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B sacrom~~el pa«Sore npe.-•araerca c•crexarxxa nepxo.-o• ~- • 

)3-pacnal&x),xoropaa xcno••ayerca _. ... nporHo3epoBaHHR pSAxo

&RTZBBKI CBOICTB JISO!ODOB ~enyx a&eMeH!OB Jl COCT&BneHBB T86nBn 

Dep!lO,ti;OB DOJJJp&CD8,11;8o UeJJD COCT&BJieBU T86mnt COC!ORT B TOM, 

qro6H ,ti;&T. Op86HT&nBD 8KcnepRMeHT8TOP8M DPR BCCn!,ti;OB&HRR HOBHX 

RSOTODOB Jl OC06eSBO npR CRHTeSBpoB&HRB HOBHX 8JleMeHT0Bo 

Crpol'JII reoperzqecul pacqer noJIHHX nepao,~~;oB oJ.- a oco6eJI

ao {!I - pacna,tl;& cJio&eH • He&a.D:eaes, orax xatt Tpe6yeT cBe.neHRI o 

MHoru .neraJIBX CTPYJt'l'YPI>I HJ1p6J{noaroMY IID!poKO pacnpocTpaaeHH amz

pmqecKB.e MeTOJU,[. ORR OCHOBHB&IlTCli Ha HCCJ18,1lOBaHHH JIHOO 38BBCZMOCTR 

DepBO,ti;O'B 0'- B jJ - pacna.DIB OT i! J1 N , JIHOO CBII3H Mellny 

nepBO,ti;&MJI • aaepr:B.mOI pacna,Jta/'2-~lnocJie.nHRA cnoco6 ~e c Toqg 

SpeHJUI T60PHB H B np&KTBqecROM OTHOmeHU, O.Dll8KO Tpe6yeT ~H&BM 

roqma: SHRqeHJII aaepr111a pacna.n:a .ti;JlJI nporaosapoB&~ neoHo,noB. 

R'&R 6NJJO DOR838HO B jgj• OnRC8HR6 3HeprzA OB!t3111 C TO'tiHOCTl>D,nplll-

611J1UmteiCll R OIIIJI6Jt&M 3Kcnepi'!MeHT8, B03M0liili0 npH pas6HeHHII1 CRC'feJGI 

R,J~;ep aa crporo onpe,neJieHHHe o6JI&C'l'll MeliJ!Y M&rH'leCKRMIIl B (BJIH) 

cy6JiarnecKB.MB 'IJIOJI8M:B.o MaRCZMBJU,HBJI OmH6R8 B 3HeprBJIY ot-111 f' -
pacn8,1t& OK83HBaeTCll ,nJIR: paCOM&TpHBaeMOI 06JI8CTJ4 .fi,IJ;ep ( Z ~ 82) 

MeHbme 0,15 laB. llapaMeTpH aaeorer111qecxoA noBepxaocra, a raxae 

T86Xli1UH aaepral pacna,na RMeDTCll B /IO/. STill ,naHBHe 6HJIB HCDOJlb-

30B8HH .ltJIII &'U!cJieHIII nepao.noB al-B j3 - pacna.na. 

B cnyqae ~ - pacna.na pac'leT nepao.noB nonypacna.na ~~ 

npOR3BO,tl;lllJ1Cli no WOPMYJie: 

XJToqHI8: nepHO,IlOB noJiypaCDSAa OTHOCHT6JibHOO(- H~ -paCnSAa. 
Taxoe ynpo•esee Oy,ller npH»eHRTbCR H ,llaJiee. 
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t1 -r. 0 = 1#~3fw:-Z)- t SS+O,IPcf (i!-/Do)J, 

<i> 
cornBCOBSHHOft no M6TO~ H8RM6H:bmHX KB8~8TOB ~nK ~eTHO-~eTBHX 

.fl~ep c z;zr:. 90. B qJOp!.ty"1Ie (I) 3Heprmm o( - pacna~ Qac. BHpalla

IOTC.fl B MaB, a r.•- B C6Ko XOT.fl qJOJlMYJia (I) ~aeT M6H:bll1Jle pacxollt

~eHM, '16M aH81IOI'l1WM q>oJNYJia pa6oTY /II/, MBKCHMBJI:&HHe OTKJIOHe

HM ~OCTHraiOT ,..3.-x pa,a ~allte ~Jifl ~eTHO-~eTHHX .fl~ep, a ~nK· He~eTHHX 

.fl~ep AOXOAI% ~0 2,5 no~OB. O~aKo o6pa~aeT Ha ce6.fl BHBMSHHe 

To, ~TO 3TH paoxo~eHM (sanperu) c~aaau c onpe~eJieHHHMH o6nao

T.flMH .fl~ep, KOTOpHe,B CBOIO O~epe~,KoppeJil'lpoBSHB' 0 cy6MBrl'!~eCKl'IMH 

'IHOJIBMH aei1TPOHOB N,., m npoToHoB :.., : N.., = I32,I36,I40,144,I52 

H ~,;= 88,92,100, npO!lBJIIIIOilll'IMHOII B SHeprMX 0~311 T!lllt6JIHX !l~ep 

/8,9,12/ . 
EoJil'l BBeOTH a~HTHBHYKJ nonpaBxy )( K t,.T.c."(BHIIHCJleHHOK)' no 

«>oPMYJie (I) ) H npHH!lT:b ~nK Bee aHa~eHl'l!l, npl'!Be~eHHHe B Ta6JI.I, 

TO MaROHMSJIDHOe pacxo~eHHe BH~HCJieHHHX aHa~eHH! 0 SKcnepHMeHTOM 

OHHEaeTC!l ~0 50% y ~eTHO-~eTHHX ~ep H He npeBOCXO~T 2-3 

paa y .fl~ep H6'16THHX H 3-4 paa y He~eTHO-He~eTHHX. 

llpH npoBe~e.HHH OHOTeUaTHKl'l noJIHHX nepHO~OB ~ - pacna~~ 

JI~ep o :l ;;, 82 MH 6y~eM cJie~oBaT:b pae!oTe/7 I, r~e 6uJIO noxaaa.Ho, 

~To oymeoTByeT npooTa!l cMa:b MeW nepzo~aMl'! ~- l'l aaeprl'l!lMl'l 

(fi>t'-) (3"- pacna~a ~Jl!l !l~ep,.He cJIHlliKoM 6Jil'l3Kl'IX R rpaaHne J-
CT86HJIDHOOTl'l. KaK H ~nK « - pacna~a, HSH60Jiee npOCTS!l 3aBHCB

MOCT:b MeW r,- H G,e- o6aapyuBaeTOII y ~eTHo-'leTHHX !l~ep, ~nK 

KOTOpHX TO'IKl'l Ha rpaq,HKe 38Bl'ICHMOCTH .t, "" OT .t, cv,... ~OOTaTOWO 
xopomo 110lltSTC!l aa npJlMYJD JIHl:ll'lll, sarH6ailll!YDC!l npl'l ~- > 5 MaB, 

npl'!~eM HaKJIOH npBKOJIHHeiHOI 'laCTH, 3'1'01 KPHBO~ (KPHBS!l C, Ha 
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pHc.I) CB~eTeJIDcTBYeT o paapemeHHoY xapaKTepe p - pacna~a /?1. 

S'ro c~sBHo c TeM, ~To ~eTHo-~eTHHe ~a. paona~a!lc:b, npeBpa~allT

C!l B He'lleTHD-He~eT.HI:Ie ~a, RM6D!l.He HH3KOJ181:,_.8 YPOBHH 0 60JIDIIIHM 

pasaoo6pasHeM MOMeHTOB, ll03TOMY npaKTH~eOKl'! Bcer~a HaA~eTO!l TaKOft 

HH3KOJieEaJIId (OCHOBHOft) ypoBeHD, Ha KO'l'Opuft j9 - pacna~ OKSEeT-

011 paspemeHHHM. 

~ ~ep He'leTHOro A 60JI:billa!l ~SCT:b TO'!eK nona~aeT HS KPHBYXJ 

C~ pzc.T, OCTSJIDHHe•Ha C, HJIH C3 • AHBJIOrJ!liHS!l, XOT!l H 6oJiee 

OJIOEHS!l KapT.HHa H86JIIO~BeTC!l Y He'leTHD-He~eTHHX !l~ep, y KOTOPHX 

60JI:bma!l ~aCT:b TO~eK nona~aeT Ha KPHBYD C 3 , a OCTSJihHHe - Ha 

Ca. (HHOr~a Ha c, ) H Ha c4 • 
Ha TOM lite pmc.I HaHeoeHH l'l TO'IKl'l, COOTBBTCTBYKJUIHe( EC+~+J

pacna,lly, KOTOJll:le nona~IOT Ha Te Ee KPHBHe, 'IJ:TO H ~M f!'- - pac

na~a. I!OCKOJI:bKY ~nK 3JI6KTPOHHOrO 38XBaTa ~OJIEHa 6b1Jla 6H Ha6JIIO~aTD

O!l OTJIH'IHS!l OT f..-{~+) - pacnaM 3HepreT~6CK8Jl 38B.HCHMOCT:b, qJaJ<T 

ooBna~eHM rpacpHKoB ~ (6--m (EC-r(d+J - pacna~a cne~eT pao

CMaTpnan KBK yxasaHHe Ha ~OMHHEPY!Illzy'll poJID 13•- npouecca no 

OPSBHeHl'!D C 3JI6KTPOHHHM 3BXB8TOM ~ paOCMaTPHB86MHX !l~ep. ~

rol lite 8KCD6PHM6HT8JIDHHA qJaR'l' npaKTH~eCKOA HeHa6JIID~86MOCTH BHJI6T8 

ll03HTPOHOB npH p - npeBpa~eHH!lX HeATpOHO~eqJl'IUl'ITHHX !l~ep T.FlllteJIHX 

31IeM6HTOB MOZeT 6H~:b CB!l38H C 60JI:bmoA Bepo!lTHOCT:bD SHHl'lrH~ 

nOSHTPOHOB (peaJibHHX HJIH BHPTYSJI:bHHX) B OJIOTHOM 3JI6KTPOHHOM 

o6naJ<e ~!lEeJIHX aToMoB. 

YCJIOBHMC.Fl HSSHBa~:b "HOPMQJl:&HHMl'l" TaRHe J&-- a(£C+,1-)-

paon8,1Ui, ~Jill KOTOpwt 38BHCRMOCTl> '?,; 1' OT Q,.t nepe~aeTC!l 

RPHBOA c, ~ ~eTBD-'IJ:eTHHX ~ep, KPRBOA c~. ~M !l~ep He

'leTHOI'O A B Xp.HBol CJ ~ ae~eTao-ae~eTHHX !l~ep. B c~ae aa

PY••••• 3'1'01'0 npaB.H.na TO~ nona~ Ha Be .PXHDD HJIH lite Ha HB&

RBe RPHBHe o HHHM ssa~eHl'!eM ~exca 1 KPHBOI CJ • OxasHBaeTC!l, 
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tJTO TBKOrO po,na 11 8HOM8JIHH 11 
( ~~) CBll38Hbl, KBK H B CJiytJ86 Q:. -

pacrra,na, C orrpe,neJI6HHb!MH 06JI8CTlDUrf ll,llep, CM. T86JI. 2. fipHHHMBH SH8-

lJ6HHll ~~ , IlPHB6,ll6HHbl6 B T86JI. 2, y,naeTCll OU6HHTI> ( C IlOMOIJll>ll 

KPHBIU C,, Cz.. , c, ,c ... pr~c.I) rrepr~o,nbl ~-- H {EC+-~t-) - pac

rra,na C M8KCHM8JII>HO~ OWH6KO" I,5-2 pasa y qeTHo-qeTHbiX ll,llep, ,1!0 2-3 

pas y H,nep aeqeTaoro A H ,no 4-5 pas y aeqeTHO-HeqeTHbiX ll,llep, npr~qeu 

OmH6KH peSKO CHJ/IllBJOTCll flO uepe y:aeJIM'tleHHH fV,.-1: • 
,lJ.8HHhl6 ,llJifi_JIPOBO,llMIBW6"Cll HBMH CHCT6U8TM!KH nepHO,llOB ~ ,.. H at

pacrra.na 6biJIIII BSRTbl as o6sopoB /I3/ , a TaK!e MS 6oJiee nos,nHHX 

pa6or /I4/. 

CHCTeKaTHKa OKRa HCil0~1>30BaHa ~JIR nporH03MpOBBBXR 

nepHO,llOB 0(- H jS -pacrra,na H ,l!Jifl COCT8BJI6HHfl Ha ee OCHOB6 T86JIHQ 

nepHO.ItOB nonypacna,na.B raOJIHUax nepHO.ItOB~- H p- pacna,na :a nepBOK 

CTOJI6U6 YK8Sb1BaeTCll MaCCOBOe 'tiHCJIO J/ISOTona, 8 BO BTOPOK - 'tii/ICJIO 

He~rpOHOB, B Tperi>eM CTOJI6Qe npHBO,llflrCfl SHB'ti6HHfl nepHO,llB nOJiypac-

llB,llB 7; ( napn:HaJII>Hbl~ nepHO,ll 0C. - pacna,na), B 't16TBepTOK ]l;aeTCH 

~- (napn:MaJII>Hhl~ nepHo.n fS- -pacna;~~;a), B narow - T;~c+,.+) 
( napn:HaJII>Hbl~ nep111o:zt EC +;8+ - pacna:zta), a :a weer OK - noJIHbll.t 

neplr!O;zt T , YliiiiTbiBaiO!IlH~ BCe BOSUOJEHble TJ/IIlbl pacna,na • .lJ.Jifl IlOJIHbiX 

rrepHO,llOB npHBO,llf!TCfl TOJII>KO SKCrrepHK6HT8JII>Hble SHB'ti6HHll H B rex 

JIIIIWI> CJIY'liBllX, KOr,na napuHaJII>Hbl6 rrepXO,llbl He HSBeCTHbl HJIH O,llHO:Bpe

U6HHO cy~eCTB6HHbl H6CKOJII>KO THilOB pacna,na. 8KcnepHU6HTaJII>Hbl6 ;ztaH

Hbl8 ;!!BlOTCH C TO'tiHOCTI>Il ,llO~IYX 3Haq~HX nK~PtB CK06Kax llOCJie 8Kcne

pHU6HTaJII>HbiX SHa'tleHH" yKaSBHbl OWH6KH B llOCJie,JtHe~ UH~pe. CK06KH 

,l!Jlll OWH60K OCTBBJIHJIHCI> rryCTbiUH B CJIY't18llX 9 KOr,llB OWH6KH HSUepeHHH 

H61113B6CTHbl; TO'tiKa IlOCJie, 8KCnepHW6HTaJII>.HOrO SHB'ti6HX.H OSHa'tlaer t 

'liTO OmH6K8 M6HI>W6 6,llHHHUbl B llOC~6,llHeJ.t UHWpe. Bee OU6H6HHbl6 SHa'tle

HHfl nepHO,llOB SBKJIJOqeHbl B CK06KH~ 0HH npHBO,llllTCH rJIBBHbiU 06p8SOU 

rau, r,ne SKCrrepHM6HTaJII>Hbl6 3HB'ti6HJ/Ill H61/13B6CTHbl. 0,llH8KO B rex CJiy-
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tJaRX,KOr~a 3KCll8pHY6HTaJII>Hbl6 ,ll8HHb16 HeHB,lleEHbl lriJIH :&6 HY61lTCH 60JII>WIII6 

p8CXOZ,ll6HJ/Ill Y6a,lly :BblqHCJI6HHbiUH H 8KcnepHUeHTBJII>HbiUH SH8tJ6HHHYH, one

H6HHbl6 SHaqeHHR nepHO,llOB YK8Sbi:B8JIHCI> H8pftAY C SKcnepHUeHrBJII>HbiUH 

( npH 8TOU pesyJII>T8Tbl CHCTeuaTHKirl noue~aJIHCI> B CK06K8X llO;l! 8KCllepB-

U6HTaJII>HbiUB ,llBHHbiKX). 

Conocraaneaxe Hamel CHCteKatRKH C nporHOSBMH 

BaoJIH H Ca6opra /II/ noKas~:>~:aaer y,noBJieT:aopHTeJII>Hoe corJiacHe ;zto :~ 
!00, llOCJie -qero peayJII>T8Tbl pa60Tbl /II/ ;l!BilT CHJII>HO SBHH:&eHHb18 nepH-

H 
O,llbl H no CpB:BHeH!rlll C oneHKaUH ,ll8HHOJ.t pa60Tbl H no cpa:BHeHHil C 8Kcne-

pHK6HTOK /!3 ,!4/. 

A:aropH rny6oKo 6naro:ztapHH r.H.~Jiepo~y sa no.n.nepzKy pa60Tbl H 

D.U.OraaecHxy sa ee craxynHpOBaHHe, ~euuwe coserw H .ItHCKyccHH. 

lf~~(cd) 

; 

' 
$ 

.f 

, 
z. 

~1,0 

Pac.I. 3a:aHcHuocn lg.~1: or l9 4'_..1: • 
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TBCSJI.I. ~aKTop aarrpe!'a )( ,ltJIH paaJIHt~HhiX oOJiacTeA IJ,ltap 

t~t~-IJ)tpaX/ 

OOJIBC!':& 

150 ' IV' 152 {Kpowe B<' 100, N< 152) 
IV> 152, K>IOO,--~ 

r) i! =' 94, N< 146; 2) ~<roo, N > !52 
II= 146, ~ < IOO 

B OCTBJlbHHX 06JI8CTHX 

t!H;Ht~·H HH-IJ)tpaXX/ 

06JI8C!:& 

I) ~ = 97, II< I5o; 2) 11 = I5I, 95 <i! ~ roo 
I) N = 150, 151 {Kpowe 96' ~~ 100), !53; 
2) ~ = 96, N< 150; 3) ii!E= 93, 142 -"Ill< !52; 
4) 138 ~ N < 140, ~~ 92; 5) 2 = 90, 134 ~N'< 

:, = 100, N< 150 
~~roo (Kpoue ~ = IOI), N~ 154 

I) N = 152 ( :;:.90); 2) 2~102, N< 152 
3) i! = 94,95, II< 150 (Kpoue }/ = 141) 

~ = 98 (KpoMe N< 146) 99,100, II< 150 
I) II = 141, ~< 96; 2) N< 137, i1 = 92,93;3) 

N';!!: 15~, i!< too 
I) ~ = 93, 136 ~II~ 140; 2) i!. = 98, N<I46 

x/3~ec1» H ~anee: qe!Bo-qerawe ~pa. 

xx/s~ec& x ~aaee: qerHo-qer•we, aeqerao-qerawe 
• aeqerao-xeqerHwe ~pa. 

• 

~ 

+ 0,2 
+ o,r 

\II - O,I 
- 0,3 

0 -

+ 2,6 

+ 1,5 
140 

+ I,I 
+ 0,7 

+ 0,5 
+ 0,2 

0 
- 0,3 

I 

Ta6JI. 2. AROMBJIIIJI. B r-11 (I:C.~f1+) - pacna,~tax )tJIH 
'Uli Hq-H HH-IJ,ltep ( ~.)) 90, N?! 136) 

06JI8C!'1» 
4~ IIpMuet~aHHe 

I) 1! = 96 if 97, 142 <II< 149 
2) z = 99 , !52< N < 156 
3) ~ = 93 , 136 .._, N < 142 (Kpowe 
4) N = 141 , i!< 94 
5) "' -= !51 92 < '!. ~ roo 

I) ~,.roo 
2) N,. 148 (Kpowe II = 152), !~ 98 
3) 90 ~ 2 < 96, N = 147, 148 
4) it = 90, ~~~ 148 
5) 2 = 92, II< I 44 
6) ~ = 93,94, 140 '- N < 144 
7) Z = 93, N< 140, 144< N< 152 

I) ~>IOO, 
2) N = 147, 
3) ~ = 95, 
4) -l :; 93, 

It/,. 152 
i! = 91,95 
N = 14! 
N = 143 

I( = 138) +I 
(I) 
(6) 

-
(3) 
(4) 

-I (5) 

--
(2) 
(I) 

-2 (I) 

(!) - TOJlhKO )tJlft HH-IJ,ltep, (2) - Kpoue HH-R,ltep, {3) - Kpowe HH-IJ)tep 

c /t/,. !52, (4) - KPOJle HH-li,ll;ep C ~ = 97, N< 152, (5) - KPOYe 

HH-H,~tep C ~ = 141, {6) - TOJihKO ,li;Jlll qH-li,ltep. 
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TaelJIHUa J 

II i!=ffi 

----IIepHo,nw ot;ta~-H (EC+tS+) -pacn~a 
230 !37 4,6(3) M - (9 M) 
23! !38 ~84 J - ""' 50 M -SOM 

i!.:: 92 ~!2 11 (25 M~ 232 !39 20 .n: - !5{! M -
!40 ~35 14 T,a- l(ac+~+) T 233 

.v d~4JI1 -A 1\l r .. 
\'< 

(IO ~) 35( )~ (5.ro-8c) (2u) 234 I4I (~~) - 4,4 I).n: 4,4(! .n: 222 ISO -
223 I3I (s.ro-6c) - (32 c) 235 !42 '8,2·Io4JI - 400(IO),n: 4UU(IO),n: 224 132 f6.Io-5c) - (5 w) 236 I43 (2,5•I05JI) 45 11 43q 22(!)11 225 133 (4.ro-2c) - (I 11) 237 I44 2,I•I06JI - -226 134 ( 2 c ) - (25 u) 238 I45 {4·ID7JI) 2,I • .n; (4 Io3JI) 227 135 I,I(I)M - (3,5 11) 239 I46 (4• Io8JI) 2,3 • .n: 228 !36 ~9614 >Sq 9,I(I)u 240 I47 (4· I09JI) I,I(I)11 (8,~ 11) - (4 Jt) 

(6·IOIIJI) 24! !48 I6(I)M 229 137 4,8 q - 1,2 q 58(8) )( 
242 !49 <r ,3· ro13JI> (I? M) 230 138 2! .11 - - 243 !50 <r·rol5JI) (4 u) 23! !39 2!0 J1. - 4,3 .11 4,3( );a: -------------------232 !40 72 r - -

z=94 5 233 14! I,6.I0
5

JI. - -
234 142 2,5.10 J1. -

226 !32 (4 • ro--'3 c > - (I M) 8 235 143 7,1.10 11. - - 227 !33 (3,2 c) - (20 c) 7 236 144 2,4.10 J1. - - 228 !34 (2,2 c) - (2 M) 237 145 (2,5.IOIIJI.) 6,8 .11 - 229 !35 (!,7 M) - (45 c) 9 238 146 4,5.10 J1. - - 230 !36 ( 2 M) (!2 M) (I ,6.ro1311.) -239 !47 23 II -
23! !37 (I,B 11) ( 6 M) (5.ro13ll) -240 148 !4 1( - 232 138 ~ 3 11 ~37M J6(I) II 

241 149 (5.ro17 
11.) (6 11) - (2~8 11) - (35 M) 242 !50 (2.ro17JI.) (28 M) 233 !39 I .n: - 20 M 20(2)u -

234 !40 -6 .n: - 9,6 11 9,0(5)11 
235 I4I (5 .n:) - 24 M 24 ( )u z = 93 250 .n: 
236 !42 2, 9 Jl 223 !30 (3.Io-6 c) - (12 c) 237 !43 3rs·r~.n - 5I .n: 4,6 • .n: 224 !3! (8.I0-5c) - (I c) 238 !44 80 Jl - (25_,n:} 

86.JI 225 !32 (8.I0-4c) - (23 c) 238 145 2 4·I04JI (5,6.ro-2c) (5 c) • 226 !33 -
240 !46 6,6·Io3JI -227 !34 {2 c) - {50 c) 
24! !47 6,3 ·I05JI ( ..._. I5 .n) I5(I)JI -228 !35 (IS c) - (40 c) 

2-300 Jl 229 !36 4,0(2) II - (2 II ) 242 !48 3,9·I05JI 
243 !49 (I,2·I08JI) 5,0 11 
2.1111 !50 8,3·I07

JI 
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:t= 94 i!. = 96 

' 
245 I5I (!,3.!0 .11) II.'II 235 139 (. 4 q) - (!,2 u) - ·~. 

< r ,2. ro13n> (3,5 .zt) 236 !40 (3,2 11) - (17 u) 246 !52 -
247 !53 (2.ro13 Jl) (!3 11) 237 I4I ( IO q) - (4 u) -

~ 26 q 238 142 - > 2,5 q 2,5 q 
'Z= 9S (I,9 .zt) (3 q) 

239 143 > 120 f - 2,9 q 2,9 q 228 !33 (0,32 o) - (0,8 o) (!20 .It 
229 134 ~ 3 c) - ( I3 o ) 240 !44 27 .It - > I,5 r 27 .It 
230 135 ( !8 o) - (!,5 o) (I,2 r) 
231 136 ( 6 II) ( 50 o) 241 145 7,2 r - 35 .It 35(2).zt - (IO ,D;) 232 137 ( I0 11) - (12 o) 242 146 ISO X - -233 !38 ( 8 'II) - ( 2 II) 243 147 29,JI 3 29(I)JI - 9,1.10 JI 234 139 (13 11) - ( 2 II) 244 !48 18.JI 235 140 ( 16 .zt) - ( 9 II) 245 149 3 8,5.10 JI 236 I4I ( 32 .zt) - ( 25 lr) 246 !50 3 4,8.10 JI 237 142 3Jt - !,3 'II 1,3 'II 247 !51 7 (>IO JI) (1,6 r) ( 1,6 'II) I ,6.10 JI 

248 I 52 5 238 143 72.1 - 1,9 '11 I,9(I) 11 3,6.10 Jl 
7 ( 13 JJ) 249 !53 (I,2.IO n) 64(3)11 

239J 144 27 .. 12 1l I2(I) 11 250 !54 3 (IO .zt) - (2,5.10 JI) 
240 145 s.ro3 .. - 2,1 .It 5I 11 251 155 cs.ro5 n) (10 M) 
24I 146 2 252 !56 6 

< 2 f <2 .It 4,3.IO ;r - - (I ,s.ro n) -
242 147 (I ,6.I03n) !9 '11 4,I .J; 16 'II (40 )I 

243 148 3 7,4.!0 J! - - z. = 97 244 149 (2,5.Iofi.ll) I0.11 (I03JI) 
245 !50 (2.I06.D) 2.0.'11 - 231 134 (0,4 c) - (0,7 c~ 
246 151 (4.ro7 .11) 39(3) IIi - 232 !35 ( 6 c ) - (2.10- c) 
247 !52 a 24(3) II 233 136 ( 50 c) - (4 c ) (I,S.IO ;n) -
248 I 53 9 (25 11) 234 137 ( 3 11) - ( 0,2 c) (2,5.10 .11) -
249 !54 (3,2.107 JI) ( 6 Ill) - 235 138 (30 11) - (IO c ) 

.Z= 96 236 139 ~3 ,I 11) - ( 2 c) 
237 140 ( 14 11) - ( 25 c) 230 134 (2,8~ro- o) -. (25 c.) 238 I4I ( I q ) - ( 20 c ) 

23! 135 (7 0 ) - (9 o) 239 !42 (40,D;) - ( 4 )I ) 
232 136 (3,2 o) - ( I 11) 240 143 (40 X) ... (4 u) 
233 13·7 (. 5 II) - ( :?l3o)! 241 144 (25 X) - (I3u) 234 I38 (3,3 II) - (2,3 Ill) 242 145 (2IOx) - (27 11) 

12 13 

I 

I 



z = 97 • 'Z = 98 -243 146 130 ~ - 4,5 ll 4,5{1)'11 
244 147 8,4 r - 4,4 q 4,4 ll t 

253 !55 16 Jl 18 ~ - 18.}1; 
(2,tr) 254 !56 53 r - - 60(2)~ 

245 148 13 Jl - 5,0 ~ 5,0.,1{ 255 !57 (1.1o3 x) (1,5 q) 
246 149 (500 JI) - 1,8 ,lt 256 !58 (1.104.11) (1,3 ~) - <5q 

3 247 !50 1,4.10 Jl 

248 151 5 .23 q 53 ll 16(3) q (2,8.10 JI) 
.i!: = 99 __1 (2 .It} . 4 

249 !52 5,9.10 Jl 310 ,lt - 310 ,lt 236 137 (7.Io-3c) - (-I .10-5 c) 
250 !53 (I.I05n) 'V 3,2 q - 3,2 q 237 138 (5.10-2c) - (0,4 c~ 

( 1.1o811) 
(2 q) 238 !39 (0,15 c) - {1.10- c) 251 154 57{2) M - 239 140 (0,8 c) ( 3 c) ( s.ro3Jl) -252 !55 (20 M) - 240 141 (8 c) { o, 7 c) ( 6.I03JJ) -253 !56 (5,5 M) - 241 142 { 12 c) ( 23 c) -

242 143 ( 15 c ) - ( 5 c) 
z = 98 243 144 < 70 c - >30 c 21(2) c 

(20 c) (1,3 11) 
234 136 (1.10- c~ - (9 c) 244 145 "'15 T - 39(5) c 37(4)c 
235 137 ( 1,4.10- c) - ( 2 c) (5,0 M 

236 138 ( 0,3 c) - ( 20 c) 245 146 3,3(12)11 - 2,2(6) M 1,3(2)M 
237 139 ( 0,3 c) - ( 7 c) 246 147 I,3(3) q ... 8,3(6) II 7,5(5) II 

238 140 ( 2,2 c) - {50 c) 247 148 67 II - 5,0 II 4,7{3) Jl 

239 141 ( 32 c ) - (30 c ) 248 149 3,4 J; - 28{5) Jl 28{5) II 
240 I42 I ,1.11 - { 4,5 11) 249 150 > IO J; - 1,7(1) q 1,7(1) q 
241 143 :;. 31 8 II - ;~~ssT 3,8 II 

(91 .It) 
(4,2 11) (2 1 ~ II 250 151 (20 .ll) - 8,3(2) q 

242 !44 3,4(2) II - {14 11) 251 152 170 .A - 1,4 JJ: 33{1) q 
243 145 no. - ,..., II II 10.11 252 153 - 140 t > I94JI {250;~~;) -140 .A· 

(15 11) {I ,I r (10 n) 
244 146 19.11 - (12 q) 2-53 !54 20.~ - -
245 147 2,3 q • 62 II 45.11 254 155 250 .. (230~) {104 JI) 250 .. 
246 148 1,5 ,lt - {> 1o3JJ) 255 !56 480 .. 43 ,lt - 40(1) .A 
247 149 (150 .Jt) - 2,5(2)q 256 !57 (37JI) 22 Jl 

248 150 2,5(2).I02
}l - - 257 !58 (I,4.Io8JI) (I ,5 q) 

24i 15! 3,5(1) .ro211 - -
250 !52 I5.JI 2 

z =100 - -251 !53 9,0(5).10 JI - - 239 139 {8.1o-3c) (0,3 c) 252 !54 -2,7 r - - 2,6.r 240 140 (I.10-2c) (II c) -
14 II 

I 



~ 

241 
242 
243 
244 
245 
246 
247 
248 

249 

250 

251 
252 
253 
254 
255 

256 
257 
258 

259 

24I 
242 
243 
244 
245 
246 
247 
248 
249 

250 

141 
142 
143 
144 
145 
146 
147 
148 

149 

150 

151 
I 52 
153 
I 54 
I 55 

156 
I 57 
I 58 

I 59 

I40 
I4I 
I42 
I43 
I44 
145 
143 
147 
148 

I49 

(0,4 c) 
(0,15 c) 
(0,4 c) 
( 0,25 c) 
42(I3)c 
I ,6 c 
35(4) c 

____i ~ 34 c 
(30 c) 

,.... 6 5 II 
(21

1
11) 

(27 M) 

29 .lt 
23 1{ 

28 .lt 
3,2 1{ 

~ 20 1{ 

(I ,3 .Jt) 

1,5 )t 
80(5) .lt 
54{5) .lt 
( 6 JI) 
(51 r) 

(!:!.IO..;zc) 
(0,4 c) 
(0,4 c) 
(0,7 c) 
(I,8 c) 
(14 c) 
(9 c ) 
35 c 

(4,2 11) 

( 27 M) 

i! ;:: 100 

(4,5 11) 

Z ::: IOI 

4 c 
( 22 c )8(2) 1o-4c /15/ 
( 6 c ) 
( I II ) 3,3(5)I0-8c 
(40 c) 

( 2,3 11) 
(3,5 11) 
(17 M) 34(4) C 

~ 4l3 II 2,6(7)M 
( .1.0 M) 

~ 34 II 30(3) II 
( 3 q) 
7,0 1{ 7,0(7) 1{ 

23(1) q 

3,4 )t 3,0(2) )t 

(0,2 c~ 
(2.10- c) 
(I,5 c) 
(I c) 
(5 c) 
(3 c) 
(I2 c) 

3,2. q 

20 q 

2,6 q 

80(5) )t 

9 c 7(3) c 
- ~ 24 c 24(4) c 

(I 15 M) 
59 c 56(9) c 

16 

25! 
252 
253 
254 
255 
256 

257 
258 
259 
260 

243 
244 
245 
246 
247 
248 
249 
250 
25! 
252 

253 
254 
255 
256 
257 
258 
259 
260 
26! 

!50 
I5I 
!52 
!53 
!54 
!55 

!56 
157 
!58 
!59 

I4I 
142 
!43 
!44 
145 
146 
147 
148 
149 
150 

151 
!52 
153 
154 
155 
156 
!5'7 
158 
159 

(8",9 q) 
(!,5 .Jt) 
(!4 11) 
(2,9 .lt) 
( I q) 
...... 32 q 
(6,5 q) 

2,1 )t 

54(5))t 
(6,4 r) 
(51 r) 

Z = 101 

... 

(2 r ) 

(2 11) 
(5 11) 
(20 M) 
!0(3) II 

(8 q ) 

"' 8,5 1{ 
(I ,5 q) 
5,5 q 

(I50 .lt) 

& = I02 

4,0(5) II 

2,3(8) .. 

.27(2) II 

3,1(2) 1{ 

5,0(3) q 

(2,2.IO~c) - (I.Io-2c) 
(7,9.I0-5c) - ( I c) 
(2,8.I0-4c) - (0,9 c ) 
(2,s.ro-4c) • ( 7 c) 
( 6.Io-3ca - ( I c) 
( 3,2.10- c) - ( 15 c) 
(s.ro-2c) - ( 12 c) 
(0,25 c) - (45 c) 2,5(5)ro-4cl15/ 
0,8(3) C - ( 2 M) 

""" 3 4 c - (2 11) 
(2,~ c) 
95(10) c - ( 6 11) 
55(5) c - ( 15 11) 
3,3(2) .. ~ (25 11) 
3,2(2) c - (1,5 q) 
26,2) c - (5 q) 

(50 c) - (1,2 r) 
58(5) II - ( 4 .Jt) 

(47 11) 
(1,9 .Jt) 

17 

( > I03n) 

2,4(2)c 

-8 I ,2.10 c 
58(5) II 



~ 

245 I42 (7.IO;;..oc) 
246 I48 (I.I0-4c} 
247 I44 (2.I0-4~ 
248 I45 (7,9.IO c) 
249 I46 (3,6,I0-3c} 
250 I47 J,2,5.Io-2c} 
25I I48 (O,I5 c) 
252 I49 {0,6 c) 
258 I50 ( 20 c) 
254 I5I ( 80 c) 
255 I52 ~ 22 c 

( 86 c) 
256 I58 

257 I54 

258 I55 

259 I56 
260 I57 
26I I58 
262 I59 
268 I60 

"" 3I c 
( 40 c) 
- 0 6 c 
(I,8'c) 

,.. 4,2 c 
(4,5 c) 
5,4(8}c 
3,0(5}11 
(I,4q) 

(I4 '! ) 

(28 '11) 

z = I08 

.. 

z = I04 

248 
249 
250 
25I 
252 
253 
254 
255 
256 
257 

I44 
I45 
I46 
I47 
I48 
I49 
I 50 
I5I 
I 52 
I 53 

(2,2.10-0 c) 
-4 (3,2,IO c) 

(2.10-4c~ 
(3,2.10- c) 
Q6,3.I0-3c) 
(8.Io-2c ) 
(6.I0-2c) 
(2,5 c) 
(0,6 c) 
4,5(IO)c 

II 

(O,I c~ 
(8.!0- c) 

(0,8 c~ 
(9,IO- c ) 
(2,5 c) 
(0,5 c) 
( 7 c) 
( 4 c) 
(28 c) 
(40 c) 
> 78 c 
( 2 11) 
:>2,.6 II 

( 0 11) 
::> 4 c 
(4,5 11) 
;:;. 84 c 
(I2 11) 
(25 11) 

(2 q) 
(I4 q) 
(3,5,1t) 

( O,I c) 
( O,I c) 
( I c) 
(0,2 c) 
( IO c) 
(I,2 c) 

(SO c) 
(U c) 
(4 11) 
( I 11) 

22(5) c 

3I(8) c 

0,6(I)c 

4,2(6}c 

5(2)ro-40/I5/ 
4cf16/ 

s·ro-.30/16/ 

258 
259 
260 
26I 
262 
263 
264 

25I 
252 
253 
254 
255 
256 
257 
258 
259 
260 

261 
262 
263 
264 
265 

254 
255 
256 
257 
258 
259 

I 54 
I 55 
I 56 
I 57 
I 58 
!59 
I60 

I46 
I47 
I48 
I49 
I 50 
I5I 
!52 
I 53 
I 54 
I 55 

PiS 
I 57 
I 58 
I 59 
I60 

I48 
I49 
I 50 
I5I 
I 52 
I 53 

( O,I c) 
4,5(15) c 
(2,8 c) 
65(IO) c 

(2,7 w) 
(30 lol) 
(33 11) 

:z = I04 

z = I05 

(4 11) 
(3 M) 
(I5 M) 
(I5 M) 
(4 q) 
(I q) 

(6.1o-4c~ - (9.1o~2c) 
(2,5.10- c) ~ (2.ro-2c) 
(8.Io-3c) - (0,9 c) 
(2.Io-2c) - (0,!5 c) 
( 0,3 c) - ( 3 c) 
(0,7 c) - ( I c) 
( o,I5 c) - ( 15 c) 
( I c ~ - (I6 c) 
(8,!0- c) - ( 40 c) 
.... 1,.6c - (1,9c) 
( o,::~ c) 
I,8{6)c 

40{IO) c 
(50 c) 
(6,7 M) 
(42 11) 

(4,I0-4c§ 
(1,8,10- c) 
(I ,6.Io-3c) 
(O,I c) 

.. 

z = I06 

(1,9 M) 
(30 M) 
(7 M) 
(23 M) 
( 35 M) 

( 0,5 c) 
( 6,10-2 c) 

I,I(2).10""cc 

O,I c 

1,6{3} c 

( 7 .Io-3 c) 
( 0,2 c) 

(2 c) 
(0,7 c) 
(12 c) 
(5 c) 7(3)10-Jc/16/ 

19 



z = I06 

260 I 54 (3.10-3 c) - (20c) ,. z = I08 
26I I 55 (8.Io-2c) - (II c) 
262 I 56 (8.10-2c) - ( 2 11) 267 I 59 (I,3 c) - (I5 c) 
263 I 57 0,9 c - ( 30 c) 268 I60 (0,9 c) - ( I 1o1) 

264 I 58 (I,2 c) - (4 11) 
265 I 59 (20 c) - (I 11) 

z = I09 

266 I60 J32 c) - 260 I5I (2.10-3:4 - (5.104 c) 

z = I07 26I I 52 (2,5.10 c) - (8.10-2c) 
262 I 53 (I,4.10-3c) - (s.Io-3c) 

255 I48 (2,5.I04 c) - (2.Io-2c) 263 I 54 (2.10-4c) - (0,5 c) 
256 I49 (3,2.10-4c) - (2.10-3c) 264 I 55 <I .Io-3ca - ( O,I c) 
257 I 50 (8.10-3c~ - ( 0,3 c) 265 I 56 (2,5.10- c) - ( 3 c) 
258 I5I (I,S.IO- c) - (2.Io-2c) 266 I 57 (8.Io-3c) - ( 0,6 c) 
259 I 52 (3.10-3c) - (I,5 c) 267 I 58 (6.I0-2c) - ( 8 c) 
260 I 53 (2.Io-2c) - ( 0,4 c) 268 I 59 ( 0,2 c) - ( 4 c) 
26I I 54 (3.I0-3c~ - ( 9 c) 269 I60 (0,6 c) - (25 c) 
262 I 55 (I,8.IO- c) - ( 4 c) 
263 I 56 (5.I0-2c) - ( I8 c) • Z. = IIO 
264 I 57 ( O,I4 c) - (IS c) 
265 I 58 ( 0,9 c) - (40 c) 26I I5I (7.10-4 c) - (I.Io-4c) 
266 I 59 ( 5 c) - (2 11) 262 I 52 (8.I0-5c ) ~ (3.I0-2c) 
267 I60 (20 c) - ( 3 M) 263 153 (I.I0-3ct - (I.10-3c) 

264 I 54 (I,5.Io- c) - (0,2 c~ z = 108 265 I 55 (3.ro-4c) - (9.10- c) 

258 I 50 (5.ro45ca (7.ro-2c) 266 I 56 c2.ro-4ca - (1,5 c) -
259 I5I (3.I0-3c) 267 I 57 (2,5.ro- c) - ( 0,3 c) (2,2.ro- c) - (4.ro-4c~ 260 I 52 (6.ro-4c ) ( I c) 268 I 58 - ( 7 c) -
261 I 53 (8.ro-3Q ( 0,3 c) 26i I 59 (4,5.ro- c) - (2 c) -
262 I 54 (I,5.IO c) - ( 5 c) 270 160 (6.ro-2c) - (20 c) 
263 155 (s.ro-sc~ - (I c) 
264 156 (2,5.ro- c) - (12 c) 
265 157 (3,6.ro-2c) - (6 c) 
266 158 (5.1o-2c) - (30 c) 

20 

21 
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