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HUX CUZHATIE ONIMUKO-MEeBI3IUHUX cucmeM 3 00MeIceHuUM
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Moders o.-cmitikux npouecis. Ilpoananizoeani epanunni po3- Y
no0ienHsa BUXIOHUX CUZHANIE HA NPUHATEHCHICM 00ACMAM C BO M CT BA
MANCTHHA HOPMATLHOZ0 MA CMIUKUX 3AKOHIE 3 XapaKkmepu-
cmuunum noxaznurxom o. Excnepumenmanvruo nepegipe- B bl xon H bl x
HO acumnmomuuny nogedinky Qynxuii po3noodiny euxionux
CUZHAI6 ONMUKO-MEeBI3IUHUX cucmem, 00TPYHMOBaAHo C M r H A" O B
3acmocysanis Y3azaivHeHUX epaHUMHUX meopem
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1. BBez[el-me JIMYHDBIX yC]IOBI/IHX OCBCIIEHHOCTNU OT €AMHNI KBaH-

TOB (IIPU PETHCTPAIMU CBEPXCIabOTO M3JIYUEHUS) 0

ONTUKO-27IEKTPOHHbIE CUCTEMbI HAXOMST MUPOKOe -27 3Be3/HOU BeJUUYUHB (IPU PErUcTpPalUu OITHYe-
NpUMeHeHHUe TIPU pellleHnu 3ajad HaOjwojaeHus B pas- ckoro uzaydenus Counua). B Hacrosmwuii mMmomeHT




UMeeT MEeCTO IMPOTHBOPEYUe MEeXKAY MePCHeKTUBAMU
pas3BuTusA cucteM (COBpeMEHHBIMU BO3MOKHOCTSIMU CY-
MECTBYIONMX CUCTEM) M alNpUOPHOU uHOpMaiueil o
XapaKTepucTuKax o0bekToB Habaonenns. Pacmupenne
NVMHAMWYECKOTO JMala3oHa B CTOPOHY perucTpainuu
CUJIBHBIX CUTHAJOB M obGecledeHue IIpueMa CUTHAIOB
Ha (QoHe CUIBHBIX TTOMEX TO03BOJUT Pa3peluTb 3TU
MPOTUBOPEUUSI.

OxauM ©3 TIaBHBIX (GaKTOPOB, BANIIOMUX Ha
OTPAHUYEHHOCTh JMHAMUYECKOTO [HANa30Ha OITHUKO-
JJIEKTPOHHBIX CHUCTEM, SIBJISIOTCS TEXHUYECKHE Xapak-
TepUCTUKU GOTOMPUEMHBIX YCTPOUCTB, BXOASIIUX B COC-
TaB CHCTEM.

Pacmupenne amHamMmueckoro auama3oHa OMTHUKO-
3JIEKTPOHHBIX CUCTEM, BIJIOTH JIO TPETHETO MOKOJIEHUSI,
JIOCTUTAETCS TYTeM COBEPIIEHCTBOBAHUS TEXHOJOTHI
co3fanusg (GOTONPUEMHBIX YCTPOUCTB M ONTHUYECKHUX
3BeHbeB [1].

[Ipn peructpamum oNTUYECKOTO M3JNYUEHUS MHTEH-
cuBHocThio 10" JIK i corjiacoBaHus JUHAMUYECKOTO
nnamazoHa GOTOMPUEMHOTO YCTPOHCTBA ONMTUKO-IJEK-
TPOHHBIX CHCTEM B COCTaB ONTHYECKOro 3BeHa Heob-
XOAMMO BKJIOYaTh ocjaburenu (HeliTpaJbHbIE U CIEK-
TpaJbHble QUIBTPHI).

Bkioyass B ONTUKO-TEJIEBU3UOHHYIO CHCTEMY JI0-
MOJTHUTEIbHbBIE DIEMEHTDHI, HEOOXOMMUMO TIEPECMOTPETH
MaTeMaTU4YeCKyI0 MOIEIb CUCTEMbI, KOTOpast 00beANHI-
et B cebe 3aKOHBI PYHKIIMOHUPOBAHU I BCEX BBIOPaAHHbBIX
CTPYKTYPHBIX YacTeil.

KauecTBO MaTeMaTU4eCKUX MOJieJIeil CHCTEMBI U rpa-
HUIIBI ee MPUMEHUMOCTH 3aBUCIAT OT TOTO, HACKOJbKO
MOJIHO B Hell yUTeHbl (PaKTOPbHI, XapaKTEePU3YIOI[H1e YCJI0-
BUsI pabOTHI CHCTEMBI W MapaMeTPBl PETUCTPUPYEMBIX
CUTHAJIOB.

AHanu3upys rpaHUIlbl HPUMEHUMOCTH MaTeMaTH-
YeCcKOW MOJEJN CUCTEM, I[eJeco06pasHo MCIOoab30BaTh
pasJnyHble KPUTEPUH OIeHKHN 3 (HEKTUBHOCTU ONTUKO-
TEeJeBU3NMOHHBIX cucTeM. K TakuM KPUTEPUSM MOKHO
OTHECTU: BEJUYUHY OTHOIIEHUSI CUTHAJ/IIYM, YCJIOB-
Hble BEPOSATHOCTH IIPABUJIBHOIO OOHAPYKEHUS CUTHA-
JIOB U JIOKHOU TPEBOTHM, KOTOPbIe ONPeHeJsIoTCs Ha
OCHOBE MPUHSATON CTATUCTUUYECKON MOJEJIN BBIXOTHBIX
CUTHAJIOB.

WccnenoBanus, npejpcraBiaeHHbie B [2, 3] U OnbIT
HAYYHO-TIPUKJIAAHBIX HCCIAEAOBAaHUIN, MPOBOIM-
MBIX aBTOPOM, MOKa3bIBAIOT, YTO MPH KMCIOJb30BAHUU
ocmabuTeneil B cocTaBe ONTUYECKOTO 3BeHa, CTaTH-
CTUYECKNE XapaKTEePUCTUKU BBIXOHBIX CUTHAJIOB HE TTO/T-

YUHSOTCS OOIENPUHSITO IIyacCOHOBCKON U TayccoBOM
CTaTHCTHKE.

ITO NPUBOAUT K 3HAYUTEJNbHBIM OIMOKAM IIpU
omenke 3(PHEeKTUBHOCTU CUCTEMBI IO M3BECTHBIM
KPUTEPUSIM.

CoOTBETCTBEHHO BO3HUKAET HEOOXOAUMOCTD Mepe-
CMOTpa MaTeMaTU4yecKoil MOJeJau CUCTEMbl Ha OCHOBE
aHa/In3a BJAUAHNA AOIIOJIHUTEJIbHbBIX 3JIEMEHTOB, BJINA-
I0MuX Ha (POPMUPOBAHNE BBIXOHBIX CHTHAJIOB B CHCTE-
MaX, 1 YCOBEPIIEHCTBOBAHUS CTATUCTHUYECKONH MOIETN
BbBIXO/IHBIX CUTHAJIOB.

2. AHau3 TMTepaTypHBIX JAHHBIX

M3yuernio cTaTUCTUUECKUX CBOWCTB U MOJiesiell BBI-
XOJIHBIX CUTHAJIOB OTITUKO-3JIEKTPOHHBIX CUCTEM, TTOCJIe-
JIETEKTOPHBIM MeTogaM 06paboTku yuesusiercss 6oJbIIoe
BHUMaHUe [4 — 6].

B mpotecce dopmMupoBaHuUs BLIXOAHOTO CHUTrHAJIA
ONTHUKO-TEeJEeBU3NOHHON cucTteMbl (puc. 1), Ha BXOf
ONITUYECKOTO 3BeHa (JMIMH3BI, 0CHabUTENIN) IOCTymaeT
aJJINTUBHASL CMECh IO0JIEBHOT0 CcUTHajma 1 (HOHOBOTO
U3JIy4YeHus, KoTopasi cobupaeTcsi 06beKTUBOM U PEru-
cTpupyeTcs HOTONMPUEMHUKOM.

DoronpueMHuK nMpeobpasyer MPUHITOE U3JTyUIeHUE
B NMPOCTPAHCTBEHHO-BPEMEHHOE paclpejeseHne 3apsi-
0B BHYTPU (OTOUYBCTBUTEJNBHOTO cJiosi. B mpoiiecce
npeobpa3oBaHusl B 3JIEKTPOHHOM TPAKTE K a/[[UTHBHO
CMECH MOJIE3HOTO U (DOHOBOIO UBJIYUEHUS 106ABISIOTCS
mymbl poTtormpuemnoro ycrpoiictBa. Ha Bxox ycTpoii-
CTBa IOCJe ACTEKTOPHON 00paboTKM momaercss Mac-
CUB JIaHHBIX, IPEACTABISIONAI OTKINK (HOTOTYBCTBU-
TEJBHBIX JJEMEHTOB HAa MHTEHCUBHOCTb ONTHYECKOTO
N3JTyYeHUS.

IDTOT MacCHB MNPEJACTABJSIETCS B BUIE CYMMBI He-
3aBUCUMBIX CJYYAlHBIX BEJIMYUH, XapaKTePHU3YIOIINX
CUTHAJBHYIO 1 GOHOBYIO COCTaBJAONINE. 3aTeM aHAIN-
3UPYIOTCS CTATUCTUYECKUE XAPAKTEPUCTUKU TeHePab-
HOIi COBOKYITHOCTH OTKJIMKOB. BBIXOMHBIE CUTHAJBI 00-
pabaTbiBAIOTCS HA OCHOBE BHIOPAHHOII CTATHCTHYECKOI
MoOjie/In U onpenensiorTcs Kpurepun addexTuBHocTn
CHCTEMBI.

IIpu pacyere 0lHOTO M3 BasKHEHIINX KpUTepueB ah-
(bexTHBHOCTH CHCTEMBI — BETMIMHBI OTHOIIECHUS CUTHAJ/
IMIYM YYHUTBIBAIOTCS CTATUCTHYECKHE XAPAKTEPUCTUKU
BBIXOJIHBIX CHUTHAJIOB, HA KOTOPbIE OKa3bIBAIOT BJMSHUE
BCe CTPYKTYPHBIE 3JIEMEHTBI CUCTEMBI.

Bxo groi I | " Brrxogroi VeTpoHCTED
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OIITHUeCKO: SEEHO XAPAKTEPMCTHE BAOEIE CHCTEREI
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OTHOIIEHHMA CHIHALTITEL obHapyHeHIA




@omonpuemnux. IlpeobpazoBarue (HOTOUYBCTBU-
TEJBbHBIM 3JIEMEHTOM OINTHUYECKOTO WM3JIydyeHUs, TPO-
HIeJIIIero ONTUYEeCKOe 3BEHO B 3JEKTPUUYECKUI CUTHAII,
OTIMCBIBAETCA C TMO3UINU KOPIYCKYAsIpHOH Teopuu. [Ipn
COCTABJIEHUU CTATUCTUYECKUX MOJIeJiell BBIXOJHBIX CUT-
HAJIOB MIPUHSTO CYUTATh, 4TO (pU3nIecKue u CTaTUCTH-
yecKue XapaKTePUCTUKU TPUHUMAEMOTO ONTHUYECKOTO
CUTHAJIA IPU B3aAUMOJIEHCTBUU ¢ (DOTOUYBCTBUTETbHBIM
9JIEMEHTOM TOAYUHSAIOTCS 11yacCOHOBCKOM, cyOiyacco-
HOBCKOI U rayCcCcOBOI CTaTUCTHUKE.

Onmuuecxoe 36eno. llpeobpasoBaHue OINTUYECKOTO
U3JyYeHUsT ONTUYECKUM 3BEHOM MOJKHO OIMUCATh C TI0-
3UIMN TeOMeTPUYeCKON ONTUKHU, BOJHOBOW MJHM KOPILY-
ckyasipHOll Teopum cBeta. lIpu ommcanum B3ammomeii-
CTBUS ONTUYECKOTO U3JIYUEHUs C ONITUYECKUM 3BEHOM C
TMO3UIINY BOJTHOBOW TEOPUU CBETa OCAAOMTENN paccMa-
TPUBAIOTCH KaK JIMHEUHDBINA 3JIeMEeHT, He BJAUSAIONIUNA Ha
CTAaTUCTUYECKNE XaPaKTEPUCTUKU BBIXOJHOTO CHUTHAJA
[7]. Koaddutment ocrabaennst HeHTpaabHOTO (GUIBTPA
He OKa3bIBAeT BJIUSHUS HA KPUTEPUU OIEHKU KauyeCcTBa
CHCTEMBI, B YaCTHOCTH HA BEJUUYMHY OTHOIIEHUS CHUT-
HAJ /Ty M.

[Ipu ommcanum B3amMOAEHCTBUS C TMO3UIIUUA KOP-
MMyCKYJISIPHOUW TEOPUU CBETA, CBET TPEACTABJISETCS KaK
MOTOK AucKpeTHBIX yacTull (poronos). McnosabzoBanue
(oTronHOTO TpeEACTABIEHUS ONTUYECKOTO HUITYUEHU S
MMO3BOJISIET ONUCATH SBJEHUS, UMEION[e BEPOSITHOCT-
HBI XapaKTep, HAIPUMeEp, IMOTJOIIEHWs B HEUTpasb-
HBIX (QUIBTPAX, W, CJEJI0BATENbHO, YUECTh HU3MeEHeHUe
CTATUCTUYECKUX XaPAaKTEPUCTHK BBIXOAHBIX CUTHAJIOB
Ha OCHOBE TyaCCOHOBCKOW M TayCCOBOU CTAaTUCTUKU
[2 -4, 8].

BeposTHOCTHBIN XapakTep Mmpollecca 0caabIeHuUsT
BXO/IHOTO CHUTHAJIa ONTUYECKUMU 3JJIeMeHTaMU Y4TeH
pu pacyeTe BEJUYUHBI OTHONIEHUS CHUTHAJ/MyM ¢ .
Koadodurment ocnabieHnss yIUTHIBAETCS KaK JIeTEPMU-
HUPOBaHHBIH napametp [9]:

oo L N ()Y ()
Vi [Io(v,, (x)+D(Y (v)}

: (1)

rae k — koadduuuent ocrabienns;
Y,, (X) — cpennee snauenue ajAUTUBHO CMECH CUT-
HaJia ¥ TOMeXH;

Y (x) — cpeanee sHaueHHe NOMEXOBOI COCTABIISIO-
eu;

D(Y,, (x)) u D(Y (x)) - ancnepcun apaurusnoii
CMeCHU CUTHaJja U IIOMeX M IIOMeX0BOH cocTaBJIAIoNIeil CO-
OTBETCTBEHHO.

OnHako aHaJin3 3KCHEPUMEHTAJbBHBIX JaHHBIX (HU-
JKe pasjiesl dKCIEePUMEHTAJbHbIE UCCIIEeI0BaHUS) MO pe-
rucrpaiuu, o6paboTKe pPe3yJbTATOB B OITUKO-TEJE-
BU3MOHHBIX CHCTEMaX, HCIOJb3YIOIMUX HeHTpajbHbIE
buapTpel (0caabuTeNn), MOKA3bIBAET, YTO HAOIIOAAIOTCS
AHOMAaJIbHBIE TPOCTPAHCTBEHHO-BPEMEHHDIE U IHEPTETH-
JecKye M3MEHEHUS BBIXOIHBIX CHTHAJIOB MO OTHOIIECHNIO
K BXOAHBIM. CTaTHCTUKA BBIXOAHBIX CUTHAJIOB IIPU HTOM
XapakTepusyercst OOJIbIIMMU 3HAYECHUSIMH BEPOSTHO-
CTHU, OTJIIMYAIONHUECS OT PACCYUTAHHBIX, B COOTBETCTBUHU
C TIPUHATBIMU TAyCCOBOI M IYaCCOHOBCKOW MOJEJISIMU,
YUYUTHIBAIONTUMH B3aNMO/[EHCTBIE BXOJHOTO ONTHYECKO-
T0 CUTHAJIA C ONTUYECKUM 3BEHOM U (DOTOUYBCTBUTEIb-
HBIMU 9JIEMEHTaAMHU.

CiennoBaresibHO, paCIIUpeHne BO3MOKHOCTEH OIITUKO-
TEeIeBU3NOHHBIX CUCTEM C OTPaHIMYEHHBIM THHaMUYeCKIM
J1alla30HOM BO3MOKHO TOJDLKO IIPU ONUCAHUU Ipeobpa-
30BaHUS ONMTUYECKOTO TTOJ B HOCUTENN 9JIEKTPUIECKOTO
ToKa ¢ 60J1ee TOUHBIM YYeTOM BJIMSAHUS 3JIEMEHTOB ONTHU-
YEeCKOTO 3BeHa, U KOa(hUImenT ocaabaeHus HeoOX0auMo
paccMaTpUBaTh Kak CTOXaCTHYECKHUI ITapaMeTp.

Heﬂb}o pa60TbI ABJIAECTCA OIIMCaHME CTATUCTUYECCKUX
CBOWCTB BBIXOMHBIX CHTHAJOB ONTHKO-TEJICBU3HMOHHBIX
CHCTEeM, yUUTbIBAIoIlee CTOXaCTUYECKUI XapaKTep B3au-
MO[[CI‘/JICTBI/IH BXO/JTHOTO U3J1y4€HNA C OIITUYICCKUM 3BCHOM
B YCJIOBUAX OFPaHUYEHHOTO JUHAMIYECKOTO JUaNa30Ha ¢
UCTIOJIb30BAHUEM YCTOWYMBBIX 3aKOHOB PacIpeie/IeH s ¢
«TSKETBIMU XBOCTaMU>.

3. SKCHepI/IMeHTaJIbHI)Ie HCCJIEeJ0BAaHUA IIpoIecca
B3aHMOHeﬁCTBHﬂ BXO/IHOTO ITOTOKA C ONITHYE€CKHUM 3BE€EHOM
CHUCTEMBI. I/ICCJICI[OBHHI/IC CTaTUCTHYCCKHUX XapaKTEePUCTHK

BBIXO/ITHOTI'O IIOTOKa

Llenv sxcnepumenma. Vsydenue BausiHust ocuabu-
Tesiell Ha CTATUCTUYECKUE XaPAKTEPUCTUKU BBIXOJHBIX
CUTHAJIOB OIITUKO-TEJIEBU3MOHHDBIX CHCTEM.

Ha BXox onTHKO-TeseBU3MOHHOH CHUCTEMBI I0ja-
BaJICd ONTHUYECKUI CHUTHAJ, WHTEHCUBHOCTH KOTOPO-
ro perucTpupoBaiach (GOTONPUEMHBIM YCTPOICTBOM B
nuamnazone ot 0 mo 255 rpaganuii spkoctu. Mcmoapso-
BaJicAd HEKOTEPEHTHBIH MCTOYHUK ONTHUYECKOrO M3JIY-
4YeHWs, HelTpajbHbie UABTPBI A8 COIJTACOBAHUS M-
HaMM4ecKoro auanasona. MccaenoBannuch, MoKajapoBo,
BUeoGpPArMeHTHl ¢ YaCTOTON 3amucu 25 KaJapoB/ceK,
paspemenuem 1000x1000 amemeHTOB pas3pemnieHnsI, 4TO
MI03BOJISIET JIeJIaTh BBIBOJABI O JOCTATOYHON IPOCTPaH-
CTBEHHO-BPEMEHHON CTATUCTUKE W MPUHSATH YKMCJIO UC-
IbITAHUN X\ —>eo .

BzauMmogeiicTBue onTHYECKOTO M3JYUYEHHUS C ONTHU-
YECKUM 3BEHOM MOJKHO IPEACTAaBUTh KaK CTOXacTuue-
cKoe ociabyieHue BXOJHOTO uaiyuenus. [IpopexxuBanue
BXOJIHOTO TIOTOKA, NIPUHKUMasi BO BHUMaHUe MPUHSITYIO
IIyaCcCOHOBCKYIO CTaTUCTHUKY, JOJKHO HPUBOJAUTDL K 3a-
KOHOMEPHOMY U3MEHECHUIO CTATUCTUYECKUX TaPAMETPOB
CUTHaJa, TPONOPIUOHATIBHO KO3 buiueHTy ociabie-
HUS HEHTPaJbHOrO (GUIBTPA, & UMEHHO — YMEHbIICHUE
Cpe/Hero 3HaYCHU S U YMEHbIIeHUE JUCIIEPCU U BXOJHOTO
CUTHAJIA, COXPAHASd CTATUCTHKY.

O/ HaKO NPHU U3YUYEHUU NPOIECCA PETUCTPAIMU CUT-
HaJIOB B CUCTEeMaX, UCHOJIb3YIOIMX HelTpaabHble (puib-
TPBI, U3JyueHue (Ipolrejiiee ONTUYECKOe 3BEHO, B KO-
TOpOE BKJIIOYEH OCJa0UTEeNb) BBI3BIBAJIO B OTAEJIbHBIX
ajieMeHTax pa3penieHus GoTonpueMHUKa QIYKTyauu
AMIJIMTY/bI, UMetolne GOJIblire 3HAYEHUsI BEPOSTHO-
CTU TOSIBJIEHUS] KPYIHOTO COOBITUS, YeM Yy MPUHSTHIX
CTATUCTUYECKHUX Mojesell. PeructpupoBanuch QPaykrTy-
aluy 10 yPOBHIO MHTEHCUBHOCTU IPEBLIIIAIONINE, NN
COM3MepHUMbIe C YPOBHEM BXOJHOTO n3aydenus. Yacrora
HACTYIJIEHUS TaKUX cOObITHI (ayKTyalnii) npespiia-
Jla IpejilojaraeMyo BepOsITHOCTD, COIJIACHO IIPUHATBIM
TeopeTndeckum Mozensam [10 — 12].

Ha puc. 2 — 5 mpencraBieHbl Pe3yJbTaThl JKCIIE-
PUMEHTAJNBHBIX MCCJENOBAHUI mpolecca ocaabieHus
CTOXACTUYECKOr0 CUTIHAJa ONTHUYECKUM 3BEHOM C pas-
JUYHBIMU Ko3dbunrenTamu ocaabienus (IPU UCIOJIb-
30BAHNU PA3JINIHBIX HEHTPAJIbHBIX (GUIBTPOB).
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Puc. 2. CtoxacTtuueckuit curian 6e3 ocnabnexus

ATIITHTYA & CHTHAI A

Puc. 3. CtoxacTuueckui curHan, ocnabneHHbli HenTpasbHbIM
cunbrpom. KoadbdpmumeHT ocnabnenuns k =2

Puc. 4. CToxacTuueckmit curian, ocnabnieHHbli HelTpanbHbIM
punbrpom. KoadbdpmumeHt ocnabnenus k =4

C mespio alIIPOKCUMAIUM IIJIOTHOCTU BEPOSITHOCTU
BBIXO/IHBIX CUTHAJIOB ITPOBEJEH CTATUCTUUYECKUI aHAIN3
MOJTyYeHHBIX JaHHbIX. CpaBHUTEJbHLIN aHAJIU3 BEPOST-
HOCTEH TOsABJIeHUS] COOBITUH HOPMUPOBAHHBIX U EHTPHU-
POBAHHBIX BEJIMUUH JIJIsI 9KCIIEPUMEHTAJbBHBIX JAHHBIX U
HOPMaJIbHOTO 3aKOHA pacIpeie/IeHust TpuBejeH B a6, 1.
l'mcTorpamMma MJIOTHOCTH BEPOSITHOCTH BBIXOJHOTO CHUT-
HaJla U HOPMAaJIbHOTO 3aKOHA paclpefesleHus] IoKa3aHa
Ha puc. 6.

Tabnuua 1

BepOﬂTHOCTb nossneH1s cobbiTua HOPMHUPOBAHHbIX U
LEHTPUPOBAHHbIX BEJIMHUH

Hopmais-
6e3 Ocnaburens | Ocnaburens Hoe
CKO | ociabures k=2 k=4 pacrnperie-
JIeHne
BeposATHOCTD TOSABJICHUS COOBITHS
2 4-107 8-107 8-107 5-107
3 3107 7107 1-107 3107
4 5-10™ 1107 8-107 110"
5 1,6-10" 7-10° 510 1,4-107°

Ananusupys gantbie T1abi. 1, MOKHO ciiesaTh BbIBOJI,
yto B nuHTepBajie ot 2 10 4 CKO (cpeanexkBajpaTudHoe
OTKJIOHEHHUE) CTATUCTUYECKIE XapAKTEPUCTUKN UBJTyUde-
HIS HA BBIXOJI€ ONTHYCCKON CHCTEMBI, HE HCIIOJIb3Y IOTIei
B CBOEM cOCTaBe OcJabuTeH, XOPOIIO AMIPOKCUMUPY-
I0TCS MyacCOHOBCKOHM U rayccoBoil craructukoit. Ilpu
HCTOJIb30BAHUT OCTabUTE e ACHMITOTHYECKOE TTOBE/Ie-
HU€e «XBOCTa» IMJOTHOCTH PACIIpe/leJIeHnsT dKCIePUMeH-
TAJIBHBIX pe3yapTaToB B nHTepBase 2—5 CKO ykassiBaeT
He HEBO3MOXKHOCTH AIMPOKCUMAIIMU TayCCOBOI CTaTH-
CTHUKOI1.
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Puc. 5. CtoxacTuuyeckui curHan, ocnabneHHbii HenTpasbHbIM
unbtpom. KoadpdprumeHt ocnabnenns k=7

Puc. 6. AI'II'IpOKCVIMaLLMFl 3KCNepUMeEHTa/IbHbIX AaHHbIX
HOpPMaJibHbIM 3aKOHOM pacnpeneneHus

Kak npasusio, npu peajusanuu MOPOrOBbIX METOIOB
OOHApY’KEHUSI B ONTUKO-TEJICBU3MOHHBIX CHUCTEMAX, He-
06X0IMMO 06€eCIIeunBaTh YPOBEHb BEPOATHOCTH JIOKHON
Tpesoru mopsaaka <107,

YcnoBHbBIE BEPOSTHOCTH TPABUJIBHOTO 0OHapYy-
JKEHUs] U JIOKHOU TPEBOTM ONTHUMU3UPYIOTCS HAa OCHO-
Be BbIOOpa NMOPOTOBBIX 3HaueHuii. OxHAKO acuM-
NTOTHYECKOE IOBEJEHHUE IJIOTHOCTH BEPOSITHOCTH
HKCIIEPUMEHTAIbHBIX JJAHHBIX TOKA3bIBAET, YTO BBIOOP 110-
POTOBBIX3HAYEHHIITHAOCHOBETAYCCOBON CTATHCTUKHUITPHBE-
JIeT K OIuOKAM IIPU pacyeTe XapaKTePUCTUK OOHAPYKEH U st

CHUCTEMBI.



4. CratucTuyecKas MO/I€eJIb B3aUMO/I€UCTBHUS ONITHYECKOTO
CUTHaJIa C ONITUYECKUM 3B€HOM B T€JI€BU3UOHHBIX
CHUCTEMAX. HeHTpaJIbHaﬂ npeaejbHasa TeopeMa

Ucnonb3ys mosoxeHuss KOPIYCKYJISIPHOW TeOpHH,
OTNITUYECKOE TI0JIe MPEACTABJISIETCS B BUe MTOTOKAa (GOTO-
HOB - cJyd4aiiHoro moTtoka touek. [Ipm B3ammopeiicTBun
BXOJITHOTO OITUYECKOTO T0JISI C O TUYECKUM 3BeHOM (hOTO-
HbI MOTYT CJIydYallHBIM 0OpasoM IPONyCKaThCs, IOTJIO-
maThcs Uan mepeoTpaskatbes. [lokazarenu mpesomienus
¥ TIOTJIONMIEHUSI OMPEAESIIOT UCXOAsI U3 MOJEJU TPUTIO-
BEPXHOCTHOTO CJIOSI ¥ BHYTPEHHEN CTPYKTYpPhI ONTUYE-
ckoro Matepuasia. Onrcanue u IPOrHO3UPOBAHIE CBOUCTB
ONTHUYECKUX MaTepuasoB Gasupyercs Ha olpejeeHnn
JIeTePMUHUPOBAHHBIX MaKpomapameTpos [13].

Cray4aiiHBIH TTOTOK TOYEK, B3AaNMO/IEHCTBYS C ONTHYe-
CKMM 3BEHOM, TIOZBEPraeTcs npeobpasoBaHusaM, CBA3aH-
HBIM 100 C U3MEHEHHEM KOJMYeCTBa TOUYEK MCXOMHOIO
MIOTOKA, TUOO0 C NCYe3HOBEHUEM B HeM TOUeK.

IIpeo6pasoBanue MOTOKA CBA3AHO C MPOXOKACHUEM
yepes cpely (OINTUYECKOE CTEKJIO0), 00IaaoIyIo JMHel-
HBIMU WU HeJIUHEHHBIMU XapaKTepucTukamu. Paccma-
TpUBasi MPOIECC B3aUMOJIEHCTBUS ONITUYECKOTO U3JIyUe-
HUS CO CTEKJIOM, HEOOXOAMUMO MPUHSITH YIIOPSAI0IEHHYTO
WM HEYNOPSAJ0YeHHYI0 MoJesdb cpeibl. Onruyeckue
CTEeKJa B OCHOBHOM PAacCMaTPUBAIOTCS C TOYKU 3PEHUS
yIopsi/ioueHHocTu U cumMmerpuu. llpu omucanuu B3au-
MOZEHCTBUI KBAHTOB CBETa C MaTEPUAJIOM CTEKJA [OJIK-
HO YYHUTHIBATHCSA TO OOCTOATENHBCTBO, UTO B aMOP(HBIX
Marepuagax pasylopsj0YeHHOCTh MOKET BO3HHMKATbhb B
caydYae TPOCTPAHCTBEHHON HECUMMETPUU Y3JI0B B 00D-
eMe, HAJIMUMs XaO0TUYECKU PACIOJIOKEHHBIX e(eKToB,
BIAUSHUSA aTMOC(hEPHBIX BO3/IeICTBUN W CTapeHnsd, a TaK-
JKe PACIIOJIOJKEHU S IIEHTPOB OKPACKU O TUYECKU TTJIOTHBIX
MaTepuasos.

Ob6osHauas yepes T, j=12,..., KoOpAMHATHI TOUYEK
MCXOHOTO (BXOHOTO) MOTOKA, a yepes t;, j= 1,2,... — KO-
OpAMHATBl TOYEK MPeoOpasoBaHHOTO (BBIXOAAIIEr0) IM0-
TOKa, IIpeobpasoBaHme TOTOKA MOKHO 3a/1aTh C ITOMOIIbIO
BBIPAKEHUS:

t;=D, (TJ) s @)

rae D, — dbyukuns, xapaxrepusyomas JuHEHOE nIn
HeJNHEHHOE TPOCTPAHCTBEHHO-BpEMEHHOE Tpeobpa3oBa-
HUE BXOJHOTO MTOTOKA, 3aBUCATIIAS OT KOOPAUHATH TOUKU
¥ OT ee MOPSIAKOBOTO HOMEPA.

[Ipu paccmoTpennu B3anMo/1eiiCTBU ST BXOJTHOTO CUTHA-
JIa ¥ CPeJIbl MOYKHO MCIIOJIb30BATh CBOMCTBO HE3ABUCHMOTO
ncye3HoBeHns Tovyek. [Ipomenypa mpopeknBanus moToxa
paccMaTpuBaeTCs Kak cayuail, Ipu KOTOPOM OT/leJibHbIe
TOYKH MCUE3aI0T HE3aBUCUMO OT IPYTrux Tovyek. Kaxmpas
TOYKA BXOJHOTO TIOTOKA € BEPOATHOCTBIO P(T;) ocTaercs
B IIOTOKE U C BEPOSITHOCTHIO 1—p('tj) ucuesaer. [Ipu atom
BEPOSITHOCTH 3aBUCHUT OT KOOPAWHATHI pacCMaTPUBAEMON
TOYKU U HE 3ABUCUT OT YUCJIA U KOOPJUHAT JAPYTUX TOUYEK.
PaccmaTpuBaemblii caydail aBJseTCS CIydaeM BBIPOIK-
JIEHHOTO TIPoIlecca Pa3MHOKEHUs, IPU KOTOPOM KaskKaast
TOYKA MOKET JUOO MPeBpamarbcs B OAMHOUHYIO TOUKY
C TaKoH jkKe KOOPAMHATOH, KaK y MCXOAHOI TOUKH, JTUOO
nCcYe3aTh.

Bxonnoii mOTOK MOKET TTO/IBEPTAThCS TMHEHHOMY NN
HEJUHEHHOMY NPeoOpasoBaHUI0 ¢ OJHOBPEMEHHBIM HC-
KJIOYeHNEeM HEKOTOPOro 4mcjaa todek. IIpeobpasosanme

BKJIIOYAET ITIPOIIE/lyPbl HAJNOKEHUS U IIPOCEUBAHUS, TIPU
KOTOPOM TIPOIEIyPBl HAJOKEHNS W MTPOCEUBAHUS He 3a-
BUCSAT APYT OT Apyra. B aToMm ciyuae yno6HO BOCIIOIb30-
BaThCs METOJOM II0CJIE0BATENbHBIX TIPeobpasoBaHuii,
Ipejrosaras, YTo BHaYaJe MPOUCXOAUT HAJIOKEHUe TM0-
TOKOB, a 32 HUM CJIe/lyeT TPOCCUBAHUE MOTOKA, BBIXO/ISI-
I[ETO MocJIe nepBoro npeobpasosanus. [loce mpoieaypoi
HE3aBUCUMOTO Pa3pekeHusl YCAOBHAS MIOTHOCTH TTOTOKA
YMEHBINAETCSI B V Pa3, COXPAHSISA CTATUCTHKY.

CoryiacHo TPUHSATBIM TEOPETUYECKUM CTATUCTUYE-
CKUM MOJIEJISIM BBIXOJHBIX CUTHAJIOB B ONTHKO-TEJEBU-
3UOHHBIX CHCTEMAX TOTOK JAMCKPETHBIX YACTHUIl OTHCHI-
BaeTcs IyacCOHOBCKOI cTatucTuKOl. CornacHo Teopeme:
ecyli B I10CJIE/[OBATEJNBHOCTH KOOPJAMHAT TOYEeK X,;, 00-
PasyoIUX MyacCOHOBCKUIA TIOTOK ¢ HHTEHCUBHOCTHIO f
IIpUMEHSIETCSI OTepanysl pa3peskeHUs C BEePOSITHOCTHIO
UCKJIOYEHHUs Y TOYEK, TO MOTOK OCTABIINXCS TOYEK SIB-
JAETCSE IyaCCOHOBCKMM ¢ MHTeHCHBHOCTBIO (1—7)f. D1t
paccyskaenus, cornacuo [14 — 16], npuBoaAT HAC K TOMY,
YTO K aHAJU3UPYEMON CyMMe HE3aBUCUMBIX CJIYIaNHBIX
coOBITHIT TPUMEHNMa [[EHTPabHasl IPpe/leJbHast TeopeMa
u GIYKTyaluu BBIXOJHOTO MOTOKA UMEIOT rayCCOBY CTa-
THCTHUKY.

[IpuBesenHble dKCIEPUMEHTATIbHBIE PE3YIBTATHI TO-
Ka3bIBAIOT, UTO JaHHAsI MOJEJb MOXKET ObITh [IPUMEHEHA
[P AITPOKCUMAIIIH TIJIOTHOCTH BEPOSITHOCTH BBIXOHBIX
CUTHAJIOB ONTHKO-TEJE€BU3UOHHBIX CUCTEM, HE UCTIOJIDb3Y-
omux ocaaburenu B matepsae ot 2 1o 4 CKO.

IIpu ucnosab3oBanuu ocaaburesneii HEOHXOAUMO IPO-
AHAJMU3UPOBATD JIOTOJHUTEIbHBIE (PAKTOPHI, BIAUSIONNE
Ha GOPMUPOBAHIE BBIXOJHBIX CUTHAJOB B CUCTEMAX, Pa-
60TAIUX B PEKUME OrPAHUYEHHOrO IUHAMUYECKOTO
JManaszoHa, ¥ yCOBEPIICHCTBOBATh CTATUCTUYECKYIO MO-
JIeJTh BBIXO/IHBIX CUTHAJIOB.

5. Cratucruyeckas MO/I€JIb B3aUMO/IEHCTBUS ONITHYECKOTO
CHUTrHaJIa C OIITUYECKHUM 3B€HOM B TC€JI€BU3UOHHBIX
CHUCTEMaAX. 060611le}[]-[ble npeaeabHbI€ TEOPEMbI

Heymnopsioueniipie MaTepuasibl, Takue Kak HeHTpaJib-
Hble (DUIBTPBHI, HA MUKPOCKONMYECKOM YPOBHE MPUHIU-
MUAJbHO HEOTHOPOIHBI U PA3JIUYAIOTCS MO0 CTPYKTYPE B
Pa3JIMYHbIX y4yacTKaX MaKPOCKOINHMYECKH OJJHOPOJHOTO
OTITUYECKOTO cTekJa. Bce mporeccsl Tpanchopmanun
sHeprun (HOTOHOB HOCSAT BEPOSITHOCTHBIN XapakTep. Yuer
MUKPOIIAPaMETPOB, TAKUX KAaK KBAHTOBbIE CBOHCTBA M3-
JIYYeHWSsI, TO €CTh IPOIIECCHI, TPOUCXOISIINE TOCIE TOTJIO0-
IIEHUs KBAHTA CBETA, IPYIINUPOBOK U aHTUTPYHITHPOBOK
doTonos, paykryanuiit n hGoToH-HOHOHHOTO B3aNMO/IEH-
CTBUS, MO3BOJIIET UHTEPIPETUPOBATH MOJYUEHHDIE pe-
3yJIBTATHI O0JIee aJleKBATHO.

CTaTuCTUKY BBIXOJIHOTO HU3JYy4YeHUS IMIUPUUYECKU
MOKHO OTHCAaTh HECMMMETPUUYHBIMU 3aKOHAMU pacipe-
JleJTeHusT, 00IaIal0MMMI <TSIKEJTBIMU» XBOCTAMH, TO €CTh
HUMEETCsl BEPOSITHOCTh KPYIIHOTO, HO PEAKOr0 COOBITUS,
KOTOPBIM HeJIb3sI TPeHeOpedb, BHOCSIIIETO CYIIECTBEHHbI
BKJIaJl B OMUCAHUE TOJIydYaeMbIX pe3yabTaroB. [Ipu 06b-
SICHEHUH 3TUX IIPOIECCOB MOKHO HCIIOTb30BATH TEOPUIO
aHoMaJbHbIX NUhdY3noHHBIX TpoiteccoB [17, 18].

MatematnyeckuM (GyHAAMEHTOM CJIYKHUT TEOPUS
YCTOHYMBBIX BEPOSTHOCTHBIX paclpeieIeH i, KoTopast ¢
eIMHON TOUKU 3PEHMUS MO3BOJISIET UCCIE0BATH AHOMAJIb-
uble 1udysnoHHbIE TPOIECCHI.



Yemotiuusvie 3axonwr. llpenenbHble pacnpeneseHns,
LTSI KOTOPBIX He BBIMOJIHSAETCS IeHTPaJIbHAS pe/lesbHasT
TeopeMa, XapaKTepU3yioTCs BTOPBIM MOMEHTOM, CTPEMsI-
muMcst K 0ECKOHEUHOCTH, U yBeaudeHre BhIOOPKHU, KaxK-
Iblil pa3 KOHEUYHoii, He TOBBIIIAET TOYHOCTb U3MEPEHMi,
a cumxkaer ee. Jlust kak1oro yeroiiunsoro sakona P(x) ¢
XapaKTePUCTUYECKUM ToKasarejeMm o, riae 0<o<2 cy-
HIECTBYIOT YHUCJaA:

limx“{1-P(x)+P(-x)}=c, ¢>0. 3)
S

OnHoll M3 OCHOBHBIX 3a/ay TEOPUU YCTOHYMBBIX
3aKOHOB SIBJISIETCSI Olpe/ieieHne UX obiacrteil mpuTs-
skenns.VI3BecTHO,4ToeCINC Ty Yail HBIEBETMYIHEI X, X,,...X . ..
B3aMMHO HE3aBUCUMBI U UMEIOT OAHY U TY ke (HYHKIIUIO
pacnpenenennst P(x), n ecan Gynkuus pacmpenesenns
CyMM X, cxoaurcsaupu N—eo N k dyHKIUU pacupese-
nenns F(x), 1o P(x) npurarunsaercs x F(x), nmemomero
HasBaHue — 06/1aCTh NPUTSIKeHNs 3aKkona F(x).

Bce ycToitumBbie 3aKOHBI MMEIOT CBOIO 00J1acTh TIPU-
TskeHusT. COBOKYIHOCTD BeeX (DyHKIMIT pactpenesieHus,
LPUTATUBAIOWHXCS K P(X), UMEIOT CTPOroe acuMITOTH-
yeckoe moBejeHne (YHKIUU TJOTHOCTH BEPOSTHOCTH.
OnnuM u3 Hanboiee BaXKHbIX Y TBEPIKAEHII 06001IeHHBIX
MpeeJbHBIX TEOPEM COCTOUT B TOM, 4YTO BEPOSTHOCTD
MOsIBJIeHUsT OGOJIBIIOTO 3HAYEHUs] B 3aIUCH CIydailHOIl
NepeMeHHO He ABJsieTcda NpeHebpeKruMo MaJoii, ecan
P(x) npu Goabmux x yGbiBaer ouenb meanento. Ilpu
YBEJUYEHUU YKCJIA MCIBITAHUH MOrYT OBITH IIOJIYYEHbI
Bce 6orpinne u GOJBIINE 3HAYCHIS X ,  CYMMa Xy MOXKET
BO3pacTaTh ObICTPEE, UM YHCJIO UCTTHITAHMIA.

HopmasnbHblil 3aKoH paciipejiesleHUs] U IleHTpajabHas
npejiesibHAST TeopeMa, IMUPOKO HCII0Jb3yeMble IIPU aHa-
Ju3e paboThl ONTUKO-TEJEBU3MOHHBIX CUCTEM, 00IaAI0T
06J1aCTHIO TPUTSIKEH WS K cebe MUPOKOTO KJIacca 3aKOHOB
pacupenenenus. Cornacuo teopeme [19] pyukmnus pac-
upenenennst P(X) npunaznexuT o61acTu HPUTSIKEHUS
HOPMaJIBHOTO 3aKOHA TOTJA W TOJBKO TOTJA, KOTJA MU
Xy oo

X* [ dp(x)
b
J x*dP(x)

[x|<x

—0. (4)

Jlaist Toro, uToGbl 3aK0H pacupetenenus P(x) npunaa-
Jieskast 00J1acTu MPUTSKEHU S YCTOMYMBOIO 3aKOHA ¢ Xa-
pakTepuCcTHUYECKUM IoKazaTeneM 0<o<2, HEOOXOAUMO
U I0OCTATOYHO, YTOODIL:

C
_)71

71—P(x) ., opu X — oo

1-P(x)+P(-x)

oP(kn)+P(k)

pU X —> oo- (5)

6. OnpenesneHue npeneabHbIX pacnpe/ieieHUil BBIXOTHBIX
CHTHAJIOB ONITUKO-TEJIEBU3UOHHBIX cucTeM. ObaacTu
MPUTSTKEHHST

Jl715s1 060CHOBAHUSI IPUHSTU S MOJIEJIU BHIXOHBIX CHUT-
HAJIOB HAa OCHOBE (L -yCTOIYMBBIX IIPOIECCOB HEOOXO-

JIUMO TIPOBECTU AHAJU3 TIPE/eJbHBIX pacipeesennii,
XapaKTepU3YIONUX BBIXOJAHOW CUTHAJ ONTUKO-TEJEBU-
3UOHHON CHUCTEMBI, COIJIAaCHO BhIpaskeHusiM (4) u (5) Ha
HPUHAJIEKHOCTD K 00JIACTH IIPUTSIKEHUST HOPMAJIbHOTO

X XZ
)= L J e 2 IPH X—>oo, HMEIOMEr0 KOHeu-

V2r
HYIO JMCIEPCHIO, & TAKXKe Ha IPUHAIJIEKHOCTH 00Jia-
CTH NIPUTSIKEHUST YCTOMYMBBIX 3AKOHOB pacipesiesenusi,
uMeInx 6eCKOHEYHY IO [UCIEPCHTO.

AHanu3 CyMMBbI HE3ABUCUMBIX CJYUYaHBIX BEJAUYUNH,
XapaKTepHU3yIolieil BbIXOAHON CHUTHAJ ONTHKO-TEJIEBU-
3MOHHBIX CHCTEM, HCIIOJIb3YIONNX 0CAa0UTENb, TOKA3aJI,
YTO Ipe/ieIbHbIE 3AKOHBI PACIPE/IeJIEHU S BBIXO/HBIX CHUT-
HAJIOB TIPUHAJJIEkKAT 00JaCTAM TPUTSIKEHUST YCTONIH-
BBIX 3AKOHOB.

Ha puc. 7 mpeacTaBieHbl NJIOTHOCTU PaclpesiesleHns
IKCIEPUMEHTANBHBIX JAHHBIX U IPE/IEJTBHOTO 3aKOHA Pac-
IpejieJieHNs ¢ XapaKTepUCTUUECKUM MoKasareaeM o =1.
ACUMTITOTHYECKOE TIOBEIEHIEe «XBOCTa» MJIOTHOCTU pac-
mpejieJIeHnsT IKCIIEPUMEHTANbHBIX JAHHBIX XOPOIIO afl-
MPOKCUMUPYIOTCS B Auamnazone ot 2 10 5 CKO ycroitun-
BBIM 3aKOHAM 110 KPUTEPHUIO HAUMEHBITUX KBAIPATOB.
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sakona P(x
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Puc. 7. AI'II'IpOKCMMaLI,MFI 3KCNEePUMEHTa/IbHbIX AaHHbIX
yCTOI‘;i'-IMBbIM 3aKOHOM

7. 3akaouyeHnue

Ob6HapysKeHMe U MCCIeOBAHIE HOBBIX COCTOSTHUI U
HOBBIX CTaTUCTUYECKUX CBOWCTB M3JYUYCHUS — 3aKOHO-
MEPHBII 3Tall B Pa3BUTHU OITUKM U TEOPUU OITHUKO-
3JIEKTPOHHBIX IIPUOOPOB B I[EJIOM.

HecmoTps Ha mmpokoe nucrnorb3oBanne myaccoHOBCKOH
1 TayCCOBOM MojIesieil /71 OTTMCaHU s BBIXOJHBIX CUTHAJIOB,
CBS3aHHOE C UX OTHOCHUTEJIBHOI IPOCTOTOI 1 BO3MOKHOC-
TDIO TTOJIYYEH NS AHAJIUTHYECKUX PE3YIbTaToB, aJleKBaTHOE
OlHcaHue PeasbHBIX MPOIECCOB TPeOyeT yueTa BIHSHUS
AHOMAJIBHBIX BBIGPOCOB TIPH PETUCTPAIMU ONTHYECKOTO
usnaydenus u Gaykryanuii KoapQGUIMEeHTOB Tepejgadn
MIPUEMHBIX TPAKTOB ONTUKO-TEJIEBU3UOHHBIX CUCTEM.

OaHuM U3 nyTeil Pa3BUTUS CUCTEM C OFPAaHMYEHHBIM
IUHAMUYECKUM NAla30HOM SBJISETCS COBEPIICHCTBOBA-
HMe CTATUCTUYECKUX MOJeJIel BBIXOJHBIX CUTHAJIOB, 110-
3BOJISIONINX YUECTh IIPOIECCH B3BAUMO/IEHCTBU S BXOJTHOTO
M3JIYyYEHUS C ONTUYECKUM 3BeHOM. HeoOXonmmo yuauTsi-
BaTb IJIOTHOCTH BEPOSATHOCTU MCCJEAYEMbBIX CUTHAJOB,
HOAUMHSIONUXCS 0000UIEHHBIM MPEAEIbHBIM TEOPEMAM,
Wrnopuposanue Haanuusg GayKTyalnii BBIXOJAHOTO CUT-
Haja, KOTOpPble MOXKHO XapaKTepU30BaTh KaK HajIuyue
KPYMHOrO cOOBITUSI B BBIOOPKE, MCIOIb30BAHUE T1yacCO-
HOBCKOW U TayCCOBOHM CTAaTUCTUKU TPU ANIPOKCUMAIUN
pacrpejiesieHnii BBIXOJHBIX CUTHAJOB MOXKET MPUBOIUTH



K 3HAYUTEJIbHBIM cHucTeMaTudeckuMm omubkam. Eciu
COBPEMEHHBIE METO/Jbl OOGHAPYKEHUS] CUTHAJIOB B YCJO-
BUSX allPUOPHOI HEOTIPeIeJIEHHOCTH IOCTAaTOYHO 3P dek-
TUBHBI JIJISI NMYaCCOHOBCKOIM M TayCCOBOW CTaTUCTUKH,
TO aHOMAaJIbHbIE BHIOPOCHI B MPUHUMAEMOM OINTHYECKOM

1oJIe MOTYT CYIHIECTBEHHO MUCKa)KaTh OIEHKU XapaKTepu-
CTHK OOHAPYIKEHUS CUCTEMBI B 11eJI0M. MOJieIb BBIXOHBIX
CHUTHAJIOB, OCHOBAHHAs HAa YCTOMUMBBIX 3aKOHAX paciipe-

JleJIeHUsT ¢ XapaKTepuCcTUUYecKuM nokaszareiem O<a<2,
[O3BOJIUT YCOBEPIIEHCTBOBATh aJrOPUTMbl 00pabOTKH
BbIXO/IHBIX CUTHAJIOB. HpI/I BbIUYMCJIEHUU TIpEAeJIbHbIX Xa-
PAKTEPUCTUK O6Hapy)KeHI/I$[ 1 ONITUMU3AIIN ITOPOTOBBIX
3HAYEH U, yUET aCUMIITOTHYECKOTO TIOBEICH IS <XBOCTOB>
IIJIOTHOCTHU BEPOATHOCTH BBIXO/IHBIX CUTHAJIOB, ITIO3BOJIUT
CYIIECTBEHHO YMEHBINUTH OMMOKN OOHAPY/KEHWST CUTHA-
Jla TI0 CPaBHEHUIO C MOJIEJIBIO HAa FayCCOBOM CTATUCTHKE.
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