Теоретические сведения к теме 1
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115 HeTHHEAHEIX YPaBHEHHI PErPECCHH, PHBOTMMEIX K THHEAHED C

nowomsto mpecpasosama (x, ) — (x’ )7), CHCTeMa HOMATEHEX

ypasmermii mucet 213 (1.1) B IPeOGPABAMKEIX MepeCHHEIX . V.

Koo GmImenT b NpH GAKTOPROH TIEEMCHROR X HMCST CIEAVIOMYIO
METCPNpTANEO: OH NOKATNEACT, HA CKOTHKO HAMCHHICH B CPEAHEM
oA y npH HaMeHCHHN GaKTopa X Ha | STy HEMepeHNA.

Tunepbomreckan perpeccas: y, =a,+ a1 /x.
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Bemrmima npesena pocta K BEIGHPAcTCA IPEBapHTEEHO Ha OCHOBS QHATHIA
IO KOppeITII THG0 H3 KAveCTBeHHEIX coobpawerit ITapavetp @ Gepetcs co
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Toxasaremsman dymiams: y =aya*

Tmcaperaysomee npeobpasosasme: x” =x; ' = by.

Iny -3l

L A SR TR JodLF o I MUE
n n

"y

-z

Torapudrrrseckan dysmcams: y = ag+a 1 Inx.
Thmseaprsyromee mpeoSpasosasme: x” = hnx; ' = 3.
nYInx

nY(Inx)* <X Inx)°
Tapaboa sToporo mopazKa: y, = a, +d,x' +a,x

TlapaGora BTOporo mopsmxa HMeeT 3 HAPaMETPa do. a1, ay, KOTOPHE
OTPEETMOTC H3 CHCTEMSI TPeX YpaBHEHHH

n-ag+a Y x+a, Y=Yy,
aYx+aYxt +a, Y x 2
aXx +aTxt ra Yt =Yy

1.3. Omenxa TecmoTsI cBs3m

TecHOTY CBA3H H3ydaeMBIX ABTCHHH ONCHHBACT IHHeHHBIH
Ko>bUINERT mapHOH KOPPeIAWHE ry, AIA THHCHHOH PETPeCCHH
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Jlomo macniepenn, obsacHACMYIo perpecchc, B obmed AHCHepcHE
PE3YTLTATHEHOrO NPH3NAKA Y XAPAKTEPHIYET KO3hGHIHENT AeTepMuHaImH
.y (313 TERelEOM perpeccun) W METeke AeTepMmmammm R = i, (wx
HeuHHeHHOR perpeccH).

Kospduument gerepmmmanmm — sazpar kosddmuEeRTa wm
‘HHIEKCa KOPPEIAIHH.

Jl1% OUEHKHM KAYECTBA TOCTPOCHHOR MOJETH PETPECCHH MOKHO
HCIIONE30BATE TOKA3aTeNs (KO3 HIHERT. HExekc) eTepyunanun R mmbo
cpemolo omIGKY armpOKCHMATH.

‘e BBIIIe HOKAZATE!s ACTePMUHALM HIH TeM HIKE CPOIE ONIBKA
NIPOKCHMAIHE, TeM TyIIe MOZETs OIHCHBACT HCXOTHELE TAHHELE.

Cpeanss ommka ANNPOKCHMAINE — CpeHee OTHOCHTETBHOS
OTIIOHEHHE PACTETHEIX JHATCHHH OT GaKTHIECKIX

-y
y

100%.

TlocTpocKHOE ypABHEHHE PErpeCCHi CTHTACTCA YAORICTROPHTCISHED,
ecam amascrme A me npesmmact 10-12 %.

1.4. Omenka 3mATHMOCTH YPaBHeRNS perpeccun, ero xosdumuentos,
KoapdmmmenTa AeTepyIMAmIT

OueHKA JHATHMOCTH BCErO YABHCHHS pIDECCHH B  HETOM
ocymecTazeres ¢ novomsio F-xpuTepns Grmepa

F-xpurepmii ®mmepa sakmotaercs B mposepke rmmoresst H, o
CTATHCTHWECKOH HEIHATHMOCTH ypasHemms perpeccrm. Jlas  3Toro
BBIIOTHACTCS CPABHCHHE BAKTHTECKOTO Focqu H KPHTETECKOrO (Tabmrisoro)
Fgse smatesii F-xprtepus rmepa.

Famn OUPEIeTfeTcH H3 COOTHONICHHA 3HAdeHmi GaKTOpHOR H
OCTATOSHOM AMCTIEpCHI. PACCTHTAHHEIX Ha OTHY CTEMIEHD CBOBOEL

-7
z m

(o)

pam =

=
n-m-1

TMe 7 - TECIO TMHNI COBOKYIHOCTH 71 — SHCTO MADAMETDOB TpH
nepevermsrx. Jlna mumedinof perpecc m =1 .
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J11% HeTHHCHHOM PErPECCHH BMECTO Iy HCTOTB3yerea R,

Fras; — MAKCHMATSHO BOIMOAHOS JHAYCHHE KPHTCPHS HOX BIHAHHEM
CTyaiHED $akTOpOR TpH CTeneRwX cBobomst k = m. ky = n—m — I (m1n
mEefiHOM perpecchu m = ]) H yPOBHE JHATHMOCTH o

VPOBeHL HAYHMOCTH  — BEPOSTHOCTH OTEPIHYT: NpABHIEHYIO
IHIOTe3y IpH YCTOBHE, 1O OHa Bepia. OGAITHO BETHYMHA  PHEMMACTCE
‘passoit 0,05 mm 0.01.

Ect Fuan < Foam To Hymmote:a o cayuaiiuod mppoxe
OUCHNBQEMEIX  XADAKTEDHCTHK ~ OTKIOHSeTCH H  OPHIHGCTCH X
CTATHCTHYeCKaS JHATHMOCTS H HAZEAHOCTS. Eciit Fgss > Foqon, To THIOTEM
H, me OTKIOHSeTcE H PHNACTCH CTATHCTHYECKAS HE3HATHMOCTS,
"HCHAZEAHOCTS YPABHEHHS PrPeCcHIL.

Jl19 OUSHKM CTATHCTHYECKOH 3HAYHMOCTH Koddummenton
ImHeiiHOii perpeccHN N THHeHHOT0 Ko3>ddHINEnTa HapHOi KoppesTmI
Ty TIPHMeHAETCS f-KpHTepHil CTHIOACHTA H PACCTHTEBAIOTCA OBEPHTEBHEIE
HHTEPBATEL KAIOTO H3 IOKA3ATENEH

CoracHo f-KpHTepHIO BEUTBHTaeTCH rHTIOTe3a H, 0 CTywaiisof npapoe
nokasaTenel, T. e ©O HesHaTHMOM HX oTmHTHH oT Hym [amee
PACCTTHBAIOTCS GAKTHICCKNE JHATCHHT KPHTEPHS g UTH OLCHHBACMEL
KO3QHIMEHTOB perpeccHH H KOI)GMIMEHTa KOPETAINH 7y MyTeM
CONOCTABICHNS ¥IX 3HAMCHHI C BEITHHOM CTARAPTHOMH OMHGKH
a
, f,=—;

m, m,

Crosmprasie ommGist mapaMeTpos MMmeAHOR  perpeccmn
KO bHIHEHTa KOPpEIAIIH ONpeeTTOTCA 1o hopMyIaM

m, =

m, =\

n-2
Cpasmumas GaxTiricckoe H KpHTHWecKoe (TaGmrHoe) ImaICHEA f-
CTATHCTHES fnais 1 feon IPHBHMAIOT I OTBEPraoT rHmIoTe3y H.
Iyass — MAKCHMATSHO BOIMOKHOC IHAICHEC KHTCDHA TOA BIARHCM
CoTyaali-HEDS (aKTOOB TpH JAHHOR cTemeHm cpobomsr k = n-2 m yposHe
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smaTnoCTH .

Costan Mesty Foxpurepren ®rmepa (aps ki = 1: m =1) 1 +xpurepres
CThiOZeHTa BHIpAAACTCS PABSHCTROM

=1 =1 =F.

ECTH fnss < foam T0 H, OTKNORRETCH. T. €. @, b 1 7y He cIyaiizo
OTIIAOTCS OT HyIT H CHOPMEPOBATHCE NIOX BIHSHHEM CHCTEMATHYCKH
ReficTeylomero $aKTOpa Y. ECTH fngsy > fmy To mumoresa H, mHe
OTKIOHSETCA H NPHIKACTCS CIy9aliHAS NPHPOAA GOPMEPOBARIIS 3, b I 7y .

3uawEMocTs Kos(dHIHeHTa AeTepMuHamHH R (HETeKca KOppe:aIHH)
ompezenserca ¢ moMomwio FkpuTepns Pmmepa. PaKTHIecKoe sHateHHe
KpHTEpHA Fyoon ONPEICTACTER 10 GOpNYTE

R n-m-1

= 1
L @6
P OMpETETACTCA 3 TAGTHIE TP CTemeREX cBOGOTS Ky = 1, by =12
¥ TIDH JATQHEOM YPOBHE JHATHMOCTH 0. ECTt Frps < Fome. TO MpHIACTC
CraTacTIIeckas IaTIMOCTs KoapdHIHCHTa ZeTepMuHAmH. B opyyte
(16) semrmma m OSWATAST THCTO NAPAMETPOB TIPH TEPEMCHHEX B

COOTBTCTEYIOMEM YPABHEHHH PErpeCCH.

15. Pacter 20BepuTeTbHLIT HATepBATOR

PaccmTammsie aveHEs mokaateneh (kooddmueRTH 4. b. r)
SBITOTCH  NPHOTKCHHEIME. IOTYSCHHED ocHose  meromIXC
BHGopoTHEX fammerx. JlT3 ONCHKH TOFO, HACKOTSKO TOTHEI IHATCHHA
NOKasaTeleli MOTYT OTTHYATGCA OT DACCHHTAHHBIX, OCYIIECTBIZETCH
HOCTpOCHHE Z0BEPHTETHHE HETEPEQTOE.

JloBepHTeTLEbIe HHTEPBATH ONSISITOT NpENeTSL B KOTOPEIX
IeXKaT TOTHEIE JHATEHHAA OMPeTeTAEMBIX IOKA3ATe el C 3ATAHHOH CTEMeHbIO
YBEPEHHOCTH, COOTBETCTBYIOMEH 301AHHOMY YPOBHIO JHATHMOCTH d.

15 pactera AOBCPHTSTSHAIX HHTeBATOR ATA MapaMeTpoR @ H b
YPABHEHHA THHEHHOR PerpeccHH OMpeierieM NpeIeTbHYI0 OMEOKY A 111
Frasmp———

A, =t m Ab

oin" My

BT fnogs IPEACTARTACT COGOA TAGTITHOS JMATCHNE [~ KPHTCPHS
CrBiofcHTa NOA BTATMCM CTYTAMEBX (GAKTOPOR NPH CTETICHH CBOGOTS
J=n -2 sanasoM ypoBEe IHATHMOCTH a.

DopMyT AT pAccTa  JOSEpUMETHGX  UMMEpSATOS  EMEIOT
Caemyome BEA:
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ECTH » TPANEIN AOBCPHTCTSHOTO HHTSPBATA MOMATACT HOTG. T. €.
MDA TDANMIA  OTPEIATOTIHR, A BSpXEAA  NOTOAMISTSHA TO
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The f, - SHaemme CUYWAMHOH BETNMEM, HOTTHEmOmeHCK
CTORIAPTHOMY  HOPMATSHOMY  PACHPENCTCHNIO.  COOTBETCTBYIOmee
BeposTHOCTH 7 = | - 0/2 (@ - YpoBeHS JMATMIOCTR):

2" =Z (r) - smavenme Z-pacnipeencans Dmmepa. cooTseTcTayIomee
nomyseHOMY a5 B T ——

Tpasassie JH0ERNA ZOBepHTETSHOTO HETEpELT (7 . 1) AT 7y,
0Ty IaOTCH M3 TPANNMHELX JMACHHI JOBCPHTEISHOrO HETepBaTa (= . 2 )
714 = ¢ momomEzo dyHKIH. 0bpaTHoi# Z-pacnpeetenmo Oumepa
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1.6. Tosesmbiil w METEpBATLREI TPOHO3 IO YPABHEHMI0 THAEHHON
perpeccun

Toste Al IPOTHO3 3AKTOTACTCA B MOTYICHHA NPOTHOSHOTO JHATEHS
Jp. KOTODOE ONPEACTACTCA MYTeM MOTCTAHOBKH B YPABHEHHE Perpeccht

V. =a+b-x coomsercrayiomero (npormosHoro) IECHIA Xy
yoa b,
VHTepBATEHEL TPOrHO3 JAKTHOMASTCH B IOCTPOSHHH TOBEPHTEIEHOTO
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"HHTEpBATA IPOTHO3A. T. €. HITKHEH K BEpXHEH TPAKHIL Yy s, Vo e HETEPEATA,
COTEPRAIETO TOYIO BETHTHIY 13 POTHOSHOTO SHATEHIE
Io OV pin <3, <Y i)

JloBepHTETHHBI HHTEPBAT BCerJa ONpEReTASTCH C sazanmOf
BePOATHOCTSIO (CTCIeHBIO YBEDEHHOCTH). COOTBCTCTEYIOmeH NpHHATOMY
3HAYHHIO YPOBHS JHATMOCTH G

TlpesaprTe TSRO BSFHCIAETCR CTaRTapTEA% OMmGKa nporsosa /!

1.7. KosdummenT s1acTmamocTn

B JKOHOMIIECKIX HCCTCIOBAHHIX NIOKOS NDHMCHEHHE HaXONHT
Takofi NOKATET, KaK KoI(QUINEHT HTACTHIHOCT, BHFTHCIACMSH T

dopryze

o) \' as

KoodpUImienT >12CTHYHOCTH NOKAIEBACT Ha CKOTHKO MPONCHTOR
HIMHNTCE pesyTeTaT y mpH mMememmm (aktopa x Ha 1 % or cmoero
HOMEHATEHOTO 3Ha%emma. Jl1a mHefiHOR perpeccHH  ko3(dmHumenT
macTIHoCTH paser

9=b%
v
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H IABHCHT OT X, NOSTOMY DACCTHTHIBAIOT CPEMHHA Ko3(QHuEeHT
amacnirmocTn

ol

Cpenmmii x0>$gumIERT >1acTIROCTE D NOKATEECT, Ha CKOTHKO
TPOLCHTOR B CPEIHEM IO COBOKYIHOCTH HIMEHHTCS PE3yIBTAT J OT CBOe
eI PR H2MeHCHIH GaxTopa x Ha 1 % OT CBOCTO IHATCHH
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1. Tlapman perpeccas 1 xoppeasms

1.1. Tomsrrme perpeccm

Tlapsoft perpeccreli HAZBACTCA YPABHEHHE CBSZH ABYX NEPEMCHHEIX J H

xBuza
¥ =£x),

IZe ) — WBHCHMAR MepeMeHHas (pe3y TS TATHERS MPHIHAK): X — HEXBHCHMAL,
obsacamoma mepes (mpu3max-axTop).

PaTMaOT THHEANEIC H HETHHCHHSIE PETPECCHH.

JTimsefisast perpeccis OMICHBACTCA YPABHEHHEM. } = a + bx +&.

HermumefiHEle perpecciy ASTATCS HA JBa KIACCA” PETPECCHH, HeTHHEHHEE
OTHOCHTSTEHO BRTOIEHIEDS B 2  OGRACHTONIX IepeMEHHEX. HO THHeHEEe
1O OUCHMBACMEDM TAPAMETPAM. H PEIPECCHH, HETHHOAHEIS IO OLCHHBACMBDM
‘mapaeTpas.

Tlpmveps! perpecchii, HOTHHEAHEIX [0 OBBACHTIONIM MEPEMEHHEDL, HO
THHEHHBIX 10 OLICHHBACMEIM IaPAMETPAM:

— mOMHEOME! paHEL CTenenell §, =a+b) -x+by X+b; X +e

~ paRoCTOpoREAA rmepboma V., =a +bi +&.

TlprMeps! perpeccrii, HETHHEHHBIX [0 OLCHHBASMEIM IAPAMETPAM:

~ crememman ¥, =ax’&

- ¥.=ab e

- mcnomeEmABEM V. =¢® e

'Hapboriee ¥aCTO TIDHMEHAIOTH TSV IOIIHE MOETH perpeccHit

~ npsmoi Py =a+bx:

- rmmepbomt y.=a+b/x:

~ mapabomst ¥, =a+bx+cx;

e
ymams y,=ax’ wap.

1.2. Toctpoemme ypasmenms perpeccun

Tlocrasoma samems Tlo melompnees fassne 7 Habmomesi 3
COBMCCTHEDM HIMCHCHHEM ABYX HapayeTpoR ¥ 1y {(5.1). i=1.2...n} Heobxomm1o
ONpeITmTE  aEATMECGYIo  MEACEMOCTE  Jfv. ARITYEIMNM oGpazoNM
OUECHEOMYE0 AAEESIE HAGTEOKeHIE.

TIoCTpOGHNE  YPABHCHNA PeTPeCCHN  OCYISCTRTACTCH B AR STama
(pezmonaraeT pemenme A8yX 3a1a%)
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—  CemppHRA MOTET (OIPEASTEHHE BHIA ARATHTHTECKOH JABHCHMOCTH
I);
~ OleHKA NapaMETPOR EHIGPAHKOM MO,

1.2.1. Crennpmxcanus mozem

Tlapuas perpeccHs NPHMCHASTCA, CTH HMESTCH  JOMMHHPYIOMH
aKTOp. KOTOPEIE H HCIIOTE3YeTC B KaTeCTBe 0BBACHOMEH MePEMCHHOR.
TlpmverseTca TpH OCHOBHEIX MeTola BHIGOpA BHIA GHATHTIICCKOH
sasmcOCTI:
— rpadurteckii (a OCHOBE AHATH3A IOA KOPPeSIIE):
~ ABQTHTHECKI, T. €. HCXOMR 3 TEODHH H3Y9a€MOH B3AMMOCBAIM;
— SKCHCPHMEHTATSHEHL A HMEHHO, NyTEM CDABHEHHR BETHTHEE!
ocTatourof macnepcr Do T cpeTHelt ONIIOKH AMMpOKCIMAITT
A, DACCTATAHEEIX 714 PASTHNEEI MOTeTell perpeccHm (MeToX
‘Tepebopa).

1.2.2. Onenxa napaverpos Mozemn

Jlns onesin mapaMeTpoB perpeccii, THHEHHEIX IO STHM MAPaMETPa,
Hemomsayercs MeTox EamMembmux keazpatos (MHK). MHK mossomser
HOTYTHTE TaKMC OLCHKM NAPAMETPOB. MPH KOTOPEIX CYMMA KEAIPaTOB
OTKIOHCHMI (BAKTHICKEX IHATCHHH peyISTATHEHOTO NPHINAKR J OT
TeOPETHIECKILX JHATCHIH Y, IPH TeX e JHATCHMSX PaKTOPa X MHIMATHH,
Te

) o

B ciyuae ammefiHofi perpeccmm NapaMeTps a B b HAXOZATCH H3
CeAyIOmeH CHCTeMS! HOPMATHEBX ypaHesmi MeToza MHK:

na b x=3 v, wn
Ay byt =Y

Mo&Ho BOCTIOTSI0RATECA TOTOBRIMH (OPAMYTAMS, KOTOPEIE BBITCKAIOT
M3 3TOH CHCTEMEL:





