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Koae .. aolt uenb!O onbtTa HBnHeTc!l aaxoJKAe!iae .¢yaxuaoaanhaolt aasacHMOCTH, C B!I3biB810-

1119lt nepeMeHHbte senH'IHHbi B aayqaeMOM HB1!eaaa. PeaynbTBTbi onbtToB 'IBCTo npeAcTaBnHIOT 

B BRJle rHCTOrp8MM, llpH'IeM HBT9pB8nbi 0 110 KOTOp b! M OHH 06bl'IHO CTpO!!TC!I, Bb!6Hp810TC!I C 

y'leTOM HM9101119ltC!I CT8THCTHKH. 0AH8KO paapeweaae OTAenbHbl X M8KCHMyMOB H8 rHCTOrpaM-

Me, aanpsMep pe30H8BCHblX UHKOD H8 06111eM ¢oae B38HMOAeltcTBHlt, 38BHCHT ae TOnbKO OT 

CT8THCTHKH C06biTHlt H senH'IHHbl HHTepsanos, HO H OT BCelt COBOKYIIHOCTH 9KCnepHMeHT8nb

HblX ¢aaTopos, BnHHIOIIIHX aa peaynbT8T. 

PaCCMOTpHM Ollb!Tbl, B KOTOpblX onpell9n!IIOTC!I 0 aanpHMep, HMnynbCHbte cneKTpbl HnH 

3<jl¢eK THBHbte M8CCbl p83nH'IHblX KOM6HH8UHlt '18CTHII B llY3blpbKOBbiX K8MepaX HnH B <jJOT0-

9MynbCHHX, Ha6nl01189M8H rHCTorp8MM8 nonyqaeTC!I BCneACTBHe Ae<jlopM8UHH HCTHBHOlt 11011 

BJ1HSIBH9M 3KCfl9pHMeHT8llbHbiX npR'IHH 1 :K KOTOpbiM B p8CCM8TpHB89MbiX OflblT8X OTBOCHTCSI : 

1) 3<jl¢eKTHBHOCTb o6aapylKeHHB H3y'laeMbiX C06b!THfl; 

2) BepO!!THOCTb BbtnOnHeHH!I H3MepeaHlt 88 li8HHOM C06b!THH; 

3) TO'IHOCTb H3Mepeaalt; 

4) peaynbTHpy!OIIIH!I CT8THCTHK8 C06btTHlt, T,e. 'IHCnO C06b!THA C y'leTOM OT6p8KOBKH. 

fT011 3<jl¢eKTHBHOCTblO o6aapylKeHH!I Mbl llOHHM8nH OTHOWeHHe H8 illleHHOrO npH UOHCKe 

'IRena co6btTHII K HCTHHHOMY ax 'IHcny. KaK npasano, see 'leTbtpe <jlaKTopa B38HMOCB!I3 8 Hbt , 

OIIH8KO 06bt'IHO npOH3BOIIHTC!I nocneA OB8T9nbHblll y'leT HX, TO eCTb ORR p8CCM8TpHB8IOTC!I 

K8K He38BHCHMb!e, 8TO MOlK9T UpHBeCTH K CyllleCTBeHHbiM OWH6K8M - llO!IBneHHIO nOlKHbiX 

MBKCHMyMOB ana lKe noAaBneaato HCTHHHbt X, ecnH nocnanaue 6nH3KH 11pyr K 11pyry. Bonpoc 

06 a<jl<jleKTH:3HOCTH o6aapylKeHH!I H3y'laeMbiX C06biTHll H ee IIHCnepCHH p8CCM8TpHB8nC!I B pH

lie p860T/ !-3/ H8 OCHOBe IIBYX H938BHCHMb!X HH6nl0119HHA, HCXOII!I H3 llOCTynaTa llOCTO!IHHOlt 

a<jl<jleKTHBHOCTH, TO eCTb H938BHCHMOll OT Bcex <jJBKTOpOB, CB!I38HHbiX C OllbiTOM: BpeMeHH, 

/ 4,5/ 
BHHM8HH!I H T,/1, 0AH8KO, K8K IIOK838HO B pa60T8X , 9TOT llOCTynaT IIOnlKeH llpOBep!!TbCH, 

T,K. OH 38'18CTYIO He BbtnOnH!I9TC!I 0 'ITO llpHBOIIHT K OWH6K8M, B
14

•
51 

118Hbl npaBHna KOHTpO

nH a<jl<jleKTHBHOCTH H Oll9HKH HCTHHHOrO 'IHCn8 C06btTHil, 8 T8K)f{9 IIHCnepCHil 9THX BenH'IHH H8 

OCHOB9 Tpex He38BHCHMbiX B86nJOII9HBll. 
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Kax noxaaamr anannTn'lecxae a peanbHhi& npuMepbi, nal!.ueuubie <jJopMynhi o6ec-

rre"'IHBBIOT npax.TH'tf8CKH ueo6xo.nHMyiO TO'IJHOCTh. B cooTaeTCTBHH c STHM MO}f{HO aaKnlOl:J:HTb, 

'ITO B38RMOCBH3b nyaxTa I c ocTanbBhiMB nsnneTcH aan6onee cna6ol!, H B .uocTaTO'IHOM npu6-

naJKeaua Mbl MOJK&M paccMaTpBB8Tb nyaxT I KaK aeaaBHCI!Mbill. Hao6opoT, ocTanbBbia TpH 

nyHKTa .uonJKBbi paccMaTpHBBTbCH coBM&CTHO. 11x B38BMOCBH3b IWH yxa3AHHhiX B 113MepeanSIX 

T8KHX BenHl:J:HH, KSK, H8IIpHMep, HMIIynbC, cnenyeT H3 TOrO, qTQ B9pOSITHOCTb BbinOnHeHHSI H3-

MepeaRft aaBHCHT oT nnHBhi cnena B ero yrna c aanpaaneuHeM MarHHTHoro nonH HnH rrnoc-

KOCTbiO 3MynbCHII, 'ITO BJIRHeT 88 peaynbTIIpy!OWYIO CT8 THCTRKY II TO'IHOCTb 113M&pennl!. 

npoB8118M paCCMOTpaHRe B npRM&H&BHH K KOBKpaTHOMY npHMepy - cnaKTpy n 0 nepe'IHbiX 

HMnynhCOB npOTOHOB B H&ynpyrHX "-- p -cTOflKHOB&HHHX npH 7 fas/ C. 

11aMepeHaH nMnynbCOB nponaaoannacb B aMynbcaoaaol! KaMepe ABYMH cnoc o6aMH. B 

n&pBOM - HB Cfl8.U8X OCT8H8BflRB810WIIXCH DpOTOHOB no RX llfliiH& CO Cp&.UH&i! TO'IHOCTbiO +5%. 

3TH R3Map&HHH B03MOJKHbl 118 BC&X cne,uax, Cn&.UOBBT&nbHO, BapOHTHOCTb w R3Mep&HIIH pBBHB 

&Jti!HRD&. Bo BTOpOM cnoco6e 113M&peHBH I!MnynbCOB 88 Cfl&.UAX 6biCTpb!X npoTOHOB, KOTOpb!& BW

n&T8flll 113 K8M8pbl, npOB3BO.UHflRCb no MBOrOKp8THOMy KYflOBOBCKOMy paCC&HHIIIO II 6binll C.Ue

o 
fl8Hbl TOflbKO .UJIH npOTOBOB, IIM8BWIIX yron H8Kfl0118 It HflOCKOCTB 3MyflhCIIII B npeAenax a ~5 

8 COOTB&TCTBIIII C 3TBM AflH BOCCT8HOBfl8BHH RCTRBBOro cnexTpa K8JKAOMY 113MepeBHOMy 

-1 Sioa -1 
nporoay aeo6xoARMO npunacaTb KpaTHOCTb p = w = " ( 2 arcsin Sin(} ) , r.ue (} - yron 

npoTOaa c ny'IKOM nepBR'IBbiX 'IBCTBn. To'IHOCTb H3M&penl!i! AnH aToll rpynnhi npoToaos a 

Cp8AH9M :15%. 0'1&BRIIBO, 'ITO B nnOCKOCTB, nepneHABKynllpHOi! It nepBII'IHOMY ny'IKy, pac

np&A8fl8HB8 !IPOTOHOB .UOfllKHO 6b!Tb CIIMM&TpR'IHb!M flO yrnaM B HMnynbC8M 11, cneAOB8T&nb

HO, COCT8Bfl!IIOWB8 nonepe'IHOrO BMnynhCB no n1060i! OCR B 3TOi! nnOCKOCTH B cpeAH8M OAR-

H8KOBbl H II&BTpanbHbl, 

II 

EyaeM HCK&Tb aenasecTHyJO ~yHKIIBJO RMnynbcaoro pacnpeaeneaan no KaJKAol! aeKap-

TO BOil OCII I( p X ) paanaraH ee B p11n no <jJyaxuHHM faycca. 
~ .. .. -~ 

f(p ) - I- e ~o, 
x t ul 

EcnH B3HTb TOnbxo oana 'lnea pnaa, TO pacnpeaeneane nonepequoro HMnynbca 

6ynaT Bb!p8lK8TbCH <jJopMynoi!: 
r ~ 

-ur 
p 

1 
( r, o). 

2r 
(r > 0). -- e 

0 

(I) 

p l - r 

(2) 

EyneM " aanbael!meM npe.unonoJKeaae o cnpaaeanHBOCTR pacnpeaeneunH ( 2) HB3biBBTb 
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runoTeaoa 1 Ecna BaRTh nea qneaa puna a pacnpeneneauu (1) (6y neM Taxoe npennono~e
aue R83 biB8Th ranoTeaol! II) , TO, xax noxaaaao B Dpuno~eau11, II0 1Jepe qabte IIMIIYIIbCbt c 

COCT8BIJ!IIOillBMH ( 1) pacnpeneneHbi C fliJOTHOCTbiO 

•• 
p 

11 
( r, u1 , 0'~ , c) 

c2 -~ 
.,. -.,. - re + 

u , 

2c( I - c) 
+ - --- re 

2 
( 1- c) -"? 
-y- re + 

"2 

I )] 

~ 

(3 ) 

rae 1
0
(z) -Monu~unupoeaaaa!l ~YHKUII !I Beccen11 ayneeoro nopHnxa . DnoTHOCTb ( 3 ) HMee T, 

Bo o6me r oeop11, TpH M8KCBMyMa, BbiCOTa KOTOpbiX 3aBHCJIT OT COOTHOureHH!! Me~y napa-

a~ H aeca c. 

Dp11 c • 1 n noTaocTb ( 3) nepexonHT B ( 2) c napaMeTpoM u = u
1 

y2 
nonyqaeM ( 2) c napaMeTpoM (1 = "• v2 B cnyqae coenaneHJI!I napaMeTpoe 

npa III06oM OII!!Tb nonyqaeM ( 1). B caMoM aene , nocxonbxy I 
0 

(0) = I 

np11 c = 0 

(1 

/2 • c) 

(1 

..;2 

,. 
--;;-%" 

~r " [c
2 

+0-c) 
(1 

,• 
2 r -(?" 

+2c{l -c) ]= -;;z• 

(1 

= y2 
HMee M 

Jlmt Bbt6opa TOR HIJH HHotl Ha 9TIIX KOHKYPIIPYIOilliiX rllnoTea Mbt non~Hbt c IIOMOillbiO xa

xoro-To xpaTep1111 npoeepHTb coenaneHII!I HawHx npeanono~eaaA o pacnpeaeneHHH nonepeq~o
ro HMnynbca c naBHhtMH axcnepaMeHTa, Ha11ny'!wee coerraaeaae 6yneT cny>KHTb o6ocaoeaa•-.,.M 
BbJ5opa rllnoTe3bi. 

0TMeTHM Cpaay >Ke, 'ITO TaKa!! flOCTaROBKa He lfCKfliO'IaeT B03MO>KHOCTII HaiJII'III!I npyr11x 

rnnoTea, MO>KeT 5bJTb, 5onee yna'!HbtX c TO'IKH apea1111 Bbt5paatroro KpiiTepll!l. 

Cpaeaea11e ranoTea I 11 II c IIMeiOtllltMifc!l axcnepiiMeHTanb!fbJMII naHHbiMH ocymecTBn!l

/6/ IlOCb XOpOWO H3BeCTHb!M B CTBTIICTIIKe MeTQfiOM HBHMeHbll!IIX KBBnpBTOB , Il03BOIJ!IIOillHM 

YTO'IH!!Tb rpy5o 38QBHHble 3HB 'IeHH!I IIBpBMeTpOB P.BCIIpeneneHH!! II IJBIOII!IIM KOIJH'!eCTBeaay
10 

Mepy coenaaea!f!l rnnoTe3hJ c Bbt5opO'!HbtMII naRHbJMII, 

ByneM o5oaaaqaTb HMeiOmnec!l 3HB<teHH!I eenH'IHHbt norrepeqnoro HMrrynhca, pacnono~ea-
H bi9 B IlOpSI.OKe B03p8CT8HHR, CUMBOnBMH 

r n 
(4) 

Kax y~e roeopnnocb, aexoTopbte Ha aTHX aaaqeana HBII!!IOTC!I xpaTHbJMII, Tax 'ITO 5y.QeM C'IH-

T8Tb, 0 qTO 3 H 8 l{9 HHe r k ( k = l , n ) BCTp9'tJ89TCH 

m • k~ If k • 
paa ( f k ::I) - 0503HB'IIIM TBK~e 

nocTpOHM riiCTOrpBMMy ITO BbJ60pKe ( 4). Jln11 3Toro paao6beM ITOnynp!!MyiO r > 0 HB 
s IIHTepeanoe ( •

1
_

1 
,a 

1
) 

.O.nHHbt ,1 I = 8 I - a
1

_
1 H IlO.QCqJIT89M 

HHA r k 
norraewax a IIHTepean c y<teToM 11x xpaTHOCTH . 

0503HB'IHM 'IIICIJB OfiBOKpBTHbiX II KpB THbJX 311B'IeHIIi! 
r k , IlOIJBBLIIHX B t1

1 
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1111 - r e 
•• ~ 6.. ~ e.• I 

QqeBH.llHO, ttTO VI • llll + V ~I 

1121 - r e. 
f.>• 
•• ~ 6.. 

(5) 

BepoHTHoCTb nonanaaHH B K&li<Abtl! 113 IIHTepsanos 6. 1 np11 nocTaTO'IHo 5on&moM o!S'he. 

Me BblflOpKII flyueT llpHMepHO paBII8 

PI • 
Ill 

m 

JlnH TeopeTII'19CKOrO llOilC'IeTa STOll sepOSITHOCTII Mbl llOlllKBbl Bbi'IHClliiTb BHTerpan 

"I 

P
1 

• f t{l (r)dr, 
(B) 

•t-1 

rue qepe3 t{l (r) o5o3Ha'leHa nnoTaocTb pacnpeneneHIIH senH'IHH nonepe'IHbtX HMnynbcos 

UllSI COOTB9TCTBytolllel! l'llllOT93bl II OCTallbHbiX OflCTORT9llbCTB, nepe'IIIClleHHbiX Bblllle B llYHKTaX 

1 ;.4, 

3na'leHHH napaMeTpos pacnpeneneHHR unH rHnoTe3 H II R8M BeH3BeCTHbl 0 Mbl MO-

lK9M TOllbKO rpyflo OU9RHTb HX llO l'IICTOrpaMMe, 3TII B8'18llbHbte 3Ha'I91111H napaMeTpOB YTO'I

HSIIOTCSI 3aTeM C llOMOIIlbiO MeTOOa H811M9Hbllli!X KB8Ap8TOB Cll9UYIOIIlHM oflpa30M, CocT8BllReT-

CR <jJyHKUIIOHall 

• • • X • :r wl ( p t - p I] ' 
1•1 (7) 

3 aBIICHIIlHl! oT cflyHKUHtl (B), Kyn a H axouHT aeH3BeCTHbte napaMeTpbt. B e ca w 
1 

oTnenhHbiX 

CnaraeMbiX B ( 7) oepyTCSI OopaTHO npOllOpUIIOHallbHbiMH llHCnepCHRM cnyqal!Hb!X B9llH'IIIH , 

Jlanee llllSI KalKOOil 113 l'HllOT93 llOUOHpatoTCR Te 3Ha'I9HIIR napaMeTpOB, KOTOpbte uatoT 

MHHHMyM cfly HKUHOHany (7), noiiCK MHHHMyMa OCyiUeCTBllR9TCR B CTaHoapTHOl! nporpaMMe 

MHHIIMH3aUHH MeTouoM KTepauKI! , npennolKeHHbtM H.H . CanHHbtM " C.H. CoKOllOBbiM/
7 1

• 

3Ha'I9HHSI napaMeTpOB, uatotnHe MHHHMYM <jJyHKUROHally ( 7) , npHHHMatoTCSI 3a H8HllY'ItnHe 

OU9HKH 3TIIX n a paMeTpOB llO ltH<jJOpMaUI<II 0 3aKlli0'19HHOI\ B l'HCTOrpaMMe, a CaMa B9llii'IHBa 

<jJy HKUIIOHana B TOqxe MIIHHMyMa X~ . BbrqHcnen:n:aR n.nH Ka>K.non H3 rHnoTe3, no3sonHeT 
min 

onpeuenHTb OlllHOKH HallueHH biX napaMeTpOB, CYilHTb 0 Ka'19CTB9 HalllHX npelll!OllOlKeHHI! H cpaB

HHBaTb l'HllOT93bl M9lKUY COOOi! , 

npennoqTeHHe OT.ll89TCSI TOA rHnoTeae, aenH1.fHH8 X : 1• nnH KoTopol! MeHbtne. Bnaro-

2 
Jl8pS1 TO My 1 1.fTO )(min nMeeT X 

2 
-pacnpeneneHite c <tHcnoM cTeneHell csoooubt , pas-

HbiM p83HOCTH lJHCn8 S HHT9pBanoB rMCTOrp8MMbi H 'liJiCna nap8M9TpOB1 Mbi no T86nHU8M 

• )( MO>K9M onpenenHTb 3 H8l.JHMOCTb p8CXO>K.ll.9HHR H86nJOJl9HHbiX qaCTOT PI H TeopeTJPie -

6 



,. 
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CKHX B9pOHTHOCT9ft (6), noHBli9HH9 3Ha'I9HHSI x :, •. ae 'yxnanhtBaiDmeroca' B aepoHTHh!e 

npenelibl, MOlKHO 06'hHCHHTb neACTBH9M TaKHX ¢aKTOpOB, KaK Manas CTaTHCTHKa, HaliH'IH9 

nnoxo H3M9p9HHb!X TO'I9K 0 TaM , 'ITO B tPOpMyne ( 6) H9 Y'IT9Hhl KaKH9-TO ycnOBHH OnbtTa HnB 

OlllH6xB axcnepHMeaTa. HaKoaeu, ae cnenyeT aa6btBaTb, 'ITO orpaaaqeaae nayMs qneaaMH 

psna ana nnoTaocTH 1{1 (r) MOlK9T OKa3aTbCSI H9liOCTaTO'IHblM, 

Y'leT ycnoaan aKcnepaMeaTa a ¢opMy ne nns 

men cxeMe. 

MO>KeT 6btTb npoaenea no cnenyiD-

r k • o6paayiDruHe Bbt6opxy ( 4), MoryT 6btTb npencTaaneHht xax cyMMhi 

liBYX cnyqaAHh!X B9liH'IHH 

rne ~ -HCTHHHaH aenH'IHHa aMnnHTynbt nonepeqaoro HMnynbc a, pac npeneneaaan c nnoT-

HOCTbiD p ~ (r) , onpenenH9MOA ¢opMynaMH ( 2) HliH ( 3), B 3aBHCI!MOCTH OT rHliOT93b!, a 

~ -cnyqaAaaH omu6xa H3Mep9RHH, Cpenaee KBanpaTR'IHOe OTKliOR9RH9 KOTOpoA B03p8CTa-

eT no liHHeAHOMy 3aKOHy C pOCTOM ~ Ecna ~ npHHHliO 3Ha'!9HH9 , TO pac-

npenenH9TCH C nnOTHOCTbiD 

(r -z)::J 
-~ 

t/> z ( r ) 
::J1 (z) 

g(z) ..{2i1 
e (8) 

CymecTBeRaoe paanaqae ycnoann, B xoTopbtX npoacxonaT H3Mepeaae xpaTHhiX 

HOKpaTHb!X TO'I9K 0 Y'IT9HO B ¢opMyne liliSI Cp9liH9KB8ilpaTB'IHOrO OTKliOH9HHSI g( r): 

B on-

,,,,_ { 0,05 r - liliSI OliROKpaTRb!X TO'I9K, 

(9) 

0,15 r - liliSI KpaTHbiX TO'I9K . 

Bbt6op xoa¢¢uuaeRTOB a ¢opMyne ( 9) a aaa'!nTenbaon Mepe ycnoaea, T.K. oan xapaxTepnay-

~T cpenaHe aaaqeauH. 

no-BBQRMOMy, B naObHeAmeM 3TH K03¢¢BUH9RTbl RY)f(lfO TaK)I{9 C'li<TaTb H9H3B9CTHb!MB 

napaMeTpaMB H yTO'IHHTb, KaK H npyrHe napaMeTpbl, RCnOOb3YH M9TOli BaHM9RbWHX KB8Qpa-

TOB, 

B cooTaeTCTBHH c aaaecTRhiMH npaeBnaMH Teopaa eepoHTHOCTeA o6 onpeneneRHH nnoT-

ROCTB pacnpeneneHHH CyMMbl liBYX CnyqaARblX B9nB'IHR nnOTHOCTb o/J (r) liOliY'IH9TCSI KHK 

HHTerpan OT npoBaeeneHHH nnoTaocTell (I) BOB ( 3) aa ( 8) no seeM B03MOlKHhiM 3Ra'!8RBBM z . 

TaxHM o6paaoM, nnH rBnoTeah! I nonyqaeM 

~ 2 

f-'- exp(-~ 
ay?:;; 0 g(z) <! 

7 

(r -z) 
2 

~)dz 
2 g (z) 

( 10) 



n n R rHnOT93b1 II aaa norH'IHO 

~ 1 
1 f--"'!1 (r) - y21T o g(z) 

( r - z )~ 

- ~.· (z) 
p

11
(z,u 1 ,u 2 ,c) (11 ) 

K co~aneHH~, npH npaKTH'IaCKHX pac'leTax npaxonHTCR eme 6onee ycnomHHTh BHn nnoT-

HOCTH "' (d 
B CB113H C H906XOUHMOCTb~ Y'IHTb1BBTb p9BfibH09 pa3M9m9HH9 KpaTHbiX H 

OUHOKp8THb1X TO'I9K B rHcTOrpaMM9 npH UOOC'I9T9 KBK B9COB w 1 , TBK H 3HB'I9HHII B 9 fiHqHHb1 

g ( z). 

Kax yme oTMaqanocb, nnR onpeueneRHR secos w 1 aeo6xonHMO Bb1'1HCm<Tb nHcnepcH~ 

<J ~ cnyqai!Hb!X B9fiH'IHH pI , HM9IOmHX 6HHOMKBfibH09 pacnpenenaHR9, Jln11 yqaTB p83fiH'I-
PI 

HOrO BKfiBOB B OU1H6KH OOHO- H MHOrOKpBTHbiX TO'I9K Op9UCTBBHM 

anne "t 
P1- m 

"u ":» 
+ --m 

0TC~OB B CHny H93BBIICHMOCTII peaynhTBTOB OT09fibHb1X 113M9p9HHll 

~ 

(] -•t 
--r 

m 

"iv _ I [ 2 
11 +V21) - ~ av 11 

~ l . + 0 1121 

OneRHM npH6nameHHO aepoHTHOCTb nonanaHHH TO'IeK KpRTHOCTH v~ 1 

pI C UOMOmb~ ( 5) · B 

B -A HHTepaan 

"21 
rHCTOrpaMMbi OTHOITI9RH9M aaanorH'IHO aepoRTROCTb nonanaHHR "u TO'l9K B TOT >K9 

m 

5.L 
m !IHTepBBfi npHMepHO paBHB DonyqaeM oneHKY Ofill 

~ 

uP,: 

2 1 11 11 V V 11. op
1 

- -;;;-:r [-- (!-+) + _2!_( 1 - -~-~-)]- "u (m-v 11 l+v~ 1 (m-v~ 1 ) 
m m m m 

3TO naeT Bb1pBll<eHH!I OfiSI BeCOB 

WI -

w· 
I' 

8 
m 

"u (m- "u) + "~1 (m-v~l) 
(i- l,s). ( 12) 

DoCKOfibKY B OOHH H TOT me HHT9pBBfi rHCTOrpRMMb1 (a 1_ 1 , a I ) rronananH KBK KpaTHbte, 

TBK H OOHOKpBTHb1e TO'IKR, <JlyHKUH!I g( z) , nO-p83ROMY onpeneneHRB SI Ufill T9X H npyr.HX, 

6btna ycpenHeHa no KamnoMy HHTepaany rncTorpaMMbi H BHYTPH i -ro HHTepaana cqHTa-

fiBCb fiOCTOSIHHOII, paBHOll 

" 1 -1 +• 1 v
11 

(0,05)
2 

+ y~ 1 (0 ,15)~ 
g & --- v __:_: __ ___,_.::..:,_ __ 

t 2 v1 

( 13) 

Dono6Hoe ycpenHeHHe HeHa6emHO npH fi0fib30BBHHH rHCTOrpaMMBMII 0 OWII6KB ero T9M 

M9HbW9
1 

qeM Kopoqe liHTepaan rHCTOrpBMMbl 6_ l , O.llH8K0 1 C .a.pyro:tt CTOp0Hbi 1 yqHThiBSSI 

TO, qTQ crrpaBe.llnHBOC Tb Bbllll9IIpHB9Jl9HHbiX OU9HOK .lln51 o., onpenenRIOmHx aeca ( I 2), 

Tpe6yeT nocTaTO'IHO 6onbworo 'IHCna nonanaHHA a KamUbiA HHTepaan, Mbi ue MomeM cnHw

KOM yMeHbW8Tb OnHHbi HHT9pBanOB. TioaTOMy IIpHWnOCb IIOBTOpHTb BC9 p8Cq9Tbl llB8>KJlbl IIpH 
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KOHKpeTHbiX 3BB'I6BHBX S 1 = 18 H S~ • 9 H TBKBM nyTeM ll0~06pBTb OllTHMBnbBOe 3HB-

'16BHe C TO'IXH 3p6HHH MBHHMBnbHOCTH X 

3aMeaa ¢YHKUHH g(z) 

(10) H (II) ~na nnoTHOCTeA 

Ha XYCO'IHO-TIOCTOBBHYIO ( 13) ll03BOnHeT 3BllHCBTb Bbtp8)1{6HHH 

r/1
1 

(r) H ift (r) 
II 

. ., 
B Bll~e CYMM 

') 2 '<' f _._ 
<p 1 (r) • ~.., p

1 
(z,u)dz, 

ay2 rr 1=1
81

_
1 

g 

r~e p 1 (r,u) onpe~eneao B (!),a p 11 (z,u1 ,u~,c)- a (3), 

( 14) 

( 15) 

TaXHM o!5pB30M, Mbl nonyqaeM OXOH'!aTenbHbiA BH~ TeopeTH'19CXHX BbtpB)I{ 9HHA ~nB Be -

POHTHOCTeA P
1 nona~aHHH B TOT HnH HHOA III<Tepaan rHCTorpaMMbl C y<teTOM oco6eRHOCTell 

axcnepaMeHTa H ranoTeTaqecxax npe~nono)l{eaaA, 

( 16) 

2 
z 2 z 

2 ., . "J -oar 0-c) - aol2 I -~-fl~ p 
-==- f ~l ze + ~·· + III y2" .,_, g J .,_, u, u, 

z2 I J 
2c(l-c) ---.(O(+.q;> ,2 I 

+ ---•.• Io<--rl--r a u o
1 

(r-z)2 

I --.;;;-
- --:.- 1) le dzdr. u, 

( 17) 

KOTOpbtll B RBill6M cny<tae o6pamaeTCH B ¢yHKUHIO napBM9TpOB 0'
1 

, 0'~ 

no~cTaanRB (16) ana (17), a Tax"'e (12) a ¢opMyny (7), nony<taeM <jJyaxnaoaan x 2 

c a cny<tae 
runoTeabl II u u - a cny<tae runoTeabt I . 

g 



Ill 

Ha onbiT9 B Heynpyrax tr -- N - CTOnKBOB9BH!IX npu UMnynbC9 7 faa/c 6binO H3M6pe80 
/8/ 

203 3H8'16HUB nonepe'IHbiX HMnyn&COB npOTOBOB p l . C Y'I9TOM KpBTBOCTH CYMM8p806 

qucno cny'laea cocTaaano 352,5. :3TH naBHble 6binH nocnenoaaTenbao onpo6oaaBbl no runo-

T638M II U I 3 cnyqae runoTe3bl II aaaq:eaus pl OT 0 110 840 ~aa/c paa6uaa-

nacb aa 18 uaTepaanoa. B pac'leTax aaaqane 6blnH B3BTbl cnenyiOmue napaMeTpbl: o 1 •260 

C B9COM 0,6 B o 2 • 420; npH aTOM 6binO nonyqeao, 'ITO x2 
• 202,3. BTopoll aa6op 

napaMeTpoa : o 1 • 260 c aecoM 0,4 a o 2 •. 300 yMeabman x2 no 150,3. 

Ypaaaaaaoae napaMeTpoB (To ecTb nepexon K ranoTeae I) nano aoa'leoae : 

o 1 • o2 • 261, nna KOToporo )( 
2 

• 133 ,(puc. 1) • npa aTOM aenH'IHBB 
2 ~ -

<p1> • o- y2o 1 368 ~aa/c • .Uanee nn11 ranoTeabi I paC'IGTbl npoaaaonunacb 

npa paa6aeaua aaa'leaull aa 9 uaTepaanoa (pac. 2). :3To nano aau6onee aepo!ITHoe aaaqeoae 
2 ~ 2 

< pl > • o • 415,4,,nna KOToporo )( • 31,5. 

TeopeTU'IecKoe aaaqeoue npu 1% TO'IBOCTU paaao 20,1. OnaaKo oTMeTUM, 'ITO BKnan a 

)( 
0 

paBHbiil 25, nana KpaAaae TO'IKB rucTorpaMM ( 1-11 u 9-A aaTepaanbl aa puc. 2), a 
x/ 

KOTOpbiX UMenocb acero 10 TO'l6K , ,Uns KOHTpOnll 38BUCUMOCTU 0 OT aenU'IHHbl aKCne-

pUM6HTBnbHbiX owu6oK B ¢opMyne ( 13) 6bln npouaaenea pac'leT c ynaoeaBbiMU owa6KaMu. 

:3TO llBnO 0 • 426,7 U )( 0 
• 29,6, llpU'16M BKnBil KpSIIHUX TO'l9K COCTBBnlln 23. nony-

0 ~ 
'19HH8R aenU'IIIBB 0 • 426,7 ~aa/c C0Bil81l89T CO 3 H8'19HII6M < PJ > Bbi'IHCnaHHbiM 

/8/ 
nns aKcnepHM9HTBnbHOrO aa6opa Benii'IIIB p Ji C Y'I9TOM Kp8TBOCTU 0 KOTOpoe no pa6oTe 

pBBHO 410~50 ~aa/c. 

TaKHM o6paaoM, B paccMOTpeaaoM cnyqae noKaaaaa cnpaaenniiBOCTb pacnpeneneaaa l 

nnll nonepe'IHbiX BMnynbCOB npoTOHOB B aeynpyri!X tr-- N - CTOnKHOB9HIIliX np11 HMnyn&ce 

7 faa/c. npennOJK9HHblft M9TOil o6pa60TKH aKCn9pHM9BTBnbHbiX llBBHbiX - p83nOJK9HH6 H611a

B9CTHOI! nnOTHOCTH pacnpeneneBHll BB cynepn03HilHIO BOpManbHbiX .:38KOBOB - MOJK8T OK838TbCJI 

noneanbiM a npyrax cny'lasx. 

AaTopbi 6naronapsT H.H. Canaoa aa noneaabie KoacynbTanaa. 

nPHflO)f{EHHE 

.Uns Bbi'lllcneoaR F(~) -¢yaKnBH pacnpeneneaaa nniiHbi ,aeKTopa, nocTpoeaaoro oa 

COCTBBilliiOIIlHX .; 1 H .; 2 aano npoaaTerpapoaaTb coaMecTayiO nnoTaocTb pacnpeneneaaa 

He38BHCHMbiX aenHttBH .; I H .; 0 

no Kpyry • • • x +y ~ r 

f(x,y) • f,;
1
(x)• f,;

0
(y) (18) 

x/ • KaK a
2
aaecTao, )( -acaMnToTH'l9CKoe pacnpenene aae~a noaTOMy TeopeTB'leCKOe 

aaa'leoae )( cnpaaennaso a cny'lae, Korns a KBJKilOM aoTepaane coneplKHTCR ae Meoee 

20 TO'l9K. 
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TaxHM o 6paaoM, 

F(r) • J J f(x,y )dxdy 
x2+Y2 ~,2 

BnB, ll8p8XO.Ilst X llOilstpBbiM XOOpAHB8T8M 

• •P coscp 

• psincp 

llOily'la8M C Y'l8TOM ( 18) H ( I) i - 1,2: 

1 21T 
F(r) • -- f dcp y21T 0 

£!_ . 2 2 

' c -.q" 0-c) -~ 
1(-,-po + ---po 

<71 <7 

• 2.4. 2 2 A. 
,P Cos'f' p Sin 'f.l 

-l-;;;;r-+-=-] 
2c(1-c) 2<71 2 "o 

+ ---po )dp 
ura2 

B w uonastst BHTerpHpoBaaHe no <P B uepBb!X 11Byx 'lneaax H AB#epeauHpyst F ( r) 

llO UOIIY'IBM llllOTHOCTb pacup8A81l8HHst BHTepe cy romel! HaC llllHHbl B8XTOpa : 

• • 
' ' • 

2 (co.}</> 81n2 cb] -li"U(. O-c)
2 -~ 20-c)c 2 " -"i"" --;;r+ 7 

re + -v- ro + ---r f• I 2 dcp 
0'2 2 , (11 0'2 0 

( 19) 

Bb1p83HM RHTerpan B ( 19) 'l8p83 H3B8CTHble tPYHXIIHH . nnH aToro upeo6paayeM llOKa-

38T8Jlb llOAHRT8rpanbHOl! tPYRXIIRR 

,0 1 1 r 
2 I I 

- (-~ + ~)-- ( ~ - -,-) cos 2 </> 
4 01 (12 4 0'1 (12 

3aMeaa 
dl 

dcp • - y I 2 
2 I -

1 = Cos2cp , 

llpBBOART RHTerpan B ·( 19) K BHAy 

2 1 1 ,2 1 1 
-;-[-::T+~) I --.(7,- qr>t 

<71 <72 
4 

f 
0 

I 2 dt 

0 2y1-1 2 (20) 

Io (z) - MOABtPHIIRposaaaast tPYHKIIRst Eeccenst Hynesoro nopst/1Ka 191 noACT8BilHH ( 20) 

B ( 19), nony'<RM 

,• 
-207 

p 11 (r) • ...,- re + 
u, + 

2c{l-c) 
+----

II 
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