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Co apeMeHH BbmonaeaHR ¢aaoaoro aaan11aa ayKnoR-l."''KliOHHoro pacceRHHSI npH sHeprHH 

147 MsB B liHTepaType IIOSIBHliOCb H9CKOlibKO pa60T, 3aMeTHO IIOIIOliHHBWIIX HaWK CB9.ll9HHR 

ll-5/ 
bTHOCHT9libHO xapaKT9pHCTHK np II pp -paCC9SIHHSI npll STOll: SHeprllll • Cne.llyeT 3aMeTIITb 1 

'ITO HOBbie .llaHHbl9 .llOCTaTO'IHO y .ll0Bli9TBOpHT9libHO liO:lKHliHCb Ra KpHBble, paCC'IHTaHRble IIO 

/6 7/ 
¢a30BbiM C.llBHraM 9.llHHCTB9HHOrO peweHHSI, IIOliY'I9HHOrO paaee 

1 
• 0.llRaKO :lKenaRHe 

yMeHbWHTb OWH6KII ¢a30Bb!X C.llBIIrOB aacTaBHliO aBTOpoa HCIIOlib30BaTb .llOIIOliHHTem.RyiO 

HH¢0pM8UHIO II YTO'IHHTb paRee Hal.ll9HHOe peweRHe. 3TO IIHTepeCHO 6bl110 C.llenaTb, B 'lacT

HOCTH, TaK:lKe II .llliSI TOrO, 'IT06bl 6onee TO'IHO Bb!SICHIITb HaCKOllbKO XOpOWO peayn&TaTbl 

/8 9 10/ 
cpaaOBOrO aHaliH3a cornacyiOTCSI C ¢a30BbiMH C.llBHraMH, Hail:.lleHHbiMH HHbiMII IIYTSIMH ' ' • 

/3/ 
K co:maneHHIO' ¢a30Bbll aHaliH3 neppHHra • BbiiiOliHeRHbll cpaBHHTenbHO H9.ll8BHO, 6bln npo-

ae.lleH 6e3 Bb1'111Cli9HHSI OWH60K II He .!laBan O.llH03Ha'IHOrO OTBeTa Ha STOT BOIIpOC. 

U.SHHble, acnonbaoaaHRble .llliSI npoaeLteHHSI ¢aaoaoro aaanaaa, npHBe.lleHbi a Ta6naue 1. 

B peaynbTaTe aaanHaa npoaaBe.lleHo yTo'IHeHHe ¢·aaoBbiX C.llBHroa npH f Din =S, KOr.lla aM

nnaTy .!18 HYKliOH-HYKliOHHOrO paCC9SIHIISI 6epeTCSI B O.llHOM930HHOM 1IpB6liH:lK9HIIII, Ha'IHRaSI C 

MOM9HTOB f =4 II Bblwe. HaA.lleHO peweRHe npll e DIU = 4. 

Ta6n11ua 1 

H3llepeaHaH JHeprHH, IIpH 4HCJIO JII1Tepa- rrpHMe4aHMe 
Be JIJiqHHa KOTQpoU Be- TO"lleK TypHhlit 

JlHCb H3Mepe- HCT04H. ' HHH /.M8B/ 

t1 I47 2I II PP 

P,, I47 I4 II JlaHHhle, 
I1CIIOJ1b30-

n,, I47,143 9 12,13 BaHime 

R 140,142 14 14,5 
paHee /6/ 

pp 

t1 I 56 23 I6 
np 

p I43 8 17 np 

A,,. 139 6 I 

A I43 6 2 . ,, 
. 

R 140 I 3 HoBHe 
pp ,n,aHHble 

Apn 140 5 4 

R 140 5 4 pn 

pptl 140 12 5 

Pacc'IIITaHbl xpRBhiC .nns •KcnepHMeaTan&tfo HaMepHeMbiX aenH'IHH I puc. 2-5/ a sneMeHTbl 

MaTpHUbl nepeXO.lla. p aCCMOTpeHa YCTOH'IHBOCTb peweHHl! IIpH He60libWHX H3MepeHHSIX s¢¢ex-
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THBHOit SHeprHH /147-143/ MaB '· OpH e max= 3 npOH3BOLlHJlCSI TaK:a<e nOHCK peweHHil npH 

cnyYfaiiHJ:>IX cMeweHHSIX Haii.aeHHoro peweHHH no ¢aaaM S , P H D -BonH Ha ± 5° H no 

+ 0 
ctJaaaM F -BOJIH Ha - 2,5 . H OBbiX peweHHil npH aTOM Hait.aeHo He 6bmo. 

PeayJibTaTbi B npe.aenax owH60K cornacyJOTCSI c peaynbTaTaMH aHanHaa, paHee Bbrnon-

ffl/ ~/ 
HeHHOf'O aBTOp8MH 1 T8K)Ke, K8K H C peay JlbT8TaMH OeppHHra • 06Hapy)KeHa 'ipe3BbiYf8it-

H8SI yCTOii:YfHBOCTb peweHHSI npH nepexo.ae OT f mal< = 3 K f max = 4, K8K C8MH cP830Bb!e CLlBH

f'H, TaK H HX OWHOKH npH STOM B nO.ll8BJ1SIIOLUeM OOJlbWHHCTBe CJlyYfaeB np8KTHYfeCKH He Me-

HSIIOTCSI 

MaB /. 

I Ta6nHua 2/. PeweHHe 
2 

0THOWeHHe ~ 

yCTOilYfHBO H npH HeOOJlbWHX H3MeHeHHSIX SHeprHH /147-143 
x2 

= 1,24 npH e maz = 3 H --:::--2 = 1,04 npH f mu = 4. KoHCT8HTa 

)( 
H 0,060 ~ 0,009 npH f max = 3 H 4, COOTBeTCTBeHHO. 3.aecb cne-

2 )( 
f = 0,056 :!: 0,()06 CBH3H 

.ayeT 38MeTHTb 1 'iTO IIpH IIpOBepKe rrporpaMMbl 1 COCT8BJleHHOft paHee LlJlSI Bb!liOJIHeHHSI cP830-

BOI'O 8H8J1H38 Ha SJieKTpOHHOK C'leTHOil: MaWHHe, B O.llHOit H3 clJopMyJI, Ob!Jl8 OOHapy)KeHa 

OWHOK8 1 KOTOpaH IIpHBOLlHJla K 
2 

x/ 
He50JibWOMy 38BbiWeHHIO KOHCT8HTbl CBSI3H • LlJIH nonyqeHHSI 

noaBHJlbHbiX 3HSYfeHHft f 
16 18/ 

rrpHBe.aeHHb!e B pa60T8X 1 BeJIH'lHHbl KOHCT8HTbi CBS13H Heo6xo-
'h ·1 

LlHMO yMHO*HTb Ha ( 1 + .J:. ) ( 1 +_I_ ) , r.ae m -Macca HYKJIOHa, T -KHHeTH'lecKaH aHep-
~m 2 m 

f'HSI. nocne HCnpaBJ19HHSI LlJlH f B Ha6ope l IIOJly"l&IOTCSI cne.ayJOLUHe 3HSYfeHHSI: 0,070 .! 
.! 0,008: 0,069 :t 0,005: 0,073 ! 0,007 LlJlH e max = .3 npH sHeprHHX 95, 210M 310 MaB, 

2 
cooTBeTcTBeHHo. Cpe.aHee aHaYfeHHe f B yKaaaHHOM HHTepBane paBHO 0,067 ~ 0,008 H, 

TSKHM o5pa30M 1 B npe.lliiOJ;IO)KeHHH, 'iTO MSCCS BHpTySJlbHOf'O Me30HS paBH8 140 MaB, CJ19f'K8 
2 

OTJIH'laeTCSI OT 0,08. f = 0,08 COOTB9TCTByeT HeCKOJlbKO OOJlbWeMy 3H8'leHHIO MSCCbl 

1161 
BHpTyanbHOro MeaoHa I "' 150 N\SB I . 

CpaBHeHHe peayJibTaToB, rrpHBe.aeHHbiX B Ta6nHue 2, c ctJaaoB b!MH c.aBHraMH, HaA.aeHHbiMH 

• /891 /19/ 
6pail"!'oM H .ap. ' rrpH SKCTparronHUHH rrepBoro peweHHSI CTanrra c SHeprHH 3'15 MaB 

B CTOpOHY MeHbWHX SHeprHit, TSK )Ke, K8K H C clJa30BbiMH CLlBHf'SMH, paCCYfHT8HHbiMH ITO no-

110/ 
TeHuHanaM XaMa.abr- Ll*OHCOHa , noKaabrBaeT, 'iTO rronyYfeHHoe peweHHe aaMeTHO OTJIHYfa-

eTCSI OT pe3yJibTSTOB STHX pa60T. ECJIH p83JlHYfHe B cPS30BbiX CLlBHf'SX BOJIH C Bb!COKHMH op

OHTSJlbHb!MH MOMeHTaMH MO)KHO, rro-BHLlHMOMy, B HeKoTopoil: cTeneHH, o6'bSICHHTb pa3HbiMH 

xx/ 
cnoco6aMH HCIIOJ1b30BSHHH OLlHOMe30HHOf'O npHOJIH)KeHHSI /OPEC/ , TO pa3JIHYfHe B S H p 

- ctJaaax BpSILl JIH o6ycnoBneHo yKaaaHHOil: rrpHYfHHOii. K aK HaM Ka*eTcH
1 

pa3JIHYfHe e aHaYfeHH-

RX 8 3 ,B 'l8CTHOCTH 1 MO)KeT, IIO-BHLlHMOMy, Ob!Tb CBH38HO C pa3Hb!MH BeJlH'lHHSMH na-

SI /9/ 
paMeTpa cMewHeaHHH Ez I E 1 = 5,0 B pa6oTe 6pail:Ta H .ap. ; 3,9 5 pa6oTe XaMa.abl-

/10/ 
Ll*OHCOHa H -0,93 ± 1,1 B .aaHHoA pa6oTe I. 

Cne.ayeT aaMeTHTb, 'iTO nocne yTOYfHeHHSI ctJaaoBoro aHanHaa rrpH aHeprHH 147 MaB 

CT8J10 SICHO, 'iTO SHepreTHYfeCKSSI 38BHCHMOCTb rrapaMeTpa CMeWHB8HHH E l 1 nOJiyYfeHHOI'O 

IIpH IIpSIMOM cP830BOM SH8J1H3e B HHTepBaJie sHeprHit 40-310 MsB, OTJ1HYf8eTCH OT 38BHCHMOCTH 

x/T.K. KOHCTSHTa CBH3H !IpH IIOHCKe peweHHJi B8pbHpOB8JlSCb, STa OWHOKS He BJ1HSIJ18 Ha 

aeJIHYfHHY LlpyrHX napaMeTpOB. 

xx/ o M aMeHeHHe t c Tpex .ao qeTbrpex, rrpaB.aa, rrpaKTHYfecKH He MeHSieT ctJaaOBbiX c.aBHroB 
max 

I Ta6n. 21. 

I 

4 

I 

j 

I 
1 

' I 
I 

I 
i 

I 

___J_ 



Ta«Snaaa 2 

CZ,a30Bble c.aaarR Bona a rpa.aycax /napaweTpB3aDRR CTanna R .ap.
1191 1. 

t ••• .. s t ••• -4 

2 132,7 106,7 )( ,. 
o,057:tO,O~ 0,063:t0,009 

'• 17, 03ltO, 667 17' 090::0,708 
0 ,. 28,409±0,717 28,483:!;0,843 I 

"e 0 
6,541t0,563 6,288t0,623 

'e I -20,003t1,368 -12,798t3,016 

..,, -18,243±0, 232 -18,226::0,231 
"p 
' I4,538tO,I52 14,505::0,159 

f -0,961±1,108 -2,178::1,166 
I 

·~-14,668::0,598 -15,207::0,787 

'n 5,736::0,183 5,404::0,242 
' "D 20,2I8::I, IOO 23,547::I,295 <., 

' "D , I, 777::0,727 -I,I5U::0,952 

f:z -2,644::0,153 -2,645::0,146 

"F -0,223t0,327 -0, 004::0, 332 
J 

'F 
" 

-I, 375 ;tO, 4~6 -I,425::0,863 

"F, -1,644;t0,239 -1,721+0,227 - . 
"F .. 0,312 ... 0,19I 0,452;t0,2Ul 

f.f 
2, 289::0,803 

"G -3,842::0,655 
" 

'G o, 706t0, 147 .. 
"G 4,296±0,128 .. 
"G -0, 5l17 ::U, 359 

I 

~: 1 ( T) , nonyqeaaoA B yKa3aRRbiX pa6oTax rpynnbl BpaiTa R XaMa.abi-.Q>KoRcoRa, 3Ha'IHTen&HO 

6on&we, qeM paapewaiOT OWHOKH /pHc.l/. f 1 SpaRTa H XaMa.abi-.Q>KORCORa MOHOTOHRO B03pac

TaeT C 9ReprHel, OCTaBaRC& BCe BpeMH nono>KHTen&R&IM. napaMeTp CMeWHBSRHR, RaA.aeRHblft 

B pa6oTax no ct>aaoaoMy aaanHay, nono>KHTenea npH saeprHH 300 Msa, 6&ICTpo yMea&waeTcR 

npH CRH>KeRHH SReprBH, 11p0XOL1HT 'lepea ayn& npB saeprHH, On113KOA K 150 Mss. npH MeR&-

WHX SReprHRX f l Onpe.aeneR MeRee LlOCTOBepao,- RO OTpHIIaTen&Hble 3R8'1eRHR f l , 110-BHLlH-

MOMy, 6onee sepOHTH&I. Tax, aanpBMep , npH saeprHH 95 Mss H3 nHTH RH3Kopacnono>KeRH&IX 
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2 /6/ no X peweHHA TOnbKO OllHO, cooTBeTcTByiOwee Haoopy 2 CTanna npH T = 315 Mss. 

&MeeT f I > 0 • npH 9HeprHH 40 M SB, rlle sKcnepHMeHTanbHble ll8HHble ewe 6onee 09llHbl 1 

/6/ 
peweHHe c nono»<HTenbHbiMH £ 1 • OllHaKO STO peweHHe llSeT nono»<&-MO:lKHO HaiTH 

TenbHyiO BellH'IHHY llllH 
0 

yrnax, 6nH3KHX K 180 , 

np 0 
Cnn Ha yrne 180 , H, cnellOBaTellbH0 1 npOTHBOpe'IHT TO My, 'ITO R8 

/6 20/ 
H86lliOllaeTCH npeHMyweCTBeHHO CHHrneTHOe pacceHRHe 1 

, 3TO 

pa3llH'IHe B IIOBelleHHH £1 Morno IIpOH30ITH BCllellCTBHe Toro, 'ITO, OfiHpaHCb npB 

onpellelleHHH f I ( T) B OOllaCTH ManbiX SHeprHA Ha napaMeTpbl lleATpOH8. /HetPH3H'I9CK8.H 
/9 10/ 

oonaCTb Ha OCH SHeprHH/, aBTOpbl paooT ' , no-BHllHMOMy, C'IHTaiOT, 'ITO C pOCTOM SHep-
/21/ 

rHil f 
1 

MOIIOTOHHO B03pacTaeT, KaK STO llOn:lKRO ObiTb IIpH T -+ 0 , nocnellRee, 

B03MO:lKHO, B OonaCTH SHeprHif 10-20 J'v\SB He &MeeT MeCTll. 

B 38KlliO'IeHHe aBTOpaM npllHTHO Bbipo9.3HTb 6narollapHOCTb C.M. BHneHbKOMy, n.H.na
IIHllyCy, A.A.noryHoBy, P.M.PbiHllHHY H n.n.HeMeHOBY aa o6cy»<ll9HHe BOnpocoB, 38TpOHYTbiX 

B pa6oTe. 
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3aM9'18HR.e IIpH KOppeKType 

.QJISI OKOH'I8T9JlbHOro BbiSICH9HHSI TOrO, H8CKOJibKO XOpOWO cP830Bbl9 C.OBHrR, Hal.aeHHbl9 

BpaiTOM H .ap. H XaMa.aoll H .O*OHCOHOM, y.aosneTBOp.RIOT sKcrrepRMeHTaJibHblM .aaHHbiM, 6bl-

/10/ no rrpose.aeHo yTO'IH9HHe <PasoBbiX c.aBHros, rrpRse.aeHHbiX s pa6oTe XaMa.abt H .O*OHCOHa , 

IIO .aaHHbiM Ta611Hllbl 1. B pe3y1IbTaTe IIOJiy'I9HO peweHHe, cP830Bbl9 C.OBHrH KOTOpOrO B IIOpH.a

K9, YK838HHOM B T86JIHil9 2, COOTB9TCTB9HHO paBHbi: 0,059 + 0,009 

18,0~0,6' 

14,8~0,2, 

-2.1!1,4, 

-3,7+0,9, 
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-0,2+0,5. PeweHHe HMeeT £ > 0 • cl>a-
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30Bb19 C.OBHrH 6JIH3KH K IIpHB9.09HHbiM B Ta6JIHil9 2. 0.aHaKO 38M9THb19 B .OByX Tpex CJIY'I8SIX 

0TKJIOH9HHSI IIpHBO.OSIT K 3H8'19HHIO X 2 
, BepOSITHOCTh IIOSIBJI9HHSI KOTOporo He 1Ip9Bb1W89T Hec-

KOJibKHX IIp0Il9HTOB. 


