESYD ~Op&amo>, aeo<Sxo;itl!MYD .Jt1B,np0B6PRJI cy~eCTBYD!IIIX M0~6J18I 
B381Di10~81CTBHJI 9Jl8M6HT8PHWC ~SCTJm JI 003,I!JIHJUJ o6nteff T80p!m 8J18-
M6HT8prun:: qacrim B 6y,rr;ymeM. O;naol H3 npo6JI8M 8.Jij)OH-8.Jll)OHHHX B3BH
M0~8ICTBHI, H6'AOCTBTOqao xopomo ff3Y116RHHX, SBM8TCS o6pasOBBHH8 
HSITpaJlbHHX CTpaWWX ~8CT!m B JC-p -B38l!IIO'A8ftCTBHSX. HCCJ18,IJ31lT
CS HBR.1llX3HBHH8 p08RUIU'l 

n-+p-K•+ ... 
n+p- A+ 

H nonyHBRJIDSHBHHe pea:iu:om 

n+p - K+ns-+· •.• 
n-+ P- A+nf:+ .•. 

o6osaaqaeT K"- H 

(I) 

(2) 

(3) 

(4) 

'j(· -148-3~8Cb JI .IJ,!1Jl88 B ,nBHHOI pa60T8 K" 
soau, " - 11- JI r· -l'JIIIepoBH, 
Tim, o6pB30B8Bllll!XCS B paaxmm. 

a n:c - 1mcJ10 ::iaps11teRHwc qac-

Ilen 0060TH 

I. 8RCil8p!!M8RTBJU,B08 HCCJ16,Itl)B8HH8 np -B38RMO,It8ffCTBHff C 
odpaso1u•e• 1elrpu,awx crpau!Dlx ~acrn,a Deaao;H3yqeane mSMeHe
a11 c pocrox 1ueprn raxu :xapaxrepxcrn arnx 1saJ1Ko~elcrBd,xax 

a) .wmJ1mimase H nonyHBIUID3HBB&e ceqeBHS poE.I(eHHS K! H II-
- ~SCT!m, 

6) ce~emts o6pasoBaHHS nap qacr1tn, 
JI) orpynypme iYmmu ltlH JUllt.lJJSl[BHHX peaKllHI !'EIS (I) II 

(2), 
r) CTPYll!'JpeBfl UH!!ItU ~ nonyKR!UID3DHHX paaxnd THna 

(3) H (4), 
,1t) opa,JJJI.H IIBOZ80TB8BBOCTH 11elTp8111,BHX OTpaBBHX ~8CTJm II 

sapsaerumx: ~scrim, o6pasymtHXcs imeore o lll!Wl. 

G6'M!J:1mJ(;;.;u_J1 ~mcrnryy 
~puuz ncr.11a.nonaed 

6~4E,JMOTEKA 



llsyti8IDI8 3TWC xapaRT8PllCTllR B8llHO ,1tllR llOHHM8HIDI M8X8HR3MOB pox
.I(8HIDJ CTP8HIIHX '!8CTJUt. T8Rlt8 HHT8p0CHO ycT8HOBHTL H8.rnttlK8 wm: 
OTCYTCTBU8 CRellmmra B R8ROft-.lill60 RllH8M8TK'l8CROft o6JI8CTll,H Toro, 

·'· 
C R8R.IIX: 3H8prd H8'11IH88TCH npe,naJibH06 llOB8.I(8HH8 nHBapnaHTHWC 
CTpyRTYPHliX <n7HRlll1ft ll R8ROll BRJ18.I( B 3TO Il0B8.I(8HR8 .rtaDT B38liMO
,ne.11CTBIDJ C P83JIH'IH0ll MHOE6CTB6HHOCTLD 38PlJ:!8HHWC '!8CTHU. 

" :t 2. OueaRa cetieHIDJ o6pasoBaHIDI pesoaanca K (890). 

HaytinaH HOBII3H8 H npaRTK'l8CRM geaHOCTb 

B pesyJibT8T6 npo,naJI8HHOll pa60TH BnepBH8 llOJIY'l8HH Ji!HRJIJ03llB
HH8 ll llOJIYHHRJll03llBHH8 pacnpe,naJI8HIDJ CTPYRTYPHHX <b7am:~ft no nepe-
M8HHllM X , yt' H Pl H8ATpallHWC CTpaHHHX '18CTHll llPH 
aaeprHHX 4,9 n 7,5 raR a nonynHRJIDSHBHHe pacnpa,nanaHIDI npH auep
rHH 40 raB. 

Bll8Pl3H8 llCCJ18.I(OB8HH B JT-p -B381i!MO.I(61CTBIDJX 3H8pr8TH'!6CRM 
38BHCHMOCTb cpe,nanx MHOlt8CTB8HHOCT8ft H81Tp8JU,HllX CTp8HHllX '18CTHU 
ll sapHit8HHllX '18CTHU, poit.rtamtRXCH COBM8CTHO C HIDIH. 

Bnel)BH8 B rrp -B3am&O,neftcTBHRX nponsBe,neHa OU8HR8 HHRJID-
3HBHOro cetieHWJ o6pasoBaHHR pasonaacoB k" :t (890) npn 40 raB. 
fJOJ1Y'l8HHH8 P83YJibT8TH, RpOM8 CpaBH8HIDJ C T80p0TH'l8CRHllll MO.I(8JIR
Mll, MOryT 6uu ncnOJib30B8Hll npn llJl8HllpoB8HHH 3RCil6PHM8HTOB no 
H3Y'l8HIIID o6pasOB8HIDJ o~apOB8flHllX '18CTHU,C y,ierow B03KO:rHOI aua
JIOrHH B o6p830B8HIIH CTpaHHllX H 0'18p0B8HHllX '18CTHU B CHJlbflllX B38-
m.10,nellcTBIDIX. 

Anpo6amm pa60Tll. 0CHOBH1l8 llOJIOlt8HRR pa60TU iORJI8,nHB8JIHCb 
Ha COB8~8HHRX COTPY,nHK'l8CTB8 no H3Y'l8HllD B38ID40,nellcTBd Ha 0Hllll
R8X C 2-Merposoff nponaHOBOti I<aM8Pll OIDIH,aa 0800.ruIX OT,n6J16Hml 
H,nepaon·~nSHRll AH CCCP B ORTH6pe 1976 r. n B ~6BpaJI8 1978 r. H 
Ha XYllf M8:1,Jtj'Hapo,1tHOI KOH~epea~HH no ~H3HK8 BHCOKHX aaeprd B 

!0MHCll (HDJlb 1976 r.). 
Ily6rnagim. M8TO.I(H'l80Rll8 HCCJI6.I(OB8HRR H OCHOBHH8 pesyJibT8-

TU H8CT0Hut8.11 .I(HCC8PT8Ul1H H3JIOX6HU B 7 pa60T8X, ony6JIHROB8HHllX B 
!typH8Jl8 "fl,nepaaH ~H3HI<811 H B Bll.I(6 npenpllHTOB mn!ll. 

06~6M llltCC8J)'1'8qKll. TeRCT COCTOHT HS BB8,n8HHR, '16TUpax rJiaB 
H 38RJID'l8HRH, H3JIO.lt8HHllX aa 102 CTP8HHU8X, BRJID'IJM 23 pncyHRa H 
12 Ta6nnu. Ea6J1Horpa~HH fiactinHBaeT III naHMeHoBaIDitt. 
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T83HCH1 IlpG,U,CT8BJIR8MH8 R 38ntm'8 

I.Poer C Y118~H'l8HH8M aaeprHH cpe,ltHHJC MHOZ8CTB8HHOCrel aapa
Z8HHHX qacr~,oOpaaOBaBmHXCR COBM8CTHO C aelrpaJibHHMH crpauHWH 
qacr~awH B 1ip -Baami:o.itelcr»HRX,He nporHBopeqHT norap3P1rntrec1to1ty 
38ROHY B llRT6Pl381!6 m4Dy1ll>COB 4,9-250 raB/c. 

2. CROpDCTH pocTa ( n :t)~ (n:t-)A n <n-:t-) COBna.nam B 
npe,nenax onm60R, 6CJIH pacCM8TPllB8Tb llX 38BHCllMOCTb 0'1' ,n0CTyUHott 
9ll8prHH. 

. 3. JIHcnepcHH pacnpe,neJieanll no MH0llt8CTB6HHOCTH B C06llTHHX c 
pDlt,neHH6M CTpaHHllX 'IBCTllll JIHH6t!HO paCT8T C YB6Jlll'l8HH6M cpe,I!,Heii 

K• J\ 
MR0llt8CTB8HHOCTH 38PlJllt8HHllX 'q8CTHit < n ± > ' • .1!Jm MH0llt8CTB8H-
ROCT61! 4 ~ <n-t) ~ 9 (HHT8PB811 m,myJlbCOB 20-t-250 raB/c) 9T8 38Bll
Cm&OCTL O.I(H8 H T8 JES ,1tllR JT-p B38ZMO,n6!CTBd C p0llt.I(6HH6M V" -
'18CTHll H 6es aero. Oaa annpORCm.!npy6TCfl CJl8,llYJlll81! UPHMOll: 

D:t:= (-0,IG±o,05) + ( 0,4~±0,0I)(nr). 

4. llBTeHcnBRd pocT ce1J8HWJ o6pa?o:eaHRR K" -MesoaoB nponc
XO.I(l!'l' r.n8BHllM o6pa30M B USRTpaJibRO! 06JI8CTH. CTPYRTYPRll8 <b7RRUHH 
MR K0

-MesoaoB He nMe!O'l' cRe!JIHaronoro none.nerum B ,IIJ!anasoae 
/ x / ~ 0,3 B m1TeP13a.ne HMnyJ1DCoB 4, 9-250 raB/c. KaR pocT cetie

RHH, T8R H pocT CTPYRTYPHUX <n7RRJ:U'lff B It8HTP8Jl~HO! 06JI8CTll nponc
xo,-ar 38 C'IST IIHOl'OJIY'ISBHX C06UTd ( n:t?; 4). 

5.cneue oOpaaosaaHR A-rHDeposo» pacrer c Y118JIHQea11ew ·aaep
rHH aaaqzre~iHO we .. ~eauee,qeM ceqeaHe oOpaao»aHHR K0

-weaoao».Pocr 
C8'18HIDJ npoRCXO,Jtlnl, B OCHOBHOM, B MHOrOJIY'l8BWC ( n z ~ 4) C(?61:lTR
JJX. CetieHHe B03paCT88T, r.xaBHUM o6paso.M, B 06Jl8CTR ~paIU8HT8UHH 
llp0TOH8 MHJD8HH. 

CTpyBcypime <bHRUHH MR A -nnepoaoB n npe,nenax OlllH6oR, 
COCT8BJIRDlllU 15%, RM8DT CR61llnmrDB08 UOB6.I(8HH6 B lllRPOROM HR'l'6pBa
Jl8 H3118H8HRR nepeM8HHOti X (-0,5 ~X.;$"0,I) MR 06JI8CTll RMDyJII,
COB ll8PBlfliROI '18CTHIIJl 4,9-250 raB/C. 

OTsocHTe.lll,RaJJ ,no11J1 A -rmiepoRoB, pDll.rtamtRXCH B ueaTpaJib-
aol 0611aCTH, Yl(8HbmaeTCH C J)OOTOM eaepru B C06UTWIX C M8JIOI 
MHOllt6CTB8HROCTbD ( n ~ 4). 

6. Cpe.nime nonepetiaue HMIIY.lll,CH K0

-MesonoB H A -rHIIepo
BOB CJI860 38BllCHT R8R 0'1' MH0lt8CTB8HHOCTH 38PJlllt6HHllX '18CTHU B C0-
6BTU, T8B HOT l!MnyJlbC8 U8Pl3H'IHOI 1J8CTRI.W. 

3 



? • Ou,eaxa HRR1lll31'lBBOro ca11aaM poX].temm K,. :t: 11asoao» DPH 
.m,mym,ca 40 raB/c ( a K .. ,..-+ ••• = (I,5±0,3) M6 ) D03BOJIJJ8T 38RJID-
'1Jn'I,, 'IJTO (2r±5)% K" (K°)-MasoaoB o6pasymcR B pesyJU,'1'8'1'8' 
pacna,ll8 8'1'.l!X pe30H8HCOB. 

CO,llEPIAHHR JMJCEPl'Allllli 

Bo BB8!8Hllll 'A8HO o60CHOB8Bll8 T6MH, npHBO,ImTCSI Rp0TRmi o6sop 
pa6oT no nsy-qaHH:ro o6pasoBaaruI H8i1TpaJ11,Hwc- cTpailllWC -qacTHU B Jr-P
Bsam.1o'AeflcTBHRX. PacCM8TpnB81l'l'CSI T8lllri8 rRilOT83H O MacmTB6llO-Hlll38-
pnaHTHHX CBOilCTB8X nponeccoB MHOlri6CTB8HHOrO pDX'A8HIDl B HHllJlJX3RB
HHX peaRmuo:: npn BHCOR.l!X 8H8prnruc, npe,Il,710Jlt8H.1Ul8 A.A.!oryHDB!,lM C 
COTpy,Il,HHROMH H, H838BllClDilD, P.~attmtaHOM, 8 T8RX8 EeHeRe, HHrOM 
H .np., H :!303MO!tHOCTH Dpmd8H6HWI 8H8JIHS8 MJJJIJiepa-Pe;a;ge. 

3aT8M qiop,&yJlllpy8'l.'CSI Il,6JU, ,ll8HHOfl: ,IUlCC8PT8I:ijrn: H '1'83HCH, DJJ8k-

C'1'8BJIJJ6Mli8 R 38JnHT8. 

B nep1301l: rJiaBS OIDlCHB88TCSI M8TO,IUlR8 llCCJ18'ADB8HllSI o6p830B8-
HM H81l:TpaJU,HliX CTpaHHWC "38CTHU. Pa60T8 npOH3BO.ImJI8CI, npn Il0MO!l1R 
nysspI,ROBHX RaMep. JlBYXM8Tp0B8SI nponaHOB8Sl nysspI,ROB8SI R8M8pa o6-
JIY"38Jl8Cl, B ny'll<e '.fC--MesoaoB c p =(40,0o±o,24) raB/c aa Cepny

XOBCROM YCROplIT8Jl8. 
Juia~TR'i8THJ)8XJIHTpoB8R nponaHOBM nysspI,ROBM RaMepa 8RCDO-

anpoB8JI8Cl, B fiY'IJR8 OTpn:wiTeJU,HHX DHOBOB cHHXpoqi8SOTpoHa OHHH C 
many.JU,cOM (?,5±0,6) raB/c. 

IlpH mmyJII,Ce rr=..esOHOB, paBHOM 4,9 raB/c, .IICCJ18.:AOB8Bll8 
DPOBO,IUIJlOCI> C DOMO!ltl>ll I00-C8HTDl8Tp0BOit BO.:AOJlO.nHOA R8118lli OHHH, 
o6.ey118HHOI aa CHBXp0Tp0H8 JIB3 owra. 

ll,nJI MST8!118.IS, DOJIJ118HHOrO HS nponaHOBWC R8118pax, npaeas-
.mc.1, CT8HJUlPTHH8 R!IIT8pm! OT60pa 1f-p - C06HTHI. · 

a@ell'l'HBHOCU ,miolaOro npoCMOTpa ,11,llJI o6aapyEHJIS 1l'p -co-
6HTHI C o6paSOB8BH811 V" -1180'1'.llll npa 40 r1B 6WUI 99%, npa 
7, 5 r1B - 86%, np• 4,9 r1B 98, '7%. KsMepeus cJte.JIJ)l!I 11acun npon
»0]1;1W!c1> HS DYOCax (40 • 4,9·; r1B)• HS 1Wtp0CKOD8X nll-21 

(7,5 r1B). 
06c1i8T HSMepaRRWC co6HTd npoa:SBO;tl,UM Ha 313M no Dp0rp81U1811 

pac118'1'8 I'8011Hpa118CKHX K HH8Jl8T.lf48CRHX D8pall8'1'p0B oo6YTd. Psc
CMS'1'Jm]l88TC.S HJJ.80JIO?ml npnewmaxoa nporpeaa1. 

Touocn n11tpuu IIIDJ»cOJI • yr.10:1 iuou: ui- 40 r1J 
l1p/p~(5+IO)%, TOUOCU K3119PIHEI yr.lOl!I 5-7 IIJ)S.ll, npr 7,5 r,B 
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/j. f> /p - (IO-I2)%, CJJ8JU16RB8.np8TR'iH8SI om.11:6Ra B H3Mepewm 
yrJIOB - IO Mpa;It. Ilp.11: 4,9 raB/c /).p/p -{I,B±0,2)%. 

OnncHBaeTcB n.neau~m<anru, K; -MesoaoB H A -rHnepoaoB .n 
pas.1teJ1eane H80'Aff08Ha11awc ( K~ - A ) rHDoTes, ROTOpse cocTBBJ1Slll'l' 
npH 4, 9 raB < I%, npH ? , 5 raB - I3%, a np.n 40 raB/c y1&.e I9%. 
KpH'1'6J)H6M DpaBWU,HOCT.l'I H3M6peH.ll:ft ll H'A6HT~HR8IUl'.ll M011!8T CJIYl!t.11:'l'l, 
cpaBH8HHe B6Jlll"3HH cpe.neHX Mace K; -MesoHoB .11: A -rHnepoHoB, 
ll0Hytl8HHHX B ~aHHOM axcneplDleare, co 3HaqeHHRMH, DpHB8~8HHl,IMH B 
DOCH8,IUl8tt ROHOHRe Ta6H.I. 

Ta6Jrana I 

IHMnyJU,C nap- Review of part.!. 
[Br,pmoro 7C -- 4,9 ?,5 40 icle propertie! 

M83OR8, raB/c2 Particle Data 
Group (1976) 

< mK.>, 0,4973 0,4936 0,498 0,49?? 
±0,0004 ±0,0005 ±o,004 ±o,OOOI3 

<mA), I,IIG I,IIGL I,IIB I,II56 
±0,003 ±0,0000 ±0,003 ±0,00005 

06cyz;na8TCB 8@;6R'l'RBHBB O6H8CTI, per.ncTpaIUl'..11: 3B83.lt H v• -
"38C'l'HU B R8116pax. 

Eo,11,moft pas.nan OTBe,n.ea ODHC8HHII M8TOJU1 ODP6'A8Jl6HHR C8"36Hd. 
B Ta6.nnna Il DP.llllO,nHTCSI BSHIA.11:HH df - MHJlJIH6BPH-8RBlll3BJl6RT8 np.n 
rpex •ccxe~yewx aueprux. 

Ta6J1Hna n 
Ha11aJII,Hllft o-
~nc, raB/c 4,9 ?,5 40 

. M6/ 
J-e, C06HT • 

5,2•Icr4 
±o,I 0 Icr4 

2,32•I0-3 

'4-ro-5 
·3,35.ro-3 
±5-ro-5 · 

PaCCll8'l'PHB81l'1'CB nonpaBRH H8 .· ~8R'l'llBHOCTI, perncrparum C061l
TKI B R8Mepe W1 , HS HepaBHOMepaoc,i,1, oc»e11t8HHOCTH B nponaao
BHX K8118pal'. W1 , RB a@eKTHBHOC'l'I, Dp0CMOTpa H H8 D0T8P.ll B6Jl.ll3H 
3B8S.Itl,I, 8 Mff M8'1'8pnana, UOJIY'q8HHOro DJ)H DOMOl!III Dp0ll8HOBWC R8M6P, 
'1'SH6 R H8 npmaeoL RB85K- 7r-p -C06HTH1l:, cpe,IJ;H OT06paHHWC no 
CT8H,n8PTHal KJ)HT8pWD,1 1Tp -co6sTHI. , 
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. B T86~ fil ,nBRH 'IIIICJIS H86JID,nBHHHX V" -'IISC!'Jm H B8JIB'II.IUIU 

raoweTpH118CRHX nonpaBOR. 

Ta6JUI~ m 
p 

raB/c 4,9 7,5 40 

'118CTRn8 K; A K; A K; A 

N 1002 952 ffi7 398 504 291 

w, 1,12±0,04 l,li±o,04 I,2:r±0,00 1,IS±o,00 1,24±· I,26± 
±o,oo to,oo 

BtoJl8!1 FAAI@ nocBJ1D:11aa asy11aHD> aa,pre!necsot saB•cDoc,a 

IIHOK6C'l'B8HHOCT.ll sapraerumx 'IISOHD. 11 aelTpaJWUa OTpaB.Bm 'ISO'l'ID,. 

Do onpa,wiJiea.im, cpe.nas.R MH0Jt8CTB8RROCTL 'IISCTHil C , o6paQ~CJ1 

B peaxium Q + b - C + • • •, 80'1'1, "c = r.ncOn./O;n, 
r,wi O nc - '!'OIIOJ101Tl8CK08 C8'118HJl8 Dp)IT,8CCOB O o6p830B8U811 

'1180'1'ID. Tl!D8 C , 8 o, n - Bl:,Upyroo CHI.HI PHJ!IJ,1UI Q ♦ b- .. • 
3aepraTH'll8CR8JI 38BHCHHOCTb CP6.ltllll MHOKSCTB8HHOCT8ft BTOpn

HHX 'IISCTJm B 8,lijlOWUIX ooy.napeaux, U,ll;. peonpe,naJIIHd no IIHOIEIIO'l'

B8HHOO'!'JDI ll03BOJ1BIJT OJJOIT• 0 IJ199HDOOTa T8X IUJI ama T801)1'1'1:
'118CRHX wo,n;aJiel. Harepaoao saaTb, BJIUeT u poQ9a.11a A -I'llilepo
aoB H · K"-M830HOB BS IIH0&8C'l'B8HH00Tb p0&,J{liDIIHX~41 Ml8CT8 0 BallH 

38Pff&8HHHX 'IISCTIID., 80Tb D 38118THH8 KOPP9J1JlnHH B po~HliJ! orpaa

BHX H H8CTP8HHHX 8,lll)OHOB npa HCOJ18.Jij'81lHX aaapl'IJIX. 

Ilp.1! 8H8Jlll38 aaepr8TH'll8CJUIX 38BHCDIOCT81 IIOIUIIIO BSIIIJIX ,nBHHHX 

HCD0Jlb3YIJTC.R ony6JlJ!ltOB8.llHH8 ,nB.llHH8 np.1! aaeprwu: 18,5; 20; 100; 
200 11 250 raB. 

Ha :pHC. l IIPHBO,D;l!TC.R 38BHCHMOC!'b cpe.n,Rel llll0&8CTB8HHOCTH 

38Pff&8HHHX '118CTHil < n j:) OT .IDlnyllCS H8.18T8Dit8rD llHOH8 ,Jtllff pe-

8Rlll!I (3), (4) H 

:rr- + 1' - n z + .... 
IlpgMS.R .IHHHJI - peayllT8'!' 8IIIIP0ROJDl8lll!H ,naHHHX ,Itl.R peaJtDJU 

bHRlll!81 BH,nB 

(5) 

(5t 
{ 
I 
t 

(n:t) = A,+ A1.ln /;7;_. , 
r.na s. = I r,B2. 

Ha TOM &8 pHcymte ,JJ,SIJ'!'CJ'I O!'HOmeus cpe.n,Rll IIHOUC'l'B8HHOCT8l3apr

K6HHHX 1!80THil, o6paSJDllllXCS B peaJtrtUX · (3) 11 (4) s < n.) •• pe-
8Klll!H (5). BI.n.RO, 11!'0 llJ:a 118JIHX DIIIJJll>C8X ll8PBJABHX :7r--M830BOB 

6 

j 

I 

L 

·, 
: 
I 
' I 

!";. 
!; 

i ' 
I l 

? 

o lrp-V-.. n:1+ •.• 
• -K•tKi+n.-+ ... 
• -n:1c ... 

~ . 

... -· 

.. 
·( t '1-. 

•· 
• P~( faBk) 

... 
P.10. I 

( -c:::20,r1B1c)<n.:t;>K~"An:t) < 1, a B HHTePJ!aJie 

20 rt!'/C ~ jJ,,_ ~ 205 rtB/C 8!'0 OTHOm8BK8 6JIH3KO K e,n;aune. 

3TO 01Ul38HO C 'HIii, 11!'0 Dpll :,,.,,. < 20 rtJVC 8Heprxs, RO!'OpaJI 

110&8!' uoln HS o6peso:aaue 88PffEEIHHHX 'IISOHit :e pG8Rlll!.RX (3) H 

(4), s•nao lil8Hbme, 118.ll :e J)98RitJ[II (5). Kc1tD,qJ!ll 3TyH8J)ADHO

DJ)aUOCTa B yoio:aux P0JE,J{eHJIJJ 1180'!'.l!Il nyTell pacCIIOTpeHHJJ 3UICK
IIOCH opa,lUX uoaecr:aeHHocrel Be OT -p n- UJ! o, vs ·, a OT 

xoorynaol.aaeprn Eg = vs - M ; , rie M = O' MR pea1tnHH 

(5), M = 2 m"' • .Jtl8 paal!lnu (3), M = m". + m,. .1tllff peaR-
. nu (4), MH npo.11s:ee.u aI1IIpo1tcJD1anu aRcnepmcearanaHX saBHclDlo

oTal < n%) = f (E 1 ) . ffUitlSIU 
<"•)=A•+ A1 /n [ ( fi .;.M)/fi.] 

• < n *)~A, + [(vi -t'f)/VS: J.A• . 
II0.11uso~ no B pea1nntsx (3,4) poc'!' ope.v,a,·1 liaonoi':eeBHocTII se 
Dl)O!DOJ)lffl .IOI'8~110Jt0My BUOBJ 88UDIIIIOOH OT £ I I :S 

npe•llix · OElt1o!I CJ1opeot.r. pocTa · ( n* ) ,c• • < n *) A n a, 
no a JWI ( n.) B :p88KD,U (5). Am:tpoKCD8)ll(JI Jlffeperypasx 
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,I(8HHHJC ,nJI.R j> /> -B88IDAO,n8liCTBHt!: Il08BOJIHJ18 c,neJiaTI, BW!O,n, 'ITO B 

HCCJ18.D38MOM HHT8pB8Jl8 HMIJYJll,COB H8J18T8DI!81 '18CT.IIIUl H8M8H8HH8 C 

aaeprueit cpe.J]Jlero 'IHCJia aapRllteHHHJC tJaCTHn, o6paaymtHXCH B 1TJ> -
H pp-coy,napefllU!X BM8CT8 C H81TpaJILHllMH CTpaHHllMH"l8CTimaMlil: H 

688 HWC,IlpaRTH'18CRR ae 88:BHCli'J.' OT npHpO.I(l,I o6pa8yllltelcH CTpaHHol 

'18CTHUH HOT npupo.I(l,I H8J18T8mt81 '18CTHIJ;H, 80Jm pacc11aTpHB8TL 88BH

CHMOCTL . < n 1: > OT n ,nocTynaol" B ,IUlHHOI peaRxnm aHepru. 

PaCCl40TpeHH8 88BHCHMOC'l'81 a K·tA) / a K·(II) = f ( n,,) 
n , 

r.ne a K·( 11J - 08'18HH8 po:it,n8HIUI KO 
( A ) -'18CTHn B co6HT.wIX 

0 n aap1u:eHHBMH 'IBCTHnaMH, 8 OK"(,\j : L OK'(/1) - HRRJID-
n n 

3HBH08 C8'18HH8 pOllt,n8HW! H81TpaJILHHX CTp8HHHX '18CTHn, IlOR838JIO, 

'ITO npH HH8KH.X aHeprimx H86JID,n88TCH M8RCm&YM npa M8J1HX MHOllt8CT

B8HHOCT.RX R8R B COc5HTJ1U!X C A -rznepoHBMH, T8R H B C06HTH.RX C 

K • - ueaoHBMH. IlpH »ospacTaHHn :rneprd OH c;mniraeTcSJ B cTopoay 

60JILmHX MH0llt8CTB8HHOCT81 ll pacl!UlpR8TCSJ. 

HsytJ8JI8CL 38BHCllMOCTL ,11,HCil8pcHH pacnpe,neneaHS no MH0llt6CTB8H

HOCTH D OT < n :t > H OTHOfil8HM < n:t.) /0 OT 8H6pru. 

D = ( < n~ ) - < n :t: ).z. )'~.z. 
IIpu 20 ~ .P,,. ~ 205 raB/c < n:t.):/ D 6J1Hs1t0 x .IlllYM .ItJUJ peax

nHI (3), (4) H (f5) ._.3aBHCHMDCTL D ::: f ( < n *)) xopomo annpo

RCHMHpyeTcSJ llp!lMWUI JIHHHSJMH ,nJI.R 8TKX Tp0X pe8RW. 

PasJIHtJHe B xoa~nn:eaTax aaxxoaa annpoxcHMapyDIIJ!X llPffMHX ,IUIH 

peaRnHit (3). (4) H (5) o6ycJIOBJI6HO TO'IRBMH, Jl8Jt8ll!IOOI npe: HMIJYJIL-. 

cax ~ 20 raB/o! Ilp.a 20 raB/o < 1>,,. ~ 205 raB/c ,naHHHe ,IUIH, 

BC6X Tpex peaRnd;Jl0llt8TCH Ra o,nay IlP.ffMYD, annpoRCHlfflP3D11YD pesyJU,

'l'8Tli ,nJI.R peaRnd ( 5): D = (-O,Io.!:0,05)+(0,4s±O,OI) < n2 >. 
Baa XoB npe,IU!OUJI o6'L.RCH6RHe JIHHeitaol saBHcm&ocTIII < n.)/OoT 

( nr) C IlOMO[Jll,D ,n:eyXROMI!OH8HTHOI MO,neJIH. IlpHM8H8HH8 a!OI 11O,ne

JIH R H81llm4 pesyJILT8T8M ll08BOJJJl8T .. c,neJI8Tl, BW!O.lt, .tJTO BRJ18,n nponec

COB C M8JIOI MHOll80TB8RROCT_LD 88Pffll8HHHJC '18CTHn ( nt ~4) B peax

D;HH C PDl!t'A8RH8M CTp8HHliX '18CT.IIU M8HLm8, tI8JI B P88RnHH 688 KX 06-

pasOBSHHSJ. 

HCCJ18,nOB8HH8 38BHCm.&OC'lH ·cpe,Itlle! MH0&8CTB8~0CTH K0-11eso
HOB OT cpe,nael MHO/l8CTB8HHOC'f,H , ,~--11830HOB ll0R838JIO, tITO 3T8 

38BHCHMOOTI,_ B npa,neJiax o~60R annpORCHIIHPY8TCH llpRMOI JWlK81. 

3?0 rOBOpHT O TOM, tITO Cpe,ItBJUl llH0&8CTB8HHOC'1'J, K0
-118SOHOB B 

Jr 1> -BsaHMo,neloT»Mx B HHTeJ)BaJie 4,9 raB/c ~ 1>~,. ~ 205 raB/o 

8 

,I 
\I 
·I 

1 

-~' •'I : 1;~ 
,' 

,l 

1: 
(, 

I 

I 
~· 

~1 
''1 
i 
I 

t ·,. 
I. 

TOE8 H8 npOTHBOpe'IHT B npe~exax omH60R xorapH~MH'l8CROMY pOCTY 

C YJ18.llHqeHH8U 3HeprHH. 
HOCJ18.JtOB8HH8 38BHOID40CT8i\ < n K> H < n" ) OT MH0llt60TB6H-

HOCT8i\ sapSJl!t8HRHlC 'IBCTfin llOR838JIO, 'l'l'O B HHT8PB8JI6 40 raB/c ~ 
j> ~ 205 raB/c < n K·> H < n" > ocTamcn B npe,nanax omH6oR no

CTOSJRHl,IMH npa BC8X MHOl!t60TB81UlOCT.RX 38Pffllt8HHHX '18CTHn. Ilpa M6RL-

omx aaeprimx ( n K·) H ( n 11 ) pe3RO na~al!lT C p00TOM MH0llt8CT-

B8HHOCTH, 'ITO 00YOJ10DJ16HO RHH8M8THROi\ peaRnd. Ilpa f> =250 raB/c 

OTM8'18H oJia6HI pocT < n Ki ) C YB6JIH'18HH8M MHOl!t80TB8HHOCTH sa

Pffll8HH:WC l!8CTHn ( n ~ = 2+12). < n" ) npo,n0Jll[88'l' OCT8B8TI,O.R 

IlOOTOSJHROll B npe,neJiax 8RCnepHM8HT8JlLRHX omH60R npa D08X MHOllt8C'l'

B8HROOT.RX. 

B TJ?6TL8i\ rJI8B8 pacoMaTpaB88TOSJ IlOB8,n8HH8.06'18HHii H CTpyR

TYPHHX {tymumft HHRJ11)3HBHHX H IlOJIYHHRJ11)3HBHliX pe8RrtRii (I)-(4) B 

38BHCHMOCTH 0? poc?a aaeprH. 

B8JIH'IJHHB C6'18Hlrlt HHRJID3HBHHX H IlOJIYHHRJU03lIBHHX peaRitRii C o6-
pa30B8HH8M V0

-'18CTHU H HX cpe.u;iH8 MHOllt6CTB8HHOCTH npHB6,n8Hli B 

Ta6une D'. TaOJI~a IY. 
1;9 r:ai:itc 1/0faBlc 

a. tit:(..JJ <nr> ~(.JJ <It.> n. (J::~, ·<nr> O~(.:,JJ <n.> 
0 a5J•/J06 o.ltl"l>aca ()J!.M>/IIJII, 1a-= 0 /l/)6,,/J06 0.46*1116 .,,._,. 

JI ll99•1UJ1i :0116•//JXJ! QS:;5:tOOll,d IUl53•ll005 ,. o.lJO•a/6 (/J)/•005 QM:tl106 0111PIJINJ 

4 ll13•ll0a ODfl•OfJII i&'ll'll009 l<lDIO•G<D! 4 14A•llU IW•OJ/1/ 0.1(.(•llllo! ~-
ea t6''1lD' llQ71#m =- IUB7'/IIJ/)/ 6 1oo•a" a1a•DDJ ru,,009 ,.,,_ 

7.5f:aB/c 8 o.9A*O.l6 4171:005 Q9J•IJ8l ~ 

0 ~GD; O.ta•0.10 anl;IJ.OI Oll•OO, Ill rut•IU/9 tw•/U/6 lll/68'Q!Jj/ IJOl5-
% 119•0//1 ll.lO•IIOI 1156•/l/Jli IC9•1W Ill O.H•0.05 D.ll)1;4Df ~-- Ull•IJIJ!JI 

1 a,1•flllt IJIJ5<0JJI IW•aDA aDA•IJDI 1¾ 0.(11.•/WJ a,a~g: '.DD/f"8Jlt1 i-•· 
6 Uf*IIDII .... .,, llm•D/11 ,uo,- 16 llWlllll 4111~= 

llU UJ•IJ.IJI - O!l9•11D' i!DW•- ICl W'IJSI llUl*4.»I Hf•Olf --
TI.PH pacti8T8 08'18RHR npe.n;tIOJiaraJIOCL, 'ITO I) 0 K" = OK" 

s L 
2) 0 K• K. : 4 0 K• K. 3) llp8H86per8JIOCL 08'18HHSJMH 06pa80-

s s '-· • • -- . 
BSlUISJ Tpoe:K tiacTHU .:. KK II .:. K"K" , 4) npene6peraJiocL 

oetieRHe11 poltJieHM 4 cTpruuuric 'ISCTHU. Ilo HBlllHll oneHRBM, npu 

40 raB/c 011"K·, K·, K~t- •••. = (O,OIG±O,OII) MO, a,. K; K; x1- ••• = 
= (0,033±0,002) M6. li8 .T86Jl.lIU BH,IJ.BO, 'ITO .. HHIUID3HBHli8_ .081i8HW! pollt
,nemm K. -11esoaoB z _A -ru~epoaoB »ospacTam c yBaJIH'leaueu lDl

nynca nepBH'IHHX llHOHOB, npK'J811 ~ a K" pacT8T 6HC'l'pe8' '18M O A·' 

!'08 • p00'f.C-, 0 I(• 06JCJIOBJ18H llim BliCO:KHX '9H8prH.RX1 B OCHOBHOM, 
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poc'l'OY ce'!e!WI nap K"K. Cpe•e B8JIR'qHBH <n K") H < nA> 
'l'Olt8 BOSpBC'l'BD'r C :yBenJl1leBB8K 3HeprHH. 

PRC. 2. 

I I I O I I If" I I I D I I 

8aU0DOCTI, cneus JX)ZJll'S.U K" -49SOBO:(I ll A -I'HI16J.l()
ao:a OT npo~.u,aol duc'l'po'l'H y• , a) • rJ npil 4,9 r1B1c, 
. BC8 IIHOlt8C'l'B8HHOC'l'H1- - - - - 0-J!Y1!8:eB8 1 - • - • -

2-.1:J!nw_,, . • • • • • • • • , 4-.1yqnwe codaTH.ll; 6) H ,;) 
n~ 7,5 nB/c,, ---- ]306 MHOUO'l':BeHROC'l'llt - - - -
Ot2•.Q,8BH8, - · - · - 4-t6•,IJ1J8!1B8 codHHH; BJ II e) Il:PI 
40 rlB/0 ', ---- B08 · 11BODC'l'B8HHOOH1 - - - Ot2-.ay-
1!8BBS1 - •--' • -· -4-t6•}1f'418J!B8, • • • • • • -~8 JIY'lel. 

Pacc110Tpemte pacnpa,nen:end JlHIUlll311BHHX cnead no npo~.u,aot 

dscTpoTe (pao. 2)da/dY* = f(y·) (r"9- y·=1/2ln i:~t~ 
E • 

1 
P,: - . aaepr.111 JI npo~.llJIHll ~ m,c JICCJ!8.JIY8MOI 1J80'l'Kmi B 

cacTe11e ni,a,pe ~ace) noRasHBaeT, 11'1'0 K"-Mesoas B ~BRIJJ!lll c 
ll8JIJalJI n~ JIU8'1'811'f; JI OCHOJ!HOM, :nnepe,; JI CJIC'l'8118 p; ••• C poc-

. ,011 11ao.acuiuocH paonpexe1.eJWi. c'l'8HOBS!CJI do.1ee yauu • 0111- . 
MTJSIHllmf .; .~ : ~· . . . . . -'• . . . :. i / 

A -i'DIJIHB ll:PI -,ex ·••ina metar DJ)lapj.oUIUO • j I 
aa~ :1 6:Wot111ie ll~•· ·npa 4,9 -~ 7t5 r1!/o_!pianpi••m · da/dy~ ~ ! 

peaKo ao~TJIJWI .as oo6Jl'l'd o ..,... n~ • D:PI :aoapaoTaau · j 
IUlOUC'l'JIIJUII_Oft .... '!'PU Jlllllla!HC•• Dpi ,o rtJ/1 \JlllCDPl,lllt.H- Ii 
™ d a/ d y • otmDtCJI mr o'l' mra :1 006nm o pa11a n._ ·· 1 i 
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l 
! 
i: 
1 i 

f ) 

~ 
f 
l . 
f 

1; 

r 
! 

' ;. & 

··p-A• ... 

Pac. 3. Pacnpe.iteJielWJ ¢)K'(xJ • ¢,A(x) no nepueRHol x 
•••••• • .. •· 4 9 l'BBlc -----· 7 5 r1111c 
40 rtB/C, - - ~ -25'0 f'tJVc, a) H r) ,JtlJI 0~Jl 2-}lf-
1!8!1BX C061il'l'HI, 6) R ,It) ,ItlISI 4-H 6-JJ:y1!8BBX, B) H 8) WIJI 

BC8X cOdB'l'd 

o..i(faB/c) 
o..i(faB/c) 

... , 'l' II' Iii ~ ' • -K+J-ic ♦ ... •-PO-•i•··· 

o'-" 

J 
;. .... 

•-51-····· • - -A♦ ••• 
• - I( - " ♦ ··• 
& - ,r -A+ ... 

I 

l + +' 
I I l 
➔ •t ·-♦ •• . ,. 

•• -M •• . "-l / 4 
•••(faB/c) 

'Pao. 4 

I! 

.... 

!.!_ 1~ ... 
I 

• -K-,-K +, .• 
.6 -"1'-K ♦ ••• 

♦ ♦• 

l . I t •• 
T I •• 

I ♦ • 
♦ • ♦ I ♦ 

'' ·•• . ~l/4 p_;l (faB/c) 



~ 
O,llRa110 B6Jlllt10:au < y • > n: A"= N r/N b < N r. Nb - t10:c-
Jia A -rnnepoaoB, B~eTaDitHX B nape,llRl)D n sa,I(fll)l) no.nyc~epu B 
CllCT8M6 n.M.) B npe,neJiax onrn:60R OT MH0Jlt6C'l'B6HHOCTH n% H8 3~BH-
C.RT. 

0:CCJI8.JIY.IDTC.R B 38BHCllMOCTH OT y • nponHT6rp.llpoBaHHue no 
p.J.l CTpyRTypaue ~HRnHH: 

v· • - i a d i J d
l v• 

ct> (y) - lain dy•dpl PJ.. 

BH,llRO' '!TO ,ll)I.R I y ·1 ~ o. 5 3H8'16HH6 ct> K"/y 1 CIIJII,HO J?BCT6T 
c yBeJIHtiaHHeM aaepr.m. 3TOT pocT o6ycJIOMeH YBIJIH'IBHHeM ct>K(Y1 
B 4-H 6-JJY'l6BHX C06llTR.RX, a ct>r2 y ♦ 6JIH3RH M6llt.JIY C060il: B 
HHTBPBaJie aaepr.11il: 4,9-40 raB. 

Jvm A -r.imepoaon ct>"(r:) · He 38BHCHT OT aaeprHH B 
o6JiacTn yi:o • 3aa1Jea.11e ~\(y-) B o6JiacTn / y•/ ~0,5 
na,naeT C POCTOM aaeprnn, 8 3H8'!8HH8 ct'◄\( Y' j B03paCT86T 
B neaTpa]II,HOil: 06JI8CTll DPH nepexo,ne OT 4, 9 R 40 raB. 0THOCU'l'8Jll,
H8.R JIJ)JI.R A-r.imepOHOB, pOllt,llRmtHXC.R ·B neaTpaJII,HOi 06JI8CTH,na,naeT 
C pocTOM aaepr.11n llJ)ll BC8X MHOllt8C'l'B6HROCT.RX n% 

Pacnpe~eJieHHH CTpyRTypaux ~HHnHA 

. cpv"(x) = I/a. J E"d2a v· dp2 
In ,rn• dx dp 2 '4 

. }{ rm.. J. 
,naau aa pac. 3. poMe aall!l!X .naaHUX, s.nec1, .nJI.R cpaBHSHH.R npHBe,ne-
nu pacnpe,neJieHH.R ct> ( x) ,ll)I.R CTpaHfllllC '!acrnn, pozt,naDl!llC.R B 
7C-j> - B38ID.IO,neiicTBH.RX llPH j>,.. = 250 raB/c - CaMOM BHCOROM 

HMDyJII,08 nSPBll'IHOro llHOR8 cpe.tt,1 ony6JIHROB8HRHX ,llRHHl:lX. ,1vm 06Jiac-
TH X ~ 0,3 R86.lll),ll;88TCR pocT CTPYRTYJ)HHX ~YHRnaff C 8H8Pl'RI8ft 
Bll.nOTI, ]II) 250 raB. Pacnpe,neJierors cp K"( x) .MR ll0JIYHHRJlll-
8HBHl:lX peam:oitt noBasUBam, '!To CTPYRTYPHS.R WHRn.11.R peaRI:oIR (1) 
P8CT8T B neaTpa.nl>HOil: 06.naCTH sa C'l8T MHOrDJIY'l8BllX C06UTd. 

Pacnpe,n8JI8HH.R ct>"(x) C0BD8,l(Sll'l' B. npe;It8JISX (10-15)% 
onrn:6oH llPll ncex aaeprnnx OT 4,9 ,no 250 raB npa: -0,5 < x < 0,1, 
YR88HB8.R na CReil:JIHnr B STOA 06.nacu. ct>"(x) llPH pasimx: 

0-2 aneprH.RX cy~6CTB8HHO OTJ!ll'l88TCR, COBD8,n8HH8 BM86T Jl6CTO TOJII,RO B 
06.nacTK X > 0 • 3.aatiemm ct>/, ( X) COBDa,nam lll)H BC8X HO-
CJie.nyeNmc aaeprH.RX B oOJiacrsx neBrpM»Bol n ~parweHrannn nueram
~eil: 'l8CTI<Inll. B 06.nacTn ~pameniranim npoTOH8 JlmI18HH H80Jll),1(88TCR 
poc-r- ct>:., ( x) c YJ38)1JNeBHeJl aaeprn. 
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Ha p:a:c. 4 np.mO,llRTC.R 38BHCHMOC'l'H 

. J 2f*d
2
0 

F,(x)lx,o = 1/0,o, 'Jf"ffdx dpJ. 1lp1 

OT P;.~i,4 ,n1I.R 3r ·p -B88ITT40;It8llCTBHii np.11 40 raB/c mt8CT8 C · 
ODy6.mraOB8HHmlll B JlllT8p8Type ,u,aRHNMH. naHRll8 ,ll)I.R peaRmrlt (I) H 

(2) coorBercrBYJ)? JIHHettaoii 38.IIHCHllOC?R' OT P;~; ◄ B corJI8Cllll 
C Mll}IJlep-Pe,10t8BCRHM paccMOTJ)8HR8M.'P83YJI1>T8TH, npe~CT8BJI8HHH8 na 
pnc.4 6 ,no.u:rnel)l[,ttaDr aamrq.e:e cReitJnrnra, aatiHHB.R c p Jr.=4,9 raB/c 

.nJI.R peaRtimi: ;J[- + P - A -t- •" 

Pacnpe~eJieHH.R ce~erurtt no RBa,lij)aTy oonepe~aoro m.inynca .nJI.R 

K' -11830BOB C pocTOM YHOJt8CTB8HROC'l'H n :t CT8HOMTC.R 60JI88 
K· 

RpyTm.tH 1 (Pi 2) YM8H1,ID81l'l'C.R C pOCTOM MHOE8CTB8HHOCTH. BeJill'!Hll8 
(P/)" B npe,neJiax om.11601t OT MHOltEICTB8HHOCTll He 88BHCll'l'. C poc

TOM aaeprRPI < f>,2 y: H <p,.2)" M6~8HRO B03paCT81l'1'. 
CTPYRTYPHHS cfyattmm, nponRTerpaponaHHHe no x 

cp v· ( p 2 ) = I I a J . E* d
2 
0 dp2 

i '" .TrP,;,. dx d'Pf. L 1 

,It1l.R peaxnaff (I)-(4) y,nOBJI6'l'BOPHT8Jl1,HO_annpoHCHMHPYDrC.R 8HCnOH8H
'l'Oti BH.I(B 

¢(Pl) :o(exp(f3P,_2). 

Ko3\tc)anaen-ru naRJioaa I f3 I HMem irea,nemnm R yMea1,meHHD KBR ,ll)I.R 

peSRnHH (1), T8R H ,ll)I.R pe8RI:oIII (2). 

B ~QTB§Jl'l'O! rnaBe npimo.Dlll'c.R oneHRa ImRJIIX3HBHoro ce'!eIDf.R 
p0E.lt8HH.R Jl880R8HOOB ,K• + (890) H K ·-(890). B H8'!8Jl8 r.1amt nJ)ll-
B9,nlR o6sop oe~o.R B mepaTJpe pado-r no onpe,na.1enHD HRRJIJX31im--

aoro Oll'IIIWI p0K.JaSUJ! K. (890) B p p -llS8DI0,?1.8!CTBHJJX. 
B .UHJl8'1'1P8 RH .I(BHJUIX DO Jl00)18)tOBSRID muumsoaoro poll,lr.8-

JWI K • (890)-118SOH8 B :x- p -B88DIO,It8ICTBWIX DJJI BR&pl'JI.RX 
,- IO r1B. . 

ona·oa 09119BB.R IIHJUIIJSJIBROro p0Q;9HU K ·~890)-1180UI]JI B 

paa1nH Jr+ t -icU(890)+ · • • DIii 40: r,:ivo llp0DB0,W.U0J, 

110 onHTP1 ••TDHKX 11aoo nap ic: 3t *. loao:aa ouTaJ1oc1, 
paonpaJIJI.IIBU no ~HTDJUII uoc• KOlldD&ItD ,c: :,r.' JlOr,lUI 
•eoTo . K~ -11eaoaa n Jt&RBOro oodmu depeTOJI ,c; n mroro 
oodvru. Bil•.JtJ MUOI CT&TJIC'l'JIU cneue onama.1001, no B&Jlll11Ua 

p&IIIOOH •QJ HCDtJallHTlllBalll ■ ~OHOBllla l)IODJII.JlllaUl!U JI 
ocmcu. PIIOUIOI, 0,8 ~ M,,.EI,O r,B. . 
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r: 
IlOJ1Y'q8Hll CJI6,DyDIUl8 B8J!Hllll.llH C81!8H.!Ift: 

0,·p - Klff(890)+ ••• (0,85i0,30) M6 
Os,-p- K"-(890)+ ••• =(0,63±o,23) M6 

0mH6Ra CT8THCTH'i8CRaR. 
TaRaR. BE!JIH'gHHa C8'g8Hd o6paao:saHHR K .. :t- (890)-M830HOB n03:BO-

Jil':l8T onaHHTI, ,noJID K 0 

( K") .:.Ye:fo.110:s, o6paao:sa:sllllllCR B 7Tp -

:saanMo,neficTBRRX npH 40 raB/c B peayJ11,raTe pacna.na K .. ± (890) pe-
aoaaHco:s. 0.11a COCT8B~8T (2r±5)%. .7r.:t-M830HH OT pacna.na 8Tll 
pe30R8HCOB .nam B HHRJlD3HBH08 C8'q8HH8 p0)1[,n8HIDJ :n-~eSOHOB BRJla,n 
IlOJlR,nR8 I%. 

OCHOBHHE PE3YJibTATli 

IlOJ1Y'q8H 8RCnep.eM8H'l'8JlI,Hmi .M8T8J)I!8JI: nJ)I! 4, 9 raB/c -- 2000 
C06HTmi CO CTpaHHHMH 1!8C'l'Rll8MH1 IlJ)I! 40 raB/C ,_, 800 C06HTd CO 
CTpaHHHMH -gac'l'm:taMH. CocTaBJl8HH nporpaMMH pe.C"l:8'1'8 a(f4BRTHBHOCT81 
perHCTp0ImH v· -"!8CTHn M8TO,nDM Moara-KaJ)JlO B rpex RaMepax. Co
CT8BJI8H8 riporpaMMa sanHCH Ha M8rHHTHYD Jl8HTY C06HTHI C v· -"!ac
TlilnaMH IlJ)I!. . Pi- =7. 5. raB/c .II J)SJ,1(. no,nnporpaMM ,Il)lJi nOJlY"!8H.IIR M8-
TO.I(lfli8CRHX pacnpe,nenaHHft H pacnpe,neJleHd v· -"!8CTHn no Rl!118M8TH
"!8CRHM nepeM8HHHM • 

ITOJIY"!8HH 38BHCHMOC'l'H 0'1' aaepr.im HHRJIDSHBHWC H nOJ1Y.HHRJlD3HB-
HHX C8"!8HHft p0llt.1(8HHR K" H A - "!aCTmt H liIX MH0llt8CTB~HHOCT81 B 

::n~p - BS8HMO,naftCTBH!U, 8 '1'_8Rllt8 Cpe,It!!HX MHOJK8CT:B_8HHOCT81 88JlR
ll[8HHlllC -gacuu, conpo:soz.naDl!HX rue o6paso:saima. Bnep:sua nJ)I! TJ)BX 
aaaprHRx noJ1Y-geau saBHcmtocTH. nDJ1YHHK1Imlill!HHX cTpyRTypamc ~yHRnd, 

K ~ -t.1aso.110:s R A ".:rHnapoao:s OT RlffiBMS'l'H"!acRBX nepeMeHHHX ic, y• 

H p .i • C,n8Jl!3Ha ,otie8;R,8 C8'g8H.IIR poll,n8HHR K_* ± (890) M8SOHOB npH 
. P,r• = 40 raB/c. . 

8'1'0 nOSDOJIHJlO C,n8Jl8Tl, CJI8,IJYIXltll8 BHBO.int: 
I. Poer C 8H8pr.Hel cpe,nHJll: MH0Jt8C'l'B8HHOC'l'81 38JlSllt8HHHX "!8C

'l'HU, o6pa3.0B8Bm.HXCH COBM8CTHO. C H81TpaJlI,Hl:D,IH C'l'p0HHllMH -gacrunau 
B 3'C:..p :ssaHMo.nattc;BHHX, aa· npornope"!HT JioraJ)I!qJ&H"!ecRoMy saRony 
ii ·uaraJ)BaJia m.my]lI,cOB 4, 9-250 raB/c. _ . .. ·· ·. .-

. ~- 3aBHCm.lOCTI, 'cR'opocTi p0C'l'8 cptn11Ji M.ll~E8CTB8HHOC'rH 38J)SJ
Jl8HlUlX "!8CTHn OT. ,nocirynaol sHaprHH B npe,naJia.x ODIH60R 0,nell8ROB8 B 
peaRmr.ruc c o6pasoiaimaM . ic -uesoao:s ·H ··' " . -mnepoao:s H 6es Ill: 

o6paa~B8HHB. itaR B . :,r·p ·• ,'l'SR, R B pp -lisamio.neAC'l'BHHX! ,. 

3. JLHcnepcHR pacnpe,naJieHHI no MHOll8C'l'B8HHOC'l'H B C06HT.HBX C 
polt,n8HH8M C'l'p0HHHX "!8C'l'Hn JIHH8:Cm0 paCTBT C yB8JlH'q8HH8M cpe)Ulal 

14 

i · l 
I: 

I 
; I
I 

I 

MHOlt8CTB8HHOCTH SaJ)RE8HHHX "!8CTHn ( n ±. >K",". JLlm MH0llt8CT-
B8HHOCT8i1 4 ~ ( n t) ~ 9 ara saBHCHMOCTI, o,naa 11 T8 llt8 .IW1 :,r-p 

-:ssaHMo,ne!cTBHI c, p0llt.l(~HH8M v· -"gaCTIIn H 683 aero. 3TOT JIIIH8l.\HHH 
pocT aaxo.ner o6MCH8HH8 B .nayXRoMnoaeHTHOil Mo,neJIH Baa~Xo:sa, RDTO~ 
paH npe,nnoJiaraaT p83Hll8 MexaIUI3MH pox,neHWI -gacTIIU B co6HTllflX C 

M8JIOl,\ H 60J1I,mOI,\ MHOgeCTB8HHOCTbDo 
4. PocT C8"!8HHH OK" npOHCXO,nl!T, rJiaBHHM o6pa30M, sa c-geT 

y:samrqeHHR c aaaprHeR ce-ge11WI pog,netrnn K"K nap, TBR RaR ce-ge
HH8 pOE~8HWJ AK. -nap paCT8T 3H8'gl1T8}Thli0 M8,ll118HH88. 8TOT poc'l' 

npOHCXO,nHT, B OCHOBHOM, B U8HTpam,aott o6JI8CTH. 
5. CTpyRrypHM !FYHRWUJ .IJ)lJi K" -M8SOHOB H8 IW88T CR8fiJ11rnro-

:soro no:se,naHHR B o6JiaC'l'H -0,3 ~ x .s; 0,3. 
6. Ce-g8HH8 pog~aHHR A -mnapoHOB paCT8T C 3Hepr11el ~OBO}Th

HO M8,nJI8HHO, n:PK'leM aa6JIJl,Ita8TCR-POC'l' RaR B o6JiaCTl1 ¢pameHT8ImH 

npOTOH8 MHm8HH, TaR H B U8HTp0}ThHO! o6JI8CTH. 
7. YCT8HOBH8HO B npe,neJIBl: I0-15% om1160R CR8IlJIBHrOB08 noBe-

,naHHe CTPYRTYPHOtt !fyHRimH .IWI " -rHnepOHOB B mHpDROM .neanaso-

H8 X (-0,5:!:::x·~o,I). 
8. C8tJ8HH8 poE,n8HHH K :9f -pesoHaHCOB np11 40 raB/c 

p0BHO 
a K"±<s 9 o>-+ ••• = c1,5io,3) r.16. 

8TO IlOSBOJil':18'1' OUSHHTI, ,nC>JID K ._ H ::,r± -M8SOHOB, ROTOPff8 IlORB-
JlllMCH B peSyJlI,T8T8 pacna.na B8R'l'OpHl:lX M830BOB K,. ± (890). 0Ha 
COC'1'8BJlff8T (2r±5)% .IW1 K • H IlIJHM8p.llO I% .IW1 .1T:t-M830HOB. 

0cHOBHll8 pesyJlI,T8Tll ,nHCC8P'l'8Iml1 H M8TO.I(lfli8CRH8 HCCJI8,l(OB8HIUl 
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