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He.llasao s .0.y6ae BblnOllllea cllaaosbiil aaa11H3 lq,.a.l yapyroro p p -pacceeHR apa: 

/1 2/ 
aaeprHH 660 Mas ' , xoTOpbii!: aoxaaan, 'ITO .llm! ero 6onee cTporol!: aocTaaosxa: aymao 

Cp8BHHT81UtHO H8MHOrO LlOIIOnH&Ten&HOrO OIIbiTHOrO MaTepa:ana. TaxaR IIOCTSHOBXa np8.lliiO

naraeT, ao aaweMy MHeHHIO, ao xpailael!: Mepe, sap&a:posaaa:e scex q,aaosbiX CLlBHrOB lq,.c.l 

121 /8/ 
Ll.IIR L .:5 6-1. O.llaaxo, xax RCHO R3 R , npR MO.llRcPHIIRposasaoM aaanRae .llOCTa- -

TO'IHO &ai!:TH n&Wb cP.C. BOnH C L < 5 • J.13 XSXRX COCTOSIHRI IIpORCXOLlRT IIpH STOM o6pa-

30B8HHe IIROHOB B p p -coy.llapeHRH IIpH 660 Mas IMHHMble 'ISCTH XaKRX cPa30BbiX C.llBH-

rOB OT.IIH'IHbi OT Hyng/ - BOIIpOC OTXpbiTblil. 3.lleC& MO:lKHO nHW}> C.II9LlOBaT& yXa3aHHSIM TOI 

ana: RHol MO.llena: saaBMO.llelcTaa:A. noaToMy, soo6we rosopR, n106oil aaanRa 6ea y'leTa 

pOm.lleHHSI Me30HOB XOTSI 6bl Ll.IIR O.llHOrO R3 S p D F G a: T.Ll. coc-

TORHBI Hen&3SI C'JRTaT& LlOCTaTO'IHO CTpOrHM. J.13BeCTHbiM apa:6nH)K9HH9M RBnReTCSI H 

/),')/ 3 3 
.IIH3 , B KOTOpOM y'ITeHO pOmlleHa:e M930HOB .llnH COCTOHHIII p , p 

0 1 
B paMxax Teopaa: Maallen&wTaMa. HexoTOpbiMR oco6eaaocTRMH ero RBnRIOTcs: 

a/ HanH'llle e.llHHCTBeHHOrO peweHRH B RHTepsane )(2 ~ )(2~ 2 X 2 1 

6/ 'leTXOe OTnR'IRe OT HY.IIH MHRMbiX 'laCTel cPa30BbiX C.llBRrOB SI (~ p ) 
2 

Momao LlYMaT&, 'ITO peaym.TaT "a" ecT& cnellcTaa:e Toro, 'ITO B aHana:3 c caMoro aa

'lana 6blnH BBe.lleHbi, aO-BR.llRMOMY, LlOBOn&HO meCTX119 ape.diiOCblnKR p830HaHCHOI TeOpHR 

x/ 
MaH.ll9.11bWTaMa , 'ITO eCTeCTBeHHO IIpRB9.110 K orpaHR'l9HRIO apOCTpaHCTBa, B KOTOpOM npo-

BO.llR.IIHCb IIORCXR peweaa:l. Ha B03M0)KH09 orpaHR'leaRe IIpOCTpaHCTB8 cP83 yX&3biB8.110Cb 

~/ -,~ 
HSMR ewe B • 8 '::8MOM .llene, cPRKCRpOBaHa:e 8 ( D ) H HCIIOIUt30BaHHe ero nonyaMaB-
-~5 2 ~/ 
pH'l9CXOrO 3Ha'leHHH, Hal!:.lleHHOro Ha OCHOBSHRH pa60Tbi CopOXO , apHBO.llRT B paMXaX 9TOI 

,.._ MO.ll9.11H K TOMy, 'ITO IIpR B8p&Rp0B8HRH 8 1 
( 3 P Ha HHX H8XnallbiB8.110Cb orpaHH'l9BRe 

0,1,2 
-1 3 -.J J _, ' 

, r.lle T
2
(

3P) ecT& cPYHKIIHH 8 (P. ), 15 (P ), 8 (P) 
121 o r 2 

3TO 03H8'189T, 'ITO IIpR IIOHCKSX peweHRI!: B 9cPcP9KTHBHO 

BH.ll8: 
2 2 3 2 

1,41 X ( 1 -T ( P ) J=u tot - 5,5 A 1 

B8p&RpOB8.11RCb 1IRWb .llB8 napaMeTpa, XapaKT9pH3YIOWHe nepeXO.llbl C R31Iy'l9HH9M IIHOHa 

apR p p -coy.llapeHRH. B STRX ycnoBRHX ecTecTBeHHO, 'ITO u peayn&TaT · "6" HaXO.llHTCR 

B cornaCRR C pe30HaHCHOI!: MO.ll91UtiO, B KOTOpOil OC060 BS)KHbiMH llp9LliiO.IIaraiOTCSI nepeXO.llbi 

3 1 /5/ 
a:a Ha'lan&HbiX P a: D cocToHHRA p p -cRcTeMbi • Tenep&, xor.lla ycTasosneao, 

0,1,2 2 

'ITO cywecTsyeT nparrR'lecxR e.llHHCTBeHHoe peweHRe B paMxax Teopa:a: MaH.llen&wTaMa, 

paayMHO OTK838TbCH OT YK838HHil STOil MO.ll9nB R IIpOBO.llRTb .lla.II&Heluia:e IIOHCitH B M8H88 

meCTKRX npe.llii01IO)K9HRHX. 8 HSCTOHWeil 38M8TKe llpOBO.llHTCSI pe3y1I&T8Tbl q,.a., BbiiiO.IIH8H-

• -, 
HOrO B npe.lliiOnomeHHR, 'ITO MHRMbiMR '18CTRMR cP830BbiX CLlBHrOB 8 ( 3P ) BO.IIH H8.Jib3R 

3,4,2 

npeae6pe'l&. 8 BOLlS! B pacCMOTpeHRe 8 1
(

3 F )1 XOTHM OC060 IIO.ll'lepxHyT&, 'ITO B OT.IIH-
/S/ 2,3,4 

'IRe OT XOWR3axH-Ma'IR.ll8 B HSCTOHWeA pa6oTe He IIO.llpa3yMeB89TCSI H81IH'IH8 paaeRCTB 

/4/ 
H cPOpMynbi /)0/ pa60Tbi , RCTHHHOCTb KOTOpbiX He11&3H C'IHT8Tb IIO.llT88p)K.ll8RHOA OIIbiTOM. 

npe.lliiOnomeHRH SIIIOHCKRX 8BTOpOB, KOTOpbl9, KSK HSM CT8110 H3BeCTHO, II03.llH98 6biiiJI II011-

HOCTbiO Rcnon&aosaHbl Taxme a s pa6oTe n.c. AmrRpes H .llp. no aaanHay sxcnepa:Mea-

x/ Ha ::>To yxa3&Isanoc& HaM Taxme H IO.M. KaaapRHOBhiM. 

3 
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Tan&Hb!X .a;aHHbiX B pp 
11 I 

-paCCeSIHHH , cymecTBeHHO cy>KaiOT Knacc HaXOL(HMb!X perueHHH 

npH aHanH3e, a fiOTOMy npHBOL(SIT K HeH36e>KHOH UOTepe 'l8CTH H3 HHX npH UOHCKax. 

noacx peweaaA BblnOnHsmcH HaMH aa ocaoae MeTo.a;a H axcnepHMeHTanbnoro MaTepaana
1 

11,21 
HCIJOnh30BaHHOI'O B H IJpOBo.a;Hn?H B LtBa 9Tana. Ha nepBoM aTane KOMnneKCHbiMH npe.a;-

nonaraiiHCh B (p ) , B (3 P ) , B (3P ) , B (3F ) H napaMeTp t , a aemecTBeHHbie 'lac-
o 1 2 2 11/ 2 

TH ¢a30BbiX CL(BHI'OB BaphHpOBanHCh TaK :me, KaJt H B • nocne 60 cnyqaeB UOHCKa He 6b!-

no HaA.a;eHO HH OL(HOI'O perueHHSI, OTnH'IHOI'O OT paHee HaMH nonyqeHHb!X B HHTepaane 

-2 2 - 2 12/ I x < x < 2x • Tax xax H paaee B 6I>Ino aaA.a;eao, 'ITO £ He npeBblwaeT 
- - 2 

0 2 , TO aTOT ¢axT aa.a;o paccMaTpHBaT& xax nexoTopoe yxaaaaHe aa cnpaae.a;nHBOCTh paBeH-

CTBa ti = 0 
2 

• Hcxo.a;sr R3 &Toro, Lian&aeAw&A noacx p81WeHHli: c .a;ononHHTen&HhiM aap&a-

poBaHBeM SI ( 3 '- ~ 
2,3,. 

tR , B I t D ) UpOBOLtHnCSI B npe.a;nono:lKeHHH, 'ITO 
2 2 

€ 
1 = 0 • nocne 60 UOUbiTOK 

2 
6biiiO HaA.lleHo 8 peweBHA C X2. B HHTepBane }(2 ~ X2~ 2 X 2. 

Kax pemeaasr, UpHBOL(SIJ.UHe It OTpHUSTen&HbiM 3Ha'ieHHSIM B811H'IHHbl KOHCTaHTbl 11 N -aaaa-

M o.a;eACTBHSI B 
-1 
/) (

3 p ), 6biiiH OT6porueHbl 4 peweHHSI. 0cTallhHble 4 'iaCTO UOBTOpSIIOJ.UHe-
2 

CSI peweHHSI HMeiOT HH3JtHe 3Ha'I8HHSI x , npaae.a;eHHble B Ta6naue 1. 

Ta6nHua 1 

N9 peweHBSI I II Ill IV 

x2 npa y2=26 26 26 32 40 --
-Bep-Th B %. 40 40 20 2 P(x2>x2J 

" 
~--· 

<Pa30Bble c.a;sara nony'leHHbiX peweaaA .a;aRI>I B Ta6n. 2. PHc. 1 anniOCTpHpyeT yrnoable 

3aBHCHMOCTH pSI.a;a axcnepaMeHTan&HbiX aenB'IHH cornacao peweHHHM I , II, IV, yTO'IHeHHbiM 
2 R 

C BaphHpOBaHHeM f 1 t 2 H T • .a; • .Y' CTOI'IHBOCT~ HeKOTOpb!X peweHHft Bb!3b!BaeT COMHeHHSI. 
- 3 

HanpaMep, ecna .a;ng pewesasr 11 nono:m&Th BI ( P ) = 0 H aaATH x
2 

, To nony-o min 
2/ -'IBM aHanor peweHHSI I npH X X 2= 1. 0TCIOL:l8 BHL(HO, 'ITO Xap_SKTep peweHHii MO>KeT aa-

BHC8Tb OT cnoco6a HX yTO'IH8HHSI. noaTOMY npH HMeiOJ.UeftCSI 9KCnepBMeHTallbHOA HH¢opMa

UHH npe:m.a;eBp8M8HH0 rOBOpHTh 0 UOIIHoTe 'IHCIIa peweHBA, HaA.a;eHHb!X npH B8pbHpOB8HHH 
-1 3 
8 ( F ) 11 T • .a;. O.a;aaxo aexoTOpble HHTepeCHble 3SKIIIO'i8HHH o Meaoaoo6paaoBaHHH B 

2,:1,4 -

coy.a;apeHBH c aaepr&el 660 Mas Mo:mao c.a;enaT& y:me ceit'lac. 

Tax, peweHHe IV R peweaae Ill , aaanorH'iHOe peweHHIO 
11 21 

1, nony'leHHOMY paHee B ' , 

UpHBOL(SIT, KaK IJOKa3b!BaiOT HeCIIO:lKHb18 BbiKIIaL(KH, K 6onee HHTeHCHBHOMY pO>KLteHHIO UHOHOB 
3 1 171 

H3 P , D -cocTOHHHA, a peweaae I. aHanorH'IHoe nony'leHHoMy B , If 11 - H3 
3 F 

zD xl 
H - COCTOSIHHA 

X I 11 I 12 I 8 OTnH'IHe OT 8HaiiH3 B 6bin npoBe.a;eH C y'leTOM KHHeMaTH'leCKHX a¢cpeKTOB 

ITOBOpOTa CITHHS H C 6onee rrpaBHIIbHOii senH'IHHOli: 

4 

t 

j 

i 

~ 

' -~ 

... 
I 
l 

- v.,.IO.::-.._ 



a; 

[-
I 
I 

c-
r-

i2. 

II-

,21 

B 

B 

t 

t 
1 

' . ""-

t 
1 -

,r 

l 

EcnH BepHO nocne.oHee, TO, C H3BeCTHOil: TO'IKH 3peHHSI, STO, 803MO>KHO, 0 3Ha'laJIO 6bl, 

'ITO pO>K.OeHHe ITHOHOB BO BHyTpeHHHX o6naCTSIX HYKJIOHa He npOHCXO.ORT, C .Opyroil: CTOpOHbl, 

TOT cpaKT, 'ITO .OJISI BCeX Ha60p0B yTO'IHeHHSI .oaJOT S1 ( l ~) = 9°-12°, a B1 (
3
F

4 
) aa

MeTHO OTJIH'IHO OT HYJISI, MO>KeT yKa3biBaTb Ha Ba>KHOCTb H Hepe30HaHCHbiX nepeXO.OOB B 
-1 

Me30H006paaosaHHH. ConocTasneHHe HeKOTOpblX H3 BeJIH'IHH 8R nnSI peweHHil: 

11 111 IV c cooTBeTcTsyJOWHMH Bbi'IHcneHHHMH B npH6nH>KeHHH OPE noKaab!BaeT a pS!.oe cny

qaes HX HennoxyJO cornacosaHHOCTb. EcnH aTo TaK, To peaynbTaTbi HacToSiwero aHaliHaa H 

aHanHaa npH E 5': 300 Mas noKa3biBaJOT, 'ITo ponb o6MeHa onHHM nHoHoM a ynpyr.oM pacceSI

HHH C L < 2 MO>KeT CTaTb .OOMHHHpy!Oweii H npH 6onee Bb!COKHX SHeprHHX. 3TOT cpaKT MO-

>KeT 6b!Tb yqTeH npH aHaJIH3e P P -pacceHHHSI, HanpHMep, c aHeprHeii 970 Mas. 

.LlnSI flO.OTBep>K.OeHHH BbiBO.OOB HaCTOSIWelf pa60Tbi >KenaTeJibHa 6onee .oeTaJlbHaSI SKt:ne-

pHMeHTaJibHaSI HHcpOpMaUHSI He TOJlbKO 06 ynpyroM pacceSIHHH, HO H 0 rrpoueccax 

+ pp- np 11 • 

AsTOpbl 6naro.oapHbl B.n • .Ll>Kenerrosy I IO.M. KaaapHHOBy' n .J.1. narrH.oycy' B .M. ro

liOBHHY 3a 06Cy>K.OeHHSI H COBeTbl, a TaK>Ke J.1.H. CHJIHHy aa ITOCTOSIHHbie KOHCYJibTaUHH ITO 

MaTeMaTH'IeCKHM BOrrpocaM, 
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<l>aaoBble 

Pewe&&e 1 

"''- 26 

8"(15) 
-33.40+550 0 

-R 
8 ( 1P) -61.04+!0.50 0 

BR(!P) -42.00+5.00 -R 1 

8 ("P) !4.23+3.30 ' 
SR(tD) 

R 2 7.74+3.50 
f2 3,.80 

-R 
8 (!F ) 

-9.89+2.30 ' B4
( 1F ) -0.67+3.40 ! 

- ' 8R( F 
~ I +I.50 4) 

a(za J 6.64+0.90 4 

- I 
8 1

( S ) 0 0 

B1(!P ) 
0 2.0!+6.30 

8' ( 'P I 4.62+3.80 I 

B1 (!P) ...0.64+!.70 2 

8 1 (ID ) !0.20 2 
B1 (!F) 3.65+4.!0 ' 
a' r'F > 

' 5.0! +5.30 
B1 (! F ) 

4 
2.86+ I.IO 

£C 
2 

-0.64 • 

• 

T a 6 n B u a 1 • 

CLlBBrB 8 rpallycax 

Pewea&e. 2 Peweaae 3 Peweue 4 OPE 

x' • 26 )(
1 •32 

-2!.62+8.20 -21.62+8.20 -3.85+4.60 - J.40 

-20.95+3.40 -40.52+12.60 -6.54+!4.00 o.oo 

-30. 75+2.30 - 2I.II+5.30 -II.22+2.30 -1.80 

6.86+5 • .30 47.88+7.60 -33.00+!.90 9.JO 

7.79+2.20 7.77+2.00 4.97+4 • .30 2.40 

-I 4$) 0.63 1.90 -9.50 

... 4.89+2.30 -4.46+1.90 3.50+1.20 5.Jo 
-5.83+1.60 0.83+1.60 -0.78+!.80 -7.50 

6.58+0.70 -4.95+I.IO I5.60+I.40 1.80 
6.55+!.00 7.18+!.10 5.07+1.20 1.16 

0 0 0 -. 
-12.80+4.20 9.94+9.80 27 .30+!5.60 -
-4.44+4.00 2.04+3.IO ,3.37+!.10 J -
29.29+8.10 20.27+6.70 -1.83+3.30 -

-
IO.OO IO.OO !7.50 -

5.58+3.00 -0.58+!.80 3.08+2.20 -
2.69+3.66 -0.36+2.20 2.38+4.!0 -
3.66+1.20 3.86+!.20 2.85+2.80 -

s.oo -2.00 -2.00 


