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Pacq~Thl aeynpyrax saaaMoaeAcTsaA s~coxoanepreTaqecxax qacTau 

H Slllep C Sll1P8MH, K8K npasano, BbinOnHSIIOTCH B HaCTOHWee speMH Ha OCHOBe 

Moaena snyTpHHaepHbiX xacxaaos s npeanono*eHHH, qro s:rapo npeacrasns:reT 

C060A tJlepMH-raa HyKnOHOB, aaxmoqeHHblA B cciJepy c .11HijJclly3HOA rpaHHUeA. 

llpa 3TOM Hapo paa6asaeTCH Ha oTaenbHbie cc~Jepaqecxae 30Hbi, s xa~oA aa 

KOTOpb!X nnOTHOCTb HyKnOHOB p ( T ) cqHT89TCSI DOCTOSIHHOA ( p( r ) = p. ) , 
I 

a pacnpeaeneaae HX HMnynbcos shl6apaeTCH B BH.Ile ciJepMaescKoro pacnpeae~ 

neHHSI C rpaHHqHbiM HMfiynbCOM, onpeaenHeMbiM nnOTHOCTbiO COOTBeTCTByJOooo 

wd aoHbi: 

PFi=cpl/J 
i 

(1) 

/1-4/ 
C - HOpMHpOBOqHaSI fiOCTOSIHH8Hi CM, pa60Tbl 0 rae .118H8 noapo6HaH 

6a6naorpa4JHH). 

Ha npaKTHKe o6biqno orpaaaqasaiOTCH TpeMH, B pe.llKHX cnyqas:rx nHTbiO

ceMbiO aoaaMH, T.x. HHa'le pac'I~Tbi cTaHOBHTCH oqeab TpyaoeMKHMH. CyM

Mapaoe HMnynbcHoe pacnpe.11eneaae HyKnoaos npH TaKoM npa6na*eHHOM cno

co6e paC'I~TOB OTnaqaeTCH OT cPePMHeBCKOrO pacnpeaeneHHH0 COOTBeTCTBYIO

Wero nynesoR TeMneparype (eM, pac. 1 ), a peaynbTaTbi pac'I~Tos aecKonb

Ko 38BHCHT OT KOHKpeTHOrO COOC068 pa36HeHHH H8 30Hbl H Bhl6opa p8JIHYC8 

nocne.:~aeR, nepHcPepli'lecxoR aoaH. 

3 



EcnH Obi 'IHCno 30H MO)I{HO ObinO cyruecTaeHHO yaenH'IHTb, TO npH llO

CTaTO'IHO OOllbWOM HX 'IHCJle I'paHH'IHbiii HMITYllbC <f>epMH llllSI HyKnOHOB 0 Ylla

neHHbiX Ha paccTosrHHe r OT ueHTpa Rllpa, onpeJlensrncsr Obi 3aBHCHMOCTbJO, 

onH3KOH K <jlopMyne (1), a HX aMnynhCbi ObinH Obi pacnpeJleneHbi ITO 3aKoHy 

d p ( r ) 

dp 

p 2 

3p3(r) 
F 

p2 
(2) 

3 c 3 p (r ) 

KOTOpbiH MO)I{HO paCCMaTpHBaTb OTHOCSIIUiiMCSI K OTil9llbHbiM BHyTpHRJlepHbiM 

HyKllOHaM. 

Ecna nono)l{eHHR OTJlenhHbiX HyKnoHoa aHyTpa Rllpa onpeJlenaTb Tenepb 

C llOMOIUbJO M9TOJla MoHTe-Kapno TaK, KaK 9TO CllellaHo, HanpaMep, B pa-
/5 6/ . . . 

OOTax ' , a HX liMITYllbCbl pa3bii'paTb ITO pacnpeJlelleHHJO (2), TO Mbl ITOny-

'lliM 3Ha'I9HiiSI KOOpllaHaT H liMITyllbCOB BCeX BHyTp1iSIIl9PHbiX HYKllOHOB 093 

x/ 
KaKOI'O-llHOO pa30H9HHSI RJlpa Ha 30Hbl • 

0ony'leHHbi9 TaKHM OOpa30M HMI1YllbCHbie pacnpeJlelleHHSI HYKllOHOB Rllpa 

100 Ru 

nsreTcsr 

ITOKa3aHbl Ha pHC, 1, KaK BHilHO, llllSI TSI)I{9JIOI'O SIJlpa, KaKHM SIB-
100 

Ru , aTa paciTpeJleneHasr aeCbMa OllH3KH K cooTaeTCTBYJOIUHM 

pacnpeJlelleHiiSIM <f>epMH, Bbl'lliClleHHbiM llllSI MOJlellH C ITOCTOSIHHOA Slll9pHOA ..... 
ITllOTHOCTbJO; 3Ha'IHTellbHbie pa3Jlli'IHSI HM910T M9CTO llliWb Ha KpaJO cneKTpa, 

aonH3a rpaHa'IHOI'o aMnynbc a p = p ( R) • B MecTe c TeM a MeeT MeCTo 
F 

cyruecTaeHHoe pacxo)I{JleHae co cneKTpoM, pacc'IHTaHHhlM a qacTo acnonh3ye

MOM npli0Jli{)I{9Hiili Tpex c<jlepaqeCKiiX 30H, 

CTeneHb cornacasr c onbiTOM pe3ynbTaToa Bbi'IHcneHaA, BbmonHeHHbiX 

oe3 pa3oaeHasr Rllpa Ha 30Hbi, annJOcTpapyeTcsr pac. 2 Ha ITpHMepe cpeJlHeA 

MHO>KeCTaeHHOCTa TpeKOB a <jloToaMynbcaoHHbiX 3Be3Jlax. Pac'I~THbie a aKc

ITepaMeHTanbHbie JlaHHbie aecbMa ona3Kii Jlpyr K llPYI'Y. Opa aTOM pac'I~THbie 

x/ 
Ba)I{HO nOJl'lepKHYTh, 'ITO ITpa TaKOM ciTocooe paccMoTpeHHR llH<I;J<jly3-

HocTa Slll9pHOA I'paHHUbi Y'I~T Jl9itCTBHSI npliHUHna Oayna, KaK H B ITpOCTOA 

MOil9llli npSIMOyi'OllbHOit S1Mbl 0 CBOilliTCSI K npoaepKe YCllOBHSI: liMITYllbC HYKllO-

Ha nocne CTOJIKHOB9HHSI p ' ( T ) > p F ( T ) • 
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PHc. 1. npoCTpaHCTBeHHoe H HMITYllbCHOe pacnpeJleneHHe HYI! 
100Ru a MOilellH <jlepMH-ra3a c llH#y3HoA rpaHHuea. A - np 

pacnpellelleHHe 'IHCna HyKnoHoa. OyHKTHp - aKCITepHMeHTanhH 

HHe CaKCOHa-Byllca, cnnowHasr KpHaasr - aiTITpOKCHMaUHR nyTE 

Ha TpH ~OHbl C ITOCTOSIHHOA llllOTHOCTbJO Pi = a i p (0) , I'll9 

H 0,01. B - HMnynhCHoe pacnpeJleneHHe aHyTpHRJlepHbiX HyKn 

c TpeMsr 30HaMH. B - HMITynbcHoe paciTpeJleneHHe aHyTpHsrllei 

paCC'IHTaHHoe oe3 pa31leneHHR SL!lpa Ha 30Hbi. OyHKTHpoM noK 

Hasr nnoTHOCTb cru( P) = w( P) I 4TT P 
2 

H cooTBeTCTByJOwasr aiTITpo 

KPHBasr. 
5 
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PRe. 1. npocTpaHCTB9HHOe H HMnynbCHOe pacnpeaeneHRe HyKnOHOB Hapa 

IOOR u B MoaenH ¢epMH-~aaa c aH~yanoR ~paHHUeR. A - npocTpaHCTBeHHOe 
pacnpeaeneHHe ~HCna HyKnOHOBe nyHKTHp - 9KCnepHM9HT8nbHOe pacnpeaene
HHe CaKcoHa-Byaca, cnnowHaH KpHBaH - annpoKCHMBUHH nyTeM paa6HeHHH 
Ha TpH 30Hbl C UOCTOHHHOR nnoTHOCTbiO P; = a i P (0) , ~ae a i =0,9 i 0,2 
H 0,01. E - HMnynbCHOe pacnpeaeneHHe BHyTpHHaepHbiX HyKnOHOB B MOaenH 
c TpeMH aoHaMH. B - HMnynbcHoe pacnpeaeneHHe BHyTpHHaepHhiX HyKnOHOB, 
paCC~HT8HHOe 6e3 paaaeneHHH Hapa Ha 30Hble nyHKTHpOM UOKa3aHa pac~~T
H8H nnoTHOCTb rfiJ( P) = w( P) I 4 rr P 

2 
H cooTBeTCTBYIOWaH annpoKCHMHpyiOWaH 

KpHBaH. 
5 
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Puc. 2. 3aepreTn'leCKaSI aaaucnMoCTb cpellHeil MHo>KeCTaeHHOCTH s - 1 g-

H h -TpeKOB1 o6pa30B8BlliHXCSI rrpu B38HMOlleilCTBHH 11pOTOHOB C SillpBMH ~0-
TOSMynbCHHo 3KCI1epHMeHTanbHbie 3HB'IeHHSI n 1 n 1 n h HBHeCeHbl s , 
COOTBeTCTBeHHO KB8llp8T8MH1 TpeyronbHHK8MH H Kpy>KKBMH. CaeTnhiMH 3Ha'I-
KBMH HBHeCeHhl ll8HHbie 1 nony'leHHhiM 11pOCMOTpOM 9MynbCHH "BllOnb cne11a " 1 

aarnTpnxoaaHHbie - "no o6nacTu" ~ CrrnornHaSI u rryHKTHpHaSI KpHBbie - pe-
70 

aynhTaThi pacqeTa llnSI smpa Ga 1 cooTaeTcTaeaHo rrpn ycnosnu n h > 1 
H nh :::_ 0 
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BenH'IHHhi 1 K8K 9TO BHllHO H3 Ta6nHU 1 H 2, npaKTH'IeCKH HE 

KOHKpeTaoro Bhi6opa pallnyca Hllpa R , ecnu TonbKO p ( R) 

B MOllenn c paa6ueaueM smpa aa 30Hhi aTa aaancnMOCTb, o 

'IeanA, aaa'luTenbHO 6onee cunbHaSI; OTHOrneane p ( R) I p ( 

'lae SIBnSieTCSI 1 110-CyllieCTBy 1 llOITOnHHTenbHbiM IlOllrOHO'IHbiM 

Teopun. 

PaccMaTpuaaeMbiA nOllXOll aaa'IHTenbHO yrrpornaeT pac"l 

B cny'lae CTOnKHOBeHHA llBYX Sillep, KOrlla y'leT rrepeKpbiTHH 

pu'leCKHX aoa aaneTaiDrnero Sillpa u smpa-Mnrneau rrpellCTaan 

Ma cno>KHyiD aalla'ly. 
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aenii'IIIHbi 1 KSK STO Bl!/lHO 113 Ta6n11U 1 II 2, rrpaKTl!'I9CKII He 38BIICSIT OT 

KOHKpeTuoro Bbi6opa pa/lllyca Sl/lpa R , ecn11 TonbKO p ( R) I p (0) ::_ 0,1 • 

B MO/len11 c pa3611eHIIeM Slllpa ua 30Hhi aTa 3aBHCHMOCTb 1 oco6euuo Jlnsr ce-

qeullft, 3HS'IIITenbHO 6onee CHnbuasr; OTHOilleHIIe p ( R) I p (0) B aToM cny-

qae SIBnSieTCSI1 IIO-CyiUeCTBY 1 /lOIIOnHIITenbHbiM IIOlli'OHO'IHbiM rrapaMeTpOM 

TeOpllllo 

PaccMaTpllaaeMbift IIO/lXO/l 3Ha'IIITI!WbHO yrrpomaeT pac'leTLI, oco6euuo 

B cnyqae CTOnKHOBeHIIft llBYX Sl/lep, KOI'/l8 y'leT rrepeKph!TIIft OTAenbHhiX cljle

pii'19CKIIX 30H uaneTaiDmero Sl/lpa 11 SlllPB-MIIrneHH rrpe/lCTaansreT co6ot! aecb-

Ma CnOMHYID 38/la'ly, 
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Ta6nnua 1 

Ce'leHHSI Heyrrpyrnx B3aHMOAeitcTBHii: rrpoToaa c HAPOM 
238u rrpn 

SHeprHH T B aaBHCHMOCTH OT BenH'IHHbi Ol'HoweHHSI a==p(R)/p(O). 

~ O,I 0,01 0,001 

0,14 1890 + 76 1960 + 84 2000 + 96 - -
! 

1,00 1980 + 75 2090 + - 85 2120 + 98 

Ta6nHua 2 

CpeAHee 'IHCnO TpeKOB pa3nH'IHbiX THIIOB ( n h ~ O ) 1 o6paayiOWHXCSI 

rrpn HeyrrpyrHX CT~KHOBeHHmt 2-fsBHbiX rrpoTOHOB co cpeAHHM HAPOM 

~OTOSMYnbCHH Ga B 38BHCHMOCTH OT BenH'IHHhl OTHOWeHHR 

a ==p(R)/p(O). 

X 0 I 
' 0,05 0,001 

-ns o, 98 .:!: 0,05 o, 84 ..:. 0,05 0,98 ..:. 0,05 

n~ 1,8..:. O,I 1,8 .:t O,I 1,7 + 0 I 
' 

Ylg 3 2 + 0 2 ' -- ' 3,0 .±. 0,2 3.1 + 0 2 
' -

nh 5,0 .:!:. 0,3 4,s..:. o,3 4,8 + o,3 


