Tema 4. InenTudikanis napaMmerpiB MaTeMaTHYIHOI MOJIeJIi. AJJeKBATHICTD,
YYTJMBICTh, HECyNePeWINBICTh MOAETi

1.1. ITocranoBka 3aaauyi inenTudikanii mogesei

VY 3aranpHOMY BUTIAKY 3adaua ioenmudgbikauii GopMyITIO€THCS TaK: HA OCHOBI
PE3YNBTATIB CITIOCTEPEKCHHS 32 BXITHUMH 1 BUXITHAMH 3MIHHIMH CUCTEMH MOTPIOHO
noOyAyBaTH ONTUMAIBHY B IESIKOMY PO3YMIHHI MaTeMaTHYHY MOJIETb.

OCHOBHHMMHU eTanaMu iieHTU]IKaIlii € Taki:

1. Bubip knacy i CTpyKTypH MOJIEIi 1 MOBH ii OIHUCY.

2. Bu0ip kiacy 1 TUIIIB BXITHUX BIUIUBIB X .

3. OOrpyHTYBaHHS KPUTEPIiB CXOKOCTI CUCTEMH 1 MOJIETI.

4. Bubip Meroxy iaeHTHdikamii 1 po3poOKa BIANOBIIHUX aJITOPUTMIB
OIIHIOBAHHSI TapaMeTPiB MOJIEI.

5. TlepeBipka aieKBaTHOCTI OTPUMAHOI B PE3yJIbTaTI 1IeHTU]IKALIT MOJIEI.

3anexxHo BiJ 00csry ampiopHoi iH(opMalli nmpo Kiac i CTPYKTYpy CHUCTEMU
BIJIPI3HSIOTH 33/1a4l 11€HTU(IKAI] B IIMPOKOMY 1 By3bKOMY PO3YMIHHI.

3aoaua idenmugbikayii 6 WUPOKOMY pPO3YMIHHI BHUKOHYETBCS B YMOBax
anpiopHOI HEBU3HAYEHOCTI CTPYKTypH Mozeni cuctemu ("dyopuuit smuk"). Kmac 1
CTPYKTypa MaTeMaTU4YHOI MOEJIl BUOUPAIOTHCSI HA OCHOBI PE3yJIbTaTiB TEOPETHUHOTO
aHai3y 3 BUKOPUCTAHHSIM 3araJlbHUX 3aKOHOMIPHOCTEW MPOUECIB, SIKI MPOTIKAIOTh Y
cuctemi, a0 Ha OCHOBI 3arajibHOi 1H(oOpMaIlii npo MomiOHI cucTeMu. Y UbOMY
BUMAJKY i1 TOOYyAOBM MAaTeMaTHYHOI MOJEIl MOXKHAa BUKOPUCTOBYBATH
HemapameTpuuHi MeToau. BoHu po3poOseHi i TMX CHUTyalld, IO JAOCUTh YacTo
BUHUKAIOTh Ha TMpPaKTULIl, KOJIM JAOCIHIAHUK HIYOrO HE 3HAE MpO MapaMeTpu
JOCTIKYBAaHOT CHCTEMHU (3BIZICH 1 HA3Ba METOJIIB — HenapamempuuHi).

3aoaua ioenmudgbikayii y ey3vbkomy po3ymiHHi TIONSITaE B OIIHIOBaHHI
napameTpiB 1 CTaHIB CHUCTEMH, SKIIO BizoMa cTpykTypa mozeni ("cipuid gmuk").
3agadero ieHTU(]IKAIT € KIJIbKICHE OIL[IHIOBAaHHS TMEBHUX MapameTpiB moxemi. s
bOI'O BUKOPHUCTOBYETHCS MapaMeTpuyHa I1JeHTU(IKAIll MaTeMaTHYHOI MOJEIIL.
[Tpuknagamu Takux Mojesied MOXKYTh OyTH JU(EpEHINabHI 1 PI3HUIIEBI PIBHSIHHS,
MOJIeJTi TUITY "BXIJl — CTaH — BUXIiA'".

Ha puc. 4.1 300paxxena 3arajibHa cxema iaeHTU(IKaIii  Mojenl

(oliHIOBAaHHA MapaMeTpiB Mojeni). BxinHi BrumBu X Ha CHCTEMY 1 MOJIENb

OJIHaKOBI1, BUXOAM cUcTeMU Y§ 1 Mozen Y| B 3arajibHOMYy BUIIAJKY BIAPI3HAIOTHCS.

Jliia iX mopiBHSAHHS MOTPIOHO chopMyBaTH KPHUTEPIH CXOXKOCTI 1 MiIHIMI3yBaTH HOTO,
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Puc. 4.1. 3aranbHa cxema inenTudikauii moaei

[IpukitagamMu Mozenen, CTBOPEHUX Ha OCHOB1 €KCIEPUMEHTAIBHUX JaHUX,
MOXYTb OyTH MOJIEJIl aBTOpErpecii pi3HUX MOPSAIKIB, KOB3HOTO CEPEIHBOrO 1 MOJIEII

TUNy "BX1J1— BUX1a", MOOy/I0BaHi 32 JONOMOI'OI0 METOYy HAWMEHIIIMX KBaJApaTiB.

1.2. OcHoBHi eTanu po3B'si3aHHs 3aja4i iTeHTHdikamii Ta ix
B3a€MO3B’ 130K

B3aeM03B’ 430K OCHOBHHMX €TalliB pO3B’s3aHHS 3a/ayil 1AeHTH(IKAIIl MOXKHA
IPOUTIOCTPYBATH TaKOIO CXeMoto (puc. 4.2).

Metoa HaiiMeHIIMX KBAAPaTiB s igeHTHikauili napaMeTpiB Moaesti

HaiiOinpm BiioOMHM Ta JAOCUTH €()EKTUBHHM METOJOM pO3B's3aHHS 3ajadi
1meHTU(IKAIlT TapaMeTPiB MOJIETI € Mem o0 HAUMEHWIUX Keaopamia.

3anava igeHTU(IKaLli mapaMeTpiB MO TUIY "BXiJ — BUXIA" B 3arajJbHOMY

BUTJISIAL (POPMYITFOETHCSI TAKUM YHHOM.
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Puc. 4.2. Cxema B3a€MO3B'AI3KY OCHOBHMX €TaliB po3B's3aHHSA 3a1a4i
ineHTH@ikanii

Hexall neska cucremMa ONMCYEThCA BXIAHUMHU X 1 BUXIAHUMHU Y 3MIHHUMH
(ToOTO BimmOBiMae cxewmi, 300pakeHid Ha puc. 3.5) 1 AKUM-HEOyab YHHOM OOpaHa
CTPYKTypa MoJieji (TOOTO BUJI 3aJICXKHOCTI Y BiT X):

y =G(x;a) +e, (4.1)
e a R a _— (a1,a2,...ak )T — JesIKi ITapaMeTpyu MOJEIi; € — MOMUJIKA
Moieni (BpaxoBYIOUHU 1 BUTIAJIKOBI IOMUJIKH B TAHUX €KCIIEPUMEHTY).
Heo0ximHO Ha OCHOBI pe3yibTaTiB CIIOCTEPEKEHHS 32 BXIAHUMHU M BUXITHUMU
3MIHHUMHU CHUCTEMHU (JaHUX EKCIEPUMEHTY) 3HAaWTHU OIlIHKY MapaMeTpiB MOJEI,
TOOTO MOOYAYBATH ONTUMAJIBHY B IESIKOMY PO3yMIHHI MaT€MAaTHYHY MOJIETb.

Meton HaliMEHIIMX KBaApaTiB IS PO3B'SI3aHHS Ili€l 3aj1ayl TMoJISIrae B
HacTynmHoMy. Po3riisitHeMO BHUIIaIOK, KOJM BXIJHUX 3MIHHUX X MOXke OyTH

nexinmbka (X < R™), a Buxigna 3minna Y oxma (Y cRY). Hexait € maui n

) i — ) )
EKCIICpUMEHTIB (Xyj )i = 1,n, IpUHOMY 3HAUCHHA Y MICTATh BUMNAIKOBY

OMUJIKY. YBOIUTHCS (BYHKIIis (Bi MapaMeTpiB @) BUIY:

o(a) =Y i —6(x:a) 7, (4.2)
i=1



SKy MOXKHA pO3IIIAgaTH SK Mipy BiaxwieHHs mozenmi G(X;a) Big maHuX
eKCIIEPUMEHTY Y1,Y2 ,...,Yn - Tomi omiHky mapametpiB @ mozeni G(X;a)
MOKHA BU3HAYWTH 3 yYMOBH HaiimMeHImoro BiaxwieHHs G(X;a) Bim JaHUX

EKCIIEPUMEHTY, TOOTO OIlIHKa MapaMeTpiB 8 3HAaXOJUTHCS K TOUYKa, y SKIH

¢yukmis ¢P(a) mocsraemoa e R MiHiMAaJIBHOTO 3HAYCHHS (TOUKA MIHIMyMY).

1.3. TloHATTS aAeKBATHOCTI, CTAJOCTI Ta YYTJIMBOCTI MojeJi, popMasibHi
crnoco0m ix nmepeBipku

OriHKa SKOCT1 MOJIEJIl € 3aBEepIIaJIbHUM €TaroM ii po3poOKH U mepeciiye ABi
i [10]:

1) mepeBipuTH BiIMOBIIHICTH MOJENI i1 MPU3HAYCHHIO (IUISIM JTOCITIIKCHHS );

2) OIIHWTH WMOBIPHICTh 1 CTAaTHCTUYHI XapaKTCPUCTHKH PE3YJIbTaTiB,
OTPUMAaHUX IPU MPOBEJICHHI €KCIIEPUMEHTIB 3 MOEILIIO.

[Ipy aHamITUYHOMY MOJEIIOBAHHI WMOBIPHICTh pE3YJIbTaTIB BU3HAYAETHCS
JIBOMa OCHOBHUMHU (haKTOpaMHu:

1) KOHKpEeTHUM BHOOPOM MaTEMaTHYHOTO amapaTy, BUKOPUCTOBYBAHOTO IS
OTHUCY JOCIIIKYBAHOI CUCTEMU;

2) METOIMYHOIO TIOMHJIKOFO, BIIACTHBOIO JJAHOMY MaTeMaTHIHOMY METOJTY.

[Tpu imiTariiHOMy MOJIETIOBaHHI Ha WMOBIPHICTh PE3yJIbTATIB BIUIMBAE IIUIAN
pAIl TOAATKOBUX (DAKTOPIB, OCHOBHUMMU 3 SKHUX €:

MOJICIIIOBaHHSI BUIAJIKOBUX (DAKTOpiB, 3aCHOBaHE HAa BUKOPUCTAHHI JATYMKIB
BUIIAJIKOBUX YHMCEJ, 1K1 MOKYTh BHOCUTH "TIepeKpydyBaHHs" y TTOBOJKEHHS MOJIEIIL;

HASIBHICTh HECTAI[IOHAPHOTO PEKUMY POOOTH MOJIEII;

BUKOPUCTAHHS JEKUIBKOX PI3HOTUITHUX MaTEMaTHYHUX METOJIB Y paMKax
OJIHIET MOJIENI;

3aJIeKHICTh  pE3yJbTaTIB  MOJEIIOBAHHS  BIJ IUIaHY  EKCIIEPUMEHTIB;

HEOOXI1JTHICTh CHHXPOHI3aI[il pOOOTH OKPEMUX KOMIIOHEHTIB MOJIEI.

[IpupaTHiCTh 1MITAIMHOI MOJENTl JUIS PIMIEHHS 3aBJaHb JIOCHIKCHHS
XapaKTEepU3y€e€TbCsl THUM, Yy KA Mipl BOHAa Ma€ TaK 3BaHl UiLIb0o6i 61acmueocmi.
OCHOBHUMU 3 HUX €:

aJICKBaTHICTB;

CTaJIICTh;

YYTJIUBICTb.



Huxde po3risiHyTI AesiKi CiocoOu MPOBENEHHS OLIHKHU SIKOCTI MOJEI 32
KOXXHUM 3 HHUX.

Ouinka apgexBaTHOCTI MojAedi. Y  3aragbHOMY BHIAAKy  IiJ
aJICKBaTHICTIO PO3YMIIOTh CTYIIHb BIAMOBITHOCTI MOJEN TOMY pEaJbHOMY
ABUILY a00 00'€KTY, IJI ONMUCY SAKOTO BOHA OyAYy€ThCS.

Pasom 3 TuM, CTBOprOBaHa MOJIeJh OpI€HTOBaHA, SK MPABWIO, Ha
JIOCITIJIPKEHHSI TIEBHOI MIJIMHOKMHM BJIACTUBOCTEN 1IbOTO 00'ekTa. ToMy MO’KHa
BBa)KaTH, 110 aJCKBATHICTh MOJIC)II BU3HAYAETHCS CTYIEHEM i1 BIIMOBIAHOCTI HE
CTIIBKM peajbHOMY O00'€KTYy, CKUIbKH IUISIM JociipkeHHs. Haibinbiioro
MIpPOIO 1€ TBEP/KEHHS CIPABEUIMBO IOJ0 MOJENEH MPOEKTOBAHUX CHUCTEM
(TOOTO B cHUTYyallisIX, KOJIM peajibHa CUCTEMa B3araji HE iICHYE).

I[Ipore B OaraTtbox BUIAJAKaX KOPHUCHO MaTu (opMayibHE
MiATBEpKEHHST (200 OOIpyHTYBaHHS) aJIEKBATHOCTI PO3pOOJIEHOT MOJIENI.
OnuH 3 HAUMOMIUPEHIINX CMOCOOIB TAaKOTO OOTPYHTYBAHHS — BUKOPHCTaHHS
METO/IIB MaTeMaTHU4YHO1 CTaTUCTUKU. CyTh IIUX METO/IIB TOJISITA€ B MEPEBIPII
BUCYHYTHX Tinote3 (y I[bOMY BUIAJKy — PO aJeKBaTHICTh MOJIEJ1) Ha OCHOBI
JESKUX CTAaTUCTUYHUX KPUTEPIiB.

[Ipornienypa OILIIHKM aJEKBATHOCTI MOl 3acHOBaHAa Ha TIOPIBHSHHI
BUMIPIB Ha peasibHIM CUCTEMI i pe3ybTaTiB €KCIIEPUMEHTIB Ha MOJIET i MOXKe
MPOBOJUTHUCS Pi3HUMHU criocobamu. Haiimommpeniri 3 HUX:

3a cepeIHIMU 3HaYCHHSIMU BIATYKIB (BUXO/11B) MO i CUCTEMU;

3a IUCTIEPCISIMU BIAXUJIEHb BIATYKIB MOJIENI BiJl CEPEIHBOTO 3HAYCHHS
BIJITYKIB CUCTEMH;

3a MaKCHUMaJIbHUM 3HAYCHHSM BIJIHOCHHUX BIJIXWJICHb BIJITYKIB MOJIEII
BiJl BIATYKIB CUCTEMHU.

Ha3Bani cmocoOu OmiHKM JOCUTH OJIM3bKI MK COOOIO MO CYTi, TOMY
0OMEKHUMOCS PO3TIISAIOM TEPIIOTO 3 HUX.

[Ipu uboMy cmocodi mepeBIpsAEThCS TIMOTE3a MPO OJIM3BKICTD

CepeHbOTO 3HAUEHHS CIIOCTEPEKYBAHOI 3MIHHOI MOJIET Y CepeHbOMY
3HAYEHHIO

BIJITYKY pEaJIbHOT CUCTEMH Y .
VY pesynbrati Ny  €KCIIEpUMEHTIB Ha peajbHIA CHUCTEMI OACPKYIOTh

MHOKHHY 3Ha4yeHb (BUOIpKY) BUXimHOT 3MiHHOI Y . Buxonasmmu Ny

€KCIIEPUMEHTIB Ha MOJIEJI1, TAKOXK OJEP>KYIOTh MHOKHHY 3HAY€Hb
CTHIOCTEPEKYyBaHOI 3MIHHOI Y .
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[ToTiM OOUYHCITIOIOTHCS OIIHKKM MAaTeMaTUYHOTO OYiKYBaHHS ¥ aucnepcii
BIJTYKIB MOJIENI i CHCTEMH, MICTIS YOTO BUCYBAETHCS T1MOTE3a MPO OJIM3BKICTD
cepeqHix 3HaueHb Yy M Yy (y cTaTMCTHY4HOMYy  ceHci). OCHOBOIO

TSt
mepeBipku TimoTesw €  t-cratuctuka (posmoain CThiofeHTa). i 3HaueHHS,
o0YmclieHe 3a pe3ylbTaTaMH BUNPOOYBaHb, MOPIBHIOETHCS 13 KPUTHYHUM
3HAYCHHAM ly), , Y3ATHM 3 JI0B1IKOBO1 TaOMHIIl. SIKIII0 BUKOHY€ETHCS HEPIBHICTh

t th , TO TIIOTE3a MIPUNMAETHCS.

Ouninka cragocri wmopemi. Ilpu oImiHII ageKkBaTHOCTI MO
ICHYI0YO1, TaK 1 MPOEKTOBAHOI CUCTEMH PEaIbHO MOXKe OyTH BUKOpPHCTAHA JIUIIIE
oOMeKeHa TIAMHOKMHA BCIX MOXJIMBUX 3HA4eHb BXIJIHUX MapaMmeTpiB
(pob60YOro HaBaHTAKEHHS ¥ 30BHILIHBOTO CEPENOBHINA). Y 3B'SI3KY 13 IUM IS
OOIpYHTYBaHHsSI BIPOTIJTHOCTI OJIEPKYBaHUX PE3YyJbTaTIB MOJEIIOBAHHS BEJIUKE
3HAYCHHS Ma€ MepeBipKa CTAJIOCTI MOAENI. Y Teopli MOJENIOBaHHS 1€ NOHATTS
TPAKTYETHCS B TAKHUM CIIOCIO.

Cranicte Mozmeni — 1e ii 3/aTHICTH 30epiraT¥ ajeKBaTHICTh IMPHU
JIOCIIIJIDKEHH] €()EeKTUBHOCTI CUCTEMU Ha BCbOMY MOKJIMBOMY Jialla3oHi
pOOOYOTro HABAaHTAXKEHHSA, & TAKOX IPH BHECEHHI 3MIH y KOHQITyparito
CUCTEMU.

SxuM 4MHOM MOKe OyTH OI[lHEHa CTaJicTh Mojeni? YHiBepcaabHOI
MpOICAYPH TIEPEBIPKU CTAJIOCTI Mojemi He icHye. Po3poOmioBad 3mylneHui
BJIaBATHUCS IO METOIB "NJIsl TAHOTO BUIAJIKY'", YACTKOBHM TECTaM 1 3I0POBOMY
ry3ay. Yacro OyBae KopucCHa amoctepiopHa mnepeBipka. Bona monsirae B
MOPIBHSIHHI PE3YJIbTATIB MOJICIIOBAHHS M pe3yJIbTaTiB BUMIPIB HA CUCTEMI TICTIS
BHECEHHsI B HE1 3MIH. SIKIIO pe3ysbTaTh MOJENIOBAHHS MPUWHATHI, YIIEBHEHICTh
y CTIKOCTI MOJIEJIi 3pOCTAE.

VY 3aranbHOMY BUINAAKYy MOKHA CTBEpIKYBaTH, IO YUM OJIDKYe
CTPYKTypa MOJIEl CTPYKTYpl CUCTEMHU W YMM BHUILE CTYMHiHb JeTajizalli, THM
OlIbIIIa CTATICTH MOJIEII.

CrayicTh pe3yJbTaTiB MOJCIIOBAHHS MOXE OYTH TakKoXX OIlIHEHA
METOJAMH MAaTEMaTU4HOI CTATUCTUKH. (71 MepeBIpKH TINOTE3U MPO CTAIICTh

pE3yNbTATIB MOXKE OyTH BUKOPUCTAHUI KPUTEPiid Y LTKOKCOHA.

Kpurepiit YinkokcoHa Ciay>KuTh AJig IEPEBIPKUA TOTO, YU BIIHOCSTHCS JIB
BUOIPKH J10 OJIHIET i TIET %K TeHepalbHOT CYKYITHOCTI (TOOTO YU BOJIOJIFOTH BOHU
TIEF0 CAMOIO CTATUCTUIHOIO O3HAKOIO).

IIpy craTUCTUYHIN OILIHIN CTIMKOCTI MOJENI BIJIOBIHA TIMOTE3a MOXKE

SAK



Oyt cdopMmynboBaHa B Takui cmocid: mpu 3MiHI BXigHOTO (po0OodYoro)
HaBaHTAXECHHA abo0 CTPYKTypH IMITAIiifHOI MOJAENi 3aKOH pPO3MOILLY
pe3yabTaTiB MOJICTIOBAHHS 3aJTUINAETHCS HE3MIHHUM.



[lepeBipky 3a3HauyeHoOl rnote3an H nNpPoOBOOATHL NMPW TakMX BMXIOHMX
nannx: e ABi Bubipkn X = (X, ..., X, ) 1 Y =(¥4, ..., ¥ ), OTPUMaEHI ANA pi3-
HWMX 3HayeHbL poDoYoro HaBaHTaMeHHA, uwjoao 3akodie posnopginy X 0 Y
HIAKMX MPUNYLLEHb HE PODUTLCA.

3HayeHHA obox BWDIpOK YNOpPAOKOBYHTLCA pa30M 3a 3pOCTaHHAM.
MoTiM aHani3yeTeCA B3aeMHe po3TallyBaHHA X; W y ;. Y BUNagky y; <X;

FOBOPATL, L0 Napu 3HaueHb (X;, ) ;) YTBOPATL iHBEPCito.

Hanpuknan, Hexai onsa N = m= 3 nicna ynopaakyBaHHA BUHALLNA Taka
NOCMIAOBHICTL 3HAYeHb. V4, X2,V 3, X1, Y2, X3, TOAI MaemMo iHBepcii: (X, ¥4 ),

fxz:}’1)1 {(xaj}"'-‘), (‘x'1:.1’;3ja (x31y3)1 (xa,-}"z,]'-
[NippaxoByloTk NoBHe Yucno iHBepcin U . Axwo rinotesa BipHa, To U He
MOBMHHE CUMLHO BIOXWNATUCA BIA CBOr0 MareMaTUJYHOro oJikyBaHHA M :
n-m

M=——-.
2

Bio rinoTe3an BIAMOBNAKTLCAH, AKLIO |U— M] =AU, ne AU,{p BU3Ha-

Kp
YaKTh 3a Tabnuue ANA 3a0adHoro piBHA 3HaYyLWOCTI.
Ouinka uyramBocTi imiTamiiinoi mopgesi. OuyeBHIHO, IO CTACTh €
MMO3UTHUBHOIO BJIACTUBICTIO MozAedl. OOHAaK SKIO 3MIHAa BXIOHHUX BIUIUBIB a00
napaMeTpiB mojem (y AesSKOMy 3aJaHOMy Jiara3oHi) He Bi1IOUBAEThCA Ha
3HAYEHHSX BHUXIJHUX MapaMeTpiB, TO KOPUCTh BiJ Takoi Mojeil HEBeIuKa. Y
3B'SI3KYy 3 IIUM BHUHUKA€ 3aBJAaHHS OLIHIOBAaHHS YYTJIWBOCTI MOJEl 10 3MIHU

napameTpiB poOOUOTr0o HaBaHTAXEHHS W BHYTPIIIHIX TapaMETPiB caMOi CUCTEMH.

Taxy OLIHKY IPOBOASITH 3a KOKHUM MapaMeTpoM (3MIHHOIO) Xk OKPEMO.

3acHOBaHa BOHA HAa TOMY, IO 3a3BWYail Jiara3oH MOXKJIUBUX 3MIH
napameTtpa Bimomuii. O1Ha 3 HAUIPOCTIMIUX 1 PO3MOBCIOIKEHUX TPOIETYP
OIIIHIOBAHHSI MOJISITAE B TAKOMY:



1. OBYMCNOETLCA BEMWUYMHA BIOHOCHOMD CepelHLOro 3DInbLeHHA na-
paMeTpa X :

2(x — Xy o
Axk: ( k max kw”)~100%_
kaar + kafn

2. MNpoBooMTbCA napa MOAENbHUX EKCMepUMEeHTIB NPU 3Ha4YeHHAX
Xy = Xpmax W Xj = Xjpmin | CEPeOHIX IKCOBAHUX 3HAYEHHAX IHLIMX
napameTpis. Bu3HaualOTECA 3HAYeHHA BIATYKY Mogeni V., =1(X, o) |

Y2 = T(Xkmin )-
3. OBYKMCNIOETLCA BIAHOCHE 3DINLLIEHHA CNOCTEPEXYBAHOT 3MIHHOI ) :

:2(y1_y2)100%

AY
Yitlya

Y pesyneTaTi AnA K-ro napameTpa MoAeni MawTe Napu 3HayeHb
(AXp, AV ), WO XapakTepu3yoTe YYTNMBICTE MOAEN! 3a LWMM NapaMmeTpoM.

AHanoriyHo QOopMyHTECA NapM ANA HWWX napaMmeTpiB MoAeni, Ak
YTBOPATb MHOKUHY { X, Ay }.

[aHi, oTpUMaHi Npy OUIHLUI YYTNUBOCTI MOOEN, MOXYTb DYTHM BUKO-
pUCTaHI, 30KpemMa, NpW MnaHyBaHHI ekcnepumMmeHTiB. A came, Dinblua yeara
Mae NPUOINATUCA TUM NnapaMmeTpam, 3a AKMMW MOENL € DINbL YYTNMBOK.

1.4. TloHsATTHA Hecynepe4JIMBOCTI MoeJTi

HecynepeunuBicTh — BIACTHBICTD, IO TMOJISITAE B TOMY, IO HE KOXKHA

dbopmyna i€l cucteMu noka3oBa B Hid. DopManbHI CUCTEMH, IO MAIOTh IO
BJIACTUBICTb, Ha3UBaIOThHCS HECYNEPEWINBUMHU, abo dopmanvno
Hecynepeunueumu. IHakue ¢popManibHa CUCTEMa HA3UBAETHCA CYHEPeUIUGOIo,
a00 Hecymicnow. JIjisi MUPOKOTO Kiacy (QopMalbHUX CHUCTEM, MOBaA SKUX
MICTUTh 3HaK 3amepedeHHst " —'" HecymnepeyHICTh €KBIBaJIEHTHA BJIACTHUBOCTI:
"He icHye Takoi opMmymu @, mo ¢ i —¢ obunsi moxasosi". Kmac dopmyn
naHoi popMaIbHOT CHCTEMH HA3MBAETHCS HECYIIEPEWINBHUM, SKIIO HE BCAKA

dbopmyna 1i€i CUCTEMU BHUBOAUTHCA 3 JaHOro kiacy. dopmalibHa cUCTEMa



HA3WBAETHCS 3MICHO6HO HeCynepeuausoro, Ko iICHye MOJIeTb, B SIKiH 1CTHHHI
BCl TeopemH 1ii€i cucreMu. OCKUIBKH MOJIEIb 1€ TE€XK CUCTEMa, TO TOHSTTS
CYNEPEWINBOCTI 1 HECYNIEPEWINBOCTI 3aCTOCOBHE 1 10 Hed.

CyniepeunuBi  BH3HAY€HHsSI OO'€KTIB 1 CyHepewIMBI MOJeNl 1HOI
BUHHUKAIOTh y pe3yabTaTi aOCOMIOTH3aIli JIOKAIBHUX BIACTHBOCTEH PEaTbHO
icHyrounx 00'ekTiB. [HIITa MOKITMBA MPUYMHA TTOSIBU CYNIEPEUWIMBUX MOJEICH —
HasBHICTh PI3HUX HEY3TOJDKCHHUX JiKepell 1H(opmarlii, ska CIyKUTh OCHOBOIO

MOJICJTFOBaHHS.
BucHoBku

.3amava igeHTU(IKAIli B IMIUPOKOMY PO3YMIHHI BHUKOHYETHCS B YMOBax
anpiopHOI HEBU3HAYEHOCTI CTPYKTYPH MOJIENI CUCTeMH ("HOpHUM SIIuK").
.3amava igeHTU(IKAli y BY3bKOMY pPO3YMIHHI TIOJATa€ B OI[IHIOBaHHI
napamMeTpiB 1 CTaHIB CHCTEMHM, SIKIIO Blaoma CTpykTypa wmozeni (''cipuit
AmuK").

. HaiiGinpmr BimoMUM Ta JIOCUTH €(PEKTUBHUM METOJIOM pO3B'sI3aHHS 3a/adl
11eHTU(IKAIlT TapaMeTpiB MOJIEI € METOJ] HAfMEHIIINX KBaJApaTiB.

KoHTpoJIbHI 3anIMTAHHS TA 3aBJAHHS

. ChopmymroiiTe 3aBaanHs 1ACHTH(IKAIIT B ITUPOKOMY Ta BY3bKOMY
PO3YMIHHI I 3a7a4l PO BOJIONIOCTaYaHHS.

. Y 4domy moiifirae MeToJ] HaWMEHIIIUX KBaJpaTiB IJIsi pO3B'si3aHHS 3ajadi
1meHTUdIKaIii napameTpiB Moaeni?

. Ha3BITb OCHOBHI I[1JILOBI1 BJIACTUBOCTI IMITAL[ITHOT MOJIEI.



