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OMETPUKA




YPaBHEHNE MHOXECTBEHHOM
serpeccum

Y, = Qo T a1 X1t T A2 Xot--

Hauny4liasa nuHent

napameTpoB ypaBHEH
~ npouenypa AaeT HECh

chopmynunposaHa B




Kapn ®pugpux lNaycc
Bpems unsHu
30.04.1777 - 23.02.1855
Hay4dHaga cdepa —
MaTemMaTuka, uaunka,

aCTPOHOMMSA

AHpapen AugpeeBud MapkoB
Bpems xnsHu
14.06.1856 - 20.07.1922

Hay4Hasa cpepa - matemaTmka




[eopema laycca - MapkoBa

[locTaHOBKa 3agauu:
Mmeem cny4vanHyo BbIOOPKY H36n 0/

3KOHOMMYECKOTO 06bekTa 06beMC

Yi X1 Xa1 --r Xk BbibopKa Hs
Yo X1z X2 -+ Xk2 moaenu (7.1

TR [lepBbIn MHOEKC
yn Xin Xon ==+ Xkn BT / ﬂ,eKC;

Y,=aotTai Xt azX
Y, =aotaiXiz T a: lr‘




[€0pEma llaycca - MapkoBa
Cdopmnpyem BEKTOpa 1 MaTpu
cuctemsl (7.2)

i do Y, Ut
A: a1 = y2 = u2
ak Un
Y — BEKTOP BbIDOPOYHE AYEHUN 3
U — BeKTOp BbIOOPOYHbI: "

A - BEKTOP HEU3BEC
X — BEKTOP perpeccor

X- mMaTpuua Koadpd

IIQI




Mo naHHbIM BbIGopkM HarTu: A, Cov(AA), 6., o(¥(2))

Teopema (['aycca — MapkoBa)

Ecnu matpuua X HekonnnHeapHa 1 BEKTOP CrnyYauHbIX
BO3MYLLEHNW YOOBNETBOPSAET CneayoLmum TpeOoBaHUAM:

1 I\/I(u) — Q0 Martemartnyeckoe oxXugaHue BCex
. , 1 ]
CnyyanHbIX BO3MYLLEHWUIA PaBHO HYmIO

2 2 v >
2. & (ui) = G, Oucnepcuns cryYanHbix BO3MYLLEHUI

NOCTOSAHHA BO BCeX HADMAEHUSAX
(ycnosne TOMOCKEOACTUYHOCTN)

3 COV(U u ) -0 CnyJaiHble BO3MYLLEHUS B Pa3HbIX
: SU) =

. HabnOeHUsaX He 3aBUCUMBI
npu | # |

Cny4yanHblie BO3MYLLUEHUS N perpeccopbl
4. COV(X”Ui):O He }E/}aBl/ICl/IMbI : e :




leopema [aycca - MapkoBa

Torpga Hanny4weun IMHEUHOW Mf




leopema [aycca - MapkoBa

[oka3aTenbCTBO

Bocnonb3yemca Mmetogom




leopema [aycca - MapkoBa

[na nony4vyeHns HeobXxoanUMOoro y
ondpdepeHumpyem (7.6) no Bel
g@r i
B=-2X"Y+2X'
oa
OTKyga cuctema HopMarsibHbIX Y
MCKOMbIX NapaMeTpoB NornyyaeT BuL

2
X
PewweHne cuctemol
A

lpake nl

=




leopema [aycca - MapkoBa

[1okakemM HECMELLLEHHOCTb OLIE

Bblumncnum koBap

N

Cov(5,5)= Cov[(xT



leopema [aycca - MapkoBa

[Mpumep 1. INycTb nmeem BbIC
cliy4YanHon BefIMYUHOU

HanTtn Hauny4lime oueHk
aucnepcun aTon Nnepeme

B TepmnHax Teopemsl ['aycca —N\
doopmynupyetca Tak OXOQMMO
TMna Y =a, +u, npu:




leopema [ aycca - MapkoBa
PelleHne '
1. Bblumcnsem (X™X)




leopema [aycca - MapkoBa
Mpumep 2. YpaBHeHUE NapHO

[TlocTpouTb Mogenb Tuna Y=a,
bopkun HabnogeHu 3a Nepen

B cxeme ["aycca-MapkoBa nvee

1 X1 g
1 1 h
...... X1 X2 \
T %

1. Bblumucngem marp

1X1

o (1
(XX)_(X1 X2« Xn)| h,




leopema [aycca - MapkoBa

2. Bbiuncnsem XY

v

(XT@):(1 1 1)[
X1 X2 - Xn/| ...
Y

3. Bblumcrnsgem oueHKy BeKTopa na

-
Ny x'= ) X

(Zj: 5~




leopema [aycca - MapkoBa

Beiuncnnm gucnepcuu (KoBapue
napamMeTpoB MOOENU

B8 1
Cov (A, Aj =X X" =

Ny Xt

CnenoBaTerbHO:

\
4

(52 (50) ; Gﬁ nz




jeopema laycca - Mapkosa

Pac4yeT amcnepcum nporHo3mpc

[1porHos ocyLlecTBnsgeTcs B TC

5 (V@)-5li+q)
B VAl i _ (1 :
Q-ZXX)'Z s

22X Ik

XXX

XX 22X X7

Y X -DXDX



IIIEHKA YpPaBHEHNI perpeccum ¢
nomvoLL EXCEL

Mpouenypa «JIMHEWH» E

AJ'IFOpVITM NCMNOJ1b30BaHUA

1.

MoproToBka TabnmLbl UCXOAHE
2. Bbi3oB npoueaypt 1EVH»

3. BBoa ncxoaHb

4. AHanus pesynb!

PaccmoTtpu



BbiBoObl:

1. Teopema ['aycca-MapkoBa coopmMmynupyeTt HaunyyLlytro
NUHEWHYIO NpoLeaypy pacyeta OLeHOK napamMeTpoB JIMHEUHOW
Mo4enn MHOXeCTBEHHOW perpeccuu

2. llnHenHasa npouenypa cCoOOTBETCTBYET METOAY
HanMeHbLUMX KBagpaToB

3. MNpennocbinkm TeopemMbl 0becnevynBaroT nonyvYeHue
OLIEHOK, 0bnagarLmx CBOMCTBaMM HECMELLIEHHOCTU U
9PPEKTUBHOCTU

4. [1pn BbINONMHEHNX NPEANOCHISIOK CBOUCTBA
9 PEKTUBHOCTN N HECMELLEHHOCTN AOCTUraloTCs Npu ntodom
3aKOHe pacnpeneneHusa cry4YyamHoro Bo3myLleHnsd




