3. MNAHUPOBAHUE N NPOBEAEHWE SKCNEPUMEHTA

OCHOBHOW 3afayelt Ha CTauu NNIaHMPOBAHWUS M MPOBEAEHUSI SKCNepu-
MEHTa SIBNSIETCS MOSlyYEHME MHOXECTBA AaHHbIX O (DYHKLMOHMPOBAHWUM
peanbHOM CUCTEMbI, HEOOXOAMMBIX ANS AabHEWLeN MNapaMeTpUYeckon

ONTUMM3aUMKN BbIOBPaHHOW MOAENbHOW CTPYKTYpbl. [JOCTOBEPHOCTb U WH-

(hOPMATUBHOCTL  BXOAO-BbIXOAHBIX  AaHHbIX 2" ={[u(r),y()].t=1N| B

bonblier Mepe onpeaensieT kayectBo moaenu. OcobeHHoe 3HayeHue

[aHHbIV 3Tan UMeeT Npu UAEHTUDMKAUNN HENTMHEWHBIX cncTeM. Hanbonee

CyLLECTBEHHbIMA MOMEHTaMM Ha 3Tane NJAaHUPOBAHUS U MPOBEAEHNS IKC-

nepuMeHTa SBNSIOTCA:

e pOBEPKA CUCTEMbI HA HEIMHENHOCTb;

e pa3paboTka u peanusaumnst TECTUPYIOWMX (BXOAHbLIX) CUrHANOB C LeNbo
nosyyeHnss MHMOPMATUBHOMO MHOXECTBA 3SKCMepuUMEHTaslbHbIX AaH-
HbIX;

e npeaBapuTenbHasl 06paboTka aKCnepMMeHTasbHbIX AaHHBbIX.

HecmoTpsi Ha TOT pakT, 4TO pa3paboTka M pa3MelleHMe AATYMKOB Ha
peanbHOM 06beKTe TaKXe SIBMSOTCS COCTAaBHOM YacTblo NPOBEAEHUS 3KC-
nepvMeHTa, B HacToselr paboTe npeanonaraercs, YTo cUCTeMa W3Ha-
YanbHO OCHalleHa HeobxoaMMbIMM AaTyYMKaMKU U, TakuM 06pa3oM, BXOAO-
BbIXOAHbIE MNOCNEA0BATENbHOCTU ABMSOTCA AO0CTYMHbIMW. Kpome Toro,
npeanonaraeTcs Hannynme BO3MOXXHOCTU YNpPaB/ieHUs BXOAHbIMKM CUIHana-
MW B COOTBETCTBMM C BbIGPaHHbIM 3aKOHOM WX M3MeHeHusl. B 60NbLUNMHCT-

BE C/1y4aeB AaHHblE NPeAnoNoXXeHNA BNOMHE A0MYCTUMDI.



3.1. TectupoBaHMe CUCTEMbI HA HEJINHENHOCTb

B cnyyae, koraa npoueaypa naeHTUGUKaUMM NpoBOAMTCS C LieNbo Mno-
Ny4nTb MOAENb peasibHoro 06beKTa, MPUrOAHYK ANS AaNbHENMLEro CUH-
Te3a perynsTopa, AOCTAaTOMHO YacTo MNOJb3YTCA IMHENHLIMU MOAENSAMMU,
HECMOTpsl Ha HEIMHENHOCTb peanbHOW cucTemMbl. OCHOBHOM MPUYMHON AB-
NSIETCs 3HaYMTENbHAst NPOCTOTa CMHTE3a CUCTEM YMPAB/IEHUS MO JINHEN-
HbIM MoAensiM. BO3MOXHO, B HEKOTOPbIX Cllydasix MCMofb30BaHUE JIMHEN-
HbIX Mozenei MoxeT 6biTb BrosHe 060cHOBaHHO. [anee npeanaraercs
psii TECTOB, Ha OCHOBE KOTOPbIX BO3MOXHO MPUHSATb PELIeHNe O Lieneco-
06pa3HOCTM MCNONb30BaHUS NIMHENHOM (HENMHENHOW) MoAENW.

MpoBepka NpyMHUMNa cynepno3numun. OCHOBHbIMWU YCNOBUSIMU W~
HEMHOCTU CUCTEMbI SIBMSIETCS BbIMO/IHEHME MPUHLMMA  Cyrneprosvumm

(2.28) n romoreHHocTH (2.29) cucrtembl:

Y(0) = g(@1(D)+¢2(0) = g(¢1(1)) + 2(02(0)) (2.28)

y(0) = g(ao(®)) = ag(e(?)) (2.29)

roe ¢, — nocneaoBaTeNlbHOCTU BXOAHBIX CUFHANOoB; g(*) — OTOBpaXxkeHue,

peanusyemMoe CUCTEMOM; o — HEKOTOpasi KOHCTaHTa. B cnyyae, korga
BO3MYLLEHUS, AENCTBYIOLME HA CUCTEMY, HE3HAUUTENbHBLI (OTCYTCTBYIOT),
ycnosus (2.28) n (2.29) MoryT 6biTb NpoBepeHb! CrieaytowmM 06pa3om: Ha
CUCTEMY MOAAETCS HyNEBOM BXOAHOM CWUrHas, onpeaensieTcs peakuus B
yCTaHoBumBLeMCcs pexume (D). 3aTeM cuctema TeCcTupyeTcs ABYMSI CUrHa-

namn u,,u, , COOPMMPOBAHHBLIMU B COOTBETCTBMUM CO CIEAYIOLMM Bblpaxe-

HUEM!

u,(t) = cu,(t), c=const. (2.30)



B cnyyae nuHenHoCTH cucTeMbl KOSDULMEHT

=)’2(t)—D 2.31
r(?) O-D (2.31)

AomkeH 6bITb paBE€H 3HA4YEHUIO KOHCTAHThI c¢. B kauyecTBe nokasaTens He-
JIMHENHOCTU CUCTEMbI MOXET ObITb MCMONb30BaH KO3CbeML|,M€HT, onpepe-

NSIEMbIA B COOTBETCTBUM CO cneayrowmMm BblpaXKEHUEM!

v=max{
t

[ns NMHENHBIX cUcTeM nokasaTenb (2.32) Ao/mKeH 6biTb paBeH HYNIO.

r(t)—c
c

} . (2.32)

MpoBepka YaCTOTHOro OTKJIMKA CUCTEMbI. YacTOTHbIN OTKINK -
HEMHOW CUCTEMbl HE 3aBUCUT OT aMMAWUTYAbl BXOAHOMO TECTMPYHOLLEro
curHana. CnegoBaTeslbHO, OLEHKA HENIMHEMHOCTU CUCTEMbI MOXET ObiTb
npoBeAeHa MyTeM MPOBEPKM peakUMu CUCTEMbl Ha CMHYCOMAasbHblE BO3-
aencteumst. Kak yactoTa, Tak U aMnavMTyaa TECTUPYIOLWEro CUHYCOMAANbHO-
ro cMrHana Ao/mKHA M3MEHATLCS. B 3TOM cnydyae NMHENHas cuctema Bbl-
pabaTbiBaeT BbIXOAHbIE CUMIHA/bl TOM € YaCTOTbl, YTO M BXOAHasl CUHY-
couga, C aMnAUTyAon, NPONopUMOHANbHOM aMMNIMTYAE BXOAHOMO CUrHana.
AHanu3 npeobpasoBaHusi Pypbe Ha HanMune AOMOSHUTENbHBIX FAPMOHUK
NO3BONISIET cAenaTb NPEAnoONIOXXEHNE O HENIMHEMHOCTU cucTeMbl. Mpu Ha-
NINYMN BO3MYLLEHUIA (M3MEPUTESIbHBIX LIYMOB) pEKOMEHAYETCS NMpOBOAMTb
OLIEHKY YCPEeAHEHHbIX MO pe3ynbTaTaM HECKOJIbKUX 3KCMEPUMEHTOB Bbl-

XOAHbIX NOCNef0BaTeNbHOCTEN.

3.2. OcobeHHOCTN hopMUpOBaHUSA UH(POPMATUBHOIO

MHOXKeCTBa 3KCrnepnMeHTaJIbHbIX AdHHbIX



B cnyyae, koraa anpuopHble 3HaHUS 0 pusunke obbekTa UK pesynbTa-
Tbl TECTUPOBAHWUS Ha HENMMHEMHOCTb MO3BONAIT cAenaTb 3aKIHYEHUE O
LienecoobpasHOCTM MPUMEHEHWNS HENMHENHBIX HEMPOCETEBLIX MOAENen,
BO3HMKAET psaf cneunduyecknx BONpoCOB, CBA3AHHbIX C MaHMPOBAHWEM
3KCMepUMeHTa 1 Nony4yeHneM MHMOPMaTUBHONO MHOXECTBA AaHHbIX, Npu-
roZHbIX ANSi NOCTPOEHUsi paboToCNOCOOHbLIX MoAenen.

Bbi6op yacTtoTbl AMCKpeTM3auuu. B cnyyae, korga yactota Awuc-
KpeTu3aummn BblbpaHa HeonpaBAaHHO BLICOKOM MO CPaBHEHWIO C AMHaMK-
KON paccMaTpuBaeMON CUCTEMbI, MOMYT BO3HWKHYTb CEpbe3Hble NPobnemsbl
BbIYMC/IMTENBHOrO XapakTepa. Ecnv npoueaypa maeHTUdbmMKaumm npeano-
naraet noslyYeHne Moaenu C Lenbio AasibHeNLEro UCNoNb30BaHUS B KOH-
Type ynpaBneHus, TO Bbl6Op YacTOTbl AMCKPETM3AaLMM B 3HAYUTENbHOW
Mepe 3aBUCMT OT NpeanonaraeMoro MeToda CMHTe3a perynstopa U, B va-
CTHOCTW, OT >KEeNlaeMOM «CKOPOCTU» (AWHAMMUKM) 3aMKHYTOW CUCTEMBI
«06beKT — perynsitop». Bbicokas YacToTa AMCKpeTM3aumMM NO3BOASIET MO-
NyunTb BbICTPOE OTCNEXMBAHME TpaeKTopum u 6onee rnagkui curHan
ynpaBfeHusi, HO MPUBOAWUT K OYEBUAHBLIM NPo6IEMaM BbIYUCIUTENBHOMO
xapakTtepa. TakuM o6pa3oM, YacToTa AMCKPETM3auMmn A0HKHA BblbMpaThb-
CSl B YCNIOBUSIX Pa3yMHOIr0 KOMMPOMMUCCA MeXAY KaYeCTBEHHbIM peLLEHNEM
3afaun naeHTUUKaLMM U paumMoHanbHbIM CUHTE30M perynstopa.

MpoknsaTne pasMepHOCTU. 11 HENVHENHBIX CUCTEM HECnpaBeasiu-
Bbl MPUHLMMbLI CyNepno3vLMmM U FOMOreHHOCTU. ITO SIBNISIETCS NPUUMHON
YXKECToUeHNs TpeBOBAHMIN K MPOBEAEHUIO 3KCMEPUMEHTA U, B YaCTHOCTMH,
K TECTUPYIOLEMY BXOAHOMY CUrHany. Ecnu B criyyae NMHENHBIX CUCTEM
ANS peanusaunmn npoueaypbl MAeHTUdMKAUMM  [OCTaTOMHO MPOTECTMPO-

BaTb 06BEKT BXOAHbIM CUrHasnoMm, cogepxallM KOHEYHOE 4ncno 4acrtoT,



TO AN HENIMHENHbIX CUCTEM B TECTOBOM CUrHane AO/MKHbl 6blTb npea-
cTaBneHbl (B obwem crny4vae) Bce BO3MOXHble KOMOMHAUMM 4acToT U aM-
nnuTyAa B paboyeM avanasoHe cucteMbl. CneactsmeM 3Toro akta sBnsi-
€TCs MOWUCTMHE TparMyeckoe yBeNMYEHWE pa3Mepa 3KCMepUMEHTAsIbHOM
BbIGOPKM C POCTOM YMcCna BXOAOB M BbIXOAOB cucTeMbl. [pobnema HocuT
Ha3BaHWe <«MpOKMSATUS pa3MepHOCTU» [77] W, K COXaneHuio, He uMeeT
O4YEeBMAHBIX CNOCO60B peLleHusi. DTOT 06K HEAOCTAaTOK MOAENMPOBAHUS
HENMHENHbIX OOBLEKTOB TWMA «YEPHbIN SILLMK» SIBNSIETCS CYLLECTBEHHbLIM
NpensiTCTBMEM NPU MPUMEHEHWUN HEMPOCETEBLIX METOAOB MAEHTUDMKALMK
K 60/1bWIMM cuCTEMaM.

CuHTe3 TecTMpylowjero (BxogHoro) curHana. lepeg tem kak
OCYLLECTBUTbL BbIGOP TECTMPYIOWEro CUrHana, YpesBblyaiHO BaXKHO On-
penenutb pabounint amanasoH cuctembl. Ocobble Mepbl A0KHbI OblTh
NpeanpyHSITLI NS UCKITIOYEHNS U3 MOAENN <HEXeNaTeNbHOM» ANHAMUKK
(HanpvMep, MexaHMYecKoro pe3oHaHCa WK APYrnxX KPUTUYECKMX pexu-
mMoB). TpaaMUMOHHO 3Ta npobnema pellaeTcs NyTeM BBEAEHMUS OrpaHu-
YeHWM Ha YacCTOTHbIN AMana3oH TeCTOBOro curHana. Mpu maeHTuduka-
LMW NTMHENHBIX cucTeM 3 PEKTUBHO UCMOb3YIOTCA BXOAHbIE NOCNea0Ba-
TeNbHOCTH, coaepalime Habop CMHyconaanbHbIX CUrHANOB C Pa3NYyHOM
aMnnuTygon (4acToTol) M TakK Ha3blBaeMble MCEBAOCyYanHble 6GuHap-
Hble nocneaoBaTenbHocTh [9, 77]. OaHako npu paboTe C HENMMHEWHbIMK
06beKTaMn 4Ype3Bbl4aHO BaXHO, 4YTOObl BO MHOXECTBE 3KCMEPUMEH-
TanbHbIX AaHHbIX 6blM NpeacTaBneHbl BCE BO3MOXHblE KOMOBUMHauuu
aMMANTYA M YacToT u3 pabodero ananasoHa CMCTeMbl. PacCMOTpPUM He-
KOTOpble BapuaHTbl TECTOBbIX CUrHanoB [77], yAOBNETBOpPsOWME YKa-

3dHHbIM Tpe6OBaHI/I$|M.



MycTb e(r) — 6enbiii WyM C aucnepcmen o2. CurHan, onpeaensieMbii

u(? e mt N 1 > [ 1’29' I 2'

coBepLUaEeT nepexon Ha HOBBIN YPOBEHb B KaXabl N - bli MOMEHT KBaH-

ToBaHus (puc. 2.4). ®yHKUMS KOBap1aUMmn CUrHana onpeaensieTcsl kak

N-tge, (2.34)

th (T) =

CneKTpaanaﬂ MNOTHOCTb CUMHaNa ¢(w) ONPEAENSAETCA B COOTBETCTBUMU

CO cneayrunM Bblpa>KEHUEM:

2
¢(m)=&l—cochol (2.35)

2N 1—cosw

BOMbLWMHCTBO MPOMBILLIEHHBIX PEryNsiTOPOB CMOCOOHbI BblpabaTbiBaTb
CUrHanbl YNpaBieHUs, NMNLLb HE3HAUUTENIbHO U3MEHSIOLLMECS OT UTepaLmm
K MTepauun. B gaHHOM cuTyauum MOXET 6blTb MPUMEHEHA Cneaytollas

mMoaudukaums curHana (2.31) npu ycnoBuu, 4YTO e(t) WMEET rayccoBO

pacnpeneneHve:

u(t)=u(t—N)+e(int[%}+l], t=12,... (2.36)
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Puc. 2.4. TectoBas nocnepoBaTeNlbHOCTb (BXOAHOW CUrHan).

YpoBeHb CUrHasa u3MeHsieTca yepes kaxkabie V=10 auckpert

[Apyroii BapvaHT TECTOBOIO CWUrHasia MOXET OblTb NOSlyYeH NyTeM BBe-
fAeHusi 106aBOYHOM NepeMeHHOW, Onpeaensitolerr MOMEHT M3MEHEHMSs!

YPOBHSA BXOAHOIO CUrHana.:

(2.37)

u(t—1) ¢ BEepOATHOCTBIO Q.
u(t) =

e(t) ¢ BepOsATHOCTHIO 1—aL.

KoBapvaumoHHas (yHKUMS curHana onpeaensieTcsl B COOTBETCTBUM C

BblpaXeHnem
R, (t)=a'c2. (2.38)
CneKTpanbHas NIOTHOCTb CUrHana ornpeaensieTcs cleaylowmnM Bblpaxe-

HUEM!

2
Woy=Ze 170 (2.39)

21 1+B% —20cosm .

CvrHan npeacraeneH Ha puc. 2.5. [Inga AaHHOro CUrHana TakxKe MOXeT

6bITb paccMoTpeHa moandukauus Tuna (2.36).



Cneaylowmii TECTOBbLIN CUIHaN NpeacTaBnseT cobol cuHycomay C mno-
CTOSSHHO HapacTatoLlei YyactoToin. Mpy MCNoNb30BaHMM Takoro TMMa Cur-
HaNoB MOSIBNSIETCS BO3MOXHOCTb MCCNeA0BaTb CUCTEMY BO BCEM paboyeM
AManasoHe YactoT. CurHan AaHHOro Tuna MoXeT 6biTb peasnim3oBaH B CO-

OTBETCTBUU CO CNeEAYIOLLMNMU BblPpa>kEHNAMU

o, :®H+%(wK—mH), (2.40)

u(t)=uy+ Asin(oT), t=1,N, (2.41)

rnpe o,,o, — COOTBETCTBEHHO Ha4as/IbHOE N KOHEYHOE 3HAY€eHUE 4acCTOTbl

CMHYyCOMaanbHOro CurHana, A - aMmnTyaa CUrHana, 7 — nepuoa
AVCKpETU3aLIMMN.

u(t.

08} 1

|

04}

0.2

[0]8

-0.2}+

L0.4F

_0'60 50 100 150 200 250 300 350 400 450 t

Puc. 2.5. TectoBas nocnefoBaTesibHOCTb (BXOAHOW CUrHan).

YpoBeHb CUrHaJsia U3MEHAEeTCA B cnyqaﬁHble MOMEHTbI BpEMEHU

CvrHan Ans 4acToT, M3MEHSIOWMXCS B AManasoHe OT o, =0,01/T Ao

o, =0,2/T , NpeacTasfeH Ha puc. 2.6. MNpu ncnonbL30BaHMKM AaHHOIO TUNa



CUrHana ansa VI,CI,EHTVIq)VIKaLI,VIVI HEIMHENHBIX CUCTEM TECTUPOBaAHMNE AOJIXXHO

6bITb npoBeAeHO Npu pas3yiMdHbIX HayallbHbIX 3HAYEHUAX CUrHana u, U

aMnInTyabl 4.

HeszaBnucMMo OT BbIGpaHHOrO TMNa TeCTOBOrO CUrHana HeobxoamMmo
NMPUHMMATb BO BHMMaHWE OCOBEHHOCTU paccMaTpuBaeMol CUCTeMbl. Ha-
npumep, B GONbLUMHCTBE C/lyYaeB CYLUECTBYET psA OrpaHUYeHuid, oby-
CNOBNEHHbIX (U3NYECKUMU UNN TEXHUYECKMMU OCOBEHHOCTSMM obbekTa.
Tak, ans undpo-aHanorosbIx npeobpasoBaTenen U UCNOMHUTENBHbIX Me-
XaHW3MOB CyLLECTBYET HEKOTOpasi TOYKA HACbILLEHUS.

MpoBeaeHne 3KkCcnepMMeHTa B cucteMe ¢ o6paTHOM CBsi3biO. B
C/lyyae, Koraa cucTeMa SIBNSIETCA HEYCTOMUYMBOM MM 06/1afaeT BbICOKOM
KonebaTenbHOCTb, PEeKOMEHAYETCS MCNOJb30BaTh CTAbUNN3MPYIOLLYIO
06paTHYIO CBS3b C LENbio yYaepXXaHus cucteMbl B paboyeM avanasoHe. B
KayecTBe perynsitopa MOXeT 6blTb BblbpaH mpocTtenwuin BapuaHT M-
cTpaTerMm wunu paxe nposegeHa CTabunusaumsi cucTeMbl Bpy4Hylo (B
cflydae MefneHHOW AMHaMuKn obbekTa). Bonpockl naeHTUdbmMKaumm 3amK-
HYTbIX CUCTEM paccMaTpuBatoTca B psge pabot, Hanpumep B [77]. OcHOB-
HOW npo6neMor Npu naeHTUPUKaLUMN CUCTEM C 0BpaTHOMN CBS3bIO SIBNSIET-
CS BO3MOXHas notepst naeHtuduumpyemoctu. Mpeogonets 3Ty npobnemy

MOXHO nyTeM BBeAEHWUA AOMONHUTENIbHOIO CUrHana ynpaBieHUa u; B

3aMKHYTbIA KOHTYp (puc. 2.7). BBeaeHve AOMOMHUTENBHOrO CUrHana Mo-
XKET 0Ka3aTbCsl 3PEKTUBHBLIM AaXe B ClyYae TEOPETUYECKON UAEHTUDU-
LMPYEMOCTN CUCTEMbI. ITO OOBACHSIETCS TEM, YTO HACTpauMBaEMbIil Bpyu-
HYIO perynsitop wnuM 4YenoBek-OnepaTop SBASIOTCA AOCTAaTOYHO «KOHCEep-
BaTUBHBLIMW» B CMbIC/IE CKOPOCTU (hOPMUPOBaHMSI (M3MEHEHMSI) BO3AEMNCT-

BUA, T.€. TECTOBbIN CUrHaNn B 3TOM CNny4ya€ OXBaTblBaA€T TOJIbKO obnactb



HM3KUX 4acToT. TakuM 06pa3oM, MOXET BO3HMKHYTb CUTyaumsi, Korga
[aHHble O MOBEAEHMM CUCTEMbl B BbICOKOYACTOTHOW 0b6nactu pabouyero
AnanasoHa He BoWAyT B obyyatoliee MHOXeCTBO. [lJobaBneHue BbICOKO-
YaCTOTHOWN COCTaBNAIOWEN B COOTBETCTBMM CO CXeMoM (puc. 2.7) MOXeT

pewuTb AaHHY npobnemy.

u(t)

Puc. 2.6. TectoBas nocnefoBaTe/IbHOCTb (BXOAHOW CUrHan) —
CUHycoupaa

C JINHEMHO BO3pacTalollen 4acToTomn

Uy

v

—> THU/I-peryasirop O0BeKT

Puc. 2.7. CTpykTypHasi cxeMa c6opa 3KCrepuMeHTaIbHbIX
AaHHbIX

B CMCTeMe CO cTabununsupyroweii 06paTHOM CBA3bIO



3.3. PauuoHanbHbi1 BbI6Op M npeaBapuTenbHaa o6paboTtka

IKCNepnMeHTaJ1IbHbIX AaHHbIX

MpeaBapuTenbHas NOArOTOBKA 3KCMEPUMEHTaNbHbIX AAHHBIX BO MHO-
rMX Cny4dasix MoXeT oka3aTtbcsl 6onee aphekTMBHLIM CpeaCcTBOM Monyye-
HUA aaekBaTHOM MOAeNW CUCTEMbl, YEM MOMbITKM MCMOMb30BaHUSI pas-
JINYHBIX MOAENbHbLIX CTPYKTYp M CTpaTtermin ontuMusaumu. CywiectsyeT
HECKONIbKO pa3fIM4YHbIX CrnocoboB npeaBapuTenbHOM 06paboTkn 3Kcne-
PUMEHTaNbHbIX AaHHbIX C LeNblo M3B/edyeHns Hanbonee 3HAYMMOWN WH-
dopmaumn 1 npuseaeHuns ee K Buay, obecrneumsaloweMy Xxopolume pe-
3ynbTaTbl NPU HEMPOCETEBOM MOAENMPOBaHUM.

®dunbTpaumna. GunbTpauns WMPOKO UCMONb3YyeTCs ANS yaaneHus m3
3KCMEepPUMEHTasbHbIX AaHHbIX HeXenaTenbHbIX LYMOB, MepuoanYeckmx
BO3MYLUEHUN U «HEXenaTenbHOW» AMHaMWMKK. B criyyae BO3HMKHOBEHMS
npobneM, BbI3BaHHbIX BbICOKOYACTOTHbIMM LyMaMu / BO3MYLLUEHWAMM, pe-
KOMeHAyeTCs MCNONb30BaTh aHANorosble UAbTPbl CUrHANOB C AAaTYMKOB
(oo auckpeTtusaumm) € uenbio nsbexaHus addekta HanoXeHns CnekTpos
(nosiBNeHMs NoMex Npu HeLOCTAaTOYHO BbICOKOW YacToTe AMCKPETM3aumu
curHanoB). HM3Kko4acToTHblE BO3MYLLEHMSI U apeid (yXoa) curHana moryT
6bITb YAaneHbl nyTeM punbTpauumn ANCKPETU30BAHHBIX CUFHAOB.

YaaneHue n3bbITOYHbIX AaHHbIX U BbIBPOCOB cMrHanos. VHoraa
60nbLIOe YACNO Nap BXOA-BbIXOA, OTHOCALWMXCS K OAHOMY M TOMY Xe y4a-
CTKy pabo4yero AmanasoHa CUCTEMbI, AOMUHUPYIOT B 3KCMNEpUMeHTaslbHOM
MHoxecTBe. [pyn 0by4yeHMM HEMPOHHOM CETM 3TO NPMBOAUT K OTObpaxe-
HWIO A@HHbIX MMEHHO M3 3TOro AvanasoHa. [ommMo 6onee AnuUTENbHOroO
0by4yeHns HEMPOHHOW CETU, 3TO SIBNSIETCA NMPUYMHON HEaAEKBATHOCTN MO-

aenn, T.€. KOHEYHadA MOAE/b XOpOoWOo MpeACTaBNAET CUCTEMY TOJIbKO B



HeKkoTopon obnactu paboyero AvanasoHa, CTaHOBSCb HeaAeKkBaTHOM B
Apyrux obnactax. YaaneHue u3bbITOYHbIX [AaHHbIX YMEHbLUAeT pa3mep
obyuvatoLero MHOXecCTBa, Aenas ero ogHOBpeMeHHO 6onee penpeseHTa-
TUBHbIM, YTO MONOXWUTENBHO CKa3blBAETCS Ha KayeCTBe MOAENM U CKOpO-
CTn obyyeHus.

Take pekomeHayeTcs yaansTb M3 obyuvarowero MHoxecTtBa Heoboc-
HOBaHHbIE BbIOPOCHI BbIXOAHBIX CUIHANOB MM 3aMEHSTb MX Ha 3HAYeHWs,
nosly4eHHble NyTeM UHTeprnonsumn. OWMBKM M3MepuTenbHOM annapary-
pbl, OTpa)keHHble B 0byvaloleM MHOXEeCTBe, MOryT OKa3biBaTb HEraTuB-
Hoe BMSIHWME Ha KayecTBO 06y4YeHHOWN HENMPOCETMH.

Cnepyet OTMETWUTb, YTO Mpu 0BYYEHUN PEKYPPEHTHBLIX HEMPOCETEBbLIX
MoZenen Ha MHOXECTBE, M3 KOTOPOro yAaseHa 4acTb AaHHbIX, MOryT BO3-
HMKHYTb HEKOoTOopble Npobnembl. Hannune obpaTHbIX CBA3EW B MOAeNU siB-
NSETC NPUYMHOM BO3HMKHOBEHWS MEPEXOAHOrO Mpouecca Mpyu Hanuymm
PE3KOro U3MEHEHUs1 YPOBHSI CUrHanoB. lNepexoaHbli Mpouecc MMeeT He-
KOTOpOe BpeMsi 3aTyxaHusl, MO3TOMY HeObX0AnMO TLiaTeslbHO COrnacoBbl-
BaTb AaHHble, YTOObl M3bexaTb NpobnemM C NOCTPOEHMEM HENPOCETEBOWM
MoZenu.

MacwTta6bupoBaHue. py NoaroToBKE 3KCMEPUMEHTANbHbLIX AAHHbIX
pekoMeHayeTCs NpuBeAeHNe CUrHaNoB K HyNeBOMYy CpeaHEMY M OAMHAKO-
BOW AMCNEepCUN. ITO 0O6BACHAETCA CneayowmMMm NOOXEHNUSMU:

e 0ObIYHO CMrHanbl MMEIOT Pa3NNYHY0 pa3MepHOCTb (C U3NYECKON TouY-

KW 3pEHWs) U CUrHanIbl C MaKCMManbHOM aMMNIMTYAOM CTaHOBATCS AO-

MUHUPYIOLLMMKN NPY NOCTPOEHMN HEMPOCETEBON MoAENN;



e MaclTabupoBaHNE MONOXUTENBbHO CKa3bIBAETCS HA BbIYMCIUTENBHON
pob6acTHOCTM anroputMOB OOYyYeHMS U NpUMBOAMT K 6Gosiee BbICOKOM
CKOpoCTU cxoammocTn [60];

e [paKTMKa MOKa3blBaeT, YTO MpU MCMNOAb30BaHUM MacCLUTabupoBaHHbIX
AaHHbIX nonyyatoTcs 6onee TOUHble Moaenu.

Ecnn Mogenb o6bekTa peann3oBaHa Ha [BYXCIOMHOM HEMPOHHOMN CeTu

C NIMHENHBIMW aKTUBALMOHHBIMU (PYHKLUMSIMA HEVPOHOB BbIXOAHOIO CJIOS,

peMacliTabupoBaHMe BECOBbIX KO3MULIMEHTOB nocne o0byyeHust HEMpPOH-

HOM CETU SIBNSIETCA AOCTAaTOMHO NPOCTOM npoueaypon. Mocne peMacluTa-

61poBaHMsi BECOBbLIX KO3((MUUMEHTOB HEMpOCeTEBasi MOAENb MOXET pa-

60TaTh C HeMacWTabMpoBaHHLIMU AAHHLIMW.
[Ana cMCTeM C HECKONBbKMMW BbIXOAAMK NPU Hann4mMmn WyMoB Lienecoob-
pa3HO BBOAUTb pasfiMyHble KO3(dPUUMEHTbI MacTabupoBaHUa AN Kax-

[0ro U3 BbIXOA0B.
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