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1. B B a n e a • e 

TopMoaaoe HanyqeaRe sneJ<Tpoaos c E $ 100 Mas Rayqanoch so MBOrHx aJ<cnepRM&B-

Tax. ITonpooa~A a aanaa peayn..TaTOB aTRX on~TOB R cpasaeaae ax c TeOpReA nposeneao 11 
111 

pa6oTe • IT pH 6onee BhiCOXRX aaeprHHX RM&IOTCH naa~e nn11 E ~ 500, 550, 247 • 

1000 Maa
12

-
61

, .lleTanhaoe H3y"'eHRe TOpMoaaoro cneKTpa aneKTpoaos c E • 600 Ma11 6~-
/7/ 

no nposeneao c noMonu.IO nya~phxosoA nponaaosoA J<aMep~ • ITpeHMymecTBOM aTOA MeTO-

naxH HBnH9TCH B03MO~BOCTh aa6niOn9BHH KH~OrO cny"'all TOpM03HOrO aany~&BBH H TO~BAll 
-4 

noEanHaanHH oonaCTJI B38HMOneACTBHSI ( A .. 3.10 L pan., L pan. - panHBilHOBIIBII 

nna11a nn>I nponaaa). 

B aacToHmee speMSI seT on~TH~X na&BbiX no aTOuy Bonpocy nnll E ~ 1000 M as. B 

CB"13H C 3THM npencTaBnBeT HHTepec nanhaeAmee R3Y~8HR9 TOpM03HOrO H3nyq9HRSI an&KTpO

ROB 6onhiDHX aaepral!. 

2. MeTOnRKa aKcnepRM&RTa 

TopMoaaoe aanyqeaae aneKTpoaos c E • 2,4 faB R3Y"'AnOCh C IIOMOIIIhiO 24-nHTpo-

sol! nponaaosoA KaMepbi Jla6opaTopaa BbiCOKHX aaeprRli OIHIH, IIOMi!meaaol! B uaraaTaoe 

none 14,3 I<.raycc. KaMepa ObinH oonyqeaa ny"'KOM , .,. -M830HOB R sneKTpOHOB c 

p c = 4,00 + 0,06 fas
1 
Bl. ConepJKaaae aneKTpoaoB B nepBH"'HOM nyqKe 6~no onpeneneao 

- /9, 10/ 
B 31:Cil8pRM9HTHX H OK83HnOCh paBHbiM ( 2,0 + 0,6)%. 

Xapax:Tepa~M npB3Hai<OM nnH ooaapy~eRHH nponecca THIIa 

e +z -+e +z+y (I) 

xorna E y • E
1 

HBnHeTCH p93K09 yM9RhiD9RH9 KpHBH3Bhi Tp9K8 HB CT9p90CHBMK9 093 BH

llHMOro H3nOM8 ( pac. I). 06nacTh saaaMonellcTBBH 
. -3 

qeM 5.10 L pan. nn>I .. - ..:2_ 
E 

0,75. 

3 

O~na onpeneneaa c TO"'BOCT~IO ny"'mal 



OT!Swpaoc"' co!SbiT- B aci><PeiTHBBoA o6.11ACTW wa:wepbl, YAOBn8TBOpwJOmwe cn&AYJOmBM 

-rpe60B4BWH:W, 

1) B3aw:WOA811CTBH8 Bbi3B8BO nepBH'IBOII ~CTHn811 (0pB110~9BH8 1), 

2) 3aeprw" 'IACTHilbl 110 Baaw:woAellcTBHH - Er ~ 1400 Ma!l. 

3) 3aeprwH 'IACTWRbi nocno B38BMOAeACTBBH- E 2 ~ 500 MaB. 

Bcero 6blnO npOCMOTpOHO 67 Tb!Cll'l I:AIIpOB B BAAJI8BO 179 C06b1TRI!, 3cl>cl>eiTBBBO~ 

OAH01tp8THOrO llpOCMOTpa 6btn4 onpeA9119R8 H3 J:tByX1tp8TBOro npOCMOTp8 18 TbiCJP! J:aJ:tpOB B 

oJtaaanacb paBaol! (93 + 3,5),, 

MeTOAHJta R3MepeHWH aaeprRA aneJtTpOBOB B nponaaosoll xaMepe c y'leTOM HOBR3811ROB

/ 11/ 
HbtX a paJ:twanHORHbtX noTepb onwcaaa B pa6oTe • Omw6xw B onpeJ:teneBHH aaeprww sneJt-

TpOBOB COCT8Bnii~T - 20,, 

!13 179 BTOpB'IHblX '18CTBI1 112 6b1JIR: BJ:tOBTHtj>HnRpOBaHbl l<ai Sll91tTpOBbt C noMOil(biO CO
• 

OTBOWOHIIII HMnynbc-npo6er, 8 -aneiTpoaos • paJ:tRAilROHBbtX noTep~>. Aaanlia B03MO~Hb1X 

tj>oaOBblX co6btTI!ll noJtaaan, 'ITO HX sxnaA ae npeBbiWSOT (1 - 3)% (OpRnoJKeBHe II ). 

3. PeaynhTSTbt awcnepi!MeaTa 

PacnpeJ:teneawe aal!J:teRabiX co5brTHll no 

1tpHBbt9 p8CC'IHT8Hbl no tj>opMyne : 

E 1 npl!&eJ:teao sa pRe, 2x/. TeopeTR'I&eKI!e 

dN 
~ 

d E 1 
• N 0 nf<;i(E0 ,t,E 1 )u(E 1 ). (2) 

3necb 

3 
1 CM ; 

N -'IHcno aneiTpoaos, naJ:ta~m•x Ha xa-uepy, n - 'IRcno Mone•yn nponaaa B 

f - J:tnRH8 atl>cl>eKTHBHOA o5naCTR B CM; "' (Eo t • E 1 ) - nnoTHOCTb sepoHT-

HOCTB pacnpeJ:teneHHII aneKTpoaos c E 0 no E1 nocne npoxolKJ:teHHll semecTBa TOnmx-

HOI! ycpOJ:tHOHH8H no a$tj>eKTHBHOA o6n8CTH 0 H 

E 1 -m•o:;a 
(3) 

U (E 1 ) f u(E 1 ,Ey )dE , 
E

1
-aooMas Y 

rAe u ( E 1 , E y ) - ce'le&He TOpMoaaoro uany'IOBII!I aneKTpoHOB c saeprueA E 1 s 

IV xx/ 
nponaae • TeopeTR'IOCJ:He KpBBbte aa pRe, 2 aopMaposaHbt aa nonay10 nnom&J:tb noJ:t 

rHCTOrpaMMOA, KaK BHABO B3 p11Cyll.Ka, B paMISX CT8TBCTH'I9CKHX OWH50Jt HMeeTCII cornacae 

MOlKJ:tY T90p9TB'I9CKRMH p8C'I9T8MB H 3KCI19pHMOBT8nhBbiMH peaynhTATAMH, 

x/ 
fin11 C06b1THII C 1,4 ~ E 1 ~ 2,2 fas AIIRB8 a$tj>eJ:THBHOII o6naCTH K8M9pbt COC-

TABnllll& f • 10 eM; J:tnH cny'laes c E1 ~ 2,2 fas - f • 20 eM, Bb16op paanH'IHbiX 

~TVB~X o6naCTOII CBII38B C HOOAHR8IOBOII a$tj>eJtTBBBOCTb~ periiCTPABHR C06b1THI! B 

aasxcwMocTB oT E 1 ( Opuno~eaa:e 1). 
xx/ TopMoaaoe aanyJe••e SJieKTpoaos s none aToMHbiX aneKTpoaos 6htno pacc'IHTaao no 

TeOpBH Yllnnepa H n s M58 
131 • 4 

0onR09 'IHCIIO C06biTHll, 

Rbi:W 288 :. 72, B TO BpO:Wll It 

~OitTRBROCTR perRCTpanRH, 

cPOpMyne CBII3ARA C HOTO'IHOCT 

T90p9TR'I8CitHX tj>opMyn, MOJKII 

3119ltTpOBOB B nepBH'IBOM nY'f 

Pacnpe~:teneaHe aaAAeaaJ 

BAH 1tpRB811 nony'IOH8 ycpeJ:tHE 

• ~ 0,88 cPoPM8 1tpRBOll OD 

J:tnll scex E 1 ) • KaJt BIIIIHO 

CKHX H 3JtCn9pRM9BT8nbBbiX p 

0pR OT6ope C06biTRl! TH 

E y • E 1 - E 2 , o6paaosasm•x 

KBSHTOB oxaaanc11 pasea 17f 

TaKHM o6pa3oM, TeopeT 

M9HT8nbBbiMR pe3yn~>T8T8MR, 

+ ( 3 - 5)% H005XOAHMO RCOC 

TpoHHbtX ycxopHTenel!, 

Mbt 5naroJ:tapabr 3.0. K 

H3M9pHTenbHOA H npOCMOTpOB 

05CylKJ:tORHH II fiOMOntb B p85< 

PacnpeJ:teneaHII aaAJ:teHHI 

npHBOAOHbt aa pac, 4. Pacrrp< 

J:tOnlKHO 6biTb p8BHOM9pHblM 0 

Kax BHAHO H3 p11c. 4, J:tnll 

-14 CM S Y<,;_+ 6 CM, T,Q, 

cocTaBnHeT 10 eM, Pacnpene 

B9J:t9Bbl H8 pRC, 5, 



panol!<&JIIIe 1). 

) Maa, 

500 Maa. 

!0 179 cof5blft:A. 3ljl<j>eJtTBBHOCTJo 

'0 npOCMOTp8 18 TbiCll'l J:BJlpOB B 

,oa JtaMepe c y"'eTow aoiiia81lBoa-

ra B onpe.lleneHBI <>HeprBII sneJt-

lbl lt8J: 9n9J:Tp0Hbl C llOMO!JlhJO CO

HHblX noTepb. Aaamia B03MOli<HbiX 

: - 3)% (npllnoJKeaae II ). 

x/ 
:eao aa pac. 2 • TeopeTR'I&cKIIe 

:E I). (2) 

"'&cno Monez:yn nponaaa B 

t • E 1 l - nnoTHOCTb aepoRT

npoxolKJl&BHII B9IU9CTB8 TOniUJI-

(3) 

rpoaoa c ssepraell B 

'I.I!Hbl aa nonsyJO nnoiU8llb non 

<ecKax oma6o1t &MeeTCH cornacae 

peaynbTSTBMH, 

•9JtTHBHOll of5n8CTR Jt8M9pbl COC

f - 20 CM. BbJOOp p83llli"'HbiX 
'ThJO perRcTpanall coob!TRII B 

X 3ll91<TpoBOB f5bJnO p8CC'UIT8HO no 

non&oe "'BCnO COf5bJTBll, nony"'9BB09 BHT9T'pBpOB8HB9M ypaBH9HBII ( 2) 0 Olt838nOCio paB

Bbi:W 288 + 72, B TO Bp9:WII Jt8K B :n:cnep&M9HT9 f5 binO HaA.Il&HO 192 ~ 14 cny"'89B C Y'f8TOM 

~eKTIIBaocTR perllcTpanall. Boru.maR oma6z:a B onpeneneaaa nonaoro "'J!cna co6hJTIIll no 

~p:wyne CBSI38H8 C HeTO"'HOCTbJO B onpen eneHHR N 0 ( ~ 30%), npennonaT'Sll cnpaB&AnRBOCTio 

TeOp9TB"'eCJtBX ~pMyn, MOlKBO B3 HSIDBX ll8HHblX nony"'BTb f5onee TO"'HYJO Oll9HJty np!IM8CB 

<>neJtTpoaoa B nepBB"'HOM nyqz:e. Oaa oJtaaanacb paaaoA ( 1,3 ~ 0, 13)%. 

E 
v • .:L npaaeneso aa pRe, 3, Cnnom

r. I dN 
BSSI J:p11B8ll nony"'9H8 yCp9AH9HB9M no T90p9TB"'9CKOMy Cll8J:Tpy ~ 

Pacnpenenesae aaA.lleHHhiX co6b1THA no aena<r&He 

.llnll 3H8"19HBII 

" !> 0,88 <jlopwa 1tp11BOA onpenemreTCR B c&nbHOll cTenesll npaaanaMH OT6opa ( E~ S. 500 Maa 

Jlnsr acex E 1 ) • Ka& BBll&o aa pac. 3, HMeeTcH y.lloa..-,eTaopaTenbaoe cornacne TeopeT&"'e

cz:ax B 3JtCnepRM9HT8nbBbiX peaynbT8TOB. 

npll OTf5ope COf5biTHll THll8 ( J) f5hl:t0 H8l1Jl9HO 29 TOpM03Hbi X Y -KB8HTOB C 

E y • E 1 - E ~ , o6paaoaaam11x ( e + 

KB8BTOB Olt838ITCSI p8B9H 175, 

-napy B nponaae. CyMMapablll aec aTHX y -

Taz:aM o6paaoM, TeopeTH'I&CJ:Re pac"'&Tbl B paMz:ax :( 15 +20)% cornacyJOTCR c <>KcnepR

M&HTanbHhiMII peay1IbT8T8MII • .llnR Jl8llbB9l\mero nOBbllli9HHSI TO"'HOCTH 3KCU8pRM9HT8 llO 

+ ( 3 - 5)% H90f5XOJlHMO RCnOnb30B8Tb "'HCTb!9 ny"'J:H 9n9KTpoHOB OT npoTOBHbiX BnH 3IT9K-

TpoHHbiX ycz:opaTeneA. 

Mbi onaronapBbl 3.n. KacTeaeay, M.H. nonropeuioMy, B.H. CTp9llbUOBy, na6opaBT8M 

R3MepaTenbHOI\ • npocMoTpoaoA rpynn Jla6oparopRH BbiCOKRX <>sepraA OHHH aa nonea&bi& 

OoCylKJl9HHSI II llOMOIUb B paooTe, 

nPHJIO)I(EHHE 

Pacnpenenesas aaA.ll9BHhiX coobiTRA no X , Y , Z -JtOOPAHHaTaM, CBH38HHbiM c Jt8Mepoll, 

np&B9A9Hbl aa pac. 4. Pacnpeneneaae cny'la&B BAOnb ny'!Jta ( Y -KOOp.llHH8T8 1 pRC, 4) 

JlOITJKHO ObJTb paaaoMepHbiM, ecna <>cjl<jleKTHBHOCTb ooaapy>t<eHHB coobiTRll ae aaBHCHT oT Y 

Kaz: BH.llHO aa pac. 4, nnsr E 1 ;::: 2,2 f<>B pacnpenenesse coohiTRll paBHOMepao JlnB 

-14 CM !> YS.+ 6 CM, T.e. • 20 CM. CooTB9TCTBYJOIU8SI oon8CTb AnSI 1,4 f <>B ~ E 1s_ 2,2 f3B 

COCT8BITH9T lQ CM, Pacnpenen&HRH Cny'la&B ITO H8llp8BnSIJOIURM KOCHHYC8M f , ID , n npa-

B9ll9Hbl H8 pRe. 5. 

5 



nPHno:>KEHHE II 

<l>oaoBble co6b1TIUI 

Cneny10mae nponeccbl MoryT naTb lj>oaosble co6&tTHSI. 

I. , p .. oeliTpanbH&te qacTHllbl (aonb- ny'I&Bble aseanbl) (4) 

nenbT8-9neKTpOB, o6pa30B8BIIblll tr- - M&30HOM no B3811MOneltCTBIISI ( 4) R8 p8CCTOSI-

IlliRX /l,. ~ 0,4 CM, MOll<eT 6btTb npii.HRT 38 BTOpH'IHblll sneztTpOB nocne TOpN03BOrO Hany-
/115 / 

qeBIIR. HcxonR H3 H3B&CTBOro ceqeaaR o6pa30B8.BBR HOnb-nyqeBblX 3Be3n npll p c -4 rss • 

Mbl nonyq~~na, 'ITO 'lllCnO T8KIIX lj>oBOBblX C06btTBll ~ 3. npa llpOCMOTpe 6blnO o6aapy)Ke-

BO 3 C06btTBSI 0 KOTOpbte ynoBneTBOpliiOT COOTBOWe.HBIO yron-soepriiSI nnll nenbTa-sneKTpoB8 , 

8TI! C06btTHR HMe iOT 61.~ ~ 15°, B TO BpeMll K8K nn>t nponecca Tllll8 ( 1) 61.~ • 3° (pac,6). 

AaanorH'IB&te oneoJCH ObtnH cnenaabl nnR o6paaoBBRHR KOMnToo-sneztTpooa sonaaa uonb-.nyqe-

ooll 3Be31lbl ( 11. ... 0,5 CM) H o6p830B8BRH 8CHMMeTpii'IBOll napbl nanHna. B peaym.TaTe 

OK838nOCb 0 'ITO ljloBOM, CBH.38.HBbiM C peaztnllel! ( 4), MOJKBO npeaeope'lbo 

2. rr p -+ rr ( E ~ ::; 500 M ss) + aeATpanbBbl e qacTHnbl (5) 

npennonoJKHM, 'ITO ace aallneooble coobiTIISI-THna (5), Torna nonJK.Ho 6blno obln. uall

neoo oztono 25 BTOpB'IHblX asean. Onaazto ae 6&tno aailneoo 011 onaoro BTOpli'I.Horo saaaMo

nellcTBHst. OTciOna MOli<RO cq~~TaTb, 'ITO npaMecb lj>oaoBbiX coo&tTIIA Tllna ( 5) ae npeBblwaeT 

4%. KpoMe TOrO, 6btfi0 llpOCMOTpeHO OKOfiO 8 TbiCo KenpoB, 118 KOTOpbtX per11CTpllpOB8nHCb BCe 

onHony'leBble B38HMonellcTBHll (5) c E~ ~ 500 Mss. 5 &tno aallneao 4 co6blTHH, y KOTophi.X 

e, .~ > 15°. 0TCIOna, B npennonOJK9HHH H30TponRII pacnpeneneaaa COOblTHll THll8 (5) no 

6 1 ,~ • MOlKBO nony'IHTb0 'ITO HX ltpHMOCb 118 npeBblW8eT ( 1-2)% cpenH OTOo p8BHbiX C06bl

TII ll . 

nPHnO:>KEHHE Ill 

TeopeTaqecztae pacqeTbl a 11x c pasaeaae c 9KcnepBMeaTenbBbiNII peaynbTaTaMw 

'-lacno coobtTHll ( N ) Tana ( I) TeopeTH'I&CKII onpenenaeTc st BbtpaJKeaaeN 

E 1 •Ea 

N-N 0 nf f IJ(E 0 , t ,E 1 )a(E 1 )dE 1 
E 1•t,t [ 3Jl 

(6) 

rne W (EO , I , E 1 ) d [ I - BepOS!THOCTb TOro, 'ITO sneKTj)OB C B8'18Ja.HOA 9Bepra-

ell F. O ( 1£0 • 4 rss) nocne npoXOJKll8HBH Bent8CTB8 TOnntRROii B t 9)1HRHI{ oyn&T 
pan. 

BM&Tb 911epra10 B HHT&pBane [ 1 - E 1 + d!C, . 

3H8 '1911Hll c.• ( E 0 , t , E 1 ) dE 1 ycpenoellbt no a<jxpeKTHBaoll o6nac·r11 K8Mepbl. 

6 

] 

'] 
It 

iii (E 0 ,t,E 1 

3necb ·paBoo TOnmaue semec 

I • + + 
B03nyx OKBO 

(0,42 + 0,02) L ; 
- pan 

B cBsraa c aeonpeneneaao~IO + 

'ITO o • 1 CMo 

cl>opMyna nnsr "' ( E 0 • 1 , E 

JKeRaoll, T.K. npa ee Bbloone npeao 

11. E 2% 11. E nn 
ROB pan 

na nnsr ceqeaall TOpMoaaoro uanyq 

a(: 

Hanpawep, nna E 1 • 2,4 rsB 

anb.Hoe ceqeaae TOpNoaooro 11any~ 

B DOne stnep HCDOnb30B8nRCb lj>opM 
/13/ 

TaTbl pa6oTbl • Tax ztax ceqeHJI 

ny'leHbt B aeKOTOpb!X npaonHJKeBHR 

6 
17,14/ 

OT8X , 

06oaaaq~~M aoaqeaae aoTerps 

E I - 2,2 - 4,0 rss nony'IHM co 

Oma6xa onpenenReTcll oeTo'IHOCTb) 

N 0 • (2,0 :_ 0,6)% 

I 
N •58+1711 

en 

Owa6xa onpenensteTcR rnaBRbiM of 

6&rno aallneoo N
1 

•40+E 
::nccn 

Ecm• RpennonoJKRTb, 'ITO Teo 

BOrO H3ny'I&IIRH 9fi9KTpOROB Qn~ 

ny"'WTb 6onee TOqayJO one tu:y 'Utca 

d\ 
8aept•e TR'IeCKRil. cne",P 

H : 



f "'&Bble 3B&3Ab1) (4) 

OAei!CTBRR (4) B8 p8CCTOR-

>B nocne TOpNoaaoro aany-

Bbi X 3Be3A IIpR p o -4 raB' !51 

IIpOCMOTpe 6b1JIO 06Hapy~e-

Jri!SI Alii! AeJibT8-aJieKTpoaa , 

TKIIa (I) 8 1 ,2 .. 3°(pac.6). 

an e xTpoaa s6naaa aon~o-nyqe

l pbl .llaJIRIIa. B peaym.TaTe 

ae6peq~o, 

CTHUbl (5) 

'A8 AOIIJKBO 6biiiO 6b!Tb Hall-

~AHOrO BTOpB"'BOrO B38HMO

THli TH1I8 ( 6) He 1Ip9Bbllli88T 

'OpbiX perHCTpBpOB81IHCb BCe 

~BO 4 C06biTHSI 0 y KOTOpbiX 

IRS! C06b1THI! THII8 (6) 1IO 

o Cp&AH OT06 paHHbiX C06bl-

bHbiNJI pe3)'11bT8T8MJ! 

r e i! Bbipa~BHHeM 

(6) 

cTpoa c H8"181IbKOA aaepra-

B t pan. BIIHHHA 6yn&T 

C'fll KdMBphJ . 

l 

(;i ( E 0 , 1 , E 1 ) dE 1 • 
I• I .. (7) 

•p8!1BO TOIIIllBBe Belll&CTBa OT XOIIIIBM8TOpa AO B8"181I8 a<I><PeXTBBHOI! ofSJI8CTB : 

I • + + I • (0,02 + 0,30 + 0,02 + 0,1) L 
nponaa paA B03AYX OXHO 

• (0,42 :_ 0,02) L H . -L .. 
B CBSI3H c aeoiipeAeneaaoc-r»JO + 0,02 L 

paA 
B BeJIH"'HBe B pac"'&Tax nonaranoc~o, 

'ITO s • 1 CM, 

q,OpMyJia AIISI 112/ 
6biJI8 IIOJiy"'eBa B pa6oTe H SIBJIReTCSI npii6JIB-

~eaaol!, T.X, IIpB ee BbiBOAe npeHe6per8JIOCb HOHR381IHOBHbiMR IIOTepSIMH aJiei<TpOHOB 

ll E 2% ll E AIISI aamero CJIY"'ASI) H RCII01Ib30Ba1I8Cb IIpH6JIBlKeBB8B <i>oPMY• 
HOH p8A 

na AnSI ce"'eHHSI TOpM03Horo sany"'eHHSI. Ce"'eaae u ( E 1 ) Bbi"'Bcnanoc~o no <j>opMyne : 

Ey • E 1 - 0,611 Mas 

u ( E I ) .. I u ( E • E y ) dEy 
(3) 

HanpxNep, AIIH E 1 • 2,4 r3B u( E I) • 333 M6H, 3Aecb -nx#epeBIIH-

an~oaoe ce"'eaae TopMoaaoro sany"'eBHSI anexTpoaoB B nponaae • .D. JIB Bbi"'BcneaaB u ( E 
1 

, E y l 
I ll 

B none SII!ep BCIIOJib30BanBCb <i>opM)'IIbl Jl3 pa60Tbl , B none 8TOMBbiX 81Ie.XTpOHOB - peayJib-
/13/ 

TBTbl pa6oTbl • Tax xax ceqeHBR TOpM03Horo Bany"'eHHB B none aToMBbiX anexTpoao s no -
/13/ 

IIy"'eHbl B HeXOTOpbiX 1Ipli6JIH)I(9BHRX 0 TO ORB OTIIH"'AIOTCR Ha + 4% OT Bbl"'HCIIeHHbiX B pa-

60TaX/7,]4/. 

0603H8"1HM 3H8"1eHB9 HHTerpana B ypaBaeHJIH (1) -u • .lJ.nSI E I m 1,4 - 2,2 r 3B H 

E 1 • 2,2 - 4,0 r3B nony"'HM C06CTBeBBO : u
1 

• 74 + 4 M6 B 
I. u 

Oms6xa onpenenReTcB HeTo"'HOCTbJO B B&JIB"'HBe t • Ecna C"'HTaT&, 'ITO 

No • (2,0 :_ 0,6)% 

I 
N w58+17B 

en 

( N, + N p. + N •- ) , To nony"'HM: 
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