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JIBIKEHHME AIEKTPOBO30B CO3/IaeT MOMEXH, BIHIONIIC
Ha MPOBOJHBIC TNHUH CBs3H. Co3/1aHUe JOCTATOYHO

3¢ (eKTUBHBIX U B TO )K€ BPEMs SKOHOMHYHBIX CPEIICTB
3aIIUTHI IPOBOJHBIX JIMHUN CBSI3M OT MEIIAFOITIX
BIIMSIHUH, CO31aBa€MBIX TATOBBIMHU CETSIMHU IIEPEMEHHOTO
TOKa, IPEIOoIaraeT B KaueCTBE MOArOTOBUTEILHOIO
JTana pa3paboTKy MaTeMaTHYECKUX MOJICIICH MOMeX,
CO3/1aBacMbIX JIIEKTpoBO3aMHu. Pa3zpaborana
BEPOSATHOCTHO-CTATHCTUYCCKAST MOJICIh TOMEX,
CO3/1aBacMbIX JJIEKTpoBo3amu. HaiineHo
ACHMIITOTHYECKOE paclpeieIieHue CyMMapHOH IIOMEXH,
SBIISIOIIETOCS pacTIpe/Ie]ICHUEM [UTHHBI IBYMEPHOTO
CIIyJaifHOTO BEKTOpa, KOOPAWHATEI KOTOPOTO -
HEe3aBUCHMbIE HOPMAJIBFHO pacpeeliCHHbIE CIydaliHbIe
BEJIMYMHBI C MaTeMaTHYeCKUMK oxunanusmu 0 u
mucriepcusiMu 1. Jlokasana npenenpHas TeopeMa st
MATEeMAaTHYECKOTO OXKUIaHUS aMIUTHTY Il CYMMapPHOM
MOMEXH. METOIOM CTATUCTUYCCKUX MCITBITAaHHUMA
(MownTe-Kapiio) u3yueHa CKOPOCTh CXOAUMOCTH
MATEeMAaTHYECKOTO OXKUIaHUS aMIUTHTY Il CYMMapPHOM
MOMEXH K IpeAeIbHOMY 3Ha4YeHUI0. Mcnonbp30Bacs
ANTOPUTM TepeMelnnBanms Maknapena-Mapcabu (M-
anroput™). [IpoaHaTM3UPOBaHBI MSITH HAOOPOB
aAMIUTUTYX, BEIOPaHHBIX B COOTBETCTBHUH C
PEKOMEHAAIIMSIMHE CIICIIHAJIICTOB B 00IaCTH TATOBBIX
ceTeilt mepemMeHHoro Toka. Hanbosnee ObIcTpast
CXO/IMMOCTH K TIpE/IeTy IMEET MECTO B ClTydae
PaBEHCTBA aMILTUTY/. Y CTAHOBJICHO, YTO MaKCHMAJIBHO
BO3MOXKHOE CpPE/IHCE 3HAYCHUE aMILTUTYIbI CITy4aliHOU
noMexu Ha 7,4%MeHbIIe paHee UCIOIb30BaBILIETOCS
3HAYCHHUS, YTO CYJUT 3HAYUTCIBHBIA IKOHOMUICCKHIA

3¢ ekt
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The movements of electric locomotives create the
interferences affecting the wired link. The creatad
sufficiently technical effective and at the sanmadti
cost-effective means of protection from wireline
interferences generated traction networks assumes a
a preparatory phase to develop mathematical models
of interference caused by electric locomotives. We
have developed a probabilistic-statistical model of
interferences caused by electric locomotives. The
asymptotic distribution of the total interfereneelie
distribution of the length of the two-dimensional
random vector whose coordinates - independent
normally distributed random variables with mean 0
and variance 1. Limit theorem is proved for the
expectation of the total amplitude of the
interferences. Monte-Carlo method is used to study
the rate of convergence of the expectation ofdked t
amplitude of the interferences to the limiting \&lu
We used an algorithm of mixing developed by
MacLaren-Marsaglia (M-algorithm). Five sets of
amplitudes are analyzed, selected in accordange wit
the recommendations of experts in the field of
traction AC networks. The most rapid convergence
to the limit takes place in the case of equal
amplitudes. It was found that the maximum possible
average value of the amplitude of the random noise
by 7.4% less than the previously used value, which
promises a significant economic impact
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KOMITBIOTEPHO-CTATUCTUYECKUX  METOJIOB,  BBISBIEHBI  JOCTIKEHUS U
UMEIOIHEeCsT TPOOJIeMbl, HaMEUEHBl TIEPCIIEKTUBBI JAIBHEHUINIETO IBMKCHHS,
chopmynupoBaHbl 3aJayd, KOTOpbIE ClEeAyeT pemuTb. B 3Toil  crarbe
00CYX/Tat0TCs METOJbl CTaTHCTUYEeCKUX ucnbiTanuii (MonTe-Kapiio), natunku
MCEBAOCIYYallHbIX ~ YKCEJ, HMMHUTAllMOHHOE  MOJCJIHMPOBAHUE,  METOBI
pa3MHOXEHHS BBIOOPOK (OYyTCTpEen-MeTo/bl), aBTOMATH3UPOBAHHBIN CHCTEMHO-
KOTHUTHUBHBIN aHanu3. B KkauecTBe KOHKPETHOIO MPUMEpPA HCMOJIb30BAHUS
KOMITBIOTEPHO-CTATUCTUYECKUX METOAOB TMpPH PEHICHUH MPUKIATHBIX 3a7a4
paccMOTpUM TPHUMEHEHHE TPEACIbHBIX TeopeM (TeopuHr BEPOSATHOCTEH |
MaTEeMaTHYECKON CTAaTHCTUKHM) W 3aTeM METOJa CTATUCTHYCCKHX HCIBITAHUH
(MonTe-Kapno) B pamkax BEpOSTHOCTHO-CTATUCTUYCCKOW MOJEIH TIOMeEX,
CO3/IaBa€MbIX JJIEKTPOBO3aMH. M CHonb30BaHUE MOMYYEHHBIX PE3yJIbTaTOB B
METOJMKAaX 3alllUThl MPOBOAHBIX JIMHUM CBA3U CYJWUT 3HAUYUTEJIbHBIN

PKOHOMUYECKUN d(PPeKT.

2. BeposITHOCTHO-CTATHCTHYECKAS MO/Ie]Th

JIBYDKEHHME DJICKTPOBO30B CO3JIACT IOMEXH, BIUSIONIME HAa MPOBOIHBIC
avuaME  cBs3u. Co3maHue J0CTaTodHO S(M(PEKTHBHBIX M B TO K€ BpeMs
OKOHOMHMUYHBIX CpPEJICTB 3alllUThl MPOBOJHBIX JHHHHA CBS3M OT MEIIAIONIUX
BJIMSTHUH, CO31aBaCMbIX TATOBBIMU CETSIMH ITEPEMEHHOT'O TOKa, Mperojaraet B
Ka4eCTBE TMOJATOTOBUTEIBLHOIO JTana pa3paboTKy MaTeMaTHYeCKHUX MOJeseH
TIOMEX, CO3/IaBaEMbIX JJICKTPOBO3aMHU.

Kak mokazano B [2, ¢.59] (cMm. Ttakxke [3, 4]), Mo rapmonuky (m > 7)
CO3/1aBaeMOM 3JIEKTPOBO30M TOMEXH MOXKHO OIUCATh JIBYMEPHBIM CIIy4aliHBIM

BEKTOPOM

(¢1,42) = (rcosp, rsing), 1)
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rae I — ammityna U ¢ - (Gasza moMexu, mpudeM [ U ¢ He3aBUCUMBI (Kak
CllydyaiiHble BEJIHMYMHBI), paclpeneieHue ¢ paBHoOMepHO Ha [0271]. Kak

HETPYIHO IOJICUATATD,
M (&) =M (&) =M (EL) =M (&) =M (&) =0, D(&) =D(&) =%M 3. (@)

B ciydae N 31ekTpoBO30B paccMaTpuBaeMas rapMOHHMKA CyMMapHOU

MIOMEXU OIKCHIBACTCS BEKTOPOM (@, 3,) , IpUUeM U3 (PU3MUECKUX COOOpaKEHHIA

(@) = Y 1 (cosp, sing,) . (3)

Kaxaplii BekTop B TpaBod 4dacTH (3) COOTBETCTBYET AJIEKTPOBO3Y C TEM IKE
HOMepoM. bynem cuwnrars, dYro ciaydaiHble BeauduHbl {r,4,i =12,...,n}
HE3aBHCHUMBI B COBOKYIHOCTH, a Bce (a3l @ pacmpeaeneHbl paBHOMEPHO Ha

[0,271] . VI3 cooTHOmEeHM# (2) u (3) BBITEKAET, UTO
M (@l + )= 3 M (1), (4)
i=1

ecii Bce ciaraeMble B mpaBodi wactu (4) cymiectByroT. [locnenHee Oymem
CUMTATh BBINOJHEHHBIM, IOCKOJIBKY pPAaCHpeAeieHUsl PEabHbIX CIIy4ahHbIX
BEJIMYMH TIOJHOCTBIO COCPEJOTOYCHBI HA KOHEUHBIX OTpe3kax ((pUHHUTHBI).

[TpaByto yacTh (4) 0003HauUM R?.

3. [IpenenbHbIE COOTHONIEHUSI

W3 MHOTOMEpHOH IEHTpPaLHOW MpPENebHOW TeopeMbl (CM., Hampumep,
[5, m.4.2], [6]) BeITEeKaeT cieayrollee yTBepKIACHHE.

Jlemma 1. Ilycts BbimoaHeHsb! ycinoBus Teopemsl Jlunaedepra - demnepa,

B JJAaHHOM Clly4ae

nooo I<i<n

lim R, = +oo, Limo(izmaxM (riz)j =0. (5)

Tornma nys 00bIX YnCel X, Y

http://ej.kubagro.ru/2015/02/pdf/016.pdf
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im P

n - o

{%an<x; %ﬂn<y}=¢(X)¢(Y), (6)

rie ®(z) - QyHKOUS CTaHAAPTHOTO HOPMAJIBHOTO paCHpeNesieHUus C
MaTeMatndeckum oxunanuem O u qucnepcueit 1.
Ham nonagoOutcs cienyroiee yTBepKIeHuE.

Jlemma 2. Ilyctb & M 1) - HE3aBUCUMBIE CIy4YaliHbIE BETMUMHBI, HMEIOIIIE
CTaHJAPTHOE HOpPMaJbHOE pacnpenesieHne d(z). IlycTs BBINOJIHEHBI YyCIOBHSA
aemmbl 1. [lycts pyHkmmst f:R® - R' mHTerpupyema mo Pumany mo mobomy

KBajpary. Torga

n-oo

IlmP{ ({R: {;}u}-P{f(mw} (7)

IpY BCeX U, IPU KOTOPBIX TpaBasi 4acTh (7) HempephIBHA 110 U.

JloKka3aTeNnbCTBO BBITEKAET U3 JIEeMMbI 1 M pe3yJbTaToOB O HACIEIOBAaHUU
cxoaumoctu (cM., Harpumep, [5,1.4.3], [6]).

B MeToankax pacyeroB, CBSI3aHHBIX C 3aIIMTON MPOBOIHBIX JIMHUW CBSI3H,
UCTIONB3YETCSl MAaTeMaTU4YECKOe OXKHJIaHWE aMIUIUTYIbl CyMMapHOW MOMEXHU

(a,,B,) . CnieqoBaTenbHO, HAZO PACCMOTPETH (PYHKITHIO

f(zw)=vZ2+wW.

N3 nemMmbl 2 cremyeT, 4YTO pachnpeiesieHue HOPMHUPOBAHHON aMIUIUTYAbI

CyMMapHOU MOMEXH
— 2 2
an + ﬁn

CXOOUTCS K PACIPEACIICHUIO CIyYallHOW BETUYUHBI
E+n?.
CnyuyaiiHas BenuumHAa J, Kak W3BeCTHO (CcM., Hampumep, [/, ¢.262]),

HMCECT INIJIOTHOCTH

h(x) = xexp{— X?z} x=0. (8)

http://ej.kubagro.ru/2015/02/pdf/016.pdf
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CnenoBaTeibHO,

M (J) = mxz exp{—x—}dx = \/E = 126.
! 2 2

[Tpr TPOEKTHPOBAHUHU 3AIIUTHI MPOBOJAHBIX JIMHUN CBSI3H HOPMATHBHBIC
OrpaHMYCHHS HAKJIAJBIBAIOTCS HA MAaTEMaTHYECKOE OXHJAHHE CYyMMapHOMN
noMexu. [lo3ToMy IS MPaKTHYECKOTO MPUMEHEHHUS IOJIE3HBbI CIICAYIOIINE
pe3yJIbTaTHI.

Teopema 1. Ilycts npenenbHbie cootHorrenus (5), (6) umeror mMecto H,

KpOME TOro,

i=1

GEAUGECS (©)

Torna
lim M () =M (9).
Cneocmeue. Jns marematudeckoro oxuaanus M| (a,,B,)|] aMIIuTyabl

CyMMapHOW MMOMEXH UMEET MECTO MPEACILHOE COOTHOIICHNE
jim MU @0 ATy
n-e /g
e

OtmetnM, uto cootHomeHus (5) u (9) BeImoNHEHbI, HALIpUMEP, B clydae,

Korna cymectByroT urciia 0 <r < Rrakwme, 9to I < Ij, < Rupu Bcex n, i =1, 2,
.., N, T.e. aMIUTUTYIbI 3JIEKTPOBO30B OIPAaHWYCHBI CBEPXY W CHH3Y. OTO

YCIIOBUE SIBIISIETCS BECbMa €CTECTBEHHBIM C MPUKIATHON TOYKU 3PEHUSI.

Jlokazamenvcmeo meopemvr 1. Tlpu mobom a > 0 cmopaBennuBo
PaBEHCTBO

M (y,) =M (J) ={ jde(yn <X) - jxh(x)dx} +{ jde(yn <x) - jxh(x)dx}. (10)
Xi<a IXj<a Xiza xiza

Kaxnayro u3 ckobok B mpexncraBieHun (10) Oymem oOpabaThiBaTh CBOUM

criocoooMm. ITockonbky

http://ej.kubagro.ru/2015/02/pdf/016.pdf
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ja'xdF (x) =xF () - j F(x)dx, (12)

to, moxactaBiasiss B (11) Bmecro F(X) coorBerctBeHHO P(),<X) U P(J<X),

3aKJTF0YaeM C TIOMOIIBIO IEMMBI 2, 9TO MPpU PUKCUPOBAHHOM 3HAUCHUH & MepBast
ckoOka B (10) ctpemurcs k O mpu pocte N.
BTopyto CKOOKY OIIEHUM CIIEAYIOLIMM 00pa3oM:

[ xadP(y, <x) - J'xh(x)dx{s [IxIdP(y, <)+ [Ix[h(xdx. (11)

Ix|=a X|=a X|=a Ix|=a

W3 sisroro Buga pyukuuu h(X) (cm. (8)) cienyer, uto BTopoe ciaraemoe B (11)
crpemutcsi kK O mpu pocre Nn. Jlns orenku mepBoro ciaraemoro B (11)

BOCIIOJIB3YEMCs COOTHOIICHUCM
[xdF () = [xd(F() -2 = x(F() -1)." = [(F(x) ~Dax,

B KoTopoM monoxuM F(X) = P(y, <x). OueHuM cHavasia mOpsIOK YObIBAaHHS TI0

X BEJIINUUHBI
1-P(y, <x) =1- P[%w,? 7)< xzj.

C IIOMOIIBIO HCCJIIOXXHBIX, HO JOCTAaTO4YHO MMPOAOJIZKUTCIIbHBIX

BBIUMCJICHHH MOXHO HaWth M[(a’+3°)°] u Ha ocHOBe HepaBeHcTBa (9)

A0Ka3aThb, YTO CYHICCTBYCT KOHCTAHTA C Takas, 4yTo IIpH BCEX N

2 2
M|| = (a?+ C.
(3]

Bocnonb3oBaBuince HepaBeHCTBOM UeObllieBa:

M (¢%)

Al cRb <=3

JUIS JII000M Cay4yailHOW BEIUYMHBI ¢ M JIIOOOT0 TMOJIOXKUTEILHOTO umcia b,
3aKJIF0YaeM, YTO

<

P{%(aﬁ th)z xz} =1-P(y, <x) =3,
R; X

http://ej.kubagro.ru/2015/02/pdf/016.pdf
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CnenoBaTeibHO,

C

e 12)

05 [xdP(y, <x) < [ @-P(y, <)dx< j%dx=

N3 cootnomenuit (11), (8) m (12) cnemyer, 4to mepBoe ciiaraeMoe B
npaBoii yact paBeHctBa (10) mpu dukcupoBanHom a ctpemutcs k O mpu pocre
N, B TO BpeMs Kak BTopas ckoOka ctpemutcs k O mpu pocte & paBHOMEPHO 110 N.
Jlnst 3aBepiieHust JoKaszatenbcTBa TeopeMbl 1 mo ¢ukcupoBanHomy & > 0
HalJIeM YKCII0 & TaKoe, YTO MPH BceX N BTopas ckoOKa MeHbIIIe £/2, a 3aTeM 10
3TOMY & HaiiieM N Takoe, 4To Tpu N > Ny mepBasi CKoOKa TakKe MeHbIe & /2.

Torma |[M(y,)-M (9) < € mpu N > Ny. Teopema 1 qokazana.

4. O0cyxkaeHue nmpeaeabHbIX COOTHOIIEHU

PaccmoTpum  BaxHBIM 4acTHbIM ciywad. [lycte ammmrynsr  Beex
3JIEKTPOBO30B JIETEPMHHHUPOBAHBI, OJJMHAKOBBI M paBHbl 1, T.e. Ij = 1,1 = 1, 2,
.., N. Torma mo cnenctBuio u3 Teopembl 1 MaTeMaTHYECKOE OXKUIAHUE
AMILTUTYbI CyMMAapHO# momexy mpudmmsutensHo pasHo 0,886/n, B To Bpems
kak Gopmyna (44) Ha c.60 >mexTpoTexHHMYecKoil paboThl [2] gaer +/n. Takum
00pa3zoM, COTIIaCHO Pa3BUTOW BBINIEC TEOPUH 3HAYCHHE aAMIUTUTYABI CyMMapHOM
nmomexu Ha 11,4% meHblle, yeM COIJIAaCHO MHEHUIO CIIEIIHAJINCTOB B DTOU
obracTu.

Uem ke o0wsicHseTcs paznmuuue B 11,4% Jleno B TOM, 4YTO <«3akoH
CJIOKEHUS BBICIIMX TAPMOHWK B TATOBOM CETH MPH ABYX SJEKTPOBO3aX B 30HE
mutanus» (popmyna (42) va ¢.60 pabotel [2]) sBIsSETCS TPUOIMIKEHHBIM U
BBITNIOJHACTCS ¢ TOYHOCTBIO mopsiaka 1% (ram ke, ¢.59). MoxHO ObLIO OBbI
OKHJIaTh, YTO MPU PACCMOTPEHHUH N BJIEKTPOBO30B, & HE JBYX, OMIMOKA OyaeT
nopsaka 0,0In, omHako B CHIly TOro, YTO paccMaTPUBAEMBIA <GaKOH»
BBITIOJHACTCSI TEM TOYHEE, YeM OOJIbIIE Pa3INYaloTCsl aMIUIUTYAbI ClaraeMblX,
OIMOKa MMEEeT TOPSJIOK JIHIIh 0,114/n, uro npu OONBIIMX N CYIIECTBEHHO

menble, uem 0,01n.

http://ej.kubagro.ru/2015/02/pdf/016.pdf
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Utak, ¢opmyna (44) B pabore [2] 3aBbllIaeT CpPeIHIO aMILIATYIy
cymmapHoi momexu B 1/0,886 =1,13 paza, uTo NpHUBOIUT K HEOOXOIMMOCTH
COOTBETCTBYIOIIIETO YBEIWYCHHS CPEICTB, BBIICISEMBIX Ha 3aIIUTY MPOBOTHBIX
avuHAA cBsizu. ClemoBaTeNlbHO, BHEAPEHUE DPAa3BUTOM B HACTOSIIEH CTaThe
TEOPUU TMO3BOJIUT COKOHOMHTH JOCTATOYHO OOJIbIINE MaTepualbHbE U
(buHAHCOBBIE PECypCHI.

OpnHako TMPUBEIEHHBIC BBINIC PE3YIbTAThI SBISIOTCS MPEICTbHBIMU, UMU
MO>KHO TIOJTb30BaThCS MPH «TOCTATOYHO OOJBIIOM» YUCIE STEKTPOBO30B N. J{ms
MpPaKTUKU K€ Haubojiee MHTEpPECHbl 3HaueHuss N B mpeaenax ot 2 go 10.
Bo3nukaer BOmpoc 0 CKOPOCTH CXOAMMOCTH B jJemMMmax 1 - 2 u ocoOeHHO B
teopeme 1.

[Iyctb cnawama N = 2. HerpyaHo mnoka3aTh, 4YTO B cly4ae

JE€TEPMUHUPOBAHHBIX aAMILIATY 1 M I
MIl(@,.5) 1= RM [J1+ ycosp). (13)
rae R, =4/r’+r?, da3a ¢ - paBHOMEpHO pacmpejacieHHas Ha [0;271] CiydaiHas

BCJIMYMHA, a

_
2 2"
no+r

Jlerko BuneTh, yto mpu y = 1 (r.e. mpu r; = rp) MaTeMaTHYECKOE
oxxumanue B mpaBoii yactu (13) pasHo 0,897.1Ipu y < 1 coOTBETCTBYIOMIHI

OHpeI[eHeHHBIﬁ HHTCTPAJI NPUBOAUTCA K SJUIMIITUYICCKOMY MHTCTPAIY U B IBHOM

BUJIe HEe Oepercs. [IpuBeneM pasziokeHue B psij] MO CTENEHAM IapaMeTpa y .

e g e =T

=\ 2k 1024 16384

Boeraucnennoe npu N = 2 3nauenue 0,897Bechma 0IM3KO K MpEIeTLHOMY
(mpu n - ) 3HaueHuro 0,886. IlosToMy MOXKHO OXHAATh OBICTPOI
CXOJMMOCTH, TO KpaHe Mepe TMpu MaJIopazIuJaroNuXxcs 3HAYCHUSIX

AMILIUTY.

http://ej.kubagro.ru/2015/02/pdf/016.pdf
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OOcyauM MNpPUMEHEHHE TEOPETUUYECKUX METOAOB HU3YYEHHUS CKOPOCTH
cxogumoctu. OOmmii mimaH  pacCyKIEeHUH TakoB. ACHMITOTHYECKOE

pa3lioKeHHe XapaKTepucTUYeckod (GyHKUHMM ciydailHoro Bektopa (a,,p3,)

HAYMHACTCS C WICHA MOPSAKA N (B CHIIy TOTO, YTO TPEThH MOMEHTHI KOOPIAMHAT
BekTopa paBHbl O cornmacHo (2)). [Tyrem oOpaliieHust 3TOro pas3aoKeHHsST MOYKHO
HATH aCHMIITOTUYECKOE DPA3JIOKEHUE Ui TUIOTHOCTU (QHAJIOT Pa3IOXKCHHUS
DUKBOPTA), KOTOPOE TAKXKE HAYMHAETCS C WIEHAa TOro ke mopsgka N .
[Mocneanuii mar — noJo0HO MOKAa3aTeNbCTBY TeOpeMbl 1 MOXKET OBbITh CAelaH

Hepexo/1 K OIIEHKE MHTEPECYIONIUI HAC Pa3HOCTH
1
MR -M@=0[F ) (14)

[TonpoGHO  00OCHOBAaTH  OMHWCAHHYK  IETOYKY  YTBEPXKICHHUH,
npuBoasinyto K (14), ¥ MoyduTh YUCIECHHBIE OIEHKH CKOPOCTH CXOAMMOCTH
MOJXKHO, OIICHMBas OCTaTOYHBIE YJICHBI BO BCEX OIMCAHHBIX BBIIIE
npeoOpa3oBaHusaX (psa MOJOOHBIX IIETIOYEK PACCYKICHHUH pPAacCMOTpeH B [8,
rin.2]). K coxanenuro, He ymanoch OOHApYXHTh MyONHMKanuid, B KOTOPBIX
UMENMHUCh Obl HYXXHBIC OIEHKUA. DTO OOBSACHSAETCS TEM, YTO paccMaTpuBaeMas
CUTYyallusl SIBIISIETCS BEChMa YAaCTHOW C TOYKHU 3peHHs oOmied teopuu. Mbl He
CTalld  CTPOUTh  MHKPOTEOpHUIO Juii  OOOCHOBAHHSI  IMPAaBAOTOIO0HBIX
paccyxaeHuid, npuBemux K (14), MOCKOJIbKY HAC HMHTEPECyeT TOYHOCTb
npuOIMKEeHUsT TpeAeNnbHbIM pactpenenennem npu 2 < n < 10, a, kak
MOKA3bIBACT OMBIT aHAIM3a PACIPEEICHUS IBYXBHIOOPOYHOU OJHOCTOPOHHEH
cratuctukun H.B. CmupnoBa (cMm. [5, m.4.7] u [9, 10]), koHCTaHTBI, KOTOPBIE
MOXKHO TaKUM IIyTeM TMOJy4uTh aisi yrouHeHus (14), CHIIBHO 3aBBIIICHEI.
[TosTomMy 0OpaTHIMCh K YHCICHHBIM METOJaM, & UMEHHO, K BBIYUCIUTEIHLHOMY
9KCIIEPUMEHTY METOJIOM CTAaTUCTUYeCKHX ucnbiTaHuii (MoHTte-Kapio), T.e. ¢

HUCIIOJIB30BaHHUCM AaTUYUKaA HCCBI[OCJ'Iy‘-IElfIHBIX YUCCII.
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5. H3ydeHme CKOpPOCTH CXOAUMOCTH METOAOM CTATHCTHYECKHUX
UCIIBITAHUM

B cootBerctBuM ¢ pexomeHmanusMu [11] wmcnosb3oBalics aaropuTM
nepeMeruBanus Maknapena-Mapcaibu (M-ajaroputm).

B 1a671.1 mpuBeeHbI 3HAYCHHSI OIIEHOK BEIMYUHBI

MI| (a,,

\ 2

I<isn
s nsaTd HaOopoB  amrmuiuTyn  [12], BBIOpaHHBIX B COOTBETCTBUH C
PEKOMEHIALMAMHU CIIEIIHAIMCTOB B 00JIACTH TATOBBIX CETEH MEPEMEHHOTO TOKa

(cM. HIDKE).

Taomuma 1.

Ouenka ckopocTu cxoaumMocTu B TeopeMe 1 meronom Moute-KapJio

Ne skc- Yuciio 351eKTpoBO30B N
e T 7[5 4 s
1 1 1 1 1 1
- 0,009 0,018 0,010 0,013
2 0,40 0,41 0,72 0,64 1,18
- 0,016 0,029 0,021 0,022
3 0,40 0,40 0,41 0,86 0,80
- 0,010 0,022 0,030 0,016
4 0,40 0,53 2,52 0,72 0,85
- 0,031 0,095 0,077 0,067
5 0,40 0,41 0,85 0,56 0,82
- 0,014 0,041 0,017 0,017
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[Tponomxkenue Tadauib 1.

Ne skc- Yucno 31eKTpoBO30B N

P16 7 8 9 10

1 1 1 1 1 1
0,013 0,001 0,001 0,010 0,010

2 0,66 1,60 1,70 0,87 2,60
0,022 0,025 0,018 0,008 0,007

3 0,86 0,85 0,90 2,97 0,72
0,012 0,009 0,007 0,040 0,035

4 3,00 0,65 1,46 0,63 0,84
0,025 0,029 0,017 0,023 0,022

5 0,58 1,63 1,64 0,87 1,00
0,007 0,025 0,011 0,009 0,012

Ilpumeuanue. JIis KaXIOTO U3 TSATH SKCIEPUMEHTOB BEPXHSS CTPOKA —
3HAYEHUS] aMIUIMTY, HUKHSS — 3HadueHus p u3 (15), onenennsie mo 10 000
ucrteiTanusaM. B kaxmaom Habope w3 10 amMmmTyn cHavala MOJACIHPYETCS
CUTYaIus C IEPBBIMH JIByMSI aMIUIUTYAaMH, TIOTOM — C TIEPBBIMHU TPEMSI, 3aTEM —
C TICPBBIMH YETBIPHMSI, U T.].

Marematnyeckue (15) ouenuBamUCH

OXHAaHUA B KaKk CpCaHucC

(@, B)I-

I[I/ICHCpCI/IH pe3yiibTata OAHOI'O0 HCIBbITAHWUA COIJIACHO JIEMME 2, a”"HalJiory

apupmernueckue 10000 waGmromeHuit ciiydalHOM  BEJIMUUHBI
TeopeMbl 1 IS BTOPHIX MOMEHTOB W COOTHOIICHHIO (8) OlleHWBaeTcs Kak
D(J)/2= 022, a MOTOMY CpPEIHEKBAIPATHUYECKOE OTKJIOHCHHE TaOJIMYHBIX
3HaueHuil oreHuBacTcs kak 0,0015 § mpeanosoKeHUH HACaTbHOCTH JAaTYMKa
IICEBAOCTYYalHBIX YHCEN).

Jlanabie Tab1.1 mokas3wiBarOT, YTO HamboJee ObICTpasi CXOAUMOCTh B

Teopeme 1 mmeeTr mecTo B ciayyae paBeHCTBa aMIuiuTyln. Hamportus, ecnu
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3HAUYEHHUE OJJHOM M3 aMIUIUTY]l O€3rpaHUYHO BO3PACTAET, @ 3HAYEHUS OCTATbHBIX
¢ukcupoBanbl, T0 o - 0114. C LeTbI0 H3YYEHHUS CXOJUMOCTH B Ciydae
Pa3TUYHBIX aMIUTATY] ObUTH B3SThI YETHIPE HE3aBUCHUMBIC BBIOOPKH 3HAYCHUN
aMIUTUTY]] U3 paclpeesieHts], 3aJJaHHOr0 TUCTOrpaMMOoi Jiist 9-if rapMOHUKHU Ha
puc.17 B moHorpadpuu P.H. Kapskwna [2, c.40]. O6sembl BeIOOpOK — 10
HaOmoneHnii. Beibopku npuBeneHsl B Ta0n.1l. B kaxxaom ciiydae paccuvTaHbI
OIIEHKH L IS TEPBbIX M 3jeMeHTOB BhIOOpKH, M = 2, 3, ..., 10.Takum
o0pa3zoM, TabIMYHBIC 3HAYCHHS OJHOM CTPOKM 3aBHUCHUMBI MEXIY COOOH, HO
CTPOKH HE3aBUCHMBL.

N3 Tabn.1l BUAHO, YTO CYIIECTBEHHBIE PA3IMUMs MEXKIY aMIUIUTYJIaMu
IPUBOIST K BO3PACTAHHUIO L, OJHAKO MPHU POCTE YHUCHIA DJIEKTPOBO30B N 3TO
BO3pAaCTaHWE CTAHOBUTCS BCE MEHEE CyllecTBeHHbIM. Tak, mist n > 6
MakcuMalibHOe TabnauyHoe 3HaueHue paBHo 0,040, T.e. mpu N > 6 umeem

OCHOBAHMA 110JIaraTb, 4TO

Ml (a,.5,) 1< 0926 | > r? (16)

I<isn

JUTS TTOAABJISIOIIEr0 OOJIBIIMHCTBA PeallbHbIX cuTyanuid. 3amena 1 Ha 0,926 f.e.
cHWKeHne Ha 7,4%) B METOAMKAX 3allUThl MPOBOJHBIX JIMHUW CBSI3H CYJIUT
3HAYUTCNBbHBIN dKOHOMUYeckui b dekr. Kpome (16), nmannbie Tabma.l
MO3BOJISIIOT JATh PSIT APYTUX MOJIE3HBIX MPAKTHUECKUX PEKOMEHIAIUH.

3ameuanue. [1pennonoxxenue 0 paBHOMEPHOCTH pactipeaenacHus (has3bl ¢
UCIIOJIb30BAJIOCh BBIIIE JIMIIL P BeIBOAC cooTHomeHui (2) u (13). [TosTomy
BCE pe3yJIbTaThl HACTOSIICH paboThI, Kpome paBeHcTBa (13), cipaBeUIMBhI IS
JTIOOBIX  pacmpezelieHud (a3, yAOBICTBOPSIONUMX CcooTHomeHusM (2). B
YaCTHOCTH, JUIS Pa3JMYHBIX JJIEKTPOBO30B pAaCIpENelCHHs] MOTYT OBITh
pa3IMIHBIMH.

ABtop uckpenne Omaromapen P.H. Kapskuny 3a obcyxaenue npoodiem
3aIUThl MPOBOJHBIX JIMHUK CBS3M OT MEMIAIOIIMX BIHMSHHUMA, CO3JaBa€MBIX

3JIEKTPOBO3aMH, U BOIMPOCOB Pa3pabOTKH COOTBETCTBYIOIIEH BEPOSITHOCTHO-
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cratuctuueckoil monenu, u C.JHO. ApamoBy 3a pa3pabOTKy HpPOrpaMMHOIO
obecrieueHnsT W TPOBEICHHE PACUETOB B COOTBETCTBUM C  METOIOM

CTaTUCTUYECKUX MCHBITAHUU.
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