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nposeAeHMe 3KcnepMMeHTOB no nporpaMMe nonHero on~Ta HBnHeT
CH OAHOR M3 samH~X 3aAa4 B $M3MKe HyKnOH-HyKnOHH~X B3aMMOAeR

CTBMR npM npoMemyT04H~X 3HeprMHX. B nocneAHee speMH MHTepec 
K 3TOA npo6neMe cy~eCTBeHHO B03p0C B CBH3M C rMnOTe30A AM6a
pMOHH~X pe30HaHCOB, cy~eCTROBaHMe KOTOp~X npeACKa3~BaeTCH 

PHAOM TeOpeTM4ecKMX MOAeneR 11 · 4/. 
nepB~M nOBOAOM K 3KCnepMMeHTanbHOMy MCCneAOBaHMm npo6neM~ 

AM6apMOHH~X pe30HaHCOB B HYKflOH-HyKnOHHOM pacceHHMM HBMnOCb 
o6HapymcHMC s AproHHe(ANL)HeMoHOTOHHoro noseAeHMH 3HepreTM4e

CKMX 3BBMCMMOCTeA pa3HOCTM nonH~X CC4CHMA pp-s3aMMOAeRcTBMH. 
B 4MCTbiX CnMHOBbiX COCTOHHMHX i\aL /f>' M t\aT ' 6 ! M napaMeTpa cnM

HOBOR KoppenHL\MM Cr£ /7/ B MHTepsane OT 500 AO 1500 M38. AHanM3 
pcsynbTaTOB aprOHHCKMX 3KcnepMMCHTOB, B~nOnHeHH~A B HCCKOnb
KMX pa6oTaX, n03BOnMn aBTOpaM CACnaTb B~BOA 0 pe30HaHCHOM 
noBCACHMM 1 ~, 3 F 3 M 1 G 

4 
n

1
aP,L\ManbHbiX aMnnMTYA ynpyroro pp

paCCCHHMH /eM., HanpMMep, 8). Heo6XOAMMO OTMCTMTb, 4TO pe-
3ynbTaT~ 3KcnepMMeHTOB no rrd-pacceHHMm M $oTopac~enneHMm AeA
TpoHa TCIK>Ke yKa3biBamT Ha B03MOlKHOe Cy1J1eCTBOBaHMC AMfiapMOHHbiX 
pesoHaHCOB /9,101_ BMecTe c TCM cpasy >Ke nocne ony6nMKoBaHMH 

ncpB~X aprOHHCKMX ACIHH~X M MX 06bHCHeHMH KaK pC3Y1lbTaTa o6pa-
30BaHMH AMnpOTOHH~X pe30HaHCOB nOHBMJlMCb pa60TW, B KOTOpWX 
npeAnaranaCb 11 Hepe30HaHCHaH 11 MHTepnpeTa LIMH 3TMX Aa HHbiX l!l-14/. 

HCOAH03HCI4HOCTb MHTepnpeTal.IMM CBH3aHa B OCHOBHOM C TeM, 4TO 
HafinmAaeMbiC 3ct><IJeKTbl HaXOAHTCH a6nM3M nopora 06pa30BBHMH /'). 
/3.3/ M306apw M B TOA o6naCTM 3HeprMR, rAe pe3KO B03pacTaeT 

Ce4eHMC Heynpyroro pp-a3aMMOACACTBMH. 
~3BeCTHO, 4TO HCIM60nee HaAemHWC 3aKnm4CHMH 0 Cy~eCTBOBaHMM 

pesoHaHcoa a NN-ssaMMOAeAcTBMM npM npoMC>KYT04HbiX 3HeprMHX 
MO>KHO CAenaTb Ha OCHOBe $asoaoro aHanM3a. Bncpawc $asoawR 
aHanM3, B KOTOpOM 6wno nony4eHO pe30HaHCHOnOA06HOC nOBCACHMe 
s 3HepreTM4ecKoA sasMCMMOCTM 10 2 M 3 F3 aMnnMTYA ynpyroro pac

ceHHMH, 6~n awnonHeH H.XowM3aKM a 1978 r. 115 ~nosAHee $asoa~A 
aHanM3 6wn npoBeAeH HeCKOflbKMMM rpynnaMM ltS·IB(B 3TMX pa6oTaX 

6wnM nony4eHw peweHMH, 6nM3KMe K peweHM~ H.XowM3aKM. 0AHaKo 

$a30BWA aHanM3 C ~az~6AO CMX nop OCTaaanCH HeOAH03Ha4HWM, 
cneAOBaTenbHO,M saKn~4eHMH no ero pesynbTaTaM TaKme He HBnH
nMCb OAH03Ha4HWMM. KpoMe Taro, npeAcKa3aHMH 3HepreTM4ecKoR 
saBMCMMOCTM napaMeTpa cnMHOaoA KoppenHLIMM C ,cAenaHHble H.Xo-

ntl u 

WM3aKM, 3aMCTHO paCXOAMnMCb C pe3yflbTaTaMM M3MepeHMH 3TOM 
1281 

3aBMCMMOCTM, nony4eHHWMM Ha YCKOpMTene fl~ft~ B 1979-1980 rr. 
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no 3THM npH~HHSM npODCACHHC ~03000rO OIIOnHIQ C npHDn0~8HHeM 
H08WX 3KcnepHMeHTanbHWX ABHH~X o yK030HHOM A~AnOIOHO GHeprH~ 
OCTaeTCR aKTyanbHO~ 38Aa~eH H D HOCTOn~OO DPOMn, 

1. nPOUEAYPA ~A30BOrO AHAn~3A 

~a30Bbl~ aHa!lH3 npoBOAHilCfl no nporpaMMe FA 70n 11 °~ t<OTopan 
R8JlReTCR MqAePHH3Hp08aHHO~ 8epcHe~ nporpaMM ¢a30DOrO OH8nH-
3a, paapa6oTaHHO~ 8 0~~~ a 1962 r. 1201 

1.1. ~CXO.QHWe Ha6opw ~a30BWX C.QBHrOB 

8 Ka4eCT8e HCXO.QHbiX 3Ha4eHH~ $a30BbiX C.Q8Hr08 6biJlH HCnOnb-
308aHbl peweHHR, nony~eHHble paHee a pa6oTax P.ApH.QTa H AP· 
11980 r./ 117;H.XOWH3a·KJ.1 11978 r.I 115<)1(.Ko33HKa 11974 r.l 1221, 
~.6wcTpH~Koro HAP· 11979~ 1981 rr.I 116<C.<l>ypyH~H HAP· 
11976 r.l 121;n.H.rnoHTH HAP· 11972 r.I 12 31 P.~.3~nbKapHee8a 
HAP· 11972 r.I 1241,H1 C.6opHcoaa HAP· 1198'1 r.l 1 61M.~.A}I{rap-

26/ . ' 
Ka8a H AP· 11981 r.l .npH 3TOM npeAnonaranocb, ~To noaepx-
HOCTb <1>YHK~HOHanax2 a npOCTpaHCT8e HCKOMWX napaMeTpOB HC
CJle,Q08aHa 8 yKa3aHHWX pa60TaX .QOCTaTO~HO T~aTeJlbHO H nORBJle
HHe HOBbiX HH3KOJlelKa~HX MHHHMYMOB X 2 ManoaepORTHO. 

1.2. ~HTepsanw no 3HeprHH 

<l>aaoaw~ aHa!lH3 npoaO.QHilCfl npH weCTH 3HeprHRX: 630+20 M3B, 
670+20 M3B, 720+15 M3B, 760+25 M38, 800+12 M3B, 950+20 M38. 
3HeprHR ~ BeJlH~HHa 3HepreTH4eCKHX HHTepsa~08 Bbi6HpanHCb C 
y~eToM npe.QcKaaaHH~ WHPHHW .QHnpoTOHHWX peaoHaHCOB I- 100 M3BI 
H HaJlH4Hfl 3KCnepHMeHTaJlbHWX ,QaHHWX. 

1 .3. 3KcnepHMeHTaJlbHWe ,QaHHWe 

npH npoBe,QeHHH cj>a30BOrO aHaiJH3a KpOMe ,QaHHbiX, CO,QeplKa~HXCfl 
B KOMRHJl~~HH/2?/no HYKJlOH-HYKJlOHHOMY pacCeRHH~ *, 6WIJM HCnOnb-
30BaHW HOBWe 3KCnepHMeHTaJlbHWe pe3yilbT8TW, ony6nHKOBaHHWe 
a 1978-1981 rr.: 

P, cnn raT4HHa 690-950 M3B 125•281 

P, D,R, A raT4HHa 970 M38 -' 28"311 

P, Cnn AproH 789,960 MaB ~321 
P, D, R, A, Cnn noc-AnaMOC 643,796 MaB ' 33"371 

da I dil raT4HHa 648-992 M3B 381 

*Bee 3KCnepHMBHTaJlbHWe gaHHWe, BOWeAWHe B KOMnHJlfl~H~/27/, 
6YAYT o603Ha4aTbCR HH.QeKcaMH,npMHRTWMH a 3TO~ pa6oTe. Ha
npHMep, S-92 HnH V-7 H T . .Q. 
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AproHH 
CaKne 
noc-AnaMOC 

698-1050 M3B 
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600-750 M3B
1401 

600-800 M3B /46/. 

AononHHTBJlbHO a cj>aaoaw~ aHanH3 aKn~4eHw 3Ha4eHHR peanb
HWX 4aCTe~ aMniJHTYA pacceRHHfl no,Q yrnoM 0~ nony4eHHWe B AHC~ 
nepCHOHHOM aHanH3e rpe~Ha H Kponna/ 411. 

1 . 4. 0T60p H HOpMHpOBKa ,QaHHbiX 

B npo~ecce oT6opa .QaHHWX .QnR scex .QOnycKa~~HX nepeHOPMH
posKy 3KCnepHMeHTOB BBOAHJlaCb HOpMa KaK CB060.QHW~ napaMeTp, 
H Ha TaKOM 3KCnepHMBHTaJlbHOM MaTepHaJle npOBO.QHilCR cjJa30BW~ 
aHaJlH3 npH emax=6. HecOBMBCTHMbiMH c OCTan"bHbiMH /nonHO~ 
COBOKynHOCTb~ AaHHWXI 3KCnepHMBHTaMH C4HTaJlMCb Te 3KCnepH
MeHTbl, .Qilfl KOTOpbiX BKJlaA B X2 Ha T04KY npeBbiWan 2 npH n~6b1X 
Ha4aJlbHWX YCilOBHRX. 5WJlH HCKil~4eHW TaKme OTAeilbHWe 3KCnepH-

2 
MeHTailbHbiB T04KH, BKJlaA KOTOpbiX B X npeBbiWaJl 9. KOJlH4eCTBO 
HCKJl~4eHHWX T04eK npHBB.QBHO B Ta6n. 1 ,3,5,7,9,11 H co
CTaBJlReT MeHee 5% OT o6~ero 4HCila 3KCnepMMeHTaJlbHWX AaHHWX. 

npM npoae,QBHHH cjJa30BOrO aHaiJH3a HOPMW BBOAHJlHCb TOJlbKO .QJlfl 
.QH¢¢epeH~HailbHWX Ce4eHHR H B HBKOTOPWX CJly4aRX .QJlfl AaHHWX 
no nOJlRpH3a~HH /eM. Ta6n. 1,5,9/. nepeHOpMHpOBKa 3KCnepHMeH
TaJlbHWX AaHHWX B npe,Qenax OWH60K He MeHReT CpeAHHX 3Ha4eHH~ 
¢a30BWX C.QBHrOB, HaRAeHHWX pe~eHH~, HO n03BOJlReT 38MeTHO no

HH3HTb 3Ha4eHHe )( 2 .QJlfl KalK,QOrO Ha6opa. 

~- PE3YnbTAT~ <1>A30BOrO AHAn~3A 

~Cn0Jlb3YR no,QrOTOBHTeJlbHW~ 3KCnepHMeHTaJlbHWR MaTepHaJl, MW 
YT04HHJlH BCB nepe4HCJleHHWe BWWe peweHHfl npH COOTBeTCTBY~~HX 
3HeprHRX. npe,QnonaranOCb, 4TO Me30H006pa30B8HHe H,QeT H3 Ha-
48IlbHbiX COCTORHHR C f _s5. <!>a30BbiR aHaJlH3 npOBO.QHJlCR npH f max 
=5, 6, 7. C nOMO~b~ KpHTepHR X2 6b1Il0 ycTaHo·aneHO, 4TO HaHJlY4WHM 
3Ha~eHHeM MaKCHMaiJbHOrO op6HTailbHOrO MOMBHTa, npH KOTOpOM 
Be,QeTCR nOHCK $a30Bb1X CABHrOB, RBIJReTCR fm x=7. <l>a30Bble C.QBHrH 
AilR pp-pacce.FIHHR npH fmax=7 npH8e.QeHbl a Ta(g'n. 2,4,6,8, 10, 12. 

2.1. <l>aaoawR aHanH3 npH 3HeprHH 630 MaB 

B Ka4ecTae HCXO.QHbiX Ha6opos <J>aaoabiX c/}BHrOB 6biilH HCnonb
aosaHbl 11 peweHHR, nony4eHHble s pa6oTax 
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21
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24
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. npH 
npoae.QeHHH <J>aaoaoro aHanH3a AaHHWe no AH<1>¢epeH~Ha!lbHWM ce4e
HHRM H nonRpH38~HH 6WJlH nepeHOpMHpOBaHW. Heo6XO.QHMOCTb nepe
HOpMHpOBKH nOilflPH3a~HM CBR3aHa C TeM, 4TO HOBWe 3KCnepHMeH
TaJlbHWe .QaHHWe, nony4eHHwe s 3KcnepHMeHTe 133~npeswwa~T paHee 
H3BeCTHWe ,QaHHWe Ha 7-8~ npH 3Ha4HTBJlbHO MeHbWHX CTaTHCTH-
4eCKHX H CHCTeMaTH4BCKHX OWH6KaX. nony4eHHWe HOpMW H 4HCil0 

HCKJ1~4BHHWX T04eK npHBeABHW B Ta6n.1. 
3 
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!!!fl..!!.l~llt. *I 
3I<Cn epH!'-1C IITD.Tlb I lhlU /..I,U Ill li•ll', I!C'IIOJII• 'II ll111lllll•lll II ~lt1'le1tlnM 
Dllamr3e rtpH ::JHCJH'IHI 6J() ~I'll! 

Ha6mo- Kon-eo PeweHHe A PewoHHO B i<on·ao AaeMall CcbcnKa 'rO'ieK 
\¥Np \¥~ 

HCKn 
HnH"tHHI! Np HopMa HopMa TO'iOK 

6tot 1271 1 -- 0.25 -- 0.87 -
6jn 1271 1 -- 0,85 -- 0,72 -
•6r /40/ 1 -- 0.01 -- 0,00 -
"6L 1271 1 -- 0.01 -- 4,24 -

o( V7 1 -- 0.02 -- 0.05 -
REF2 /41/ 1 -- 0.06 -- 0.26 -
REF3 /41/ 1 -- 0.00 -- 0,76 -

M15 1 -- - -- - 1 
R9 11 0.98 ! 0.03 0.51 0.98! 0,03 0,40 -
A86 14 -- - -- - 14 d6 

d.it M15 2 0.93 ! 0,01. 0,09 0,93 ! 0.04 0.03 -
M15 2 0.95 ! 0,04 0,20 0,95! 0,04 0.60 -
W27 7 1,03 ! 0,03 0,68 1,03 ! 0.04 1.84 -
V7 28 1,05 ! 0,04 1,06 1,00 ! 0,04 1,10 -

/33/ 11 1,00 ! 0,01 0.63 1,01 ! 0.01 0.60 -
B1 8 0,91 ! 0,02 1,90 0,92 ! 0,02 2.40 -
07 9 1,12!0,04 0,31 1,13! 0.04 0.32 -p 
K17 23 1,08! 0,01 0,62 1,09 ! 0.01 0,61 -
l2 9 1,10 ! 0.03 1,20 1,12 ! 0.03 1,07 1 

/35/ 4 1.00! 0.01 0.70 1.02 ! 0.01 0.92 -
131.1 8 -- 0.85 -- 2,65 -
07 1 -- 6.80 -- 7,72 -0 
Z3 9 -- 1,08 -- 2,38 -
A9 5 -- 1,50 -- 1,54 -

/31.1 10 -- 0,58 -- 8,89 -H K11. 5 -- 2,37 -- 3,17 -
A 131./ 10 -- 0,94 -- 2.00 -

/33/ 11 -- 0,58 -- 0.90 -
B236 4 -- 0.69 -- 0.56 -Cnn 

G6 2 -- 1.52 -- 1,50 -
GS 1 -- 1,97 -- I, 87 -

ell 592 12 -- 0,59 --- 0.87 -
--

!' 

Ta6rm~a 2 

<l>a30Bbie C.J:\BHrH ,I:\JUI pp -pacceHHHH npH 3HeprHH 630 M3B 

¢>a30BbiH 
PeweHJAe A PeweHt.te B 

CABMr 
l)O '1 so fl 

1SO -30,18 ± 2,84 0,89 ± 0,08 -46,68 ± 1,96 0,72 ± 0,06 

3PO -43,24 t 4,23 0,78±0,12 -20.91 t 0,93 1,00 t 0,05 . 

3P1 -4 7,73 t 3,12 0,84 t 0,09 -36,34 t 1.63 0,85 t 0.05 

3P2 16,66 t 0,81 0,85 t 0,06 25,95 t 0,71 0,97 t 0,03 

102 10,76 t 1,01 0,74 t 0,03 5,57 t 0,97 0,81 t 0,02 

E2 -0,69 t 0,73 - 1,82 t 0,46 -
3F2 -2.94 t 0,94 1.00 t 0,02 -2,22 t 0,50 1,00 t 0,03 

3F3 0,14 t 0,57 0,83 t 0,02 3,60 t 0,52 0,79 t 0,02 

3F4 4,80 t 0,54 1,00 t 0,03 6,42 t 0,46 0,96 t 0,01 

1G4 4,06 t 0,33 0,98 t 0,01 4,17 t 0,45 0,97 t 0,01 

E4 -1.18 t 0,27 - -0.79 t 0.24 -
3H4 0,22 t 0,34 0,99 t 0,02 -1,12 t 0,30 0,96 t 0,01 

3H5 -0.77 t 0,67 1,00 t 0,01 -0,72 t 0,37 1,00 t 0,01 

3H6 1,52 t 0,18 1,00 t 0,01 -1.10 t 0,33 1,00 t 0,01 

116 0,85 t 0,22 - 1,64 t 0.20 -

E6 -0.51 t 0,17 - -0,68 t 0,16 -

3J6 0,57 t 0,20 - -0,49 t 0,20 -

3J7 -0,69 t 0,31 - -0,68 t 0,23 -

3J8 0,26 t 0,11 - -1,35 t 0,23 -

B peay!lbTaTe t!Jaaoaoro ·aHam1aa c. fmax =7 6bt!10 nony4eHo 2 pewe
Hit1.A A 1t1 B /eM. ra6n.2/ co 3Ha4eHit1.AMit1 x~.paBHbtMit1 175 1t1 326 np1t1 
x2 =166. YpoaeHb AOCTOaepHOCTit1 no x2 -Kplt1Teplt110 cocraan.AeT Ail.A 
Ha6opoB A )11 B COOTB8TCTBeHHO 0. 30 )11 2 '7· 1 o- 12• TaKit1M o6pa30M' 
peweHit1e B MO>KeT 6btTb or6poweHo no xlLKplt1Teplt110. Ocraaweec.A 

peweHit1e xopowo cor na.cyerc.A c peweHit1.AMit1 ApHATa 1t1 AP /
171 

1t1 
H.Xowlt13aKit1 115~An.A npoaepKit1 ycroA41t1BOCTit1 nony4eHH~X peweHit1A 
np1t1 lt13MeHeHit11t1 41t1C!la napaMerpoa npOit13BOAit1!10Cb yro4HeHit1e lt1CXOA
H~X Ha6opOB cfmax=5~. nplt1 3TOM xapaKTep peweHit1A He lt13MeHit1!1C.A, 

XOT.A Ka4eCTBO Onlt1CaHit1.A H8CKOilbKO YXYAW1t1!10Cb. 
HcK!1J04eHit1e lt13 Ha6opa lt1cnonbaoaaHH~X a $aaoaoM aHa!llt13e AaH

HbiX pe3y!lbTaTOB A1t1CnepC.It10HHOro aHa!llt13a rpeAHa )11 Kp0!1!1a
1411 

He 

lt13MeH.AeT nony4eHH~X peweHit1A. 
5 
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TnClnut\n_:J... 
3tCCI1CpHMCI!TD1lbllbiC i~OIIIIhiC' 1 IICIIOJ11,'10111lllllloftl 11 4lll'lClOOM 
a11anHse npH sueprHl1 670 M'1!\ 

He6mo- ~ PeweHHe A PeweuHt C "-we• ... B Kon-eo •••Nell Ccbi/1K.ll 
HopNa ~~ tx~ I\~ 

HCKn. 
MIIM'IHHI Np HopHa HopHe T0<4tK 

«~tot /27/ 1 -- 0.24 -- 0.13 -- 0.23 -
6jn /27/ 1 -- 0,08 -- 0,11 -- 0.44 -
a6r /40/ 1 -- 0.00 -- 0,00 -- 0.02 -
a6l /27/ 1 -- 0,00 -- 0,06 -- 0.01 -
o( N7 1 -- 0.56 -- 0,82 -- 0,00 -

REF2 /41/. 1 -- 0,03 -- 0.00 -- 0,02 -
REF3 /41/ 1 -- 0.12 -- 0,09 -- 0.02 -

8185 9 1.04! 0.06 0.59 1,04 ! 0.06 0,58 .1.04 ! 0,06 0,58 1 
G11 41 1,00! 0.04 1,07 1.00! 0,04 1.11 1.01 ! 0.04 1.12 3 
M15 2 0.98! 0.04 0.05 0,98! 0.04 0.09 0,99! 0.04 0.05 -
813 5 1,01 ! 0.05 1,22 1,00! 0.05 1.27 1,01 !0.05 1,68 1 

d6 814 7 0,97! 0,03 0.52 0.97! 0,03 0.47 0,98! 0,03 0.45 2 d:ii" 031 26 -- - -- - -- - 26 
815 6 1,16! 0.05 0.26 1,16!0,05 0.30 1.17! 0,05 0.42 2 
N3 7 0,98! 0,03 0,13 0,97! 0,03 0,05 0.98! 0,03 0,04 1 
W7 20 1,09! 0.04 0.87 1,09! 0.04 0,67 1,10 !0,04 0,76 -
A3 13 1,09! 0,04 1,37 1,08! 0,04 1.24 1.09! 0,04 1,31 3 

A11 8 -- 0,45 - 0.35 -- 0,36 -
A11 1 -- 0.22 - 0.15 -- 0.26 -
A9 11 -- 0,79 -- 0,71 --· 0.78 1 p S9 6 -- - - - -- - 6 
B1 15 -- . 1.W - 1.23 -- 1,59 -
A3 14 -- 1.~0 -- 1.33 -- 0.38 -

019 13 -- 1.13 -- 1,13 -- 0,31 -
0 811 2 -- 1,42 -- 0.42 -- 0.26 -

S9 5 -- 1,69 -- 1,99 -- 0,91 -
R L6 4 -- 1,54 -- 1,88 -- 1.58 -
R' L6 4 -- 0.79 -- 0.88 -- 1,27 -

G6 2 -- 1,13 -- 1,31 -- 1,27 -
Cnn G5 1 -- 0,63 -- 0.62 -- 0.62 -

019 13 -- 0.66 -- 0,69 -- 0.67 -
/28/ 2 -- 0,31 -- 0.51 -- 0,34 -

ell S92 15 -- 0,88 -- 0,69 -- 0.67 -
Ckp N6 1 -- 0,46 -- 0.48 - 0,49 -

-

2.2. $asos~~ aHan~s np~ 3HeprH~ 670 M3B 
B A~anasoHe 3Hepr~i-1 650-690 M3B noM~Mo nonHbJX ce4eH~i-1 a tot, 

a in , f..a T , f..aL K HaCTOflll.(eMY BpeMeH~ ~3MepeHbl 8 Ha6nJOAaeMbiX. 

sen~4~H: ~ ' pI D, R, R' ' cnn • cff ·Ckp· 0AHaKO C-:AYeT OTMe
T~Tb, 4TO ~3 231 3KCnep~MeHTanbHO~ T04K~ Ha AOniO-- ~ p np~-d0 
XOA~Tcfl 178 /eM. ra6n.3/. KpoMe roro, yrnosafl saBHC~MOCTb 
ocranbHbiX Ha6nJOAaeMblX sen~41<1H, sa ~cKnJ04eH~eM napaMerpos Cnn 

/28/ 

H Cee (S-92), H3MepeHa c HeBbiCOKoi-1 T04HOCTbJO, s l'o speMfl KaK 
A~$$epeHu~anbH~e ce4eH~fl ~ nonflp~sauHfl H3MepeH~ AOcraT04HO 
T04HO B w~poKoM yrnosoM A~anaaoHe. AaHH~e no nonflp~sau~~ 
xopowo cornacyJOTCfl s npeAenax craT~CTH4eCK~X ow~6oK, no3TOMY 

Ta6mm;a 4 

<I>asoBbte cp;BHrH p;nH pp-pacceHHHH rrpH 3HeprHH 6 70 M3B 

<1!113. PeweHHe A PeweHHI C PeweHHe B 

CABHr 6" '1 e· '1 ft• 'l 
150 -32,78 ±7,50 0,79±0,19 -38,95110,07 0,92!0,22 -37,09 1'7,63 0,75:!0,18 

3PO -69,14:! 13,24 0,46!0,17 -68.()9! 21.75 0,54!0,18 -15.2t. :!: 2.81 0,97:!:0,12 

3P1 :. 42,98! 4,43 1,00!0,13 - 39,38 ! 12.39 0,89:!:0.22 -41,09 ± 1,69 1,0010,10 

3P2 14,81 ± 1,73 0,96±0,05 19,30:!: 3,62 1,00!0,11 28.54:! 1,99 0,81 !O.OS 

102 11,54! 2,84 0,67!0.08 2,97! 3,62 0.77!0,17 4,30 t 2.22 0~!0.(15 

E2 -0,89:!: 2,21 - -2.57 ± 1,76 - 3.47:!: 1.39 -
3F2 -8.68! 2,16 1,00±0.03 -5.21 ± 1,47 0.98 !0.02 -8,94! 1,85 0.93±0,03 

3F3 1,60:!: 2,51 0,74!0,05 1,76! 1,74 0,73! 0,09 -0.24 :!: 1,71 0,86!0,05 

3F4 2.31 :!: 0.96 1,00!0,08 4,88 !0,63 1,00 !0.06 0,24 :!: 1.43 1,0010.06 

1G4 4.40! 0,94 0.99!0.06 5,68:!: 2,80 0.94! 0,11 5,58! 1,11 0.91 !0,04 

E4 -1.46! 0,43 - -2.92:!: 0,48 - -2.30 :t 0.75 -
3H4 -1,87! 1,21 1,00±0,00 0,39 !:0,94 1.0010,00 0,01 t 1,12 1,00 ±0.00 

3H5 2.45:!: 1,48 0,9210,06 -3.99 ±0,87 0,95:!: 0.06 -0.88 :1: 1.81 0.93 t 0,03 

3H6 1.76 t 0,64 1,00!0,00 1,60 10,1.6 1.00:1:0,00 1,69 :1: 1.00 1.0010.00 

116 0,16 !0,59 - 1,90 !:0,76 - 1,41 :1:0,67 -
E6 0,56!:0,41 - -0.87± 0,47 - -1.6310,46 -
3J6 1,31± 0,71 - 1,00 ± 0,57 - 1,53 :t 0.42 -
3J 7 0,00t1,06 - -2,35'! 0.49 - 0,10:!: 0,90 -
3J8 0,70:!:0,14 - 0,65±0,20 - 1,691 0,43 -
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np111 nposegeHII1111 ~a30BOrO aHa111113a HOpMW BBOAII111111Cb TOilbKO AilR 
A111~~epeH~111a1lbHWX Ce4eHII1~. nony4eHHWe HOpMW 111 4111C110 111CK11D4eH
HWX T04eK npii1BegeHW B Ta6n.3. 

np111 nposegeHII1111 ~a30BOrO aHa111113a 111CnOilb30Ba11111Cb WeCTb Ha4anb
HbiX Ha60pOB ~a30BbiX CABII1rOB, nony4eHHbiX B pa60TaX /15·17 ,22/. 
B pesynbTaTe ~aaosoro aHan111aa 6wn111 nony4eHw Tpll1 peweHII1R A, B 
111 C /eM. Ta6n.4Lco 3Ha4eHII1RMII1)( 2,paBHbiMII1 203, 193 111 199 COOT
BeTCTBeHHO, npll1)(2;185. PeweH111e C no CBOeMy xapaKTepy 6n111>t<e 
K peweHII1D A,4eM peweHII1e B. OcHOBHoe orn1114111e peweHII1R A or pewe
H111R C COCT0111T B TOM, 4TO nocnegHee 111MeeT 60ilbWOe a6C011DTHOe 
3Ha4eHII1e peanbHbiX 4acre~ ~aaoBbiX CAB111ros 3 P0 111 3 P 1 111 MeHbwee 
3Ha4eHII1e peanbHO~ 4acr111 ~aaosoro CAB111ra 1D2 • 

4111C110 111 xapaKTep peW€HII1~ He M€HR€TCR np111 nepeXOA€ K M€Hb
WII1M 3Ha4€H111RM f =5,6. max 

np111 npOB€A€HII1111 ~a30BOrO aHa111113a 6e3 111CnOilb30BaH~R ~aC4eT-
HWX 3Ha4€H111~ peailbHWX 4aCTe~ aMn11111TYA nOA yrnOM 0°' 41 

nony4eHw nRTb peweHII1~, TPII1 1113 KOTopwx s npeAenax ow11160K cos
naAaDT c peweHII1RMII1 A, B 111 C. 

2.3. $aaosw~ aHa111113 npM 8Hepr111111 720 M3B 

B WMpOKOM 3HepreTII14eCKOM 111HTepsane 670-796 M38 KpOMe AaH
HWX no nOilHWM Ce4eHII1RM cy~eCTBYDT 3KCnepMMeHTa1lbHWe gaHHWe no 
ynpyroMy PP-pacceRHII1D 11111Wb Tpex Tll1nos: da/d!1, P, Cnn• no3TOMy 
np111 npoBeAeHII1111 ~asosoro aHan111aa npM 3Heprii1M 720 M3B 6wn111 111C
nonbaosaHw napaMerpw TPO~Horo pacceRHII1R D,R,R~ nony4eHHWe s 
3Kcnepii1MeHrax (S-9) 111 (L-8), BblnOnHeHHbiX np111 3Heprll1111 6 70 M3B, 
111 napaMeTp CnMHOBO~ KOppenR~II1M, 1113MepeHHW~ B 3Kcnepii1MeHTe 
(S-92) np111 8Hepr111111 665 M3B, a TaK>~<e AaHHble no A111~~epeH~111anbHbiM 
Ce4eHII1RM/ ?ony4eHHble B ni1R<!l npll1 3Heprii1RX 698 M3B (V-7) 111 
746 M3B 38 . 

B Ka4ecrse Ha4anbHbiX Ha6opos 6bl11111 111Cnonb30BaHbl peweHII1R, 
nony4eHHble s pa6orax 115·17, 221• HopMbl BBOAMilMCb gnR All1$~epeH
~111anbHwx ce4eHII1~ 111 nonRp111aa~111~ /eM. ra6n. 5/. B peaynbTare 
~asosoro aHanMsa nony4eHo 2 peweHII1R Tll1na A 111 c /eM. T~6n.6/ 

CO 3Ha4eHII1RMM )(~paBHbiMM 168 111 164 COOTBeTCTBeHHO, npll1)(2 =166. 
4111C110 111 xapaKTep peWeHII1~ He MeHReTCR np111 nepeXOAe K MeHbWHM 
3Ha4eH111RMfmax =5,6. np111 npoBeAeHII1111 ~a30BOrO aHa111113a 6e3 111C
nOilb30BaHMR pac4eTHWX 3Ha4eHII1~ peanbHWX 4aCTe~ aMn11111TYA nOA 
yrnoM 0° 1411 KpoMe peweHM~ Tll1na A 111 C gononH111TenbHO no"' 
ny4eHw e~e ABa peweHII1R. 

2.4. ~aaosw~ aHanll13 np111 8Hepr111111 760 M3B 

KaK yme OTMe4anocb, Ha6op 3Kcnepii1MeHTOB no ynpyroMy pp
pqcceRHII1D orpaHII14eH B paCCMaTpii1BaeMOM All1ana30He 3Heprll1~ TpeMR 
T111naM111 Ha6nDAaeMWX Be111114111H, n03TOMy, KaK M B npeAWAY~eM cny-
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Ta6nm:J;a 5 

3KCIIepHMeHTaJibHb!e ,o;aHHb!e, HCIIOJib30BaHHb!e B lj)a30BOM 
aHaJIH3e rrpn 3Heprnn 720 M3B 

Ha6mo- Kon-ao PeweHHe A PeweHHe C Kon-ao 

.QaeMaft CcbmKa TO"'eK 
\YNp 

MCKn. 

aenM"'MHa Np HopMa \o/Np HopMa TO"'eK 

6tot /27/ 1 -- 0,03 -- 0,20 -
6in 127/ 1 -- 0,05 -- 0,01 -

•6r /40/ 1 -- 0,00 -- 0,00 -
.61 /27/ 1 -- 0.00 -- 0,00 -
o{ /44/ 1 -- 1,65 -- 1,72 -

REF2 /411 1 -- 0.05 -- 0,06 -
REF3 /41/ 1 -- 0.02 -- 0.00 -

/38/ 25 0,97! 0,02 0,78 0,97 ! 0.02 0.78 -
V7 28 1,08! 0,03 1,36 1,07 t 0,03 1,36 2 

d6 R9 13 0,95:!: 0,02 1,12 0,95! 0.02 1,12 -
dJl. M37 11 1,09 t 0,02 0,57 1,09:!: 0,02 . 0,56 -I 

A 112 16 1,06 :!: 0,02 1,00 1,06 :!: 0.02 0,98 1 

A3 12 0,90! 0,03 0,39 0,90 :!: 0,03 0,40 1 

C13 8 0.99 ! 0,03 1,23 0,99 :!: 0,03 1,28 -
A3 14 1,04:!: 0,04 0,69 1,04 :!: 0,04 0,66 -

p M25 11 0,93:!: 0,03 0,33 0,93:!: 0,03 0.37 2 

C26 2 1,01 :!: 0,07 0,01 1,02 :!: 0.07 0,01 -
C26 12 1.03 ·:!: 0,03 0,53 1.03 :!: 0.03 0,53 -

D 59 5 -- 0,64 -- 0,30 -
R L6 4 -- 1,17 -- 1,24 -
.R, L6 4 -- 1,29 -- 1,03 -

Cnn 
/28/ 2 -- 0,46 -- 0.24 -
C26 15 -- 0,52 -- 0,44 1 

C11 592 15 -- 0,67 -- 0,65 -

4ae, MW BWHY>t<AeHW npii1BneKaTb AOn011HII1Te1lbHWe gaHHWe C 6nii13KII1X 
3Heprll1~. npM npoBeAeHII1111 ~a30BOrO aHa11H3a s6nH3H 3HeprH~ 
760 M3B 6bUlH 111Cnonb30BaHbl napaMeTpbl TPO~Horo pacceRHHfl D , 
R' A, H3MepeHHwe B noc-AnaMoce 1371 npH 3HeprHH 796 M3B. 

' 

B Ka4eCTBe HCXOAHWX Ha6opOB ~a30BWX CABHrOB HCnOilb30Ba11HCb 
7 peweHII1~, nony4eHHble B pa6oTax /U>-1 7,221. B npo~ecce ~asoso-
ro aHa11H3a HOpMbl BBOAHilHCb TOilbKO Ailfl gaHHbiX no AHC!J<!JepeH~I!Ianb

HbiM Ce4eHI!1fiM. 3Ha4€HHfl HOpM H K011H4€CTBO HCK11D4€HHbiX T04eK npH
B€A€Hbl B Ta6n. 7. 
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Ta6nm.~;a 6 

<l>a30Bbie cgBHrH gnR pp -pacceRHHH rrpH 3HeprHH 7 20 M3B 

¢la30BbiH PeweH~-te A PeweHHe C I 
CABHr a· I"[ o• 11 

150 -35,56 :!; 9,45 0,92 :!; 0,24 -46,07 :!; 13,93 0,66:!; 0.28 : 

3PO - 35,08 :!; 22,89 0,31 :!; 0,44 -114,53 ! 25.79 0,52! 0.62 i 

3P1 -54,21'! 15,02 0,71 ! 0,21 -65,34 :!; 16,64 0,51 :!; 0,18 

3P2 19,37:!; 6.13 1,00 :!; 0,18 14,08 :!; 3,10 0,97 ! 0,14 

102 7,86 :!; 2,60 0,68! 0,11 3,75 :!; 3.22 0,75:!; 0,05 

£2 2.87 :!; 3,46 - 1,99 :!; 3,98 -
3F2 -5.98 :!; 2,58 0,83 :!; 0.09 -8,73 :!; 4,14 0,92 :!; 0,10 

3F3 0.86 :!; 2,55 0,68 :!; 0.08 1.2 8 :!; 1.,21 0.76 :!; 0,05 

3F4 4,68 :!; 1,67 1,00 ! 0.04 6,82 ! 3,30 1.00 :!; 0,06 

1G4 5,74 :!; 0,98 0,96:!; 0,06 5,91 :!; 1.47 0,94 ! 0,04 

£4 -3.15 :!; 0,63 - -3.93 :!; 1,12 -
3H4 -1.29:!; 2,19 1,00 :!; 0.12 -O.D7 :!: 2.76 0.98 :!; 0,05 

3H5 -2,82:!; 1.79 1.00:!; 0,09 -3.82 :!; 1,91 0,96 :!; 0,04 

3H6 1.70 :!; 0,59 0.98 :!; 0.03 0,58 :!; 2.27 1.00 :!; 0.03 

116 0.77 :!; 0,69 - 1.27 :!; 0,82 -
£6 -1.49:!; 0,48 - -0.85 :!; 0.62 -
3J6 0,59 :!; 0.70 - -0.36:!; 2.58 -
3J7 -1.43 :!; 0,80 - -1.57 :!; 0,97 -
3J8 0,49 :!; 0.29 - 0,53 :!; 0.22 -

B peayrrbTaTe ¢aaosoro aHarrM3a 6~nM nony4eH~ ABa peweHMR 
A MC/cM. ra6n.8/ co 3Ha4eHMeMx 2,paBHbiM 113M 103 coor
seTCTBeHHO, np~ )(2 =137. 

np~ npOBeAeH~~ ¢a30BOrO aHarr~3a 6e3 ~CnOJ1b30BaH~R pe3yrrb
TaTOB lpei1Ha ~ Kponna 1411 KpOMe peweH~i1 r~na A ~ C 6blrr~ nony-
4eHbl ell\e ABa peweH~R. 

2.5. ¢aaos~i1 aHan~a np~ 3Hepr~~ 800 MaB 

3a nocneAH~e 4eT~pe roAa rpynnoi1 M3LAMPF6~n s~nonHeH 6onb
woi1 ~~KIT pa6oyl35·37/ no ~3MepeHM~ napaMeTpOB HYKITOH-HyKrrOH
HOrO pacceRH~R np~ 3Hepr~~ 796 MaB. B peayrrbTaTe ar~x ~ccneAo-
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Ta6nmJ;a 7 

3KCrrepHMeHTaiTbHbie gaHHbie, HCITOITb30Bai!Hble B cpa30BOM 
aHanH3e rrpH 3HeprHH 760 M3B 

Ha6mo- Kon-so PeweHHe A PeweHHe C Km-ao 
AaeMaR CcbiilKa TO'ieK 

\rNp xJ'Np 
HCK/1. 

BellH'iHHa Np HopMa HopHa TO'ieK 

6tot /27/ 1 -- 1,53 -- 1,58 -
6in /27/ 1 -- 0,03 -- 0.04 -

"'6T /40/ 1 -- 0,10 -- 0.24 -
"'6L /27/ 1 -- 0.00 -- 0.02 -
o{ /44/ 1 -- 3.70 -- 1.74 

REF2 /41/ 1 -- 2,98 -- 1,97 -
REF3 /41/ 1 -- 0.14 -- 0.10 -

/38/ 25 1.03 :!; 0.01 0,88 1,04 :!; 0.02 0.83 -
d6 W7 20 1.05:!; 0.03 1,07 1,04 :!: O.D3 1,02 1 
dJl. V7 28 1,02 :!; 0.03 0.74 1.03 :!: O.D3 0.70 1 

A112 16 1,01 :!; 0.03 0.62 1.00 :!; 0,03 0,64 -

81 17 -- 0,52 -- 0.37 -p 
N5 5 -- 0,24 -- 0.23 -

D 1371 10 -- 0,13 -- 0.23 -
R 1371 12 -- 0,43 -- 0.23 -
A /37/ 12 -- 0,22 -- 0,20 -
Cnn C26 15 -- 0,67 -- 0.68 ~~ /28/ 2 -- 0,35 -- 0,16 

saH~i1 6b1no M3MepeHo A~<P¢epeHL\MarrbHOe ce4eH~e (W·27) ~ nony-
4eHbl HOBble AaHHble no nonRp~3al\~~ cnn' D 'R' A. B HaCTORll\ee 
speMR 4~cno ~aseCTH~X Ha6n~AaeM~x sen~4HH npM 3Hepr~~ 800 MaB 
COCTaBrrReT 11. 

B Ka4eCTBe ~CXOAHWX Ha60pOB ¢a30BWX CAB~rOB HCnOrrb30Barr~Cb 
peweH~R, nony4SHHble s pa6orax 'lo,i7/ ,~ 4 peweH~R, nony4eHHble 
B·AaHHOi1 pa6ore np~ 3Hepr~~ 760 M3B /eM. pa3Aen 2.4/. np~ 
nposeAeH~~ ¢aaosoro aHan~aa npOM3BOA~nacb nepeHOpMHposKa AaH
HWX no A~¢¢epeHL\~arrbHWM ce4eH~RM ~ nonAp~3al\~RM. Heo6xoA~MOCTb 

nepeHOpM~posK~ AaHHWX no nonRp~3all~~ csnaaHa c TeM, 4TO AaH
Hwe 3Kcnep~MeHTa (C-26)nemar Ha 10~ H~me /eM. ra6n.9/ peaynbra
ros 6onee n03AH~X ~3MepeH~i1 135,36/. 

B peayrrbTaTe ¢aaOBQ[p_ aHarrM3a 6biJ10 nony4eHo OAHD peweH~e 
T~na A c x2 =187 np~ x2=172 /eM. ra6n. 10/. nony4eHHOe peweHJ1e 
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Ta6Jmu;a 8 

«PasoBbie cp;mirH p;mr pp-pacceHHHH npH 3HeprHH 760 M3B 

4>a30Bbli4 PeweHHe A PeweH~-te C 

CABHr so rt so fl 
1SO -79,46 :!; 24,10 0,57 :!; 0.07 -94,62 :!; 13.70 0,59:!: 0,07 

3PO -55.76 :!: 21.31 0.49 :!: 0,33 -126,54 :!: 7,62 1,00 :!: 0,21 

3P1 -54,14 :!: 13.03 0,65:!: 0.21 -107,80 :!: 15,92 0,36 :!: 0,09 

3P2 17.33 :!: 4,71 0.96:!: 0,12 10,87:!: 2,29 1.00 :!: 0,06 

102 3,27 :!; 2,34 0,72 :!: 0,01 5,88 :!: 3.'22 0,73 :!: 0.02 

£2 0,19 :!: 1,80 - 2,87 :!: 1,04 -

3F2 -8,13:!: 2,88 0,90 :!: 0,06 -11,48:!: 2.75 0,89:!: 0,06 

3F3 -3,47:!: 1,39 0.66 :!: 0,03 0,31 :!: 2,15 0,66:!: 0,02 

3F4 6,51 :!: 1,21 0,98:!: 0,04 2.01 :!: 0,81 1.00 :!: 0,03 

1G4 3,20:!: 1,20 1.00 :!: 0,01 1.67 ± 0,81 1.00:!: 0.01 

£4 -1.05 :!: 0,58 - -0,31 ± 0,69 -

3H4 -0,38 ± 1.00 0,94:!: 0,03 -5,48 :!: 0,94 0,96 ± 0.03 

3H5 -1.20 :!: 1.11 0,96:!: 0,02 -1,92:!: 1,12 0.95:!: 0.01 

3H6 0.88 ± 0,64 1.00 ± 0,03 1.04 :!: 0,53 0,98 :!: 0,02 

1 I 6 0,97 ± 0,60 - 0,44:!: 0,88 -
£6 -0,88 ± 0,42 - -0,75 :!: 0,51 -
3J6 0,02 ± 0.53 - -1.54 :!: 0,94 -
3J 7 -0,95 :!: 0,76 - -1.11 ± 0,58 -
3J8 0,40 :!: 0,23 - 0.83:!: 0,22 -

6n~sKo K peweH~ID ApHp;Ta ~ p;p.1171 np~ 3Hepr~~ 800 M3B. 
~cnonbS08aH~e 8 ¢aso80M aHan~se pac4eTHWX sHa4eH~~ peanbH~X 

4CICTe~ aMnn~TYA nop; yrnOM 0° He np~80A~T K SaMeTHOMY ~SMeHe
H~ID peweH~~-

2.6. ¢aso8W~ aHan~s np~ 3Hepr~~ 950 M3B 

¢aso8~~ aHan~s np~ 3Hepr~~ 950 M3B nposop;~nc~ c ~cnonbso-
8aH~eM 3Kcnep~MeHTanbH~X p;aHH~x, saKniD4eHH~x 8 ~Hrep8ane 
930 + 970 M3B. ,L\ononH~TenbHO 6bin~ eKniD4eH'bl pesynbTaTbl 3Kcnep~
MeHTa no ~sMepeH~ID napaMerpa cn~H080~ Koppen~~.!~~ Cfe, BbtnonHeH
Horo np~ 3Hepr~~ 995 M3B (S-92). B HaCTO~II\ee epeM~ e yKaSaHHOM 
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Ta6Jmu;a 9 

3KCIIepHMeHTaJ!bHble p;aHHbie, HC

IIOJib30BaHHble B clJa30BOM aHaJIH-

3e npH ·3HeprHH 800 M3B 

Ha6mo- Kon-Bo PeweHMe A Kon-.o1 
Ale Mall CcbrnKa TO'ieK 

\YNp 
MCKn.! 

1enM~HHa Np HopHa TO'iftK 

6tot /27/ 1 -- 0.00 -
6;n /27/ 1 -- 0,08 -

.6r /39/ 1 -- 0,05 -
•6L A164 1 -- 0,00 -
o( /44/ 1 -- 2.21 -

/38/ 23 0,99! 0.02 0,68 -
d6 

R9 14 0,92! 0,03 1.00 1 

d:ii"" A3 12 0,86! 0,03 0.56 1 
521 3 1,07! 0,03 0,50 -
W27 7 1,06! 0.03 1.34 -
/33/ 11 1,00 ! 0.01 0,85 -

p /36/ 13 1.00! 0,01 0,58 -
A3 13 0,97! 0,03 0,82 -

C26 26 1.09! 0,01 1,13 2 

D /37/ 11 -- 0,68 -
R 1371 12 -- 0,20 -
A 1371 12 -- 0,75 -

/36/ 14 -- 1,17 -
Cnn 1321 12 -- 1,55 -

/28/ 2 -- 0,71 -
ell 592 14 -- .1,46 -

3HepreT~4eCKOM A~anasoHe ~s

eecrH~ pesynbTaT~ ~sMepeH~~ 10 
Ha6niDp;aeM~x een~4~H, 3Ha4~Tenb-

da · HCIH 4aCTb KOTOPbiX (--, P, C , 
dO nn 

D, R, A) nony4eHa e 3Kcnep~
MeHrax, BblnOnHeHHbiX Ha C~HXpo
L!~KnOTpOHe m1~¢ /26, 28·31, 38/ 
e 1978-1981 rr. Cn~coK BKniD4eH
Hwx 8 ¢aso8~~ aHan~s ACIHH~x 
np~BeAeH e Ta6n.11. 

WecTb ~cxop;H~x Ha6opoe ¢a
soe~x cp;e~roe, ~cnonbSOBaHH~X 

np~ npoeep;eH~~ ¢asoeoro aHan~
sa, 6bln~ nony4eHbl e pa6o-
rax 115·17 •251" B pesynbTare ¢a
soeoro aHar~sa nony4eHo 4eT~pe 
peweH~R A,C,D ~ E co SHa4eH~R
M~ X2, paBHbiM~ 295, 274, 324 
~ 301 COOTBeTCTBeHHO, np~ 

x 2 =212 /eM. Ta6n.12/. PeweH~e 
A e npep;enax ow~6oK coenaAaer 
C ~CXOAH~M Ha60pOM, nony4eHH~M 

e pa6oTe128< a peweH~H C,D ~ E 
6nHSKH K Ha4anbH~M Ha6opaM H0 , 
S H L2, KOTOpble 6bin~ nony4eHbl 
e pa6oTe 1 16~4~cno H xapaKTep 

peweHH~ He MeHReTCH np~ ~cKniD4eHH~ H3 ¢asoeoro aHanHsa pesynb
TaTOB lpe~Ha ~ Kponna ~.Ben~4~Ha x2 p;nR 8Cex nony4eHHbiX pewe
H~~ saMeTHO npe8blwaeyx2, n03TOMY HCKniD4~Tb KaKoe-n~6o pewe
HHe no x2-Kp~TepHID HeeosMomHo. BKnap; orp;enbH~x 3KcnepHMeHTOB 
e x 2 npHsep;eH e ra6n. 11. npemAe ecero cnep;yer OTMeTHTb OTHo
CHTenbHO H~3KOe Ka4eCTBO OnHCaHHH p;aHHbiX no AH$¢epeH4HanbHbiM 
Ce4eHHRM. OcHOBHOi:i BKnaA B x 2 BHOCHT 3KCnepHMeHTbl D-24, R-9, B-28. 
YrnosaR sasHcHMOCTb nonRp~Sa4H~ H napaMeTpa cnHHOBoi:i Koppen~-
4HH CnnXOpowo cornacyiDTCR c pesynbraraMH p;pyr~x 3KcnepHMeHTos; 
nepeHopM~po8Ka ACIHHwx no nonHpH3a4HH yMeHbwaer x2 AnH Kamp;oro 
H3 HCI~AeHH~X peweHHi:1 HeCyll\eCTBeHHO. 3Ha4~TenbH~i:1 BKnap; B x2 
BHOCRT 3Kcnep~MeHTanbHWe 3Ha4eHHH napaMerpoe D,R 1-1 A.YAoener
sopHTenbHOe om1CaH~e yrnoso~ saeHC~MOCT~ napaMerpa A fx2 Ha 
T04KY- 1 I MOmHo nony4~Tb, HCKniD4~B T04KY A(90°), BKnaA KoropoA 
s x 2 6n~soK K 9 AnH scex peweH~i:1. 

3aMeTHOe OTJlH4He yrnOBbiX sasHC~Mocre~ napaMeTpoe D, R H A, 
pacc4HTaHHwx no ¢asoewM CAB~raM 4eT~pex Ha6opoe A,C, D ~ E, 
yKa3wsaer, no-B~AHMOMy, Ha HeAOCTaT04HYID T04HOCTb H3MepeHHH 
3T~x napaMeTpoe. YrnoBble sae~c~MocTH napaMeTpoe D ~ R 6nH3K~ 
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TaonHu;a 10 

<I>asosbie c,o;sHrH .o;nfl pp -pacce.HHH.H rrpH 3HeprHH 800 M3B 

<Pa3. PeweHHe A <Pa3. PeweHHe A 

C,QBHr a· 'l C,QBHr ~· 'l 
150 -55,20 ± 3,17 0,76 ± 0,07 E4 -1,27 ± 0,54 --
3PO -45,75 ± 3.50 0,83 :!: 0,08 3H4 1,23 ± 0,42 0,97:!: 0,02 

3P1 -43,05 ± 1,61 1.00 ± 0.06 3H5 -0,35 ± 0.59 0,91 ± 0.01 

3P2 21,06 :!: 1,21 0,72 ± 0.02 3H6 1,79 ± 0,17 1.00:!: 0,01 

102 4,19 :!: 1,64 0,66 :!: 0.01 116 0.80:!: 0,23 --
E2 -0,16 :!: 1,13 -- E6 -0.89:!: 0,20 --
3F2 -4.67 ± 0.82 0.84 ±. 0,02 3J6 0,70 ± 0.29 --
3F3 -6,19:!: 0,73 0,66 :!: 0,02 3J7 -1.25 :!: 0.26 --
3F4 6,76:!: 0.62 1,00 :!: 0,02 3JB 0.69 ± 0,12 --
1G4 3.39 :!: 0,60 0,97 :!: 0,01 - -- --

------ -

K sas~c~MOCT.HM 3T~x napaMeTpoa np~ 3Hepr~~ 800 M3B 137 ~ a TO 

speM.H Ki'lK nose,qeH~e napaMeTpa A np~ 3Hepr~.HX 800 ~ 970 M3B 

3Hi'l4~T€J1bHO 0TJ1~4aeTC5l B ~ccne,QOBi'lHHOM yrnOBOM ,Q~ana30He, 4TO, 

B03MOmHO, yKa3~Bi'l€T Hi'l C~J1bHyO 3i'lB~C~MOCTb napaMeTpa A OT 

3Hepr~~. ,lln.H ycTaHosneH~fl 3HepreT~4ecKo~ sas~c~MOCT~ napaMeT

pos D,R ~ A ~ ycTpaHeH~fl cTaT~CT~4eCKO~ H€O,QH03Hi'l4HOCT~ ¢a

sosoro aHan~sa Heo5xo,Q~Mo npoaecT~ ~3MepeH~5l 3T~x napaMeTpoa 

np~ 3Hepr~~ 950-970 M3B c T04HOCTbO 0,03-0,04. 

3. 3HEPrETH4ECKAR 3ABHCHMOCTb ¢A30B~X CABHrOB 

B pesynbTaTe ¢asosoro aHan~sa s ,q~anasoHe 3Hepr~~ 6307 
+950 M3B 5~n~ nony4eH~ peweH~.H n.HT~ T~noe A, B,C, D, E. B~,qe-

n~Tb peWeH~fl O,QHOrO T~na B paCCMi'lTp~aaeMOM 3HepreT~4eCKOM ~H- r 
Tepsane, ~CnOJ1b3Y5l CTi'lT~CT~4eCK~e Kp~Tep~~. HeB03MOmHO. 3TO 

05CT05IT€J1bCTBO cy~eCTBeHHO ~aTpy,QH.HeT ~HTepnpeTa~~O nony4eH- '' 

H~X pesynbTaToa. TeM He MeHee aHan~s 3HepreT~4eCKO~ saa~c~Moc-

TM ¢a30B~X C,QB~rOB ~ np~MeHeHMe Kp~Tep~fl rna,QKOCT~ CTa6~J1bH~X 

Hyne~ aMnnMTYA 6appene 1421noseon.HeT OT,Qi'lTb npe,qn04TeH~e pewe-

H~RM T~na A, KOTOp~e RBJ15l~TC5l e,Q~HCTBeHH~M~ np~ 3Hepr~5IX 630 ~ 

800 M3B ~ xopowo cornacy~TC.H c peweH~eM ApH,QTa ~ ,qp/17/ np~ 

3T~x 3Hepr~.Hx. BHyTp~ ~HTepaana 630-800 M3B peweH~fl T~na A 

HeCKOnbKO OTJ1M4i'l~TC5l OT peweH~R ApH,QTa ~ ,qp.I171,4TO, no-a~,q~-

MOMy, CB513aHO C He,QOCTCJTKOM 3KCnep~M€HTi'lJ1bH~X ,Qi'lHH~X B yKa-

14 
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3i'lHHOM ~HTep8ane 3Hepr~~ M napaMeTpM3a~~e~ 3HepreTM4eCKO~ sa
B~C~MOCT~ ¢asosbrx CA8~ros s '¢asosoM aHan~se 117/. 

3HepreT~4€CKClR 3aB~C~M0CTb nap4~anbH~X CJMnn~TYA 1 ~ M 3 F
3 

nO,QT8epm,qaeT B~BO,Q 0 803MOmHOM cy~eCTB08ClH~H ,QHnpOTOHH~X pe-

30HaH'C08 8 3TMX COCTORHIHlX, C,QenaHHblf:i 8 pa50TaX /15,43/, ,[IH'ar~ 

paMMa ApraHa ,QJ1R 1 0 2 H 3 F3
nap4HClJ1bHbiX 80nH npHBe,QeHa Ha pVICYHKe. 

Taomm:a I I 

3KcrrepHMeHTaJ1hHble ,o;aHHbJe, HCIIOJ!h30BaHHble B tPL130HOM 

aHanHse rrpH 3HeprHH 950 M3B 

Ha6mo- Kon-ao PeweHHe A PeweHHe D(S) Kon-ec 
,qaeMaA CcbinKa TO'leK HCKn 

aenH'lHHa Np HopMa \~~ HopMa )(~Np TO'leK 

6tot 826 1 -- 0.04 -- 0.00 -
6in 825 1 -- 1.82 -- 0,70 -
•6r /39/ 1 -- 0,03 -- 0,00 -
"6L /27/ 1 -- 0.09 -- 0.01 -
o( /44/ 1 -- 3,46 -- 2.19 -

REF2 /41/ 1 -- 0,03 -- 0.25 -
REF3 /41/ 1 -- 1,16 -- 0,07 -

/38/ 23 1,03 ± 0.01 1.27 0.99! 0,02 1.20 -
024 8 1,11 ± 0.07 1,73 1,11 :!: 0,07 1,55 -

_Q.Q_ A3 14 1.00 :!: 0.03 1,36 1.02 ! 0.03 1,41 -
d.n. R9 9 1.00:!: 0.04 1,25 1.00:!: 0.04 1,62 -

K70 24 0.95! 0.03 1,18 0,97 ! 0.03 1,03 -
828 9 1.15 ! 0.06 1,47 1.14! 0,06 1,50 -
825 25 1,04 ! 0,03 0,97 1.04 ! 0.03 0,91 -

/32/ 13 -- 1.09 -- 1,09 -
/29/ 8 -- 0.22 -- 0,24 -

p /28/ 10 -- 0.60 -- 0.71 -
C26 7 -- 1,44 -- 1.13 -
A3 16 -- 1,22 -- 1,24 -

D /29/ 10 -- 1.55 -- 0.78 -
R /30/ 10 -- 2.26 -- 2,15 -

A /31/ 10 -- 1,67 -- 1,56 -

Cnn 
/28/ 12 -- 1,03 -- 0,82 -
/32/ 13 -- 0,61 -- 0.79 -

ell S92 15 -- 1,03 -- 1,03 -

IS 



TaonH~a II /rrpogon~eHHe/ 

Ha6mo- Kon-ao PeweHMe EIL2) PeweHMe C(Hol Kon-eo 
AaeMaft CcblnKa TO'IeK 

\~Np \o/Np 
MCKn. 

aenM'IHHa Np HopMa HopMa TO'IeK 

6tot 826 1 -- 0.08 -- 0,00 -
6jn 825 1 -- 2,14 -- 1,35 -

•6r /39/ 1 -- 0,00 -- 0,25 -
•6L 127/ 1 -- 0.01 -- 0,01 -

o( - /44/ 1 -- 2,75 -- 3.99 -
REF2 /411 1 -- 0.22 -- 0.00 . 
REF3 /411 1 -- 0.62 -- 0,01 -

/38/ 23 1,01 ! 0.01 1,17 0,99! 0,01 1,12 -
024 8 1.11 ! 0,07 1,55 1,10! 0,07 1,44 -

d6 A3 14 1,02! 0,03 1,35 1.02 ! 0,03 1.31 -
d.n. R9 9 1,00! 0,04 1,59 0,99! 0,04 1,84 -

K70 24 0,98! 0,03 1,07 0,97! 0,03 1,18 -
828 9 1.15 ! 0,06 1,50 1,14 ! 0,06 1,45 -
825 5 1,05! 0.03 0,94 1.03 ! 0,03 0.97 -

1321 13 -- 1,00 -- 1.06 -
129/ 8 --- 0,23 -- 0,24 -

p /28/ 10 -- 0,68 -- 0,79 -
C26 7 -- 1,19 -- 1,07 -
A3 16 -- 1,24 -- 1,23 -

D /29/ 10 -- 1,26 -- 2.31 -
R /301 10 -- 3,91 -- 2.22 -

A /311 10 -- 1,96 -- 3.63 -

Cnn 
/28/ 12 -- 0,74 -- 1.00 -
/321 13 -- 0,75 -- 0,78 -

Ctt 592 15 -- 1.04 -- 1,50 -

6onbw~e ow~6K~ B onpeAeneH~~ ~aaos~x CAB~ros He noasonR~T 
CAenaTb onpeAeneHH~X aaKn~4eH~~ o6 3HepreT~4eCKO~ aas~c~MOCT~ 
3P 0,1,2 - napl.l~anbHbiX aMnn~TYA· 

3AKniOYEHI-1E 

KpaTKO ~opMyn~pyR peaynbTaT~ pa6oT~, Heo6XOA~Mo OTMeT~Tb 
cneAY~~ee: 

·1. B peaynbTaTe ~aaosoro aHan~aa c rmax=7 B A~ana30He 3Hep-
r~~ 630-950 M3B nony4eH~ peweH~H nRT~ T~nos A, B,C,D, E. 
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TaonH~a 12 

<Pa30Bbie cgBHrH Af!H Pir" pacceHHHH rrpn ::meprHH, 950 M3B 

<l>alOBbiH PeweHHe A PeweHHe D(Sl 
CllBHr o• 1). o• 1). 

150 -33,75! 2.66 1.00 ! 0,14 -53,69 ! 6,68 0,63! 0,09 
3PO -68,39 ± 8.55 0.49 ± 0.12 21.77 :!: 1,91 0,72 ! 0.()5 
3P1 -54,67:!: 2,74 0,91 ± 0,03 -35,27 ! 6,37 0,29! 0.06 
3P2 14,39 :!: 3,88 0,31 :!: 0.03 44,24 ± 2,20 0,84 :!: 0.05 
102 3,35 ± 1,40 0,53 :!: 0,03 10,92 ± 2,54 0,57:!: 0.03 
E2 -4,16 :!: 2,69 - 0,79 :!: 0,78 -

3F2 -2.22:!: 1,41 1.00 ± 0,05 -8.36 :!: 0,97 0,83:!: 0,02 
3F3 -1 0,16 :t 1,2 2 0,77,:!: 0,03 -5.43 :!: 2,07 0.50 :t 0,01 
3F4 8,66 :!: 1.15 0,95:!: 0,03 0,16 :t 1.15 1.00:!: 0,06 
1G4 4,83 :!: 0,70 0,88:!: 0,02 3,41 :!: 0,75 0.94! 0,02 
E4 -3,58 :!: 0,59 - -1,23 :!: 0,68 -

3H4 0,81 ± 0,70 0,96 :!: 0,04 -5,11 ± 0,48 1.00 ± 0.01 
3H5 -4,78 :t 0,83 0,94 :!: 0,02 -3,03 ! 0,79 0,98 ! 0.02 
3H6 2,55 :t 0,57 1,00 ! 0,02 -2,71 ! 0,55 1.00 :!: 0.02 
116 1.75 ! 0,32 - 0,38 :t 0,37 -
E6 -1,97 :!: 0,37 - 013:!: 0,40 -
3J6 0.02 :!: 0,45 - -1,30:!: 0,17 -
3J7 -1.01 :!: 0,58 - -0,28 :t 0,49 -
3J8 0,38 :!: 0.21 - 0,27:!: 0,32 -

CllalOBbiH PeweHHe E(l2) PeweHHe C(Ho) 
C,llBHr 

c--- o• 1). o• r[ 
150 -.1 5,52 :!: 2,33 0,73 :!: 0.12 -76,31 :!: 15,28 0,41 :!: 0.09 
3PO -18,39:!: 1,66 1,00 :!: 0,08 -131,56! 4,59 0.96 :!: 0,13 
3P1 -26.66 :!: 1.64 0,81 :!: 0.05 -104,84 :!: 6,70 0,54 :!: 0.05 
3P2 133,26 :!: 1.91 0,64 :!: 0,03 25,93 :!: 1,47 0.70 :t 0,06 
102 -15.16 :!: 1.15 0,69:!: 0,04 11,61 :t 2,93 0.-65 :!: 0,03 
£2 -1.00 :!: 0,76 - 5,80:!: 1,61 -
3F2 -2,16 :!: 0.94 0,85:!: 0,02 -10.32 .!: 2,36 1.00 :!: 0,05 
3F3 -6,90 :!: 1,28 0,55 :!: 0,02 -7,98:!: 2,01 0,68 :!: 0,02 
3F4 13,60 :!: 0,94 1.00 :!: 0.04 1,13:!: 0.70 0.97 ± 0,02 
1G4 7,49 :!: 0.72 0,84 :!: 0,02 1,75 ± 0.98 0,92 ± O.D2 
·f.4 -4,13:!: 0,58 - -0,12.!: 1,03 -
3H4 0.94 :!: 0,44 0,94 ! 0,01 -4,38 ± 0.60 0,95 :!: 0,02 
3H5 -3.44 :!: 0,76 1,00.!: 0,01 -4,21 .!: 0,99 0,92 :!: 0.02 
3H6 5.75 :!: 0,52 1,00 ! 0.01 -1,25 .!: 0,48 1,00 :!: 0,02 
1!6 3.08 :!: 0,40 - -0.57 :!: 0,65 -
f.6 -1.13 :!: 0,47 - -1.96 :!: 0,56 -
3J6 1,21 ! 0.24 - -1.59 :!: 0,42 -
3J 7 - 2,37 ! 0,51 - -0,98 :!: 0,61 -
3J8 -0.84 .!: 0,36 - -0,12 :!: 0,19 -
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-0.3 -0.2 -0.1 

102 

0,1 0.2 

JlnarpaMMhi ApraHa p;mi 1o2 H 
3 F 3 napu;HaJihHbiX aMTIJIHTYA yrrpy
roro pp -pacceHHHH: ----•- perueHHe 
ApHp;Ta H gp / 17<-o-o-- pemeHHe 
XomnaaKH lUi/, • - p;aHHaH pa-
6oTa. 

2. np~ 3Hepr~HX 630+20 ~ 
800+12 nony4eHO eA~HCTBeHHOe 
peweH~e T~na A. 

3. AHan~a 3HepreT~4ecKo~ aa
B~C~MOCT~ $a30B~X CAB~rOB ~ np~

MeHeH~e Kp~Tep~H rnaAKOCT~ CTa-
6~nbHbiX Hyne~ aMnn~TYA 6appe
ne1421 noasonHeT oT6poc~Tb pe-
weH~e B, C, D, E . 

4. McnonbaosaH~e B $aaosoM 
aHan~ae pac4eTH~x 3Ha4eH~~ pe
anbH~X 4aCTe~ aMnn~TYA nOA yr
noM 0° aaMeTHO orpaH~4~BaeT 
4~cno nony4eHH~X peweH~~ np~ 
3Hepr~HX 670+20, ]20+15 ~ 
760~25 M3B. - -

5. Ha6niOAaeTCH peaoHaHcHonoA06Hoe noBeAeH~e napt.~~anbHbiX 
aMnn~TYA 1D ~ 3F3 AnH peweH~~ T~na A. 3Ha4~TenbHble ow~6K~ s on
peAeneH~~ 3P0,1,

2 
$C!I30BbiX CAB~ roe He noasonHKJT cAenaTb onpeAe

neHH~X aaKnl04eH~~ o B03MOmHOM cy~ecTBOBaH~~ A~npoTOHHoro pe-
30HC!IHCa B OAHOM ~3 3T~X COCTOHH~~. 

6. Ka4ecTBO on~caH~H AaHH~X np~ 3Hepr~~ 950 M3B aaMeTHO 
xyme, 4eM np~ 630 ~ 800 M3B. 3Ha411TenbHbl~ BKnaA BX2 BHOCHT 
3Kcnep~MeHTanbH~e AaHH~e no 113MepeH~IO R 11 A.napaMeTp~ D, R 
11 A np~ 3Heprl11-1 950 M3B ~aMepeHbl c HeAOCTC!IT04HO~ T04HOCTbiO. 

]. AnH ycTaHOBneHI-1H 3HepreTI14eCKO~ 3aB~C~MOCT~ napaMeTpOB 
D,R 1-1 A~ ycTpaHeH~R cy~ecTBYIO~e~ HeOAH03Ha4HOC~ $aaoeoro 
aHan~aa He06XOA~MO npOBeCT~ H3MepeHHH 3THX napaMeTpOB npl-1 
3HeprHHX 670-760 M3B 1-1 850-1000 M3B c T04HOCTbiO Ha ypoeHe 
0,03-0,04. 

ABTOP~ 6naroAaPH~ o.r.rpe6eHIOKY aa onpeAeneHHe Hyne~ aMnnH
TYA 6appene, COOTBeTCTBYIO~HX Ha~AeHHbiM peweHHRM, npo$eccopaM 
n.H.nanHAYCY 1-1 H.Xow1-1aaKH aa noneaH~e o6cymAeHHH. M~ np113~a
TenbHbl AOKTopaM A.necHKapy 11 M.MaK-HOTOHY aa coo6~eHHe HOB~X 
3KcnepHMeHTanbH~x AaHH~x. 
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PyKOnHCb nocTynHna e H3AaTenbCKHA OTAen 
24 MapTa 1982 roAa. 

., 
1:1 

BOB'IeHKO B. r. <l>a30Bblli aHaJIH3 ):\aHHbiX ITO pp
pacceHHHIO B :3HepreTH'IeCKOM HHTepBaJie 630-950 M:3B 

Pl-82-223 

BbmOJIHeH Q;JasOBbiH aHaJIH3 ,1:\aHHbiX no pp-pacceHHHIO B. ,L~Harra30He 
630-950 M:3B rrpH :3HeprHHX 630+20 M:3B, 670+20 M:3B, 720+15 MsB, 
760+25 M:3B, 800+ 12 M:3B, 950+20 J!.bB. <l>aso;biH aHaJIH3 npoBO,I:\11JICH 
C f~x=7, IloJiytieHbl e,I:\HHCTBeHHbie pemeHHH IIPH 3HeprHHX 630 H 
800 MsB , 6JIH3KHe K pemeHHIO ApH,I:\Ta H AP. I 1980 r. I. <l>a30BbiH 
aHaJIH3 rrpH 3HeprHHX 670, 720, 760 H 950 M:3B HeO):\H03Ha<IeH. AHa
JIH3 :3HepreTH'IeCKOH 3aBHCHMOCTH Q;la30BbiX C,I:\BHrOB TI03BOJIHeT Bbl,O;e
JIHTb HaH60Jiee BepOHTHOe pemeHHe, CylJieCTBY!OlJiee BO BCeM H3y-qeHHOM 
):\Haiia30He 3HeprHI!, 3HepreTH'IeCKaf! 3aBHCHMOCTb rrapu;HaJibHbiX aM
IIJIHTYA ,1:\JIH IIOJIY'IeHHOrO pemeHHH yKa3biBaeT Ha B03MOJKHOe CYlJieCTDo-· 
BaHHe ,1:\HIIPOTOHHbiX pe30HaHCOB B COCTOHHHHX l D2 H Sp S, 

Pa6oTa BbiiiOJIHeHa B na6opaTOpHH H):\epHb!X rrpo6JieM OIDIM. 

npenpHHT 061oeAHHeHHOrO 11HCTI1TYTa RAePHbiX HccneAOB8H11H. Jly6ti8 1982 

Vovchenko V.G. et al. Phase Shift Analysis of 
pp -Scattering in the 630-950 MeV Energy Range 

Pl-82-223 

Phase shift analysis of the pp -scattering data is perfor
med in the 630-950 MeV energy range at 630+20, 670+20, 720+ 
~15, 760~25, 800~12, 950~20 MeV with emnx•l. Single solutions 
have been obtained at 630 and 800 MeV energies. Phase shift 
analysis at 670, 720, 760 and 950 MeV is ambiguous. The analy
sis of energy behaviour of phase shift permits one to choose 
more probable solution existing over all tho anargy range in
vestigated. The energy dependence of partial wave amplitudes 
corresponding to this solution indicotos possible existence 
of diproton resonances in 1o e and 3 F n stat as. 

The investigation has been porformod ot tho Laboratory of 
Nuclear Porblems, JINR. 
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