UHCTUTYT NpoGnem MateMaTu4eCckux MalluH U CUCTEM
HAH YkpauHbl

TOUHOCTM MSMEpPEeHMUM

FOPBAHb Urore UNbmu
A.T-H., npocheccop

r. Kmes



Mpobnembl TOMHOCTM
M3MepeHMn

Pazeumue nayku u mexHuku Hepa3povl8HO C8A3AHO C

peuwienuem npooiem moyHoCmu usmepeHul

OcHOBHBIE BONMPOCHI:

KaK MOBBICUTHh TOYHOCTb U3MeEPEeHU?

MO04YeMY TOYHOCTD JIIOBIX PeajibHbIX U3MEPEeHNI uMeeT
npe/aesi, X0Td COrJIaCHO TEOPUU BEPOSITHOCTEH TOUHOCTH
COCTOATEJbHBIX OLICHOK HE OrPaHu4YeHa?

KAKOBBI peajibHbIe TPAHULIBI TOYHOCTH ?



Crpyxrypa poxnapa

Yacrte 1. — [Ipo6seMbl TOUHOCTH U3MEPEHUH B
rUAPOAKYCTHKE

Yacre 2. — IIpodiaeMbl peanu3anud U3MEpeHU ¢ MOMOIIbLIO
MOOMJIbHBIX THAPOAKYCTHUYECKUX CTAHIUH

(TAC)
Yacrts 3. — [IpodjieMa HApYIIEHUA CTATUCTHYECKOM

YCTOMYMBOCTH

Ocnoenoe enumanue yoeyeHo
HOBbIM UOEAM, HDUHUUNAM U NOOX00aAM



Yacte1. MpoGnemsl TOUHOCTH
B rmapoaxKycrTukKe

>  CJ0KHAS MOMeXoBasi
00CTaHOBKA,

»  CYIIeCTBEHHO HEOTHOPOIHAs
cpeaa pacnpocTpaHeHus:
KOJIeOaHM M,

> CJI0KHOe TepeMelneHne aHTeHH
B IPOCTPAHCTBE
(B ciryuae moomabHbIX I'AC)

Cmpamezus — KomnjieKkcHas
onmumuzayus 00padoomku ¢
YyUemom ycioeuil usjiyuenHus,
Pacnpocmpanenus, OmpasceHus u
npuema cuzHana




Pesaynbrarel uccneposavma (1)

4 k*
/ Hcrounux
| \SUR)

IIpu CJ10KHOM IBUKCHUU
AHTEHHbI MOTEHIMAJIbHAS
TOYHOCTH U3MEPECHUSA YIJIOBBIX
napamMeTpoB CUIHAJIA
onpeaeasiercs He pa3MepamMu
AHTEHHbI, KAK B CTATHYECKUX
yCJI0BHSAX, a pa3MepamMu
00J1aCTH NIPOCTPAHCTBA,

B KOTOPOHU NepeMeniaercs
AHTEHHA



Pesynsrarthl uccneposanuna (2)

7, :fo[ldrzcosa]
C

1, =/, [1 + @cos a}

B otiinume ot cucrem ¢
CUHTE3UPOBAHHOM AllEPTYPOM
(Korjga aHTeHHA JIBHKETCS ¢
IOCTOSIHHOM CKOPOCTHIO)
NMOBBIIIEHUE TOYHOCTH
U3MEpPEHUs YIJI0BbIX
nmapamMeTrpoB CMIHaJia
OKa3bIBAeTCHA BO3MOKHbIM
Jaaxe B TOM cJiydae, Koraa
HEH3BECTHBI YACTOTA CUTHAJIA
WJIH J0TJIEPOBCKUM CABUT
YacTOThI



Pesynurarthl uccnepgosavuna (3)

JloxamsHas moMexa Curaan

B03Mo0KHO 1eJIeHANIPABJICHHOE
HUCNO0JIb30BAHME IBUKEHUS
AHTEHHBI JIJI pellleHus 3a/1a4,
KOTOPbIE€ HE MOI'YT ObITh pPellleHbI
B CTATHYECKHUX YCJIOBUSAX,
HANIpUMeEP, YCTPAHEHH e

IS G HEOJHO3HAYHOCTH ONpeaeIeHUs

Wa HaﬂpaBﬂeHI/Iﬂ Hpnxoz[a CUT'HaJIAa
N
LA

NPU NPUMEHEHUH JIUHEeHOU
'.‘é\\wz/%“ AHTEHHbI U JP.
\IINL ]




Pesynsrarbl Mmccneposanma (4)

dbdexT domaepa 3akonbl CHeiinyca
v

x(t-1,-1,)

Yot

/)
Acroummk

X,(f)

x, ¢ [IpreMAmK 0 %o
/_xa “ IIpu oTCYyTCTBHH ABHKEHHUS
1 a —
l-n X Y1+n X ' ’ j
W)= (1-n x )l+n X) 1 sina/siny=c /c
o (1- ﬁz fl' 1+ "'D "D'r ) Ilpy HaIMYMM ABHKEHUS

a3,

sing/siny#c /c



Pesynbrarhl uccnepgosanma (5)

JIlnHaMu4YecKass MoJaeJIb HAPYIICHUS
KOT€pPEeHTHOCTH CUTHAJIA

AN

R
AX‘J_COI‘ — V 2AX‘C0I"R
T~ min(l/ of A, TV)
0 HNcTtounuk

Hnmepesanvl npocmpancmeeHHnol u 6pemeHHOl KOppenauyuu
Onpeoenaiomcea napamempamu HeOOHOPOOHOCHU CPEObl U OBUNCCHUS
KOppecnoHOUupyouwux 3J1eMeHmos



HayuHble skcneguumm
B TUXOM M Ceaepo-l'lenoaurou
oKeaHax |

HUC HHUC
«Akagemuk M.A. JlaBpentneB»  «Akagemuk A.Il. Bunorpanos» PI'UC

OCHOBHBIE HAYYHbIE Pe3yJbTAThbl:

e pa3padoTaHa M IKCINEPUMEHTAJIBHO MOATBEPKAEHA INHAMUYECKAs
MO/1eJIb HAPYIIEHUSI KOT€PEHTHOCTH CUIHAJIA;

* MOATBEP:KIACHA HA MPAKTHKE BO3MOKHOCTH UCIOJIb30BAHUSA
JTUHAMUYECKUX 3P (PeKToB 10



OcHoBHbLIC pe3ynbTarthl

Iloka3aHo, YTO BOJIHEHUE OKEAHA, TPAANIIMOHHO
paccMaTpuBaeMoe KaK BbIPAKeHHbIU J1eCTA0MIM3UPYIOIIUA
(paKkTOp, MOKET CIIOCOOCTBOBATH YJIYUIHEHUI0 XaPAKTEPUCTHK

rUAPOAKYCTHYECKUX CTAHIUA

B3aMeH o01IenpUHATON cTpaTerun 00pPHLOBI €
AeCTAOMIM3UPYIOIIMMHA (PAKTOPAMHU NMPEAJI0KeHA HOBas
CTPATerusi MCMOJIb30BAHMS 1eCTAOMIN3UPYIOIUX (PaAaKTOPOB
B MHTEpecax NOBBINICHUS MOTEHIUAJIA THAPOAKYCTUHYECCKUX

CpeACTB

11



Yacte 2. - MpoGnema peanusauum anna
NOABMIKHLIX AHTEHH

OCO00eHHOCTh: KOJUYECTBO KAHAJIOB MapaJljieJIbHOU
o0padoTrku I'AC gocTMraer HeCKOJbKHUX MUJIJIMOHOB

ba3zoBas yacTtb 00padOTKM:

& VI JIMHEeNHOU HENOJABHKHOU AHTEHHbI — IBYMEpPHOE
npeodpazopanue Oypne

Q(?t) — _Uu(r, x)expl j2wf (f — nux)]drdx;

& B oOweM cayyae )
OO = [[u(e.%)b(r.3. )dedy

Q
N3BecTHBIE OBICTPHIE AJITOPUTMBI 00PAa00TKU CUTHAJIOB!

o NPUMEHUMBI TOJBKO J1JIS1 HeIOABUKHBIX AaHTCHH
npocreuuen Gpopmabi;

o HCIIPUMCHUMBI 1Jd IOABU’KHbBIX AHTCHH
12



Teopua GuiCcTpOM MHOrokaHanbHou obpaborkm
rMapoaKyCTUMYECKMX CMrHanos

beIcTpbIE AJITOPUTMBI bpIcTpbIE AJTOPUTMBI
C pacuiMpeHreM BbIOOPKH MMOJIsI CeKIIMOHMPOBAHHOM 00pPa0dOTKH

X1

Pa3pa0doTraHHbIe ObICTPbIE AJTOPUTMBI

@ B COTHHU Pa3 IKOHOMHUYHEE U3BECTHBIX AJITOPUTMOB, BKJIKYAA
ObICTpBIE;

& NpPUMEHHMBI JJIsi AHTEHH CJI0KHOM (POPMbI U MOABHKHBIX

AHTCHH
13



Fmapoaxkycruueckasn
craHuma «Kenrasp-CK»

UMb PDBOW BbIYUCNUTENBHbBIA KOMMNMEKC

PABOYEE MECTO ONEPATOPOB

ANNAPATYPA NPEABAPUTENBHOW DEPABOTHU FEEHEPATOPHO-PACNPEQENUTENBHAA ANNAPATYPA
WHhOPMALUMUU U KOHTPONA

“A'Air_r—:;l -

14



Hocurensn
rMapoaKyCTUUeCKoOM CTaHu MM
«Kentasp -CK»

-------

Mopckoii Oykcup (noeKT 745)

15



I'AC «KenTaBp» - nepBbi 3amecTureb I'K,

. «KenraBp-CK>» - nepBbiii 3amectutesb I'K,
. «JBEpecTy,

. «JIy4d-3» - 'l1aBHBIA KOHCTPYKTOP,

° «3Be3aar»,

PJIC «MP 244-2M)»

16



FAC «Bunberka - 9M» (Poccun)

I'vapoaoxkamus

HanbHocTh 00Hapyxenus I[1JI
B MEJIKOM MOpe 10-20 km
B INIyOOKOM Mope 15-60 km

CexkTop 0030pa
(KypcoBbI€e YIJIbI) =+ 180 rpax

TouyHOCTH onpeac/JicHuss KoopamHart
mejen B PE€KUME ABTOMATHICCKOI'0
X COIIPOBOKICHUSA:

neJIeHra 2 rpan

IAJBLHOCTH 190 or
HIKAJbI

Ckopoctb OykcupoBku 10 18 y3ii0B

HlymoneseHroBanue

J{aJbHOCTH OOHAPY/KEeHU S

TOpHEAbI 15-30 km
HAJIBOJTHOTO KOPa0JIa 30-100 km
I1J1 15-20 km

To4HOCTH MeJIECHITOBAHUSA B
TPaBeP3HbIX yIVIaX U HA

NPSAMOM raJjice HOCHTeJIs: 2 rpan
CxopocTb O0yKCHPOBKH no 14 y3JjoB
Ixkemnyaranus ['AC o S

IPU BOJTHEHHH MOPHA 0aJs10B 17



I'AK «3aps M9» (Poccus)

Paxera 90P2
c Irec

raK "3aps-mM3"

Cxema npwMeresns nac TYnareasnoro opyxwa

18



PJ1IC MP-244-2M (YkpaunHa)

lpadmka akpaHa

MyneT onepatopa

EZE:E = @\i@

[~ 6
Yl

EEEEEE -
EEaEsE 0%0
EEEEE B8 | O
EREE =

PJIC obecnieunBaer:
OCBEILEHUE HAJABOAHOU
00OCTaHOBKH;

ONPENEICHUE KOOPAUHAT LIEEH;
IUIATEILHOE COIIPOBOXKICHUE LIEIIEH;
ABTOMATUYECKUU U PYYHOU

3axBar LEJIEN Ha COMPOBOXKICHUE;
pEllIeHNE HAaBUTAIlMOHHBIX 33744,
BbIJIAYy JAHHBIX LIEJICYKA3aHHUS.

Oco0ennocTH:
udpoBas 00pabOTKa CUTHAJIOB;

MUpOKUe GYHKIUOHAIBLHbBIE
BO3MOKHOCTH;

APXUBUPOBAHUC 06CTaHOBKI/I;

IpyKECTBEHHbIN UHTEpP]Eiic
omeparopa.

|_.\



YacTte 3. - NMpoGnema HapyweHun
CTaTMCTUUYECKOMN YCTOMUMBOCTM

Kauecmeo oopabomku 3aeucum om
A0CK8AMHOCMU NPEOCMABICHUA U
CMAmMuUCmMu4eckou yCmouiueoCmu CuZHa108,
nomex u ycaoeui paoomol

20



MATEMATUMECKME
MOLAENW

— JICTEpPMUHUPOBAHHLIC (MaTeMaTU4ECKHU
IIOJTHOCTBIO OIPECIICHHBIE);

— HEJICTCPMUHUPOBAHHBIC (HEOIPEICICHHBIC):

e ClIy4alHbIE (CTOXaCTUYECKHE), ONTHUCHIBACMBIEC
oIpeIeICHHBIMHU 3aKOHAMHU pacpeieICHUs

e HCCTOXAaCTNYCCKHUC, HE OITUCBIBA€CMbIC
OIIPCACICHHBIMHU 3aKOHAMMA PACIIPCAC/ICHUA

21



KINIACCUOUKALIUA
HEONPEQRENEHHOCTEMN

HeonpeaesneHHOCTH
I

v

v

HensBecTHOCTH

HEI0CTATOYHOCTh, HE0O0MPeIeI€HHOCTD,

HenocToBepHOCTH (HEIMOJIHOTA,

HeaJleKBATHOCTD )

v

Heoano3znauynoctnb

2 4

dusnueckan HCOIIPEACJICHHOCTD JInHrsucruueckas HeoIpeaeJIeHHOCTh

¥ v v ¥

Caiyuaiinocrs HeTO9HOCTE HeonpeneanHOCTb Heoano3HayHOCTH
3HAYEHUH CJIOB cMmbiciaa ¢pas
|
l l v 4 4
OmoHuMu Heuerkocth | | CunTakcuyecka | | Cemantudeckas | | [IparmaTnyeckas
\ 4 4
IloBepxHOCTHAsA I'nyOunnas

22



PEeHOMEH CTaTUCTUUECKOM
YCTOMUMMBOCTM YaCTOThl

@DeHOMEH CTATHCTHYECKON YCTOMYUBOCTH YACTOTHI COOBITHH —
buznyeckuii GeHOMEH CXOAMMOCTH BbIOOPOYHOI0 CPpeIHEro

23



Moaenm crarMCTMuecKku
YCTOMUMBLIX NPOLECCOoB

CTaTucTMYeCKM YCTONYUBLIU NpoLecc — npouecc (He 06a3aTenbHO Cly4YanHbIn), Y
KoToporo chnyktyaumm BbIGOPOYHOro cpefHero CTPeMATCS K HYIHO

221

\'
N
[N]
o
[

1. beabiu
rayCCOBCKHUHU IIYM

X =220+10n

20k oo

2195

Av. voltage ,

o] 20 40 60 0 20 40 60
Time, h Time, h

230 230

225

Voltage, V
N
[}
(=)

2. 'apmoHmn4yeckoe

KoJIcOaHHue
X, =220+10cos(2nfn/ N) 210, 2w 2% TR

(f =20)

Av. voltage , V

N
N
(=]




Spectrum, dB

CnexTp wymos ycunurens

Frequency, Hz

1000 2000 3000 4000

32

1000 2000 3000 4000
Frequency, Hz

5000

100

Spectrum, dB

90
80
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60
50

Spectrum, dB

40
30

2000 3000
Frequency, Hz

128

20
0

1000

2000 3000
Frequency, Hz

4000

5000

80

70

60

Spectrum, dB

80

70

Spectrum, dB

256

1000 2000 3000
Frequency, Hz

1024

4000

5000

1000 2000 3000
Frequency, Hz

4000

5000

Spectrum, dB

80

Spectrum, dB

1000 2000 3000 4000 5000
Freauency Hz

2048

1000 2000 3000 4000 5000
Frequency, Hz
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Konebanue HanpsaixeHmn
ropo/iCKOM 3NEeKTpoCeTH

260 236
250 234
>
- A
. 240 o) 232
[=)] m
: 3
=} >
>D 230 B 230
£
220 228
210 : : 226 :
0 . 40 60 0 20 40 60
Time, h Time, h
a 6
300 228
280
- 226
260 R
>.. ]
[1}] [=)]
2240 8224
] Q
E 5
220 >
I
222
200
180 : . 220 g :
0 20 40 60 0 20 40 60
Time, h Time, h
g8 a
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NMapamMmeTphl CTaTMCTUUECKOMW

HEYCTOMUMBOCTMU HaNpPAXXCHUA
SNEeKTPoCeTHn
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HapyweHue cTaTMcTUueCcKou
YCTOMUMBOCTMU TEMNnepartypshl Boabl B
TUXOM OokeaHe

I 1 1 1 L 0 I i 1 2 e |
1000 2000 3000 4000 f, Y 0 1000 2000 3000 4000 f, Y

IlapameTpbl CTATUCTHYECKON HEYCTOMYMBOCTH JIsl JAHHBIX, MOJy4eHHbIX nociae HY
¢puabTpanuM, KOMIIEHCUPYIOLIEH Ce30HHbIE KOJIe0aHus TeMIepaTypbl
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HapyweHue CTaTucTUUEeCKOM
YCTOMUMBOCTM MarHMTHOro nona 3emMmnm

0.25

0.05

BbIBOA: IPH JJIMTEIbHOM HA0JIIOACHUN BO BCEX
UCCJICIOBAHHBIX MpoLeccax HAOJMIAAINCH HAPYILICHUS
CTATUCTUYECKON YCTOUYHUBOCTH

29



MapameTp cTaTucTUuecKkom
HEYCTOMUMMBOCTM KOTMPOBKM Banior

S 04F

0.2%

L L L ' d i
50 100 150 200 250 300 0-30

I (l 1 1
Time, h 50 100 '150 200 250 300

Time, h

a 6

YcpegHeHHbIn no 16 gekagam napameTp CTaTUCTUYECKOW HEYCTOMYNBOCTU
(HenpepblBHAsA KpuBas) U gnanasoH U3MEHEHUA 3TOro yCpeaHEHHOro
napameTpa, onpegensiembit CKO, (NYHKTUPHbIE KPUBLIE) NSl KOTUPOBKK
aBcTpanuunckoro gonnapa (AUD) no otHoweHuto k gonnapy CLLUA (USD) 3gop
2001 r. (@) n 2002 . (6)



NMapameTpbl CTaTUCTUUECKOM
HEYCTOMUMBOCTMN BOJNTHEHMA
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NMapamMmeTphl CTaTUCTUUECKOMW
HEYyCTOMUMBOCTMU konebaHun
TeMneparypbl Bo3lyxa u Konmuecraa
ocapKos

15

10

086

0.4

0.2

Puc. 1. U3meHeHne BO BpeMeHHU NMapaMeTpPOB
CTATHCTHYECKON HEYCTOMYHBOCTH /i MOCKBBI

20 40 60 80 100 [, J1em

0.6

0.4

Puc. 2. U3meHeHue BO BpeMeHH MapaMeTPOB
CTATHUCTHYECKOM HeycToMunBOCTH isi KueBa



NMpouecchl co
crenexHou CNMM 1/ f°

CTaTHCTHYECKH YCTOMYMBBIE U Yn? fT
HEYCTOMYUBBIE MPOLECCHI j £ B2 df

y=lim
T—>w

-
AT j f Pdf

UT

IBeTHON Q [ G ‘ D auKKep-1IyM
\
IyM . \
\ N\
N\ \
S \
S \
h \
\
HepaBHoBeCHbBIN CaMomonoGHbIii
npoiecc

npouecc (ppakran)
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Mpoueccehl co crenenHon CIM

IIpoueccol co crenennoii CIIM (S(f)=1/ ")

CraTucTuuecku
YCTOMYMBbBIC
NMPouecchl

®paKkTa/ILHBI
rayCcoBCKMIi IyMm

/

DIHKKepP-1IIyM

duoseToBLIN Bbeabrit
1113% 1 IyM

Po3oBbIid
ym

3 B

Yepublii
LIYM

KopuuneBblit
yM
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OcHoBHaa npoGnema

PeajbHbIEe IIPOLECCHI - CTATUCTUYECKU HEYCTOMYHUBLIE.
OHM He ONUCBHIBAITCH KOHKPEeTHBIMU (PYHKIUSIMH
pacrnpeaejaeHusl.

Hx BblﬁODO‘lHI)Ie CpeaHue pacxoasaTcCs.

P #P #0,5

KAK OIMUCBHIBATH MPOLIECCHI C
PACXOJSILMMUCS CPEJHUMMU?

35



Pusauko-MmareMmaruuecKan Teopus
rmnepcnyvyaMHbiX sBrieHUU

Oco0eHHOCTH TeopHuu:
» chopMHpPOBaHA HA OCHOBE AKCHOMATHKH TEOPUU BEPOATHOCTEIN;

» OpPHEHTHPOBAHA HA ONMHCAHMS CTATHCTHYECKH HeCTa0MJIbHBIX
(puM3MYeCKUX SIBJICHUU

I'unepcay4vaiinas LA
Beuuua X - 222020202020 mEmmmmmemmmemmemspEmm-—s -

CeMeCTBO CJAyYaMHbIX Cryuaiisas
BCIINYMHA

BECJINYUH: Jona

X = {X / ge G} Heonpe/IeeHHOCTH / Xaoc

Teopus

& paspaboraHa Qs TUIepPCaydYanHbIxX
® COObITUII o BeJIMYMH © PYHKU UM ® (PYKIIUOHAJIOB ® OIIEPaATOPOB

& NpUMEHUMA VIl PelIeHUs MHUPOKOro Kiaacca puznyecKux 3aaa4
36



MocTpoeHnue husnko-
MaTeéMaTUuUeCKuxX Teopun

Oueeuonvie ucmuHbl:

1. Maremaruueckasi Teopus CTAHOBUTCH (pu3uKo-
MATEMATHYECKOM ¢ NPHHATHEM (QU3NYECKUX TUIoTe3
(akcuom a7eKBAaTHOCTH), 00eCIeYnBAIOIIHNX CBA3b

MATEeMAaTHUYECKUX MoAeJIeH ¢ peajusaMu Gu3n4ecKoro Mupa

2. AKCHOMBI AaJeKBATHOCTH [JOIKHBI COIJIACOBBLIBATLCH C
IKCIIEPUMEHTAIBHBIMY JTAHHBIMHA

IIpumepot popmuposanun usuko-mamemamuiecKux meopuii’
e MareMaTH4YeCKH aHAJIN3 T+ THNOTE3bl CXOUMOCTH M HENPEPHLIBHOCTH MPOLECCOB
peajibHOro MHpa
« Teopernueckasi MeXaHHKa T+ TUNOTe3a CNPABEIIMBOCTH 3aK0HOB Hbl0TOHA
Teopus BeposiTHOCTeli + runoresa craTucTHYECKOll yeToiiunBocTH pusndecknx 37
SIBJICHUM




PUNINMECKME T'MNOTE3bI

I'unore3nl TEOpHM
BEPOATHOCTEH

A0COJIOTHOM CTATUCTHYECCKOH
YCTOMYHUBOCTH:

SIBJICHUSA PeajibHOr0 MUpa
CTATUCTUYECKH YCTONYMBDI;

peajibHbI MUP YCTPOEH 110
CJIy4YaHOMY NPUHIMITY.

I'unore3nl TeOpHH

runepciayvyaiHbix
ABJICHHH

OrPAHUYEHHOU CTATUCTUYECKOH
YCTOMYMBOCTH:

B peaJIbHOM MHUP€E UMEIOT MeCTO
HAPYIIEHUS CTATUCTHYECKON
YCTOMYMBOCTH;

peaibHbII MUP YCTPOCH 110
TUNEPCaAYYAMHOMY MPUHLIMILY.

BbIB0o/1: Teopusi runepcrydaifHbIX SIBJICHHI —
* HOBasl (PM3MKO-MAaTeMATHYeCKas TeOPHsl, OCHOBAHHAS HA

HOBBIX (pU3NUECKHX THIIOTE3aX,

* peiaomasn mecryr npodaemy I'mindepra B 4acTu Teopun

BEPOATHOCTEH
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Moagenu uasmepeHun

A

1

F,y (0)

0 0 m . 0

Knaccuueckast 1eTepMUHUPOBAHHO-CITy4ailHasI MOJIEITb U3MEPEHUS

A
1
F..(0 ,
D [o= ~F.0)
F|e (e) I~ F X (e)
10
Gsp
G Oy
C— > <
0] / >
Mg, m, mse* mle* 6

['unepcnyyaitHO-rUIIEpCIyYaiHasi MOAEIb U3MEPEHHUS
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NMpakTuueckue pesynhrarhbl
TICH

Iloka3zaHo, YTO MOIrPEUIHOCTH U3MEPECHUHN COACPKUT KPpoOMe
U3BECTHBIX CHCTEMATHYCCKON U CJOYYAUHBIX COCTABJISIOIINX
ele HelnpeaCcKasyeMy COCTABJIAIINYIO;

OO0BSICHEHO M0YeMY TOYHOCTH JIOOBIX M3MEPEeHUI OrPAHUYeHA
(OIeHKH HeCOCTOSATEIbHDI);

IToka3zaHo, YTO 1JIl KaKI0N PU3MIECKON BeJIUINHBI
CYLIECTBYET MpeaebHbIi 00beM BLIOOPKH, IMpPEeBbINICHUAE
KOTOPOI'0 He NPUBOJIUT K YBEJIMYEHUIO TOUHOCTH U3MEPEHU M ;

Y CTAaHOBJICHO, YTO CYHIECTBYIOT NpPeaebl BO3MOKHOCTH
NMPOTrHO3UPOBAHUS M OHM ONPeaeaII0TCH BeJIUYMHOU
HHTEPBAJIA CTATUCTHYECKON YCTOMYHUBOCTH



OcHOBHbLIC pe3ynbTarThi

Teopuu BHeapenue
n/n p AP
1 |Teopusi mpOCTPAHCTBEHHO- I'AC «Kentaspy,
= Tl «KenTaBp-CK»,
BpeMeHHO# 00padoTKH =
rHAPOAKYCTHYECKUX CUTHAJIOB B «JIyu-3»,
«3Be3aar.
JKHBIX THHAMUY .
CJI0 JAMHA €CKHX YCHOBHAX. |, Voo’
2 | Teopus ObICTpPOif MHOrOKaHAJLHOK |T'AC «Kentaspy,
6Da6 «KenTaBp-CK»,
00padoOTKH rHAPOAKYCTHYECKHX 3Bepec»,
CUTHAJIOB. «JIyu-3»,
«3Be3aar.
3 |DU3MKO - MATEeMATHYeCKasi TeOpusi

rUNepPCayYanHbIX ABJICHUMN.
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OBPABOTKA
KYCTHYECKHX

OB B CIOKHBIX
JMHAMHYECKHX
YCIOBR:

KHurm

MO0 T'UIPOAKYCTHKE

WML TOPBAML

TEOPUA
MVIEPCITYYAHBIX
SBIIEHIV:

DVBUNECKUE
W MATEMATHYECKME
OCHOBH

;.

M0 (PpU3MKO-MATEMATHYECKOH

TEOPUHU I'HIEePCIyYaiiHbIX BJICHUMN

LL Top6axs
Teopin omipoenel

|
MATCMTHYHA CTATHCTHRA

wgwmﬂmw

110 TEOPUM BEPOATHOCTEH
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CNACUBO 3A BHUMAHME!

igor.gorban@yahoo.com
Tean. 099-791-0-781

Monorpapuu BbICTABJIEHbI

Ha caurte UIIMMC
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