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§ 1. 3KcnepnMeHTanbHbie. aaHHhie 

PaccesrHHe rr(. -Me30HOB npOTOH8MH SIBnSie;CS! B H8CTOSIIUee BpeMSI O.LlHHM 

H3 Han6onee nonHo H3yqeHHhlX npoueccoB c cnnhHhlM B3aHMO.LlelcTBHeM. HaKonneH

Hasr B ·aTol o6nacTH aKcrrepnMeHTanhHasr HH~OpMaunsr HacTOnhKO BennKa, qTo aaeT. 

B03MO:>KHOCTh npOH3BeCTH nonHhii COBMeCTHbii 8H8nH3 Bcex HMeiOIUHXCSI .[l8HHbiX H. 

HaiTH~pH.Ll XapaKTepHCTHK BTOrO npouecca CO 3HaqnTenhHO 60nbWel TOqHOCThiO, 

qeM STO MO:>KeT 6biTh C.[lenaHO Ha OCHOB8HHH qaCTHqHbiX aHanH30B. B BTOI paoo

Te Mhi npoaHann3npyeM npe:>Kae Bcero Bee aaHHhie no nonHhiM ceqeHnHM B3aHMo-

aeiCTBHSI % -Me30HOB C npOTOH8MH, TaK KaK, C O.LlHOI CTOpOHhi, nonHbi9 ceqe.,-

HHSI coaep:>KaT Han6onhwyro qacTh HH~opMaunn o6 nccneayeMoM npouecce n, c \1 
apyrol cTopoHhi, H3yqeHbi aKcnepnMeHT81,1hHO, nan6onee nonpo6Ho. 

·nonHaSI CBO.LIKa BCeX CKOnhKO-HH6y.Lih .LIOCTOB9pHbiX BKcnepHMeHTanbHhiX pe-

3YnhT8TOB no nonHhlM ceqeHHHM 1 .LlOCTynHhlX 8BTOpaM HaCTOSIIUel CT8ThH K MapTy 

1960 roaa, naHa B Ta6nnuax 1 n 2. CnenyeT nnwh cnenaTh HecKonhKO 3aMeqa

HHA OTHOCHTenbHO pacnpno:>KeHHSI MaTepnana B Ta6nnuax H npnpone HeKOTOphlx 

BenHqHH, BXO.LISIIUHX B Iiee. 

B KOnOHKe 1 yKa3aHhl HOMepa cchlnoK Ha nepeqncneHHhle B npnnaraeMOM, 

K pa6oTe cnHCKe nHTepaTyphl CT8ThH 1 B KOTOphlX ony6n~KOB8Hhl, ynOMSIHyThl HnH 

I 1-74/ 
ncnpaBneHbi npHBO.LIHMhie naHHbie. 3KcnepnMeHTanhHbie pa6oTbi .naHhi B 

CIIHCKe ITHTepaTypbi B CTporo XpOHonornqecKOM nopSI.LlKe;i nOBTOMy HOMep xapaKTe

pH3yeT B H3BeCTHOI CTeneHH .LI8BHOCTh pa60Thl. npenenhHhle ·3HaqeHHSI .LIITH ceqe

HHI npH HyneBOI KHHeTnqecKol 9HeprHII Me30HOB BbiqHcneHbi Ha OCHOB8HHH pe3ynb-

/75/ 6 /18,20,24,26,28,37 ,43,46,50/ 
TaTOB 8H8ITH38 aBTOp KOTOporo HCIIOnh30Ban pa OTbi 

Hawero CIIHCKa H pS!.LI npyrHX He3aBHCHMbiX .Ll8HHbiX. J13 CIIHCKa. C03HaTenbHO HCKIT!O

qeHO HeCKOnhKO pa6oT, conep:>KaiUHX CBeneHHSI 0 nonHbiX ceqeHHHX nHWh HeHBHO 

H npHTOM . .LI8IOIUHX nHWh HHqTO:>KHyiO l:l:H~OpM8UHIO 0 HHX. YfcKniOqeHbi TaK:>Ke Bee 

/611 
Ll8HHhl9 no pacceHHHIO·OTpHUaTenhHhl~ MQ30HOB H3 pa60Thl , TaK KaK H3BeCTHO, 

qTo B aTol qacTR paooThi aHeprnn rraaaromnx qacTHU 6bmH orrpeneneHhi rpy6o 

HeBepHo". ABTopbi HacTosrmeA pa6oTbi HaneroTcH, qTo HM ynanoch H36e:>KaTh npo

rrycKOB H UOBTopeHHI pe3ynhT~TOB O.LIHHX H _TeX :>Ke H3MepeHHI H 3apaHee H3BH

HHIOTCS! rrepea aBTOpaMH SKcnepHM9HTanhHhiX pa60T 38 B03MO:>KHbie HeToqHOCTH B 

HHTepnpeTaUHH ·naHHhlX,KOTOphle MornH IIpOH30ITH BCnencTBHe HerronHoro HnH, Ha 

H8W B3rnH.Llt HeSICHOrO H3nO:>KeHHH OIIbiTOBo 
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B xonOHKe 2 npnBeneHbi oueHKa epenHeii KHHeTH'Ieexoii aHeprHH ny'IKa 'Ti:-

MEBDHOB H IHH}Ke/ OUeHK8 eTaHnapTHO!"O .OTKnoHeHHH 9TOI"O ep~n,Hero. EonblllHH

CTBO 8BTOpOB aKenepHMeHTBnbHbiX pa6oT He llpHBO!lHT LlBHHbiX no OlllH6Ke epenneii 

anep!"HH; ll09TOMY npHBeneHHbie B enHeKe LlBHHbie 6binH nony'leHbl '18eTH'IHO nyTeM 

nononHHTenbHOI"O 8H8nii38 yenoBHH OTnenbHbiX OUb!TOB. He Bee UHcPpbl nnH cTaa

napTHOI"O OTKnOHeHHH Cpennefi 'SHep!"HH BllOnHe noeToBepHbi, HO 6onblll8H '18eTb H3 

HHX He OK83biBaeT HHK8KOI"O BnHSIHHSI Ha pe3ynbT8Tbl 8HanH38 /eM. o6ey}KneHHe 

·xonoHKH 41. B Ta6nHue He npnBeneHbi o6bi'IHo · yK-a3biBaeMbie aBTopaMH GnaqenHst 

nonylllHpHHbi anepreTH'Iecxoro pacnpenenennst nyqxa qaeTHU, Tax KaK nonpaBKH K 

HCXO!lHblM Ll8HHbiM 1 CBSI38HHbie e .KpHBH3HOH HeenenyeMOI"O eeqeHHSI B nonoee 

lllHpHHbi nyqxa, no'ITH BeiOny npene6pe}KHIV10 Manbr. B HeKoTopbiX eny'lastx neo6xo

!lHMbie nonpaBKH Ha 9HepreTH'IeeKOe yepenneHHe 6bUIH BKniO'IeHbl B UHcPPbl 1 llpHBe

neHHbie B KOnOHKe 6. 

B xonoHKe 3 naHbi oueHKH nonHbiX ceqenHii B3aHMoneiieTBHst <IL -Me3oHOB 

C UpOTOH8MH 1 ony6nHKOB8HHhle ~BTOpaMH SKenepHMeHTanbHhlX pc6oT HPH H8XOLlHMhle 

nyTeM KOM6HnauHH ony6nHKOBaHHbiX naHHbiX, H /nH}Ke/ OUeHKH eTaHnapiHhlX OT-

KnOHeHHH STHX eeqeHHHo 

B KOnOHKe 4 npHBeneHbl eTaHnapTHbie OTKnOHeHHSI eeqeHHH 1 Bbl3biB8eMbie Hami!

'IHeM OlllH60K B onpeneneHHH epennefi 9Hep!"HH ny'IKOB /KOHtPniOeHTHbie OlllH6KHf. 
'(rl 

3TH eTannapTHbie OlllH6KH onpenenstnHCb Ha OeHOB8HHH <fJopMyn rnaB?' 3 fKOH<i:Jni0-

/76/ . . - . . . 
enTHbiii ananH31pa6oTbi , npH'IeM oxaaanoeb BOOMO}i{HbiM noene6pe'lb Berony qnenaMH, 

CBSI38HHbiMH c KpHBH3Hoii. Torna npoeTo Sc (6") = SE { Jf { , rne npoH3Bonnast 

naxonHnaeb' na ocnoBaHHH peGynhTaToB· npeilBapHTenbHOI"O aHanH3a Beex naHHbiX. 
~"'~' 

llnst yqeTa KOH<fJnroe'HTHOH OlllH6KH e.e KBanpaT Hy}KHO cno}KHTb C KBanpaTOM 

OlllH6KH 1 npHBeneHHOH 8BTOpOM •. noaTOMy KOH<fJniOeHTHbie OlllH6KH YK838Hbl nHlllb 

B Tex cny'laSIX 1 KOI"LlB OHH Ll8IOT He CnHlllKOM ManbiH. BKnan B OKOH'IaTenbHyiO. 

OlllH6Ky. llnst OTpHU8TenbHblX Me30HOB 8TH OlllH6KH llO'ITH BeiOny Manbi 1 Mano BnH

SIIOT Ha OKOH'IaTenbHbie pe3ynbT8Tbi1 H Ha H8CTOSillleH eTB.UHH BH8nH38 IIX yqeT He 

npencTaBnsteTest uenecoo6pa3HhlM. 

B xononxe 5 yKa3aHhl Bnecennwe aBTopaMn: nacTOstlllero anann:Ga non~aBKH 

Ha KynoHOBO paeceHHHe cr(, -M e30HOB npOTOH8MH H HHTep<i:JepeHUHIO · 9'1'01"0 paoce• 

SIHHSI C stnepHblM nnst OUbiTOB no H3MepeHHIO nonHOI"O eeqeHHSI B38HMone:HcT:eHSI 
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nyTeM ua6nmneHHH oena6neHnH npHMoro nyqKa BenencTBne paeceHHHH, nonpaBKH 

177 I 
BbiqneJIHJIHeb e HenOJib30B8HlieM ciJopMyJI eTaTbll H npenBapiiT8JibHblX naHHblX 

no yrnORhlM paenpeneneHHHM paeeeHHHH Me30HOB DpO~OH8MH. nonpaBKH He npnBe

neHbl B TeX efiyqaHX, Korna OHif y)Ke 6binll BHeeeHbl 8BTOpaMH 8KenepHMeHT8JibllbiX 

paOOT, KOrna OHH OK83blB8JIHeb M8Jlb!MH .HJIH Korna ll3MepeH.HH HaeTOJibKO HeToqHbi, 

qTo HX He eTOHT nonpaBJIHTb, 

B KOJIOHKe 6 naHhl npoqne nonpaBK.H, BHeeeHHbie B IIeXOllHble eeq,eHHH 0 a 

nMeHHO, nonpaBK.H Ha gnepHoe paeeeHune qaeTnu Ha Mani>Ie yrnhi, He Bbi3hiBamrun:e 

ocna6neH.HH nyqKa B enny KOHeqHoro paaMopa eqeTq.HKOB nnn He Mory:une 6hlTb 

Hane)KHO nn DHTH ¢nunpoBaHHhiM B ctJoTorrnaeTHHKax, HnH nonpaBKH Ha yToqHenne 

eBeneHII~ 06 yr~OBOM paenpeneneHHH,~eiTOJib3Y9MhlX IIpH Bhlqn:eneHHII TOJlbKO qTo 

yrroMHHYThiX rronpaBoK, a TaK)Ke nonpaBKH Ha yepenHeHne no aueprn:HM qaeTHU. 

B Tex enyqagx, Korna nonHhle ceq~HHH rronyqeHhl B peaynbTaTe HaMepeHnH 

yrnoBhlX paenpeneneun~ ynpyroro paeeeHHHH 

aapHnKo~, 6hln npo~eneK aaHono rronHhlfi aHanna yrnOBhlX paenperieneHH~ e BHeee-
·~-· ~ __ _._... ......... ~ ···- -~-

HH9M B Ka)KnOfi TOqKe nonp&BOK Ha KYJIOHOBO paeeeHH119 H IIHTepciJepeHUHIO, Ha 

o~~5Kn B onpeneneHnn yrnoB H ua yepenuekrre no yrnaM. B noBTopeurrn auannaa 

ue 6hmo ueo6xonnMoeTH nnwb Torna, Korna Bee Heo6xonHMbie rronpaBKH 6bmH 

BHeeDHhl aBTOpaM.H 8KerrepHM9HT8JlbHO~ pa60Thl, B HeKOTOphlX enyqagx 8H8JIH3 

H9Jlb3H nOBTOpHTb 1 TaK KaK B eoOTBeTeTBYIOIUHX pa6oTaX He 6binH npHBeneHhl Heo6-

XOllHMhle nnS! aToro eBene~mH. Ta6nnuhi Koa¢¢nuHeHTOB yrnoBbiX paenpeneneunit n 

auarrua HX aaBHPHMOeTir oT aHeprnH 6ynyT naHhi B npyro~ pa6oTe. TaM )Ke. 6ynyT 

yqTeHhl peayJibTI'lT EI Beex OTHOeHTeJibHhlX H3M9p9HH~ yrJIOBhlX paenpeneneHHft, 

HOpMHpOB8HHhlX Ha HeKOTOphle 3HaqeH.HH ITOJIHhlX eeqeHH~i T8KHe .H3MepeHHH 1 paay

MeeTeH, HeB03MO)KHO 6binO .HenOJib30B8Tb B HaeTOHIUe~ pa6oTe. 

B KOJIOHKe 7 nepeqneneHbl OKQHqaTeJibHO npHHHMaeMb!e OUeHKH eeqeHII~ .H 

. fHH)I{e/ OUeHKH eTaHnapTHb!X OTKJIOHeHH~ 8THX ceqeHH~. LJ:aeTb ll8HHh!X HeKJIJOqeua 

na nanhneitwero auanH3a, TaK K8K JIH60 eOOTBeTeTByiOIUIIe TOqKH Bb!IT8Da!OT Il:3 

rpynn, OnpenenHeMb!X HOBe~WHMH HaH6onee TOqHhlMH H3MepeHHHMH 0 JIH60 ll8HHbie 

IIMeiOT OTHOeHTBJibHO oqeHb 6on.bWYIO OWH6Ky H oqeHb M8Jlb!A Bee B o6rueft eOBO

KynuoeTH Beex ll8HHhlX 1 JIII60 li3BeeTH?, qTo IIpii nonyqeHHH 8THX 8KenepHMeHT8Jib-

. Hh!X peayJibTBTOB HenOJib30B8Hhl npennOJIO)I{eHIIH HJIII eneneHHH, OK838BWIIeeH 

noanHee HeToqHhiMH, nn6o, HaKoueu, qTo qarue. Beero 6bmaeT. HMeeTeH eoqeTaune 
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aTn:x He6naronpn:sTHhlX o6eToHTen&eTe. Bhlno eo'!TeHo ueneeoo6pa3HhlM n:eKniD'IaT& 

ehmaaaiDwn:e aaHHbie n:3' aHann:3a, a He n:enpaenHTb n:x nyTeM eaen:ra n:nn: yeenn:

qeHn:H OWHOKH, TaK KaK noeneaHHH npoueaypa eoeeprueHHO HeOaH03H8'1H8, 

CneayeT OTaenbHO noHeHHTb IIpH'IHHhl HeKJliD'!eHHH HeKOTOphlX TO'IeK H3 aHann-

38 0 npn: M81lbiX 9HeprHHX H3 aaHHbiX anH 0+ 
t HeKniD'!eHbi Tpn: TO'IKH: TO'IK8 H3 

. /43/ 
pa6oThi y)!<e sowna B onpeaeneHne 

/16/ 
ee'leHnH npn E =0; TO'!Ka H3 pa6oTbi 

He MO)KeT 6hiTb Haae*HO n:enpasneHa Ha KynoHoBo paeeeHHJie n paeeeHHne Ha Manbre 
/57 I . . -

YI'Jlbi~ TO'IK8 H3 paOOTbi BbmaaaeT, npn M81lbiX 9HeprHHX H3 aaHHbiX -anH bt, 
/20/ 

HeKniD'IeHbi 6 TO'!eK, H3 KOTOpbiX TO'!Ka H3 paOOTbi yqTeHa B onpeaeneHHH 

eeqeHn:H npn: E =0, aBe To'IKH BhmaaaiDT n Tpn oqeHb ena6br. To'!Ka anH G'- npn: 
. /56 I ·~ ~ t 

333 M 9B H3 paOOTbi HeKJliD'!eHa H3 8H81lll38, TaK KaK OH8 BbmaaaeT H3 rpynnhi 

TO'IeK, Hall:aeHHhiX no3aHee TeMn *e aBTopaMn,. n:, KpoMe Toro, onpeaenHeTeH ll3 

yrnoBhiX paenpeaeneHHfi, KOTOphre nnoxo eornaeyiDTeH e arienepciioHHbiMH eooTHo-

/78/ 6-weHHHMil /eM. 1. Yl3 aaHHhiX anH npu 6on&wn:x aHepruHx HeKn'o'!eHbi 
/47 I t 

Bee TO'IKil II3 paOOTbi t TaK K8K 001lbW8H '!aeTb HX pe3KO npoTIIBOpe'IIIT no3aHeii-

WIIM II 6onee TO'IHbiM H3MepeHHHM B 9TOfi o6naeTII; aaHHbie anSI 6; H3 TOil: 

}I<e pa6oThi He npoTnBope'laT apyriiM aKenepn:MeHTaM n: BKniD'!eHbi B aHanii3, To'!KH 

/68/ . 
aoKnaaa Ghl1lH n:eKJliD'!eHhl H3 OKOH'I8Te1lbHOI'O B8pH8HTa 8H81lH38, T8K K8K npen-

. /71/ 
eTaBnHeTeH, 'ITO OHH HBJlHIDTeH npeaeapiiTenbHbiMH pe3y1lbT8T8MII paOOTbi • npn:-

'IHHbi HeKJliD'!eHIHI oeT81lbHhlX HI'HOpHpOB8HHblX TO'IeK yK838Hbi Bb!We H O'!eBHLIHbl 

II3 piieYHKOB, 

Beiiay HeaoeTaTO'!Horo o6'beMa naMHTH aneKTpOHHOil: e'leT.Hoi:'! MawnHbi, nenon~::-

30BaHHOfi H8 p8HHefi eTaan:H 8H81lH3a, H9KOTOphle TO'IKH npn: oan:HaKOBhlX HJlH O'!eHh ,.., . 

6nii3KHX aHepriiHX 6hlnH o6'beaii~eHhl. TaKn:e ioMOIIHariiin To'!eK noKa3aHhl B enueKe 

eKOOK8MH. 

B KonoHKe 8 npn:seaeHhl 3Ha'leHn:H HMnyn&ea B en:eTeMe UBHTpa HHepUHII ? 
/s eauHuuax /'e I, noToM y 'ITO IIMeHHo aT a eenii'IIIHa sxoan:T KaK apryMeHT B HHTep

nonHpyiDmue Bbipa)KeH.IIH. :;· 

B KOJlOHKe 9 aaHhl 3Ha'leHHH A= .§f. 
'ff(. 

9TO OTHOWeHn:e BXOaHT B aan&Heil:· 

wn:e ¢opMy1lbi n: yao6Ho anSI pa6oTbi II e yrnOBbiMil paenpeaeneHHSIMII paeeeSIHHSI, 

HaKoHeu, B KonoHKe 10 npoeTasneHbi seea, e KoTopbrMn: 

exoaSIT B aHann:3. Beea Bbi'IIIenSI.rme& no ¢opMyne w =('11r}! . . .t~ 

'"",, 

OTaenbHbie TO'IKH 

Y eeex To'!eK, --
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UCKJiro'l:eHHhlX ua.aHannaa, rrpocTaBJieH HyJieBoA Bee. B rrpouecce aHanuaa rrpe.neJibHhle 
·------·------

ceqeHUSl rrpu E = 0 rrpuHuMaJIUCb B Ka'ieCTBe TO'IHbiX. 

H a 'puc. 1 U3o6pa)KeHbi Bee. BOllle.lllllUe B CIIUCOK TO'l:KU .llJISI IIpU 9Hep-

ruSix oT HYJISI .no 376 MaB, Ha puc. 2 - oT 335 MaB .no 3,86 BaB. Ha puc. 3 

HaHeCeHbi Bee TO'l:KU .0:JISI oT HYJISI .no 373 MaB, Ha puc. A - oT 363 MaB 

.no 6,66 BaB. 8KcnepuMeHT8JibHbie TO'IKu, BKnro'ieHHbie B aHan~a, uao6pameHbi aa:-
. . -·-- --------~---------~-- ---:·------ ---- ------ ----- --- ---- ---·-·-- -~~ ~ ----~~---~ 

qepHeHHbiMU KpymotJKaMU, IICKJIID'l:eHHbie II3 iJero - IIyCTbiMU. ·Y Kam.nol TO'l:Kli yKa-
-~~----_: _____ ::---~···:: ___ ~ ___ : ....... ·----------------------'---+--~ . . 

aaH bi cTaH.napTHbie OTKJioHeHHSI s. H I .llJISI 5r I .S E , a TaK me HOM epa 9Kcrre-

puMeHT8JibHbiX p§16oT rro crrrrcKy JIHTepaTypbi. CTaH.napTHbie oTKJIOHeHuSI MeHbllle 

pa.nHyca KPY*O'l:Ka He H3o6pa*eHbi. 
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T a 6 n H y a 1 

3KcnepHMeHTaJibHbie .llaHHbie no nOIIHbiM ceqeHHHM pacceHHHH ::rjf -Me30HOB 

npOTOHaMH 

CC'!mKa £ 6" sc. Ky/loHoB- . .Up. 6" Ao w ±S = .s6' CKaSI no- nOllp, ::!:5'" ? E aBTopcKoe G -:t npaBKa OKOH'IaT, m% ~eV ml, m8 m!J mB m& 'S{tsA (m/f{er) 
2 3 4 5 6 7 8 9 10 

75 0 2,76 2,76 0 0,220 
0,53 o,5J 

43 2I,5 J,o 3,0 0 
2 I,O r,o 

I6 JJ .6,4 6,4 0 
2,! 2,1 

I5 37 II,8 0,75 I2,6 0,655 r,o !00 

0,5 I,O 0,75 1,2. 

57 37 6,5 angular 6,5 0 

0,5 0,5 
42 38 8,a angular 7,9 o,664· o,6J BJ 

0,9 I,4 

II 40 I0,9 0,9 angular I IJ,J o,6sJ 1,06 29 

J 3 2,3 

16 44 9,8 I,5 2,6 I2,4 o,7IB 0,99 2I 

4 I,5 I,7 2,7 

I8 45 I2 0,9 .angular . IO 0,727 o,s 34 
""" 

J J " 2,2 

7 53 20 angu_lar !9,2 0,794 I,5J I2 

IO 4 J,6 

4 56 20 20 

2,7 IO IO 

I6 56 I7,6 2,5 o,J4 I,J !9,2 
~0,830 

,. 

4 2,2 I,·J. J,6 I,JI 54 

20 58 I5,8 ·I , 9 angular !5,5 

J I,5 2 
2 58 27,8 I 28,8 0 

2,5 2,5 

I6 70 19,0 4,5 O,I4 2,26 2!,4 0,924 I,7! 5,2 

5 2,6 I,8 5,5 
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I 

------------------------------------------------------~--------
I 2 J 4 5 6 7 8 g· IO 

------------------------------------------~---------------
8 75 41 4 45 0 

1,7 !5 !5 ·•. 
9 ·~ 78 JI J,I_angular JI 0,98! 2~47 9,9 

J J 4 
5' 79 48 o,2 o,r 4~,J 0,988 J,84' I,6 

j 

7,5 IO IO 
-·' 

4 82 5o 50 r,oo8 J,9a 0,9 
I,J IJ IJ 

.5,6 ' 54 8J J4 angular .0 J4,5 I,OI5 2,75 J,J -
' . 

5 4 6,9 <§) roo 62,4 angular 59 I,I26 4,69 2;4 
5 8 8 

5 !09 80. . 2,18 0,4! 7,6 
88 ~ !,5 IO II,4 I,I87 6,:)6 4 

6 IIO 74,5 5,7 angular 76,4 
J 5 7' 7 .· 

JO IIJ 79 5,7 angular 80 1,207 6,J7 J,s 
J 5 6,5 

5 II5 95 !,7 "2,! 99 I,2I9 7,88 0,7 
I !5 !5 .. 

4 II8 9I 9I I,2J7 '": 7,2 J,7 
o,2J 6 6 ' . ~ 

52 I20 · 96,6 II angular 97,5 I,249 ·7,75 I,I 
5 8,7 I2 

·r 

' 
5 !27 I25 0,77 !J IJ8 ! 1 290 · II,O 0,5 

!,4 !5 I7,5, 
29 !28 !22 -!,7 I20,J !,295 9,6I 2,7 

0 8 9,J ' 
"'c; 

. ·5 IJJ IJ5 2J !57 0 
0,75 I5 . I9 

29 IJ5 !26 -0,9 !25,!] 
4 

I!; IiJJ6 6 IJ5 I2I angular 9,95 IO 

J !9 !9 . ' 
4 IJ6 !52 !52 . I,J42 I~, I 0,6 

0,4J !6 I6 
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----------------------------------------------------------------------· I .. 2 J 4 5 6 7 8 9 10 

-------------------------------~---------------------------~----------· 
J8 140 . 1JJ 2 135 1,J64 I0,75 2,4 

o,6 8 8 
; ; 

29 142 150 
150 } 8 8 . 1,380 10,54 5 

58 14J 140,5 4,4 140,5 
2 5 7,4 

J8 I44 151 1,5 2 .15J 1,J86 12,18 8,7 
0,7 4 4,J 

25 I45 I65 angular 165 0 
3 2) 2J 

J6 146 I 50 '5,8 I 50 1,J97 l;I '94 I,9 
J 7 9,1 

J9 I 50 164,, )"8 I,1 165,6} . ' 2 4,6 ·' '·. 5,9 ... 
i:t ~ · 1,4I9 IJ,22 8 

J9 I 50 I66,6 J,8 angular 166,6 
2 5 0 6,J 

. ' 
JI I5I 15I 2,4 angular I6I I,424 I2,8 0,4 

I,J 19 . 19 
:·' / ~ 

29 I 52 I75 -I 174 I,4J 13,85 4,J 
0 6 6 

29 I 56 170 -1,2 I68,8 I,45I IJ,44 6,2 
0 5 5 

J6 I 57 I62 5 I62 1,457 12,9 2,J 
J 7 8,6 

A""' 

58 I62 "I70,5 I,4 " I70,5 I,484 IJ,57 II 
I 3,5 J,8 

® 164 169 1,2 o,9J !70 1,495 IJ,55 6,I 

0,8 5 5,I 

33 165 I88,2 188,~} . 
0 . 5,4 5,4 . 

I,500 I5,08 ;· 6,6 

JJ 165 I99 angular I96 · · 
. II II,5 .. 

29 I66 194 0,6 l94,6l 
0 I2 I2 

29 I66 I88. 0,6 188,6 
II II ·, 

i 
~ ""· \ 

'~ 

I 
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-·---------------------------·-------------------------------------·-- -----· 
I 2 J 4 5 6 7 8 0 IO _, 

--------------------------------------------------------------------------
29 !66. !87 -2 !85 t !,505 .. 14' 58 !2,5 0 7 7 

2J 166 !82 2,1 182 
Y,J 6 6,4 

J6 ·~ !66 !76 2,1 
J,J 7 

58 170 198 T.2 
2 J,5 

)9 !70 194,9 1,2 
1,526 15,67 2I 2 6,0 

' ..,.y 
J9 170 20!,6 !,2 angular !95 

2 6,0 6,I 

29 171 210 9 2!9 
0 '12 I2 

29 I71 !96 !96 
0 6 6 

I,5JI 16,16 IJ,8 29 I7I 205 205 
0 6 6 

J6 171 204 2,1 264 
J,4 6 6,4 

J6 I7J 205 1,1 205 1,542 16,J2 4,2 
J,4 6 6,I 

58 17J,5 19J,5 I9J,5 1,544 I5,4I I2 2 J,5 J,5 

)9 174 19J O,J . I9J, J 1,547 I5,J9 4,J I 6 6 

45 176 199,4 angular !97,7 1,557 15,74 J 2 4,9 7,J 

58 I77 !98 198 !,562 15,76 6· 
2 5 5. 

J6 18! 187 187 I,58J !4,89 J,I J,6 7 7 

29 182 166 8 174 0 
0 20 20 

58 18),5 192 
192 } 2 J,5 J,5 

~597 I5,J5 J.7 J8 184 !96 -0,28 19~,7 0,9 6 
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-----------------------------------------------~---------------------
1· 2 J 4 .5 6 7 t' ,) 9 . 10 

--------------------------------------------------------------·-~-----
29 !85 188 -I !87 I,60J I4,89 'l ') ,_' "-

0 8 3,5 

17 !88 I 59 angule.r 158 0 

I J4 
34 !89 !94,1 

0 . 5' 2 
J4 !89 I98,J angular 193,7 )1,623 I5,J8 II 

0 8,5 
36 189 . !82 

J,3 7 
38 !94 200 -0,86 196 I,648 15,85 4,2 

I 6 
,.. 
0 

58 195 I74 !74 1,653 13,35 IO 
... 2 4 4 

29 . I96 202 202 I,658 I6,I o,a 
14 I4 

45 200 177,9 2,5' a.ngular 183 !,678 !4,55 4-,J 

2 J,7 6 

58 205 178 2,8 !78 I, 70:~ 11~,17 6,6 

2 4 4.' 9 

)8 2o.9 !79 I,4 -1,64 177 ,_,t I,72? 14,12 4,2 

I 6 6,? 

)6 210 !48 9 !48 0 
. 6 20 (1;""' 22 " 

)6 214 I4I 6,J 141 I,746 II,?J 1,8 

4,3 7 9,4 

40 2!6,5 I5I 1 0 angular !65 I,758 lJ.l 0,4 

~ !8,2 19 
38 2!9 !56 I,6 -I,9 154,! 1,770 12,27 3,1 

I,I 7- 7,2 
-;· 

49 220 !40,9 J angular 140 
2 4,2 5,2 ~ 1,7'75 II,29 7,5 

.J6 222 148 6,7 148 

4,4 7 9,7 , 
1,798 IJ 225 I 50 angular I42 II,J 0,5 

.. 
'-. 

!8 IS 

~' 
""-., 

---~ 
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--~------·-·-----------...;..----------------------·------~--------------······-~ 
I J A ... ., 

I 
I) ... IO 

' ' --------------------------·----·---------------------------------

JB 

45 

45 

J6 

J6 

45 

45 

)6 

J6 

45 

45 

)6 

12 

73 

36 

47 

?29 

I 

240 

0,8 

?40. 

0,8 
262 

5,? 
26J 

5,J 
270 

0,9 
270 

0,9 

280 
9 

298 
6 

307 
1 

307 
1 

IJ~ I,7 
7 

r:~5,G I,J 

?,5 
I27,2 

J,6 
III 5,I 

7 
Io7 5,J 

7 
85' 2 o, 75 '' 
J,o 

8I, J o·;75 
J,I 

88 
11 

75 J,8 
5 

65,7 
2,2 

69 
2,6 

JJ5 53 J,l 
6, 7 5 

)40 
10 

376 
4 

450 
14 

450 
19 

48 
9 

40,78 
1, 62 

·27' 5 2 
6 

24,8 2,7 
2,4 

-P-

') ~ 

-· 't'.. 

anguln.r 

-1,9 

angular 

IJO I,8I7 
7,2 

Jf2.3 '4) 
2,~ I,8G8 

P5,4 _ 

J~8 

1TI I,968 
8,7 

ro7 r,97:' 
3,8 

u J,I . 2,00) ~J } 

79,5 
J,I 

88 
11 

2,047 

75 2,124 
6,2 

~, 2 2,162 
6J,8} 

67,7 
2,5 

5J 2,278 
5,9 

48 
9 

2,298 

40,78 2,440 
1,62 

27,5} 6,J 
' 2, 718 

24,8 
J,6 

9,89 JO 

8,84 ?,I 

s,n 2,0 

6,46 J2 

7,0 1,J 

5,97 4 

5,1 

4,6 

J,82 2 

J,245 60 

2,0J 16 



"-
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-----------------------------------------~---------------------------
1 ~ J 4 5 6 7 . 8 9 10 ---------------------------------------------------------------------

7J 469 2.3,67 2.3,67 2,786 1,884 1.35 
5 1,08 1,08 

64 . 500 17,0 17,0 2,894 1,J5 14 
5 J,4 J,4 

47 550 . 16,1 o., 6 16,1 2,064 1,28 24 
2.3 2,5 2,5 

7.3 567 17,.37 17,.37 .3,120 1,.382 2.35 
6 0,82 o,82 

·r 

" 7.3 626 15,16 15,16 J,-J09 1,206 JOO 
·6 0,72 0,72 

61 628 1.3,7 1.3,7 J,J26 1,09 100 
6 1,J 1,J 

7.3 664 14,77 14,77 . .3,426 1fl75 .350 
7 0,67 0,67 

47 670 14,5 14,5" .3,445 1,15 J9 
27 2,0 2,0 

61 685 14,4 . 14,4 .3,497 1,15 100 
7 1,J 1,J 

J6 700 17 17 J,5J6 1,.35 17 
21 J J 

61 7.34 17,1 17,1 J,64J 1,.36 100 
7 1,J 1,J 

7J 770 19,44 19,44 J,741 1,547 250 
8 o,8o o,8o 

. 
61 788 18,.3 .t.'." 18,.3 .3,791 1,46 100 

" 8 1,J . 1,J 

47 790 19,5 19,5 .3,798 1,55 . J9 
J2 2,0 2,0 

61 798 16,5 16,5· .3,822 1,.31 100 
8 1,.3 1,J. 

74 816 2J,J9 2J,J9 .3,871 1,861 '425 
8 o,61 0,61 

7.3 818 21,.36 21,.36 .3,876 1,700 240 
8 o,81 o,81 . 

7.3 8.38 22,42 22,42 J,9J2 1,784 2.30 
8 · o,8J o,8J 

7.3 86.3 21,85 21,85 4,000 1,7.39 210 
9 0,86 0,86 

74 866 2.3,.34 2.3,.34 4,008 1,857 .340 
9 o,68 0,68 
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-------------------------------------------------------- --
1 2 J 4 5 6 7 8 9 10 
-----------------------------------. -

74 915 2J,1J 2J,1J 4,140 1,841 290 
9 0,74 0,74 

61 947 21,J 21,J 4,219 1,70 100 
' 10 1,J 1,J 

74 965 2J,80 2J,80 4,270 1,894 260 
10 0,78 0,78 

47 1,00BeV2J,5 o,6 2J,5 - 4,J60 1,87 65 
·~ o,o2 1,4 1,55 .. 

74 1,014 25,80 
' 25,80 4,J95 2,o5J 225 

o,o1 0,84 .... v 0,84 > 

74 1,064 26,78 26,78 4,519 2,1J1 180 o,o11 .0,94 0,94 

47 1,07 27,J 0,6 27,J 4,5J4 2,17 11 0,021 J,7 J,7 
. 61 1,09J 27,4 27 ,4. 4,586 2,18 100 o,o2 1,J 1,J 

72 1,10 Jo,o Jo,o 4,608 2,J87 110 o,oJJ 1,2 1,2 

74 1,114 27,51 27,51 4,642 2,189 140 o,.o11 1,07 1,07 

72 1,14 J2,9 J2,9 4,704 2,618 110 o,oJ4 1,2 1,2 

47 1,15 J1,J 0,7 :n,J 4,72& 2,49 46 o,o2J 1,7 1,85 

74 1,164 J0,7J J0,7J 4,761 2,445 110 0,012 1,19 1,19 

72 1,19 J4,6 J4,6 4,82.2 2,75J 110 o,oJ6 1,2 1,2 

74 1,21J J5,J2 J5,J2 4,875 2,811 84 0,012 1,J7 1,J7 

72 1,2J J7,2 J7,2 4,915 2,960 110 o,oJ7 1,2 1,2 

47 1,25 J8,8 J8,8 4,961 J,09 25 0,025 2,5 2,5 

74 1,263 J6,51 J6,51 4,990 2,905 65 o,o1J 1,56 1,56 

/__...~ 

/ 





~ 
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' -------------------------------------------------------------· 
1 2 J 4 5 6 7 8 9 10 
---------------------------------------------------------------------· 
71 1,76 

o,o5J 

47 1, 77 
~ o,oJ5 

68 1,81 
0,04 

71 1,91 
o,o57 

68 1,96 
o,o4 

71 !!,JJ 
0,07 

68 2,46 
0,05 

69 2,76 
o,o6 

71 2,83 
0,085 

68 J,11 
0,06 

71 3,44 
0,10 

7l J,86 
0,12 

28,4 
0,6 

J1,7 
2,4 

29,4 
0,5 

27,8 
0,6 

28,3 
0,4 

29,0 
0,6 

28,2 
o,J5 

28 
4 

29,2 
o,5 

29,1 
0,48 

29,.2 
0,4 

29,J 
0,4 

r
061.el!.I!IICIIIIhlfi RHCTIITYT \ 

n.nepnux nccne)lonannll 
6M61tJ.10TEKA 

~ 

28,4 6,024. 2,260 440 
0,6 

:n, 7 6,04) 2,52 28 
2,4 

29,4 6,128 . 2,J4 6JO 
o,5 

27,8 6,307 2.212 440 
0,6 

28,J 6,404 2,25 990 
0,4 

.29,0 
0,6 

7,04) 2,J08 440 

28,2 
o,J5 

7,258 2' 24 7. 1290 

28 7,74 2,22 10 
4 

29,2 7,837 
0,5 

2,J24 6JO 

29,1 8,260 2,J16 690 
. 0,48 

29,2 8,706 2,J24 980 
0,4 

29,J 9,251 
0,4 

2,3J2 980 
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~ 

tJ: 
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= tJ: 
(J) 

""' 
u 
u .....: Ql 
c. 
tJ: 

1:JJ:>!, 
--~--,-. ~-= .. ~~-=-.-. -1------

~ 

:s: 
= (J) 
:J' 
(J) 
u 
(J) 

:a 
= ~ 
0 

t: . 
C\1 . 
u 
:s: 

a. 
; d 
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CcbiJIKa 

75 

!5 

60 

2 

20 

5 

5 

I 

J 

62 

5 

J 

9 

SKCnepHMeHTanbHhlX 

E G' 
t s. :tS

6 
aBTopcKoe 

MeV m6 

2 3 

0 5,62 
o,_64 

.37 !2,9 
I,7 

4!,5 7,8 
0,7 

58 17,6 
2,2 

65 - 15,.3 
I,6 

72 15 
8 

79 20 
8 

85 IJ,J 
I,I 

89 2! 
a-

98 2!,9 
0,7 

!09 JI 
9 

II2 JI 
9 

120 .3.3,4 
.3,2 

20 

Ta6nHya 2 

D8HHhlX no nOl!HhlM ceqeHHHM pacceHHHH g:- -Me30HOB 

npOTOHaMH 

.s'c 
KynoHoB- .Qp. b (_ Ao w 
cKaH no- nonp. ±~ - . -:t 

m& np!B/a ml m8 m~ (m%t~J s~er 

4 5 6 7 8 9 10 

5,62 0 0,448 
0,64 

!2, 0,655 I,OJ 0 
I,7 
7,8 o,6994 o,62I )20 
0,7 

'!7 ,6 0,8.3.37 I,40 0 
2,2 

I5,J 0 
I,6 

15 0,9.38.3 I,I9 0 

8 
20 - 0,9876 1,59 0 
8 

IJ,J I,o29 I,06 !24 
I,I 

2! 1,056 !,67 0 
~i:_;.-.. 

8 
2!,9 I,II4 1,744 .320 
0,7 

-0,8) JO - I,IBJ 2,40 2 
9 

-I JO 1,201 2,40 2 
9 

angular .3!,6 1,249 2,5! 15 
.3,2 
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------------------------------·----·----------------------------
I 2 J 4 5 6 7 8 9 IO 
-----------------------------------------------------------------------

5 I27 45 -0,7J 44 I,290 J,52 0 
10 10 

b5 1JO 42,6 42,6 
} . I,J07 .. 1,0 I,o J,40 2JO 

65 IJO 42,7 42,7 
1,5 I,5 

22 IJJ 46,9 -I,J 45,6 1,324 J.,6J 28 
2,4 2,4 

J !)5 52 -1 5I 1,.J.J6 4,05 4,4 
6 ~ 6 

6 1J5 56,8 56,8 1,.J.J6 4,~2. u 
J,2 ' J,2 

J5 140 44,.J -1,7 42,6 1,.J64 .J,.J9 22 
2,'7 2,7 

9 144 48,1 angular 46,4 1,J86 .J,69 8 
. 4' 5 4,5 

J9 150 5J,2 angular 54,2 1,419 4,J2 2J 
2,6 2,6 

29 152 60,7 -I,I 59,6 
J,O .J,o 

65 !52 60,0 6o,o I,4JO 4,755 110 
2,J 2,J 

b~ I!/2 59,6 59,b 
I,6 !,6 

22 .!57 62,9 -I 6!,9 !,457 4,92 27 
2,4 2,4 

66 De,2 ::>b,4 5b,4 I,46.J 4,488 40 
2,0 2,0 

JJ I65 69,8 angular 67,7) J,B J,B 1,499 '::>,J7 80 
:.u lb'j b'/', b'/' 5 

I,5 1,5 
10 169 6J angular 61 1,::>2i 4,85 10 

4 4 
J9 l'/0 b2,7 angular 62,4 I,52b 4,96 80 

1,4 1,4 
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---- ----------------------
I 2 J 4 5 6 7 8 9 IO ---- ---------------

66 I7I,7 67,2 67,2 I,5J5 5,J4!3 IJtt 
1~1 

. ' I, I 
J I76 66 -2 64 !,557 5,!0 4,4 

6 6 
66 I78,4 67,2 67,2 !,570 5,J48 IJO 

I,I I,I 
22 I79 65,9 -0,4J 65,5 I,57J 5,2! 25 

2,5_ 2,5 
J5 !84 65,7 -0,46 o,J6 65,6 !,598 5,22 27 

2,4 2,4 
66 !85,2 67,7 67,7 1,604 5,J87 !60 

I,o r,o 
27 I87 64,0 angular 64,o) 

!,0 2,0 
27 I87 6J,5 63 , 5 I,6IJ 5,07 !00 

!,6 I,6 
66 !89,9 67,8 67,8 !,628 5,J95 250 

0,8 0,8 
22 !94 64,6 -0,!5 64,45 I,648 5,IJ 25 

2,5 2,5 
IO !94 74 angular 72 !,648 5,72 6 

5 . 5 
22 !95 6J,I -I,J 6!,8 I,65J 4,92 25 

2,5 2,5 
66 !96,2 64,0 f" 64,0 1,659 5,09) iJ(j 

I,I 1,1 

J5 !97 7!,2 -O,IJ 0,4J 7!·,5 I,66J 5,69 0 

2,5 2,5 
66 20i,O 63,8 6J,8 I,68J 5,077 !60 

r,o r,o 
--66 205,8 59,J 59,J !,706 4,7!9 !60 

I,O r,o 
2J 209 57,2 . 57,2 !,722 4,55 !9 

2,9 2,9 

IO 2!0 64 angular 62 . !,727 4,9J 6 

5 5 

66 2!0,6 58,7 58,7 I,7JO 4,67! IJO 

I, I I, I 



2.1 

--------------------------:-------------------------.. ··--·---------------··-----·-·---
T ? J 4 5 

,. 
7 8 9 10 C' 

---------------·--------------------------------------------------------....... --
::2 2!5 55,5 o,I9 55,7 I,75I 4,4J5 JJ 

2,2 2 ? ,_ 
6() 2I5,4 55,6 55,6 I,75J 4,425 J()O 

I,O r,o 
1" . ./ 2!6 57,J o,2J o,J7 57,9 I,756 4,6I ~5, 

2,5 2,5 
J 2I7 60 -2 58 I,76J 4,6 4,4 

6 6 
2J 2!7 54,5 aneular 57,7 !,76! 4.,5J ~~,.4 

6 ..9 6 
2J 22o 52,! . ' 52, I 

2,J 2,J 
49 220 5J,7 ??,7 !,775 4,2~ I20 

I,5 I, 5 , 
L19 220 5J,4 5J,4 

2,8 2,8 
66 220,2 52,:! 52,2 I,776 4,!54 I60 

r,o I,O 
()(, 225,0 50,2 50,2 !,798 J,995 200 

0,9 0,9 

J~ 226 5J,J o,Ja o,J2 54 I,BOJ 4,JO J9 
2,0 2 

66 228,J 48,2 48,2 .I,BI4 J,8J6 !'co 

0,9 0,9 
G6 2JI,6 4_9,0 49,0 I,829 J,899 .?.00 

0,9 0,9 
66 2J4,9 44,5 44,9 I,845 J,541 \._200 . 

0,9 0,9 
rl') 
"-~ 2J6 46,I 0,4 46,5 !,850 J,70 27 

2,4 2,4 
66 2J8,2 44,9 44,9 !,860 J,573 200 

0,9 0,9 

59 240 48,J angular 48,5 !,868 J,86 !4 

J,J J_, J 
22 240 4J,5 0,4 4J,9 . !,868 J,495 JI 

2,J 2,J 
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--------------------------------------------
I 2 J 4 5 6 7 8 9 10 

------------- -------------
66 241,5 42,7 42,7 1,875 ·3,J98 200 

0,9 0,9 
66 244,8 4J,1 4J,1 1,890 J,430 200 

0,9 o,9 
66 248,1 41,0 41,0 1,905 J,26J 200 

0,9 0,9 
66 251,4 J9,J J'9,J I,920 J,127 200 

0,9 o,9 
66 254,7- J9,8 J9,8 1,935 3,167 25.0 

0,8 0,8 . 

J5 256 J7 ,5. 0,58 0,42 38,5 1,941 J,064 44 

1,9 1,9 
29 258 38,2 o,5 JB,7 } 

3,4 J,4 . 1,950 3,087 260 

66 258,0 J8,8 38,8 
0,8 0,8 

66 261,4 36,8 36,8 1,965 2,928 250 

0,8 0,8 

36 265 44 44 1,981 3,5 0 

6 6 

66 266,5 J5,6 J5;6 1,988 2,833 250 

0,8 0,8 

59 270 36,5 angular J6,I 2,oo 2,79 27 
,-2,4 '}'"' 2,4 

66 27I,6 33,4 JJ,4 2,0~0 2,658 250 
. 0,8 0,8 

66 276,7 JI,I J1,1 2,o32 2,475 250 

0,8 0,8 

66 281,8 J2,4 J2,4 2,055 2,578 250 
;-

,,0,8 0,8 

66 236,9 3I,6 J1,6 2,077 2,515 250 

0,8 0,8 

J~.i 290 33,9 0,68 0,22 J4,8 2,090 2,770 109 

I, I 0,6 1,2 

66 292,0 J0,5 J0,5 2,099 2,427 250 

0,8 0,8 

66 297,2 29,3 29,J 2,121 2,JJ2 250 
0,8 0,8 
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------------------------------------------------------------------------
I 2 3 4 5 6 7 8 9 !0 
------------------------------------------------------------------------
66 302,5 28,9 28,9 2,!44 2,300 !!50 

0,8 0,8 
66 307,7 28,! 28,! 2,!65 1!,236 250 

"• 0,8 0,8. 
66 3IJ,o 28,} 28,.7 2,!87 2,284 322 

0,7 o,7 
66 3!8,2 27,0 27,0 2,209 2,!49 440 

0,6 0,6 
66 323,5 26,2 ' 26,2 2,23! 2,085 440 

'-0 

o,6 . 0,6 

66 328,2 26,4 26,4 2,250 2,IOI 440 
0,6 0,6 

4I 330 24 angular 24 0 
5 5 

56 333 28,8 28,8 
I,8 I,8 0 

66 334,2 26 ,o 26,0 2,275 2 ,069" 440 
0,6 0,6 

35 335 25,7 0,67 0,23 26,6 2,278 2,II7 IIo 
r,o r,o 

36 340 23 23 0 

II II 
66 345,0 24-' 0 24,9 2,3I8 1,98 160 

I,o I,o 
66 - 36I,O 25,2 25,2 2,382 2,0I !60 

I,O I,O 
35 363 26,5 0,2 26,7 2,390 2,13 59 

1,6 I,6 

73 373 28,9 28,9 2,429 2,30 8I 
I,4 !,4 

"35 393 25,9 o,3 26,2 2,506 2,08 22• 

2,7 2,7 
73 426 29,5 29,5 2,630 2,35 8! 

!,4 I,4 
!2 450 25 25 2,718 1,99 18 

3 J 

47 450. 28,8 28,8 0 

2,7 2,7 
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------------------------------------------------------------------------· 
2 3 4 5 G ,7 8 9 IO I 

-----------------------------------------------~-------------------------· 
73 468 3o,o Jo,o 2,782 2,39 IIO 

5 1,2 1,2 

14 470 2'7 27 2,792 2,25 6 

5 5 

47 500 3I,3 31,3 2,894 2,49' 0 

4,8 4,8 

36 510 20 .. 20 0 

7 7 
73 5I8 34,9 34,9 2,956 2,78 9~ 

5 I,3 I,3 

47 550 37,4 37,4 3,064 2,98 0 

3,o J,o 

73 567 44,o 44,6 3,120 3,55 44 

6 1,9 1,9 

73 591 45,8 45,8 3,I98 3,64 55 

6 1,7 -I, 7 
J6 600 23 2J 0 

II II 

73 604 45,5 45,5 3, 2,0 3,62 1\9 

6 I,8 I,R 

47 61o · :31' 0 J7,0 J,259 2,94 0 

2,1 2,1 

7J 6!6 45,I 45,I 3,278 3,59 5~ 

6 I,7 I,7 

73 643 44,4 ~it .... 44,4 3,362 J,5J J) 

6 2,2 2,2 

73 665 39,2 39,2 J,4Jo J,I2 R1 

7 I,4 . I,4 

47 670 J9,5 J9,5 J,445 J, 14 0 

J,O J,O 
36 700 42 -42 

,. 
·0 

10 IO 

73 7I9 35,! 35,I 3 ,592 2,79 70 

7 1,5 1,5 

73 749 37,6 37,6 J,680 2,99 E ') )~ ,., 
7 I,6 I,6 

7J 769 37,4 J7 ,,t J,7J8 2,98 tl-0 

7 2,o 2,0 
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-------------------------------------------------------------------------· 
_!-----~-----~------~------2------~-------Z-------~-------~-------_!2 __ _ 
47 

74 

74 

73 

74 

73 

!4 

74 

47 

74 

73 

74 

73 

47 

74 

73 

73 

74 

48 

790 

797 
8 

,8!6 
.8 

8!9 
8 

836 
8 

840 
8 

840 

856 
9 

860 

866 
9 

868 
9 

886 
9 

890 
9 

900 

9!5 
9 

9!8 
9 

943 
9 

945 
9 

950 

50 

46,! 
3,4 

40,00 
!,22 

46,20. 
!,50 

47,9 
!,9 

48,00 
!,50 

54,6 
2,! 

47 
5 

53,22 
!,72 

47,7 
2,7 

54,0! 
!,84 

58,6 
2,4 

56,64 
!,84 

57,8 
. 2,2 
44,4. 
2,3 

55,07 
1,79 

54,5 
2,4 

50,4 
2,6 

48,7 
!,63 

38 
3 

46,! 
3,4 

48,00 3,8!8 J,IBJ 
1,22 

46,20 J,87I 3,67~ 

!,50 
47,9 3,879 J,81 
I,9 

48,00 3,9?.6 3,820 
1,50 

54,6 3,937 4,34 
2,1 

47 3,937 3,74 
5 

51,22 J,98I 4,235 
!,72 

47,7 . 3,992 2,80 
' 2' 7 
54,0I 4,008 4,298 
!,84 

58,6 4,0I4 4,66 
2,4 

56,64 4,062 4,507 
I,84 

57,8 4,073 4,60 
2,2 

44,4 4,IOO 
2,3 

55,o7 4,!40 4,382 
!,79 

54,5 4,148 4,J4 
2,4 

50,4 4,~I4 4,0I 
2,6 

48,7 4,2I9 3,875 
I,6J 

38 
) 

0 

I05 

70 

44 

7o 

36 

6 

53 

0 

49 

27 

46 

JJ 

0 

49 

27 

2) 

59 

0 
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. . 
-------------------------. ---------------------------------------------· 

I 2 3 4 5 6 7 8 9 ro ----------------------------------------------------------------------· 
74 965 45,58 45,58 4,270 3,627 60 

10 I,62 r,62 
47 970 45,I 45,! 4,283 :3,58 .0 

2,7 2,7 
73 972 44,7 44,7 4,288 3,56 33 

IO 2,2 2,2 
74 985 4!,37 4!,37 4,322 J,292 67 

10 1,53 r,5J 
2I r,oo 48 48 4,J60 J,82 0 

4 4 
47 r,oo 46,0 46,0 4,J60 J,66 0 

- J,O J,O 
7J I,OI4 39,6 39,6 4,J95 J,I5 40 

0,010 2, o· 2,0 
74 I,064 J6,62 J6,62 4,5!9 2,9I4 9J 

0,010 r,3o r,3o 
7J 1,076 35,9 35,9 4., 549 .2,86 40 

0,011 2,0 2,0 
47 r,o8 36,3 J6,3 4,559 2,89 0 

2,6 2,6 
6) !,08 47,2 47,2 J,76 0 

o,o3 3,! J,I 
73 r,r5o J5,5 J5,5 4,728 2,82 40 

0,012 2,0 ~It'" 2,0 
74 r,r64 34,27 31,27 4,76! 2,727 90 

0,012 I,J2 !,32 
47 !,25 29,2 29,2 4,9JI 2,)2 0 

3,7 J,~ 

74 I,26J J5,28 35,28 4,990 2, 807· 86 
o,o13 I,J5 I,35 

47 I,35 JO,I Jo,I 5,!84 2,)9 0 
2,8 2,8 

74 I,J63 )2,99 J2,99 5,2!2 2,625 79 
0,014 I,4I I,4I 

' 
j 
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------------------------------------------------------------------------
I 2 3 4 5 6 7 8 9 IO 

---· .. --------------------------------------------------------------------
32 1,37 34,6 34,6 5,228 2,75 23 

2,7 2,7 
47 1,38 Jo,8 30,8 5,249 2,45 0 

2,8 2,8 
74 1,462 31,40 3!,40 5,425 2,499 70 

0,015 1,50 1,50 
47 1,47 31,4 JI,4 5,442 2,50 0 

I,8 ..0 1,8 
19' 1,50 34 )4 5,505 2,71 18 

3 ) 

47 1,50 JO,O JO,O 0 
2,0 2,0 

47 1,67 31,4 31,4 5,849 2,50 0 
3,9 3,9 

41 1,90 31,J . 31, J 6,289 2,49 0 
1,6 !,6 

5I 4,16 28,7 2,87 9,65 2,28 23 
2,6 2,6 

44 4,5 2 0' lj. 20,4 0 
J,5 3,5 

55 
,, 

22,5 22,5 0 "' 
2,4 2,4 

70 6,66 JO JO 12,4 2,38 6,4 
5 5 
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§ 2. Bbi6op HHTepnonSIUHOHHOii c!JopMynbi 

Bhl60p onpeueneHHOit HHTepnonSIUHOHHOH ciJOpMynhl He SIBnSieTCSI BCITOMOraTen&

HOit unu qncTo c!JopMan&Hoii npoueuypofi. HHTepnonSIUHOHHaSI ~opMyna_ecT&.ciJH3Hqe-...... .,-----·" _______ .., ... - ·-- ~-.. -~--. . .. -- ---

CKaSI PHITOTeaa, BbiUBHraeMaSI B COrnaCHH C y)Ke H3BeCTHbiMH ciJaKTaMH- H npoBepSI· 
_____ 4 --·------····A- ·--•·••-• •·••-=""......,._,...-=-..,..._._...._ ___ .._. ~ --·-·~~-eo~·-~"· "~·-~-~,---~~~"'" -. . ..-.. ____ ., ... __.,...,-.""·~-··-··''"--~--,- ·--.-..- --· ·" _, 

eMaSI cpaBHeHHeM c 9KcneprrMea:Tan&HbiMH uaHHbiMH. B HarneM cnyqae Tpe6yeTcSI 
____ : ____________ - -·· ------ -·-···- ... ...... . ............ -·- -- --- -t -

ciJOpMyna-rHITOTeaa, OITHCbiBaiOmaSI XOU ceqeHHH pacceSIHHSI b H () B HHTepB(l-

ne c 8Heprnfi OT 0 uo Cl' • 3Til ciJOpMyna IT~ MHOPHM npnqHHaM KaK TeXHHqecKO· 

ro 1 TaK H npnHunnnanbHOro xapaKTepa 1 uon*Ha couep)KaTh HeMHoro 1caMoe 6onb

mee- 10-15 HeH3BeCTHbiX napaMeTpOB 1 BapbHpOBaHHeM KOTOpbiX cneuyeT U06HTbCSI 

cornaCHSI 6onee qeM C UBYMSI COTHSIMH 8KCneprrMeHTan&HbiX ToqeK. 

npe>I<ue Bcero Mbi cuenaeM o6biqHoe npeurrono£KeHHe o noaeueHHH ceqeHHfi 

O+H 6'- npn ManbiX aHeprHSIX I E..( 50 Maal 

G'(E):::: o(o)-+"'£~ 12.1 I 

- ~+ 
.Qanee , Mbi rrpeurronaraeM, · qTo o6a ceqeHHSI .., H 

f)- CTpeMSITCSI K 

OUHOfi H TOll )Ke ITOCTOSIHHOfi IIpH 6eCKOHeqHo 6onblllHX 8HeprHSIX 1 a HMeHHO, qTO 

6± ( £) ::= 6 ( 00 ) 12.21 

rrpn E > 3 Baa. 

K poMe Toro 1 Mbi rrpHHHMaeM rnnoTeay o ToM, qTo rronHoe. ceqeHHe 

·B3aHMO.ziefiCTBHSI MO)KeT 6biTb npeucTaBneHO B BHUe cyMMbi UBYX qneHoB: 

. - """' 6 = bJ;./'> + 6' . . J 12.31 

n epBoe cnaraeMoe 6';"'/3 o6nauaeT BCeMH CBOfiCTBaMH yrrpyroro pacceSIHHSI 

B OTCYTCTBHH Heynpyroro. BTopofi q~eH 6 pacTeT MOHOTOHHO C 8Heprneit BCIO-

- " 179 801 
UY 1 KpoMe, MO)KeT 6b!Tb 1 He6o_nbWHX OKpeCTHOCTeH UOpOPOB 1 

• 

npn 9HeprHSIX 1 MeH~lllHX ITOpOPOB pO)KUeHHSI OUHOPO UOITOnHHTen&HOPO %--Me-

aoHa 1 G =0 
n6o BKnroqaeT 

, 
, a npH 6on&rnrrx aHeprnstx aTo cnaraeMoe nrpaeT rnaBHyro pon& 1 

KaK C06CTBeHHO Heyrrpyroe pacceSIHHe, TaK H UHciJpaKUHOHHOe. 

.Qanee 1Mhl IIpHMeM PHITOTe3y 0 peaoHaHCHOM X~paKTepe yrrpyroro pacceSIHHSI. 

3To oaHaqaeT, qTo Ka£KUbifi qneH B paano*eHHH no rrapuHan&HbiM BonHaM 

J 
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co 

+ L (iJ" -+-1) se .. e I 

t .. , . 'J: -.:2: ' 12.41 

orpaHH~eH HepaBeHCTBOM 

S 
•. l 

0 ~ (£)~ 2 ~-x 12.5 I 

.~ 

H OIIHChiB-BeTCH pe30H8HCHOH cPOPMYJIOH BfEJ THIIa c:PopMyn Epeii:Ta-BHrHepa • 

YJcKniO~eHHe OhinO c.uenaHo .llJIH .S -pacceHHHH 1 KOTOpoe Tp8KTOB8JIOCb KaK He-

pe30H8HCHOe. 

CBO.llKY pe30H8HCHhiX cPOPMYJI 1 Bb!Be,lleHHhiX Ha OCHOBe HepenHTHBHCTCKHX 
~ . -

MO,lleJibHhiX rrpe,llCT8BJieHHllt H OOCY:>K.lleHHe .HX CTpyKTyphl MO:>KHO H8HTH B paoo-

181/ Te • Pe1lHTHBHCTCKHe pe30H8HCHbie cPOPMYJihl C O,llHHM H MHOPHMH ypoBHHMH 1 

IIOJiy~eHHbie H8 OCHOBe rrpe.ncT,BJieHHH 00 8H8JIHTH~eCKHX CBOHCTBaX s -MaTpHUhl, 

1821 . . 
rrpnse.neHhl B paooTe Xy H HHa • TaM :>Ke .neTaJibHO oocy:>K.naeTCH r.nrroTe3a v 
0 pe30H8HCHOM XapaKTepe pacceHHHH, K8K CJie,llCTBHH 8H8JIHTH~HOCTH H yHHT8pHOCTB 

$ -MaTpHUhi • 

.[lJIH MOMeHTOB 

1821 
cPOPMYJI paooThi 

Mhl OTK838JIHCb OT HCIIOJib30B8HHH pe30H8HCHhlX 

181 I 
H rrpe,lliiO~JIH cPOPMYJihl paoOThl 1 B KOTOphiX HMIIYJihC H 

aHeprHIO 3aMeHHJIH Ha peJIHTHBHCTCKHe, ITO CJie.llYIOillHM .llBYM COOOpa:>KeHHHM. 

1811 
Bo-nepBhiX, pe3oHaHCHhie c:PopMynhi pa6oThi HMeiOT rrpH MaJihiX aHeprHHX 

IIOBe.ll eH He 

rrpH 12.61 

KOTOpOe HBJIHeTCH HeH36e:>KHhiM pe3yJibT8TOM KOpOTKO,lleHCTByiOI!lei'O X~paKTepa 
1821 

H,llepHbiX CHJI. B TO :>Ke BpeMH rrpOCTeii:rnHe cPOPMYJihl CT8TbH . ,ll8IOT KOHe~-
. --------·, 

HOe rrpe.n 9JibHOe 3Ha~eHHe ce~eHHH II pH, £ ~ 0 ,llJIH t > 0 1 ~TO rrpOTHBOpe~HT , 

~OTpOIIHOCTH pacceHHHH rrpH M8JihlX aHeprHHX. 

1811 
Bo-sTophiX, B cf>opMynhi pa6oThi sxo.nHT rrapaMeTp, .uaiOwHii: acHMMeTpHIO 

pe30H8HCHhiX KpHBhiX, BBe.neHHe KOTOpOii: HeOOXO,llHMO ,llJIH .ll0CTH:>K9HHH COI'JI8CHH 

C SKCrrepHMeHTOM B o6naCTH 0 300 Mas. 

0KOH~aTeJibHO ce~eHHe 6biJIO 3 8IIHC8HO B BH,lle: 
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6 (E.) =- L ( £) _; [ B. e < £) + A ( £') 
J. e J, ' ' :::::::;::::::: 

12.7 I 

r.ue L (E) - y6biBaiOwast ci:>YHKUHH, onHChiBaiowast, B OCHOBHOM, S -paccest-

HHe; L B (E) _: cyMMa pe3oHaHCOB, "LIHCJIO KOTOpbiX B HHTepBane _ aHeprnti 

0 - 1,5 B9B, cooTBeTcTByiowne 3Ha"LieHHH t H j , WllpHHbl H pe30H8HCHbl9 

aHeprHH cne.uyeT onpe.uenHTb H3 SKcnepnMeHTaJibHhiX .uaHf!hiX. ¢yHKUHH A(£) 
annpOKCHMHpyeT C9"l!9HH9 6" 

EcTecTBeHHo, "LITO BHLl 12.7 I npnnHCbiBaeTcH ce"LieHHHM paccennnst B cocTo51-

HHHx c onpe.ueneHHhiM Ir30TonH"LiecKHM cnHHOM 6 ,/.t n 5 Yt , a 6 + n 6'-
Jf: 1/ 

CBH3biB8lOTCH C fJ t H fl i 06b!"l!Hb!M o6pa30M: 

6' + :: 0 3;:, ,.. - I C' 'A 0 1/ 
Q =-r 0 + ~ 0 .t 3 12.81 

8 Ll8JibH9llWilX ¢opMyJiaX Mhl 6y.ueM HCilOJib30B8Tb HaTypaJibHY!O CHCTeMy 

9LlHHHU, B KOTOpOA 

c = m • =-i 7i- • 12.91 

BMecTo £~at y.uo6Hee IrcnoJib30BaT-b HMnynbc B cncTeMe uenTpa Mace ~ 
KOTOpblll CBH38H C BXOLlHllleA B 8 KHH9TH"l!9CK0ll 9HeprHefi CHCT9Mbl 7£ p 
paBeHCTB0\1 

EK = /t+f· + vM"+i,_ - 1-M, 12.101 

r.ue M =6,719 - Macca 'npoToHa. BenH"LIHHa .21l A"" B MHJIJIH6apnax paBHa 

2rtAt. _ l2 s, $' 

21 

I!P' 

' 

mC 

BapbHpyeMbie napaMeTpbl Mbl 6y.ueM o603H8"l!8Tb "l!epe3 a 
"Liepe3 C 

12.11 I 

, He BapbHpyeMbie -

,. 
¢yHKUHH L , ponb KOTopoA cso.uHnacb K annpoKCHMBUHH ceqeHHA s6nH3H 

HY1IH, 6biJia Bbi6paHa B ¢opMe 

G"(o) 

L = t+ Jaltz.1 12.121 
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.[lnR 6{o) 1751 
HCTIOnbSOBanHCb 3HaqeHHSI 

3/i_ ( ' 
6 . o) = 2..76 :t o.s3 ... B 1 oS' ~1,o1 ... 8 . 12.131 

' 

PesoHaHCHbre cPYHKUHH lcoBnanaiOmHe c ToqHoCTbiO no o6osHaqeHHii: .c cPYHK-

1831 
UHefi:, HCTIOnbSOBaHHOH B pa6oTe I HMenH BHn 

12.141 

' 
rne 

12.151 

., 
K OHCTaHTa C BBonHTCSI B 12.15 I nnR Toro, qTo6br napaMeTp a

3 
, naiO-

IUIIii: aCHMMeTpiiiO, He BnHRH OnHOBpeMeHHO Ha irrHpiiHy pe30H8HCHOH ·Kp!'IBOH~ 

MOCTb r OT npH pa3HhlX 3HaqeHHSIX 

onHa H Ta )Ke c!JopMyna, ,COOTBeTCTBYIOIUBSI 

BKnan nanbHHX pesoHaHCOB 11300 MaB nnR 

t 
{ .. j , TBK KaK ,c OnHOH CTOpOHbi' 

6' )/o ""'
1/t. /~ H 900 MaB nnR u 

oqeHb Man npH ·ManhiX 9HeprHSIX 1 rne npOSIBn>IeTCSI pa3JJHqHe STHX cPOpMyn, a, C 

I 

npyrofi: CTOpOH hi, 3HaqeHHSI t nnR 9THX pesoHaHcOB eme He BnonHe onpeneneHhl. 

cPYHKUHH HMeiOTCSI rioBonbHO cKynHhle cBeneHHSI. Bhlno Hcnpo6oBaHo HecKonbKO 
·• .. .--.,. ·~ ·--- ---·~·----·~~ "-·----- 0 

BapHaHTOB 9TOH cPYHKUHH 1 npHqeM ~biSICHHnoc~, qTo rronyqaeMaSI KpHBaSl 6{£) H 

Ka~eCTBO annpOKCHMaUHH cna6o 38BHCSIT OT TOro, KaKOH HMeHHO BapHBHT HCTIOnb

syeTCSio OKoHqaTenbHO 6bma npHHSITa npocTeii:waSI c!JopMyna 

A={ 
6' (co)~OC!tci1 [[1-?~~)t/a/1 

0 
12.16 I 

• 
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,It 
B Ka"!ecTae .. 6 (oo) 61ft. (co) HCnOnhSOaanOCh SH8"!eHHe 

6'(oo)= 2.9,2- m8 /2.17/ 
) 

HafineHHOe nyTeM ycpenHeHHH nocnenHHX Tpex Toqex nnH 
+ 171 I o lpaooTa . I H 

- . /51/ 170/ 
navx To"'eK nnH 6 lpaooTbr • I. K 10% -HbrM l:!SMeHeHHHM €) {co) 

KpHaaH 6 (£). npH E < 3 Baa· oicasanach He"!yacTaHTenhHofi. Ebrna cnenaHa 

nOnbiTKa aKniO"'HTh 0 ( oo) a "!Hcno aaphHpyeMbiX napaMeTpoa, HO oxasanoch, 'ITO 

no cyruecTayroruHM naHHbiM t;(ooJ onpenenHeTCH HeycTOfi"!HaO, IYJMeeTCH TeH-

neHuHH K Heo~paHH"'eHHOMY aospacTaHHIO npenenbHO~o ce"!eHHHI. DnH ysTofi"'HBo~o 

onpeneneHHH 5(oo). HymHbi xopowHe. aKcnepHMeHTanhHbre naHHbre no KpafiHefi 

Mepe no aHep~Hfi 10-12 Baa, ~ne "!Hcno ~eynpy~Hx KaHanoa peaKUH_H cTaHOBHTCH 

oonhWl:!Mo 

§ 3. 0TomnecTaneHHe peSOH8HCHbiX COCTOHHHfi 

PaooTa no annpoKCHMauHH ce"!eHHfi ~opMynofi 12.11 obrna Ha"'aTa a KoHue 1958 ~.~ 

KO~na BTOpofi MaK.Cl:!MyM B Ce"!eHHH 0 + 6brn enaa Haruyna·H aKcnepl:!MeHTanB"" 

Ho, a ce<i:eHHe :·'6- a o6nacTH 0,5 - 2· Baa obrno npencTaaneHo, B ocHOBHOM, 

. /47/ 
l:!SMepeHHHMl:! Kyna, nl:!"'"'OHH l:! KnapKa ' OKasaawl:!Ml:!CH HeBepHbiMl:! l:! nonHOCThEO 

CM8Sbiaa'BWl:!Ml:! l:!CTHHHYIO KapTHHy ~ aTOll oonaCTH. 

Ewno Hcnpo~oBaHo MHo~o aapHaHTOB KpHawx c paSHhlMH "!HcnoM pesoHaHcoa 

H C pasnH"'HbiMl:! t H j • Kamnbrfi pas npoaonHncH nonHhrfi cTaTHCTH"!eCKHfi 

aHanHs, onHcaHHhlfi B § 4. B qacTHocTH, ace pesoHaHchl npoaepHnHch Ha acHMMe~-. 

Pl:!"'HOCTh, KOTopag oxasanacb saMeTHOfi TOnb~O y ~naBHO~O pesoHaHca ?, . • T=%. 
. ~~ 

l:! paBHOfi Hynro - y BCeX OCT8nbHbiXo 

+ . 
CHa"'ana HymHo Obi.!10 nony"'HTh KpHByro 6 (£) . VIs nepBbiX aapHaHTOB 

+· 
pacqeTa ·abiHCHHnoch, 'ITO nnH BTOpo~o pesoHaHca B ceqeHHH · fi , pacnonomeH-

HO~O B oonaCTl:! }300 M aB, aKcnepHM9HT He npOTl:!BOpe"'HT HH MOMeHTy j :5/2, 
' 

HI:! MOMeHTY j: 3/f.- , TaK KaK Kpl:!Bbie 6'+ (£) , annpOKCl:!MHpyroruHe Ce"!eHHe, 

B STHX nayx cnyqagx paSnH"!8IOTCH He Cl:!nhHO, 

3aMeTHM , 'ITO ecnl:! BepeH Bap~aHT j = ~/9.. , BTOpO~ peSOH8HC MO)KeT 

npHHannemaTh TOnbKO :D -aonHe, l. = 2 , TaK KaK B npoTHBHOM cnyqae, npH 

0 

.....1 
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e = 1 ; B CRJIY orpaHH'I8HRSI /2.5/ 1 BTOpOH R TpeTHH pe30HaHC CTaJIII 6bi RHTepcpe

pRpOBaTh1 R C8'I8HRe noJiy'IRJIOCh 6~1 ropa3.ll0 M8Hhlll8 9KCnepiiM8HTaJihHOro. 

• S"/ 
0T6pOCRTh BapRaHT j = f !l, OKa3aJ1()Ch B03MO:>KHbiM TOJlhKO nocne ony6JIHKO-

. 173 74/ . 171 I 
BaHRH pe3yJihTaToB R3MepeHIIH 1 npoaenE!HHbiX B CaKne ' u B BepKnR , Ko-

Top&Ie :>KecTKo onpenenunu wupuHy aroporo pe3oHaHca. Ecnii 3Ty wupiiHY npiinii

caTh' KpiiBOH BpeiiTa c j = o/.t. , To M hi nony'IRJIII 3Ha'IIITeJibHO 6onee ocTpbiH II B&I

COKO paCITOJIO:>KeHHblll MaKCIIMYM 1 'I8M 9TO COBM8CTHO C 9KCnepRMeHTaJihHblMII naHHbi

MH0 B To :>Ke BpeMH pe3oHaHc :D Jf'L xopowo cor_nacyeTcH c 9KcnepHMeHTOM. 

nocne ri:epBOH :>Ke ycnelllHOH annpOKCHMaUHH ce'IeHIIH 

Hhl 
0

9KcnepuMeHTaJihHhle" TO'IKR .llJIH 

/3.1 I 
~ 

5 'It ::. .1. 6'- . - i. o + 
.. tiC ell" ~ "'"en ~ lllltt I" 

/47'/ 
4epe3 9TH TO'IKH 1 Cp8.llH KOTOpb!X Ba:>KHyJO pOJih HrpaJIII TO'IKII 1!3 pa60Tbl · 1 OKa-

3/.lJIOCh H8B03MO:lKHbiM npOB8CTH HR KpHBYIO TIIna /2,7/ C O.llHIIM p_e30HaHCOM 1 HH, 

TeM 6onee, COBC8M 6e3 pe30HaHCOBo 

B COTHH pa3 6onee B8p0HTHOH 1 XOTH R Ka'IeCTBeHHO npOTIIBOpe'Iameii 9KCne

pHM8HTaJihHblM .llaHHblM 1 OKa3aJiaCh KpRBaSI c' .llBYMH pe30HaHCaMR C MOM8HTaMII 

J•- l. II J• : £ COOTB8TCTB8HH0 0 nJ060nhiTH0 1 'ITO 1!3 HeBepHblX .U8HHbiX 
- t. !L /47 I 

Kyna, nH'I'IOHH II KnapKa KaK pe30HaHCHbie 9Hepriiii, TaK II lllHpiiHbl 9THX pe3o-

HaHCOB onpe.lleJIHJlRCh .llOBOJlhHO 'I8TKO II B COrJiaCIIH C COBpeM8HHhlMH 3Ha'I~HIISIMII 0 

8TO rOBOpRT 3a T0 0 'ITO C8'I8HIIH 1 HaH.ll8HHbie 9TIIMH aBTOpaMH 0 SIBJISIIOTCH Ha CaMOM 

.ll8Jl8 C8'I8HRH_MR 1 ycpe.llH8HHhlMH no O'I8Hh 6o.riblllHM HHTepBaJiaM 3HeprHII, 

ByKBaJihHO qepe3 H8.ll8Jll0 B 06be.llRH8HHhlll IIHCTIITyT Sl.ll8pHhlX IICCJI8.llOBaHHH 

npuwen Php. Re". Letters 2. , N~ 3,. a KoTopoM 6hmii ony6naKoBaHhi R3Mepe-

/61 I 
HHH • To'IKR H3 9Toii pa6oTbi ne:>KanH Ha nayrop6oii KpHBofi, O'IeHh noxo:>Kefi Ha 

TOJibKO 'ITO nony'IeHHyJO HaMR, TeM 5o nee HeoX<H.llaHHbiM oKa3ancH pe3yJibTaT, 'ITO 9TH 

TO'IKII HaXO.llHTCH .B rpy60M npOTIIBOpe'IHII C cpOpMy.TIOfi /2,7 /, npH'I8M npOTHBOpeque He 

MO)KeT 6b!Tb CHHTO, .ll8X<e eCJIIl npennOJIO:>KHTh CHJibHYIO HHTepcpepeH~HIO b~11f3C ~.t~hf• B 

9ToM nerKo y6enHTbCH, ecnu nocMoTpeTb Ha pucyHOK, npencTaB.TieHHbiH Ha KueB-

~ /84/ 
CKOII KoH¢epeHuHH /eM. I. Ha 9Tux pucyHKax nyHKTRpHaH KpHBaH nony'IeHa 

/61 I . 3 . S' 
annpOKCRMauuett .ll8HHbiX pe30_H8HCHhiM II cpOpMyJiaMH C J: "j; H j :: "i; 

H a K HeBCKOfi KOHcpepeHUHH 1959 rona 6b!JlH npencTaBJI8Hbl npeue3ROHHhie naH-

/66/ . 
Hble J;loHT8KOpBO , a TaK:>Ke npenBapUT8JlbHbie pe3yJibTaThl rpynn, pa6oTa!OIUHX 



38 

B CaKne II B EepKllii, K poMe Toro 1 BbiHCHIIllOCb 1 'ITO B '!aeTH eTapbiX aKerrepnMeH-. 

TOB 110 II3MepeHIIIO ee'IeHHH 6- B o6naeTn o.- S'o M ~a IIeiiOllb30BallOeb He-

BepHOe 3HB'IeHHe OTHOWeHIIH naHOcpeKOf'0 1 II enenyeT Y'IHTb!BBTb TOllbKO HOBeiiwiie 

H3MepeHIIH, Bo3poewaH TO'IHOeTb 3HBHIIH ee'IeHIIH 6- en en ana HeB~;>rronHoii 

OTnellbHYIO arrrrpoKeHM8UIIIO ee'IeHIIH 
6"+ H 6- , TaK KaK rrpouenypa /3~1 I 

eTalla IIpOBOniiTb K 3aMeTHOH IIOTepe IIHcpOpMBUHH, noaTOMy nllH 9lleKTpOHHOH e'IeT

HOH M8WIIHbl 6b!ll8 eoeTBBlleHa rrporpaMMB OnHOBpeMeHHOJ:'O HaXO)KoneHHH BeeX napa-

MeTpOB KpHBb!X 
6"~ 

H 6'" 1 KOTOpble B nBllhHeiiweM IIeKalliieb TOllbKO eOBMeeTHO, 

npensapHTellbHb!e naHHbre rpyiiiibi, pa6oTaiOweii B CaKne, rrepenaHHb!e HaM 

rrpocpeeeopoM A.EepTeno, rro3BOnimii B3HTbeH 3a yTo'IHeHIIe o6naeTII 0,5- 1,5 EaB 

scepbe3, Hawy pa5oTy 3Ha'IIITellbHO o6ner'IIIllO II yeKopuno To, 'ITO rrpocpeecop 

n. ¢loll,bK-BepaH nBa:>Knbi lli06e3HO Ilpiieb!llall HaM yTO'IHeHHbie II norronHeHHb!e naH

Hb!e no IIX orry6lliiKOB8HI1H 1 38 'ITO Mbl eMy lli1'IHO II BeeM 9KerrepHMeHTaTopaM 9TOH 

rpyrrrrhl rny6oKo 6naronapHhl. 

¢paHUy3eKHe naHHhle Cp83Y IIOllHOCTbiO rronTBepniillii enenaHHYIO paHee I'IIIIO-

Te3y 0 TOM 1 'ITO pe30HaHe B ee'IeHIIII 6'''- B paiiOHe 900 ~9B eOOTBeTeTByeT 

MoMeHTy' j = ~ , CoBMeeTHO e aMepiiKaHeKHMII H3MepeHHHMI1 o-~" rrprr 6onee 
1711 173 74/ 

BhlCOKHX 9Hepr'IIHX 1 cpp8HUY3eKHe naHHhle 
1 

Il03BOlllillH OKOH'IBTellbHO 

yeTaHOBHTb KapTHHY ee'IeHHH 
0-t- B o6nacTH 0,7 - 4 Bas. 

3H8'IHTellbHO 6onee Cll0/KHOH 1 'IeM 9TO. rrpeniiOll8J:'8llOeb paHee HB OCHOB8HHH 

6onee rpy6biX H3MepeHHll 1 OK838ll8eb o6naeTb 500 - 800 ~9B1 B KOTOpoii HH eeqe-

~· ~v,_ . HHe. 10 1 HH eeqeHHe U He y nanoeb IIOKa XOpOWO 8IIIIpOKeHMHpOBaTb, 

~~ 

B aToii o6naeTH B ee'IeHHH 6'+ Ha6niOnaeTeH I'lly60KHH MHHHMyM, IIpH'IeM 

9KerrepHMeHTallbHb!e TOiJKH He lle:>Ka'l Ha I'llBnKoii KpliBOH 1 a n·aiOT OT'IeTllliBb!ll H3-

. x/ 
llOM

1 
B03MO:>KH0 1 OWH60'IHBIH 1 a, B03MO:>KHO, H IIOpOI'OBOJ:'O IlpOHeXo:>KneHHH /eM, 

Ha eTp,5 3 p He,9 I. B rroenenHeM eny'Iae cpopMyny /2.7 I en en yeT 1 B npHHuHnel yeno:>KHIITb1 

no6aBHB noporoBhle 'IneHhl 

:.-' 

x/ •A " 
;vl bl HMeeM B BHny IIOpOI'II peaKUHH 

r.+ p -+ K + 1: + 1T-p ~ Ao Ko .,.- p --? ~o Ko cr~.-p ~2-K+ 
' 

ne:>Kawrre nprr, aHeprHHX 891,2; 767 ~5; 899 1 } II 903,6 ~ 9B eOOTBeTCTBeHHO, 

j 
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' 
/3,2/ 

r~e UOpOrOSb!e ~o6aSKH nl OTJlH'IHbl OT HyJlH TOJlbKO S He6ol!bil1HX OKpeCTHO

CTHX noporoshlx 9HepruA -Et ·• K C'IaCTb~, sapbuposaTb o~HospeMeHHO see napa

MeTpbi cpopMynbi /3.2/ He o6HaaTeJibHo, TaK KaK, s cuny. MecTHoro xapaKTepa. 

UOpOrO~b!X ~o6aSOK 1 HX napaMeTpbl He ~OJl)KHbl 6biTb CSH38Hbl C napaMeTpaMU 

cpyHKUU.A L . B . A /eM, TaK)Ke § 4/. noaToMy cpyHKUH~ s (£) MO)KHO HCKaTI:: 

s ~sa aTana: cHa'Iana HaATu B , A 1 UOJlO)KHS 38TeM H8HTH 

L B 
L, 

,A · cfJHKCHpOS8HHb!MH cfJYHKUIIHMH 1 'ITO 8STOpb! Ha~eH~-------·---·-''""-'"'"""' 
CH C~enaTb S U8JlbHefiU1eM. 

B aToA )Ke o6nacTH aHepruA ne)KUT '~ nepsbiA MaKCHMyM s ce'!eHHH o'/1. 

3TOT M8KCHMYM MO)KeT 6b!Tb 06H38H CSOUM· npOHCXO)K~eHHeM TOllbi';O pe30H8HCy S 

COCTOHHHH ~/g_ 1 ~aK KaK MOMeHTbl j = '3/~ H Sb!llle rpy6o npo"TUSOpe'IaT 9Kcne

pHMeHTy, O~HaKo, npu aTOM KpusaH, annpoKCIIMHPY~lllaH 5 , H~eT s paAoHe 

600 Mas Ha 4-5 m£ HU)Ke 9KcnepuMeHTaJibHbiX TO'IeK, TaK KaK npupo~a aToro 

paCXO)K~eHHH UOKa OCTaeTCH HeHCHOH 0 TO ~JlH nony'IeHUH Kp!ISOH 1 cornacy~meficH C 

9KCUepiiMeHTOM H rO~HOH ~JlH ITO~C'IeTa ~ucnepciiOHHb!X HHT~rpanos, CIICTeMaTH

'IeCKOe paCXO)i{~eHHe S 9TOH o6naCTH 6b!Jl0 JlHKSII~HpOS8HO HCKyCCTSeHHO cpOpM8Jlb·-

HOM 3aMeHOH MHO)KHTeJISI 2.j +1 =2 Ha MHO.fl<UTeJlb 2,8, 

npH OTO)K~eCTSJleHIIH pe30H8HC.Hb!X COCTOSIHIIH IICUOJlb30S8l!OCb TOJlbKO 3H8HUe 

UOJlHb!X Ce'!eHIIH H He np!ISJleKaJiaCb HHK8K8SI ~OUOJ1HHTeJl!=>H8Sl IIHcfJOpMaUUSl 1 HanpiiMep, 

co~ep)KaiUaSICSI s yrnoSbiX pacnpe~eneHuSix u s ~aHHbiX no cpoTopo*~eHU~ 

30HOS. DononHHTenbHaSI HHcpopMaUHH MO)KeT noMo'Ib CHSITh ~syaHa'IHOCTb s onpe-

S TeX CJly'IaSIX, KOr~a TaKaS! ~SY3Ha'IHOCTb · UMeeTCSI. 

HecMoTpH Ha To, 'ITO xopolllee cornacue HHTepnonupy~meA KpnsoA u aKcnepu

MeaTa.r:bHbiX ~aHHb!X ~OCTHrHyTO eme Re sea~e, Ha~O OTMeTHTb UOJ!Hb!M ycnex 

rrpoue~ypb! Sbi~eneHHH peaoHaHCHOH 'IaCTH S ceqeHHSIX 6+(E) H - 6'-(£) II uene-

coo6pa3HOCTb ~anbHeiilllefi pa6oTbi s aToM HanoasneHuu, B 'IaCTHOCTU, MO)KHO 

aa~eHTbCH nony'IHTb cse~eHHH o HeynpyrHx npoueccax s ~-p pacceHHHH, ~cnu 

~eTanuauposaTb su~ cpyHKUIIH A ( E") 1 npHMeHHS COOTSeTC_TSY~lllUe _pe30HaHCHbie 

cfJopMyJlbl ~JlH OUHC8HIISI npoueccos pO)K~eHIISI. Cfi. -MeSOHOS H ~pyriiX 'IaCTHU, 
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Oeo6eHHO HHTepeeHhiX pe3yJJbTaToB enenyeT 0)1<HnaTb B Tex o6naeTs:rx, rne rronHo-

..- -
l!eHHOe OnHeaHHe 3aBHeHMOeTH eeqeHHif 6 H 6 OT SHeprHll ewe He Hail.creHO, 

§ 4. MeTOil o6pa6oTKH 

Hannyqwae 3Ha'!eHHSI rrapaMeTpoB a. H !IX OWH6KH HaXOI:IH.'II!eb MeTOJ:I0:\1 

Hal!l\18Hb.'UHX KBanpaTOB, npHenoeo6JJeHHh!M DJ1Sl peweHHSI 3anaq e MHOrii:\IH EC.n:r

H8HHh!MH napaMeTpaMH. 

M HHHMH3!1pyeMas:r KBanpaTH'!Has:r ¢opMa nMena BIEl 

M= 
n+ . 

2: [ b; 
{-:- .. 

+ .l1 
. ~ (?• ,a~ wi + 

n++ n- . 

+ ~ [6.:- - f C7~ ,a)· NJ2.w,· +. ( ;\(,- N)\.~tv. 
,., n +1 . 

+ -
rne 6. , ·b. 

' ' 
- 9Kenep!1MeHT8.TlbHhl8 3Ha'!eHHSI ee'!eHHfi /eM, 

=~'ft ' ~( = t ~l/2. + ~ J 1/~ - annpoKeHMHpy!OWife KpHBbie, 

o6paTHhiM nHenepeHHM H3MepeHHif /eM. Ta6n, 1, 2 I. Hop:-.tbi 

' 
TaGn, 1, 2 I, 

\V· 
' N. 

( 

- B~Ca, 

N 
/66/ 

BBO::tHTeH B ¢opMyny 14.1 I .'lJJH yqeTa ;roro cpaKTa, 'ITO aaHHbte pa6oTbi 

/4,1/ 

}~= 

paBHbte 

No 
139 TO -

qeK I eonep)i<aT o6w11ii HopMHpOBO'!Hbiii MHO?h:nTenb /cncTe:ovtaTI!'!ecKyiO omn6Ky I 

N
0 

= 1:!:_0,016, KOTopyiO cnenyeT yqecTb oTaent.HO oT OTHOCHTe.'lbHO Ma.rtbiX H03aBn-

CHMb!X OlllH60K STIIX TO'!eK. nosTOMY B /4,1 I N N /66/ 
i: Jl.Tlll TO'!eK pa60Tbl 1 

tv.= 1 LlJ1SI BCeX OCTaJ1bHhlX TO'!eK, 
. 1 

VI =-1. 
N0 (o,o16) 

- Rec H3MepeHnH N.: 
B npyrHX OllhiTaX cepHH H3MepeHHii He TaK B8.TIHKH, OTHOCIIT8.'IbHaH TO'!HOCTb :\IPHhUJe, 

H llOSTOMY HOpMHpOBKa HX He BBO.c:("HJ1aCb. 

""' ~ . 

n pH· pacqeTe nocne ClHero BapnaHTa 6b!J10 HCIIOJ1b30B8HO fl~ + n- = 13 8 + 126 =264 

SKcnepHMeHTa.TibHhiX 3Ha'!eHHif n.onHbiX ceqeHHii, Bhtpa}KeHHH nnn 'j '/1.. 11 J 111.. 

HMeJJH BHD 

'J + T B+ A+ 4'~1..::::: L (cc.) -r8 (a
1 

a.
1 

tt
3

) +. 
3

, (a .. ,a 1 ) + (a), 
J . j =-%. ' ' J" I~ 

14.2 I 
L· 

L/
11 

=- [(a)+~~~ (a,, af.) + f?~s-1 (Cl 1 , a.~J +A- (a) . 
d J-1'). J-/'J.. 

(4,3/ 

_...J 
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TaKHM o6pa3oM, BMecTe c HOpMoi\ /V B cpopMyny M BXOLlHT ffl 14 OLlHOBpe-

MeHHO BapbHpyeMb!X rrapaMeTpOB, 

Pac'ieTbl Be.TJUCb Ha 8JieKTpOHHOi1: C'ieTHOH MaWHHe, ilnH MHHHMH3aUUli cpopMhl 

M . 185 I 
ITp!IMeHHJICH MeTOLl JIHHeapH38UHI1 , lfLleH KOTOporo COCTOHT B cnepy!OWeM, 

To'iHbie ypaBHeHuH MlfHHMyMa cpopMbi 
xl 

0 14.41 

38MeHH!OTCH JIUHeAHOH CliCTeMOH ypaBHeHHH 

+ 
/4.5/ 

peweHHeM KOT':>pb!X H8XOLlHTCH War il Q( 

B ypaBHeH lin I 4.5 I 'incno >. HB.TIHeTCH HOpMHpOBKOH wara • 0HJ Bbi6n-
z·~ 

panOCb 8JieKTpOHHOH C'ieTHOH MaWHHOH TaK, 'iT06bi war HI1 B OLlHOM · 113 HanpaBJie-

HHH He npeBbiWa.TI 3aLlaHHbiX Be.TII1'i11H, npu Ll~CTaTO'iHO M8JlbiX 

( .. -+, ) , .. ) 
paUHA C<l<. = Ct + [l QK Bcerna CXOLlHTCH K MHHUMy'My 

"' _, 

A 
M 

ppouecc 

1851 . 
UTe-

npu peweHHI1 ypaBHeHUH 14.5/' HaXOLli1TCI1 MaTpnua 

Z,.e , J:JaBuoo 

z ,.{I o6paTHafl K MaT-

puue 

Z =L w. ~ d~,· 
J<t . ' 0 Q ...... r. , ~ u ~e 

-1 . 
iV\ a-fprrua z HBJIHeTCH OUeHKOH M8Tp11Ubl OWH60K napaMeTpOB 

~ 

S'"() =f t ro~(iJ'd~{~) z-' 
~ ~ "", t=' o a" o ae td 

B ITOLlC'ieTe OUeHOK KOpliLlOp'oB OWH60K KpHBbiX 

rr oueHKH Koprrnopa owa6oK nrrcrrepcHOHHbiX HHTerpanoB Y 

14.61 

a 11 y'iaCTByeT 

14.7/ 

14,8 I 

X I . u 

· Cy\1MHpoBaurre rro 1. B na.TibHeHweM BKJIIo'iaeT Bet~ 'iJieHbi n Di>Ipa!KeHnn 

/4.1 I, B TOM 'iliCJie l1 ITOCTieLlHHA (N0 -/II )2.WN. 
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-1 
W3 HearraroHaJibHhlX 'IJieHoB MaTpHUhl owu6oK Z o6hl'IHhlM o6pa30M Ha-

XOa£tTC£t OUeHKH K09cfJcfJHUHeHTOB KOppe!I£tUHHH z .. f IIapaMeTpOB a. 

"ll<t = 
-1 

21f.t 

j z:: z~'l ' 
/4,9/ 

OTpaMaiOWHe rrorrapHyJO CB£!3b 9THX rrapaMeTpOB, 'KpoMe TOrO ,rroaC'IIlTbiBaJIHCb cpaKTO-

. R 1s51 . 
pbl KOppen£tUHH I( 1 OTpaMaJOruHe CB£!3b aaHHOro rrapaMeTpa a ... CO BCeMH 

OCTaJibHb!Mll BMeCTe. ct>aKTOp KOppe!l£tUHH R" , rro orrpeaeneHHIO , paseH oTHowe-

HHIO ancrrepcurr :lJ;, rrapaMeTpa a,. K ero ancrrepcuu · :lJ" B cnyqae, ecnu 

6hl BCe OCTaJibHhle napaMeTphl 6hlJIH 6hl cpHKCHpOBaHhl /H3BeCTHhl TO'IHO/ 

QqesuaHO, 

R.K = 
.D .. 

:v .. 

/{1< ~ 1 . 

_, 
= lKa:.Z .. ,, 

KpoMe Toro, rrprr 6onbwrrx Koppen£tUH£1X "ll(t HMeeM 

/( ~00 
I< 

npn I ~~ct I~ :t 
a~ 

/4,10/ 

/4.111 

/4.121 

EOJibWHe KOppe!l£1Ullll rrapaMeTpOB MOryi B03HHKHYTb TO!lbKO B TOM cnyqae, 

eCJIH o6naCTH, B KOTOpbiX IIpOH3BOaHb!e arrrrpOKCHMHpyiOrueil. cfJYHKUHH DO 9THM 

rrapaMeTpaM OTJIH'IHbi oT Hyng, nepeKpbrBaJOTC£1 CliJibHO, Hao6opoT, ecnn an£t HeKo

Topoil. naphl rrapaMeTpos rrepece'I~Hrre TaKnx o6nacTeil. Mano rro cpaBHeHHJO c Han-

6onbrueil. H3 HHX, aTrr rrapaMeTpbr 6yayT CB£t3aHbi Mano. noaToMy rrapaMeTpbr rroporo

BbiX ao6aBOK nK B CHJIY HX MeCTHOrO XapaKTepa aoJIMHbl 6b!Tb HaCTO!lbKO cna6o; 

CBH38Hb! C OCTB!lbHb!MH IIapaMeTpaMH, 'ITO 9TOH CB£13bl0 MOMHO rrpeHe6pO'Ib, H HCKaTb 

HX OT aenbHO. 

EonbwHe Koppen£tuHn rrapaMeTpos co scex To'leK 3peHHH Kpail.He HeMenaTe.TTbHbi, 

8 HeKOTOpb!X CJiy'laHX HX yaaeTC£1 yMeHbWHTb HCKyCCTBeHHO, He MeHH£1 HHTepiiOJIH

UHOHHOH cpOpMyJibl 1 a H3MeHHB TOJibKO CIIOC06 BBeaeHH£1 rrapaMeTpOB, TaK 1 HaiipHMep, 

.........111 
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B cpopMyJie anH(~)'J.... 12.151 6hiJI8 BBeaeH8.KOHCT8HT8 C 1 KOTOpaH 6biJI8 Bhi6paHa 

T8K 1 'iTOOhi napaMeTp a
3 

He BJIHHJI 3aMeTHO Ha ~IRpRHy pe30HaHCHOH KpHBOH. 8 Ta 

npoueaypa B COTHII pa3 YM9Hblli RJia COOTB9TCTBYIOllllf9 cpaKTOphi KOppe.TI.HURR 

RD. 
. l 

K,_aqecTBo annpoKCHMaUI-IR KOHTponRpoBa.nocb KaK aenocpeacTBeHHhiM cpaBHeHReM 

Kp!iBhiX ~ (?) 
B9JIR'iRHbi 

C 9KCnep!IM9HTaJibHbiMH 3Ha'i9HRHMH 

/1 mitt 

h- m 

M '",.,'. = 

0.· 
' 

1 TaK If noac'ieTOM. 

14.131 

· . ,. · ,.,, 
6 

166 I I , 
HOpMRpOBO'iHbllll OD.biT pa OTbi 1 KOTOpaSI aOJI:>KHa uhiTb 

6JIR3Ka K 1 1 9CJIH pa3opOC TO'i9K OTHOCHT9JlbHO KpHBOH HM99T Ty :>Ke np11poay 1 'ITO 

If OWIIOKH CaMHX TO'ieK. 

§ 5. P e a y n b T a T hi 

H a pHcyaxax 5 - 8 Hao6pa:>KeHbi ce'leHHSI 6'+ ( E") 

o6paaoM cornacyiOLURecst c axcnepHMeHTOM~ Cnnoumast KpHBaSI OTHOCHTCSI 

K nocneaHeMy BapHaHTy 1 npH'19M ee TOJilUHHa COOTBeTCTByeT KOpHaopy OWHOOK 

5(E). KopHaop owHoOK RMeeT TOT :>Ke CMbrcn, 'iTO R oobi'iHO Hao6pa:>KaeMhre cTaa

aapTHbie OUIROKH H3MepeHHH! npR Ka:>Kaofi tPHKCHpOBaHHOH aHeprHII E HCTHHHOe caqe

HHe c BepoSITHOCTbiO 68% JI9:>KHT BHyTpR KOpHaOpa OU!ROOK. EcTeCTB9HH0 1 'ITO KOpHaOp 

OWHOOK HMeeT CMblCJI TOJibKO B TeX OOJI8CTSIX aaeprHfi, rae KpHBbie fS+(£:) If 6-(£') 

cornacyiOTCSI C 9KcnepHMeHTOMo nyHKTHpHbiMH JIHHHSIMU HaHeCeHbi KpHBhie, nonyqea-

Hhle anSI RHhlX 3Ha'i9HHH j 

Tax K.aK KpHBbre 6+ (e) , 

y oaaoro H3 pe30HaHCOB. 

B CBOefi 'laCTH MoryT 

Oh!Tb HCDOJib30BaHbl anSI HOpMHpOBKH OTHOCHTe.TibHhlX H3MepeHHH 1 anSI_ 'lero TO'IHOCTb 

pHCyHKOB 5-8 HeaocTaTO'iHa, HaHBepOSITHei!:wne 3Ha'leHHSI DOJIHhlX Ce'ieHHll npHBeaeHhl 

TaK:>Ke B TaOJIHU9 3. B nepBOi!: KOJIOHKe 9TOH TaonRUhi aanRCaHa JiaoopaTOpHaSI KHHe-

TH'IeCKaSI SHeprHSI ere -Me3oHa E B M aB, BO BTopofl: - ce'ISHHSI ~(E) c xo-

pHaopoM OWHOOK S (£) . B Tex o6nacTSIX 1 rae cornacHe c axcnepRMeHTOM 

He aocTRrHyTo, a TaK:>Ke npH aHeprHstX, 6onbWHX 3 BaB, Kyaa ceqeaRe aKcTpanonR

poaanocb, xopHaop owH6ox He npHBeaeH, a 3Ha'leHHSI ce'leHHi!: B3SITbi B cxooxH. 
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B Taomme 4 coopaHbl CB9.ll9HIIH 0 napaMeTpax HHTepnOJIIIPYIOLUefi cpyHKUIIII 

6(E"). B nepBofi KOJIOHKe sTofi TaoniiUbi .uaHo 3Ha'IeHIIe n fl'SKUIIII II30Tonii'IecKoro 

cniiHa T . BTopaH KOJIOHKa yKa3biBaeT BH.ll cpyHKUIIli, nH . .ll9KCbl + n - 03Ha'IaiOT np 

np1IH8.llJI9lliHOCTh K COCTOHHll:HM T =3/2 II T =1 /2 COOTB9TCTB9HHO, B KOJIQH-

K9 3 yK838Hbl 3H8'I9HHH BXO.llHLUliX B cpopMyny KOHCT8HT; YK838HHbl9 .llJIH p930H8HC-

Hb!X Kpll:Bb!X E .... ,.,, ' E'tt!!o 03 Ha'IaiOT, COOTB9TCTB9HHO, naoopaTOpHbl9 KIIH9TII-

'I9CKli9 9H9pf'lili "fi -M930HOB 1 npii KO.TOpb!X p930H8HCHbl9 Kpll:Bbl9 .llOCTHf'BIOT 

MaKcnManbHoro 3Ha'IeHnH G,..CLJ( II 3Ha'I9HIIH ~1iAt(.2.j-t i). LJ:eTBepTaH KOJIOHKa 

CO.ll9pllill:T 3H8'I9Hll:H napaMeTpOB II IIX CT8HJl8~THbl9 OTKJIOH9HIIH. B ITHTOH KOJIOHKe 

yKa3aHbl cpaKTOpbl KOppeJIHUliH R.. BB9,.ll9Hli:8H B W9CTOH KOJIOHK9 CKB03H8H HyMe-

p8UIIH BaphnpyeMhlX napaMeTpOB COOTB9TCTByeT HyMepaUIIII napaMeTpOB B MaTp1IU9 

OWHOOK. 

B npnBO.llHMOM nocne.uueM BapnaHTe A y nepBoro pe3oHaHca B ce'IeHHH 6' '!'-
MOM9HTY J obmo npH.uaHo He HMeromee cpn3n'IecKoro CMbiCJia 3Ha'IeHne 0,9. 

EcnH y 9TOI'O MOMeHTa ocTaBll:Th ero npaBHJihHoe 3Ha'IeHIIe J: '/~ IBapnaHT E/, 

'!'0 COJ:'JI8CHe C 9KCIT9pHM9HTOM ITOJIY'I89TCH xyme, HO COOT.B9TCTBYIOLUH9 Q-1 li Q .t 

npnoopeTaiOT HeKOTOphlfi cpH3li'IecKnA HHTepec. OcTanhHhle napaMeTphl BapiiaHTa E 

onH3KH K napaMeTpaM ~apnaHTa A H He npHBe~eHhl,. 

Taomma 5 cor:iepmnT MaTpnuy owHooK H KoppenHuafi. Ha .lliiarouanH n BbiWe 

H99 CTOHT 9JI9M9HTbl MaTpHUbl OWHOOK 
-1 _, 

-I 
2 ~£f • HHme .llHaJ:'oHann BMecTo ane-

MeHTOB le~ = Z~t 3anncaHbi KoacpcpnimeHT bi Koppensmnn "l~ l • Koppen HUIIH, 

M9HhWH9 10%, onyLUSHbi , KaK He ll:M910LUli9 npaKTH'I9CKOJ:'O 3H8'I9HIIH, 

f" 

;-

....ollll 



45 

Ta6nnua 3 

~H~epnonnpoBaHHhle 3HaqeHHH ceqeHHI 

E s+ -.:!:56'+ I E 6'-f .:t Sst I BeV MeV mb mb mb mb 
-------~----------------~-------------------------

0 2.76 I 2J.24 o.I8 
20 4.65 1.05 25.50 0.24 

.JO 6.9J I.IO 28.58 O.JJ 
40 IO.I6 !.15 ~J2.49l 50 ~4.41 I.I9 J5.9J 
60 19.87 o.7J 1.25 40.07 
70 26.79 . 0.84 1.275 40.90 0.28 
85 40.58 0.97 I I.JO 4I.IJ 0.26 

160 59.29 r.o8 I ·1.JJ 40.68 0.26 
IIO 75.5 I. I I I.JJ8 40.47 0.26 I 
120 94.5 1.2 I; 1.J6 J9.51 0.27 
IJ5 127.5 !.2 I. r.J8 J8.9I 0.27 
!50 161.92 1.04 I 1.42 J7.I9 0.29 I 
!57 !74.56 0.92 I 1.46 J5.54 o.Jo I 165 186.47 0.81 I 1.50 J4.I5 o.Jo 
170 19I.JI . 0.76 I 1.55 J2.76 0.29 
174 I9J.7I 0.74 I 1.60 J1.69 0.27 
179 194.74 0.74 i 1.65 J0.89 0.25 
181 194.56 0.74 1.70 J0.29 ,0.2J 
185 I9J.a9 0.75 I 1.76 29.76 0.21 
189 190.87 0.75 I.SI 29.41 0.19 
195 I85.J5 0.74 I I.-85 ·29.2J o.ra I 
200 I79.J2 0.72 I 1o9I 29.00 0.17 
209 166.56 0.69 I 1.96 28.85 o.r& I 220 149.J9 0.67 I 2.00 28.77 Ooi5 
240 1I9.9J o·.7J I 2.15 28.57 o.IJ 
255 IOioii 0.78 I 2.JJ 28.51 o.r2 I 
270 86.06 0.79 2.46 28.52 Ooii 
290 70.2) . 0.78 2.60 28.60 o.ro 
J05 61.01 0.75 2...76 2.8.62 o.ro 
J20 5J.66 0.71 J.oo (28. 78) (0.09) 
JJ5 47.57 0.67 J.44 (2.8.90~ . (0.09-) 
J40 45.84 0.66 .3.86 r9.06 (0.08) 
J60 J9.84 0.61 5.00 29.42~ J80 J5.I8 0.56 6.66 29.62 
400 J1.49 0.52 IO 29.81 
450 25.26 0.4J 50 29.48 
470 2J.59 0.40 
500 21.66 . o.J6' 
550 19.58 e.Jo 
590 18.62 0.26 
6JO 18.09 
670 17.88 
700 17.88 
740 18.02 . I 770 I8.JO 
800 18.62 I 
840 19.17 I 

I 880 19.88 I 
9I5 20.64 o.r6 I 

I 
965 22.01 0.16 I 

I 
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E 6"- .!. ~6'-l1 
E 6'- .!. $ 6 -

-~=~~~ --- ::~(:::;6~~--------
10 '·'~ 750 36.25 0.44 20 5.8 770 37.38 0.40 
.).() 6.4 · I 790 39.46 0.45 
40 7.3 1 815 43.87 0.61 
50 8.5 835 49.09 0.69 
70 12.37 0.29 1 850 53.49 0.65 
85 16~76 o.32 865 57.14 0.52 

IOO 22.82 0.34 873 58.77 0.46 
110 28.12 · 0.36 880 59.47 0.43 
120 34.32 0.38 890 59.49 0.42 
130 41.36 0.40 1 900 58.44 0.46 
14o 48.95 o.41 1 915 55.51 o.;; 
15o 56.23 o.4o 1 94o 49.63 o.67 
157 60.69 o.39 , 965 44.82 o.65 
165 64.52 o.39 I 985 41.94 o.59 
170 6o.I8 0.39 
175 67.10 o.39 
179 67.35 0.39 

·185 66.92 o.39 
19o 65.92 o.39 
I95 64.42 · o.39 
200 62.52 o.38· 
210 58.02 o.36 
220 53.17 .0.33 
23o 48.48 0.31 ~ 
240 44.24 0.29 
250 40.48 0.27 
265 35.94 0.26 

- 285 33.55 0.25 
290 30.75 0.2~ 
300 29.32 0.24 
315 27.67 0.25 
330 26.61 0.26 
340 26.09 0.27 
350 27.70 0.21' 
360 25.42 0.27 
375 25.20 0.27 
390. 25.16 0.27 
425 25.75- 0.29 
450 26.85 o.39 
465 27.89 0.49 
485 29.80 0.66 
;oo 31.61 o.83 
525 36.56 1.07 
550 42.23 1.o5 
570 45.79 0.71 
590 46o87 0.26 
600 46.42 
6o5 46.00 
610 45.24 
620 44.·31 
640 41.67 
665 38.85 
680 (37.59) 

BeV 

I.OO 
I.C4 
1.08 
1.10 
I.I5 
!.20 
1.25 
1.29 
1.32 
1.35 
1.37 
1.38 
I.4j 
I.46 
!.50 
1.60 
I. '70 
1.80 
I.90 
2.00 
2.50 
3.oo. 
4.00 
5.00 
6.00 
6.66 

10 
50 

40.35 
37•64 
36.38 
36.05 
36.16 
36.76 
37.29 
37.31 

· 37. IO 
36.57 
36.21 
36.03 
35.10 
34.59 
34.01 
32.95 
32.32 
31.92 
31.67 

, 31.51 
31.21 

(31.17) 

~
(~i:~~~) 
31.16 
31.15 
30.98 
29.84 

0.54 
0.42 
0.33 
0.29 
0.26 
0.23 

· 0.19 
0.18 
0.18 
o.17 
0.17 
0.17 
o.I7 
o.17 
o.I7 
0.16 
o.I4 
0.13 
0.12 
0.12 
O.IO 

(0.08) 
(0.06) 

---
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Ta6naua 4 

BapnaHT A 

_li_I_l--211------------J---------------1---------4----------r--5-ir-61 
I I I I I I I 
1 T 1 F 1 ,7\orroJIHMTeJT:OH:&re cBe;n;eHHR_ 1 IlapaMeTPH. . 1 R l N2 1 

-~---,---;r-----~----------------------~--------------------r-----~--~ I I I I . j I I 
I I L I ~+(0)=2.76+0.5) mb 1

1 
a =0,I7 +0.20 11 29 1

1 I 1 
I I I 0 -' - I 
1 r---r---------;------------------~--------------------~-----~---1 I ~I I j=J/2 I Emax=I79 MeV l a 1=I. IJ42.:t0. 0024. I 2 l 2 1 
l I I-----------I-----------··-------'--------------------L-----~---1 
I I B I 1=1 I Eres"'I95.4 MeV I a 2=0.0706_:t0.0018 ! 6 l l} I 
I I t----------1-----.-------------1---------------.------~-----r----1 
1 1 1 c=I.249 1. 6'roax=192.7 rob 1 a 3=0.947 _:t0.070_ 1 7 1 J I 
1 J. r---r----------,-------------------t--------------:------+-----~---1 
I 2 l I j=J/2 I Eroax=1.29 BeV I a1=5.901 _:tO.Ol8 I 1.11 5 I 
I I I . · ··---... ----------------1--------------------.l.-----L---I 
I I B I 1•2 I Er

85
=1.JI Be~ I ·a2 ... o.229 ±0.019 I J I 6 l 

I I ~------J------------------1--------------------l---------1 
I I I o=4t.J6 I 6"roax=I9. 5 mb 1 a.3=o . I 
I ~--r---------------,------------,---------------------T-----+--- 1 

1 I A I 6'+(oo)=29.2 mb I 1 0 =1.497_ I a :~:0.1255+0.0090 l 20 I 7 ! 
--T-----r-~---~------------l----------~-4--------------------t-----t---l 

I L I 6' (0)=7.0.5+1.0 rob l a :=0.42 _:tO.IJ 1 8 1 8 1 
r---r---------,---~--------------~-------------------1-----+---l 
I I ~-0.9 l Emax=587 MeV I ar=J.082 .±,.0.021 0 I 1.2, 9 I 
I ~----------r------------------.--------------------~-----+---1 
1 B 1 (1=1) l Eres=59J MeV L a 2 .. 0.152 ±6.022 I J liO I -----+------------------~-------------------4-----~---l I o=J.2J l 6'max=J4.4 rnb I a 3=0 

r r---r----------t------------------~--------------------~-----T---!' 1 1 j=5/2 1 E x=886 MeV I a 1=4.J279+0,0084 I 1.1 III 
I . t--------+--!!!~-----------·--+-----------=--------i-----t--
1 B l 1=2(J) l E~e~=889 MeV I a 2=0,057J.±,.0.0057 I ?o6li2 
1 r --~------------------r-------------------------~---
1 l c=J.B l 6"'max=~45.5 mb I a3=0 . 
~-~---~------~-----------------~-----------------------------1 A I 6 (oe>)=29.2 mb I ~ 

0
=1.497 I a =I.J20 +0.09J I 5.51IJ 

--L----L---L---------------~-----------~-----------=-------~-----{---
1 N ~0.9988±0.0064 I 4 ji4 
~-------------------~------t---

BapHaHT E 

--,----,---~----------,-----------~-------, --------------------.-----, 
t 1 1 j=I/2 I E =585 MeV I a 1=J. 1!2 +0.04) I J • 9 I 

l I +----------~--~~-------------~-----------=-------~-----4 
I I 1

1 
B 1

1 
l=I 1 E =600 MeV •

1 
a 2=0.J25 +0o07I 1

1 
5 1

1 1 -· ' res -1 2 1 +----------r------------------r-------------------... -----4 
--1-__ l ___ l_::~::~---L-~~~~::~:~-~~~----L __ :~:~--------------------J 
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G:+ 
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<~B> r---------------------~ 

10~.5 1 f {Bev) laS 

Puc .. e. J.13.TIOM B TIO.TIHOM ceqeHRH pacc_eSIH!iSI 1i + -Me30HOB. Ha npOTOHax B 90-
.TiaCTii 6QQ-9QQ ~aB, 

nyHKTHpOM TIOK838H KOpHllOP · OlllliOOK liHTepnO.TIRpylOi:uefi KpiiBOi):, 



f4 

§ 6. [lucrrepciWHHhre HHTerpanhi 

nony'I8HHbl8 Bb!ILB. aHaJIHTll'18CKil8 Bblp8)!(8H!HI LlllH 6-= (E) MO)!(HO llCIIOJih-

30B8Th LlJIH rrpoBepKH LlllCIIepCHOHHhlX COOTHOWBHHfi LlJIH ~-p pacceHHHH Brrepen. 

3aiiiilll8~1 HX B CJI8LlyiOIU8M BHLI8 

g 
D ( \.u) .. • + 

-(w) + p-(w) 
1. ' 

'fl.+ (w) + F 
- 1 

rne 

'lL, (wl = ~ ~L . :'.{(u +<) D! (1) + (w -<{ D/ (1D} + 

-t- ~ ltg .f t 

w+-'- ' 2-M 
0() 

+ 
r-(w) 

1 J 6'± (w') 

c..J'-w 

KIll 
=-1-

.lf'ii. 0 

ofwi 

"' F: ;w) = K l<g 

41;2. 

00 

1<:' J
6:t(w') 

w 1 +w 

olw' 

0 

3nech K - HMIIYllhC M830Ha B Jia6opaTOpHOii CllCTBMe, W = ~. 

17.1/ 

17.2/ 

17.31 

M - Mac-. 

ca HYKJIOHa B enuHuuax ~~ 

B88TCSI B CHCT8M8 U.M. 

, HHLI 8KC " (, 03Ha'laeT, 'ITO B8JIH'IH8 paCCMaTprr-

cDyHKUHSI 7[+ (w) 38BHCHT OT KOHCTaHThl CBSI3H f'- H napaMeTpOB Bhl-
8 -

'liiTaHHSI D±· ( 1) , KOTOpbie onpenenstiOTCSI nnii'HaMrr paccestHIIH 

c D-t (1)::::: a.3 
e 2. 

])_ {t) = 3 Q1 
1 +-a 
:) 3 17.41 

clJopMyna 17 .II co :.rep)!<IIT n:HTerpan 

H perym:rpHhrit IIHTerpan F;_ ( w) 

F(w) 
I 

B CMhlCJI8 f'JiaBHOI'O 3H8'l8HHSI 

8hl'lHCll8Hli8 liX npOBOLlliJIOCh 'lliCJIBHHO OLIHliM 

H TBM )i(8 MBTOLIOM, KOTOpb!H Mbi IIOSICHHM Ha npnMepe F (w) 
I 

• noLibiHTBI'panh-

HOB Bbipa)J(8Hll8 F (w) 
I 

conep)!(UT 3H8KOITepeMeHHyiO cPYHKUliiO 
1 

LJi-w C IIOJIIO-

COM B TO'IK8 c.J I= v.J • noaTOMY liHTerpallbi ITO HHTepBaJia~ (0,"-') li (w,o:>}., 

BXO.QHIUHB B F (w) , , IIM8IOT 60JihWYIO BBllli'lHHY n pa3Hbie 3HaKn. Benn'lnHa 

Fr...,) 
I 

OIIp8LI8JlH8TCSI pa3HOCTh!O 60JihWHX 'IHCBJI,- ll LIJISI TOI'O, 'lT06bi H36e)!(aTh 

IIOTeprr TO'IHOCTH IIpli Bbi'lllCJ18HHH, F; (w) IIPBLICT8BJISI8T CSI B BHLIB 
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/ 

llD (J 

= J! ~ ~ J ~ 1 + J ,!_/ (o:_w~~~-___:1 !_:.~-~<.>_-_w..=.-:) o/ w 1 

' 17.51 
!~ 0 

r.ne 

nepBbi:ii H3 HHTerpaJIOB OC06eHHOCTH He CO.nep:>KHT 1 BTOpO:ii• B TO'l:Ke w == w' 

co.nep:>KHT Heonpe.neneHHOCTb Tnna 0 npn Bhl'iHCJieHHH ero HHTerpHpOBaHHe 
0 /{w .f. E)-/{o.J- £) 1 UpOBO.UHJlOCb .no TO'iKH w-E 1 a aaTeM .no6aBJISIJiaCb BeJIH'iHHa 

aaBHCSIUlaSI OT npOH3BO.UHO:ii cPYHKUHH TO 'iKe 0 3 .necb npOSIBJISI-

eTCSI TOT cPaKT
1 

'iTO HHTerpaJI B CMhlCJie rnaBHOro 3Ha'ieHHSI 'iyBCTBHTeJieH K cPOpMe 

"1861 ..a 
KpHBOH · /fw) 

nocKOJlbKY LlJlSI napaMeTpOB,. BXO.USilllHX B cPOPMYJIY 17 .I I' H3BeCTHa MaTpnua 

Olll n6oK, B bl'iHCJleHHe cpe.oHeKBa.opaTH'iHO:ii OlllH 6KH cPYHKUH:ii /. {o.J) H /,J w) 

He npe.ocTaBJISieT Tpy.oa· H npOBOLlHTCSI no cPOpMyJiaM 14.81 • npoH3BOLlHbie 1 BXOLlSI

lllHe B 14.81, Bbl'i~CJlSIJIHCb aHanorH'iHO CaMHM r ( I.N) 

npnBe.neHhi B Ta6nnuax 6,-r-'. 3Ha'ieHHSI.cPYHKUH:ii 
+ 

¢yHKUHH F;,- MOHOTOHHO MeHSIIOTCSI C 9Heprneii H CJia6o 3aBHCSIT OT ,neTaneii 

0 ~ ( W) • ¢yHKUHH F,! ( W) 1 B npOTHBOUOJlO :>KHOCTb F,_ '± ( W) _ J noBe.neHHSI 

B paiioHe MaKCHMYMOB UOJIHbiX 

6onee SICHO BH.nHo Ha' npnMepe 

PeaKoe na.oeHHe F, + ( ..... ) 

1 ~ (A) :::. 9. • S" 

ceqeHHH npeTepneBaiDT pe3KHe H3MeHeHHSI 1 'iTO Han-

F+ 0 
1 

( w) B o6JiaCTH pe30H8HCa ~,/!. 1 r = f. 
uenHKOM onpe.oenSieT noBe.oeHne D± (w) B o6nacTH 

B 6onee .paHHHX pa6oTax LlJISI UOJly'iaJIHCb Ka'ieCTBeHHO TaKHe :>Ke 

peaynbTaThi. O.oHaKo, KpyTnaHa. B o6nacTH peaoHaHca aHa'iHTeJibHO MeHSinacb. 3To 

CBSI3aHO C TeM, 'iTO ce'ieHHe 6hlJIO H3BeCTHO HeLlOCTaTO'iHO TO'iH0 1 a ll09TOMY 

q,opMa MaKCHMyMa npH ,.. 200 M aB BhiOHpanacb no-paaHoMy. 3ToT nponaBon_ 
166/ 

CHJibHO BJIHSIJI Ha OKOH'iaTeJibHOe Bhipa:>KeHne. Pa6oTa rpynnhi E.M .noHTeKopBo 

BOCllOJlHHJla npo6en B HalllHX 3HaHHSIX 0 6 '/'J.. 

+ 
B ·_paMKaX npHHSIToii HaMH rnnoTe3hi o6 aHaJIHTH'ieCKOM BHLle 5- ( w) obma 

Haii.oeHa HaHJIY'illlaSI KpHBaSI, T.e. ycTpaHeH npoH3BOJl B Bbi6ope· BHLla 6' -{ ..._,) 

xl B nocne.oHHX 4-x KOJIOHKax Ta6nHUhi 7 npnBe.oeHhi HHTerpanhi oT D '/1. 
H nx own6KH /eM. 12.81 I. 
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VI cnonbsoBaHne HOBhiX aKcnepnMeHTanbHhiX .uaHHhiX, a TaK>Ke aKKypaTHoe Bhrqn
+ 

ClleHUe F; ,_- ( w) npHBOLlHT K TOMY, qTo, KaK 9TO BHLlHO Ha pHc. 10, 11 
1 

BbiqH-
' g 

cneiiHhie sHaqeHHSI 0! ( w) cornacyiOTCSI c aKcnepHMeHTBllbHhiMH. PasHHUa 

Me>K.(lY aKcnepHMeiJTanbHhiMU ToqKaMH .unsr D~ ( ..,) H KpuBotl: HMeeT o TOT 

/87-91 I ):I<e· II0pSILlOK 1 qTo H nonpaBKU B K LlHCIIepCHOHHbiM COOTHOllieHHSIM . 

/Ha MesoaTOMbi H .up/., KOTOpbie cne.uyeT aKKypaTHO BBeCTH
1 

rrpe>K.ue qeM o6cy>K

.[laTb BOIIpOC 0 C061JIO.[leHHH IIpuq HHHOCTU. nyqw ero COI'-TiaCHSI Tpy LlHO O>KH.[laTb Ha 

.UaHHOH CTa.UHU cpaBHeHHSI• npe.unOllO):I(eHHe 0 IIOCTOSIHCTBe H BeJIHqHHe ceqeHHH il:a 

8 
6ecKoHeqHoCTH Mano BllHSieT Ha noBe.ueHHe Dt: (w) npH HHSKHX a~eprHsrx 1 
qTo 6biJIO ycTaHOBlleHO IIpSIMbiM BbiqHclJeHUeM. 

06Cy)K.[leHUe Bcex Clle.[lCTBHH, KOTOpbie MO):I(HO llSBJieqb US llSJIO):I(eHHbiX B 

LlaHHOH pa6o~e pesyllbTaTOB 1 6y.ueT .[laHO B LlPYI'OH CT8Tbe. 

ABTOpbi IIOllbSy"IOTCSI cnyqaeM, qTo6br rro6naro.uapHTh YI.H .CrmnHa sa yqacTne 

B paspa6oTKe MeTo.ua n rrporpaMMhi aHannsa n 6onhwyiO BhrqucnuTellbHYIO pa6oTy, 

npoBe.ueHHYIO UM 1 a TaK):I(e rrpocpeccopa .H.A.CMopOLlllHCKOI'O ll qneH-KoppeciiOHLleHTa 

B.M .noa;TeKopBo sa rrocTOSIHHhiH HHTepec K aTotl: pa6oTe. 

·•. 
PyKorrncb nocTynuna B ns.uaTellbcKntl: oT.uen 

12 aBrycTa 1960 ro.ua. 

~~ .... 

~· 

--
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Ta6nHna 6 

-- ---· -. & D_6
(w) 

I . o' w. D+ (w) w D+ (W) - (w) 

1 -0.105 0.07500 2.25 0.1J7J 0.1064 
1.05 -0.09155 2.JO -<Y. 0092 0.06983 
1.10 -0.05211 0.07656 2.J5 
1.15 -0.02J57 0.0794J 2.40 -0.2411 .+0. 00097 
1.20 0.006420 0.08358 2.45 -O.J411 -0.02779 
1.25 O.OJ790 0.08893 2.50 . 0.4257 -0.05158 

-· 1.JO 0.0709J 0.09548 c .;. 2.55 0.4975 -0.070J2 '"" 1.J5 0.1056 0.10J1 
I . 
I 2.60 0.5542 -0.084)0 

1.40 0.1418 0.1119 2.65 0.5984 -0.09J8J 
1.45 0.1796 0.1216 . 2. 70 0.6J18 -0.09980 
1.50 0.2189 0.1J24 2.75 0.6550 -0.1025 
1.55 0.2596 0.1440 2.80 0.6728 -0.01023 
1.60 o.J012 0.156J 2.85- 0.68J4 -0.09957 
1.65 o.J429 0.1691 2.90 0.6899 -0.09807 
1.70 o.J840 0.1821 2.95 o.692J -0.09J7J 
1.75 0.42J1 0.1948 I J.oo 0.6916 -0.08856 
1.80 0.4581 0.2064 J.20 0.6710 -0.062J1 
1.85 0.4866 0.2162 J.40 0.6J65 -O.OJ286 
1.90 0.5051 0.22JO J.6o·' 0.599J -0.002780 
1.95 0.5099 0.2256 J.80 0.5602 +0.02797 
2.00 0.4972 0.2226 4.00 0.52J5 +0.060)6 
2.05 0.46JJ 0.21JO 4.20 0.4887 +0.09571 
2.10 0.4o61 0.1959 
2.15 o.J259 0.1716 
2.20 0.2259 0.1412 
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