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ME)KI‘OCY,[[APCTBEHHBIFI CTAHAOAPT

CTAJTb

Hepa3pymaiomuii KOHTPOJIb MEXAHHYECKHX CBOMCTB M MUKPOCTPYKTYPbI
: METALIONPOAYKHMH MATHHTHLIM METO0M

Steel. Nondestructive testing of mechanical
properties and microstructure of steel
products by magnetic method

Hara ssenenus 1998-01-01

1 OBJIACTb TPUMEHEHUA

Hacrosiuuit craHzapT pacnpocTpaHSIeTCsl Ha COpPTOBOM, JIMCTOBOIW,
1oJI0coBOi, (pacoHHBIN NpoKar, JUCTHI C HEMATHUTHBIMU TTOKPLITHSIMH,
TPYObl, MHOTOCJIOMHBIE JIUCTHI U JIEHTBI U3 YTJIEPOAMCTDIX, IEFMPOBAHHBIX
1 3JIEKTPOTEXHUYECKHUX MApOK CTAJIM UM YCTAHABJIMBAET HEpa3pyLIAIOIIMIA
MarHUTHbBIH METOJ, KOHTPOJISI MEXAHMYECKUX U TEXHOJIOTUYECKHX CBOCTB
1 MUKPOCTPYKTYpHI.

CraHmapT MoXeT ObITh PaCIIPOCTPaHeH Ha JAPYTHe BUALI METALIONPO-
AYKILIMU 10 COMIACOBAHUIO U3rOTOBUTENS C MOTPEOUTEIEM.

Hepaspymiaomuit MarHUTHBINA METOA KOHTPOJIS TIPUMEHSIETCS HApSIRY
C METOAAMH MCIIBITAHUHN, YCTAHOBJIEHHBIMU B CTAHIAPTaxX IO oMpenesie-
HUIO:

npejesna TeKy4ecTd pU3MuecKoro, yCIOBHOIO, BpEMEHHOIO COIIPOTHB-
JICHUSI, OTHOCHTEJIbHOrO YIUIMHEHHsI TOC/e pa3pbiBa, OTHOCHUTEIbHOTO
TY>XeHUs1 TIoriepedHoro cedeHUs nocie paspeisa mo FOCT 1497 u T'OCT
10006;

OTHOCMTEJIbHOTO paBHOMepHoro yminHeHus: no FOCT 1497;

Ko3(ppULMEeHTa MTaCTUYECKOH aHU3OTPOIUH, [ToKaszaTeseit gedopma-
LMOHHOrO YIIPOYHEHUs] U HEPaBHOMEPHOH IacTuyecKoi aedopMaLMy
no 'OCT 11701;

HUCTUHHOrO conpoTuBieHus paspsiBy no F'OCT 10006;

H3nanne opuumaibioe
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tBepaoctu mo F'OCT 2999, TOCT 9012, TOCT 9013, TOCT 22975,
TOCT 23273;

BeauyuHbl 3epHa nmo F'OCT 5639;

MOJIOCYATOCTH U CTPYKTYpHO-CBoGoaHOro tieMeHTHTa o TOCT 5640;

YYBCTBUTEJIBHOCTH CTAIW K MeXaHHYeckoMy crtapeHuio no ['OCT
7268,

ynapHoro uaru6a no F'OCT 9454;

Jonu BA3Ko# cocTtapisioueii B uatome no F'OCT 10006;

rny6uHsl 1yHky no FOCT 10510;

yucia neperudos no F'OCT 13813;

ciumowmBanusg nmo FOCT 8695;

yriaa u3rnba Wiv oLeHKHU NpeAebHON IUTAaCTUYHOCTH MpHU U3rude mno
TOCT 14019;

riyouHsl o6esyrnepoxerHoro ciost no F'OCT 1763,

oTHocuTenbHOI aedopmanum npu ocanke nmo F'OCT 8817;

3aruba no T'OCT 3728.

2 HOPMATHUBHBIE CCBLJIKH

B HacTosiLLEM CTaHOAPTE UCMOJIb30BAHbI CCHUIKM HA CJIEAYIOUINE CTaH-
JapThi:

['OCT 27.202—83 HanexHocTb B TeXHHKE. TeXHOJOTMYECKUE CUCTE-
Mbl. MeTonbl OLIEHKH HANEXHOCTH IO MapaMeTpaM KauyecTBa U3rOTOBJIsIE-
MO NIPOAYKUYM

TF'OCT 1497—84 Metaunsl.. Meroasl UCNIBITAHUSL HA PACTSXKEHUE

IF'OCT 1763—68 Cranb. MeToas! onpeaeneHus LiyGHHbBI 06e3yTaepo-
KEHHOTO CJIosl

TOCT 2999—75 Metamisl M crjiaBel. MeTon U3MEpeHHUs TBEPIOCTH
no Bukkepcy

FOCT 3728—78 Tpyorl. MeToabl HCIIBITAHUA HA M3rub6

FOCT 5639—82 Cranm u cruiassl. MeTonbl BbISIBAEHUS U ONpeaene-
HUsI BEJIMYMHBI 3epHA

I'OCT 5640—68 Cranb. Metajutorpaduyeckuit METOA OLIEHKU MHUK-
POCTPYKTYPbI JIMCTOB Y JICHT

F'OCT 7268—82 Cranb. Meton onpeneneHys CIJIOHHOCTH K MEXaHU -
YECKOMY CTapECHHIO MO UCIBITAHUIO HAa yNapHBIH U3rub

I'OCT 7564—73 Cranb. O61Me npasuia oToopa npod, 3aroToBoK U
00pa3LoB IS MEXaAHUYECKHX M TEXHOJIOTUYECKUX UCIIBITAHUH

T'OCT 8695—75 Tpy6ni. MeTox HCIBITAHUS HA CIUTIOLIMBaHUE

I'OCT 8817—82 MeTtamnbl. Meton MUCIBbITAHUSI HA OCANKY
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I'OCT 9012—59 Metannbl. MeTon M3MepeHus TBepaocTH no bpu-
HEJLTIO

FOCT 9013—59 Metannsl. Meton u3MepeHusi TBepAOCTH no Pok-
BeJLTY

['OCT 9454—78 Metaibl. MeToa MCMbITAHMS HA YOApHbIA M3ruo
NpH NMOHUXEHHBIX, KOMHATHOMN U IMOBBILLIEHHBIX TEMIIEpATYpaX

I'OCT 10006—80 TpyObi MetasuiMyecKkue. MeTon HCIbITAHUS HA pac-
TSKEHHE

FOCT 10510—80 Metamnbl. Metoa ucnbITaHMsT Ha BbLOABIMBaHME
JIUCTOB M JIEHT N0 DPUKCEHY

TOCT 11701—84 Metabl. Metonbl WCHBITAHUST HAa pacTsKEHHE
TOHKHUX JIMCTOB U JIEHT

F'OCT 13813—68 Mertanabl. MeTon UCNBITAHMA HA MEperud JTMCTOB
Y JIEHT TOJNIMHOA MeHee 4 MM

IF'OCT 14019—80 Meraunbl. MeToanl MCITBITAHUS Ha U3rub

FOCT 15467—79 VYnparineHue KayecTBOM NpoiayKUuu. OCHOBHbIE
NoHATUsI. TEepMHUHBI U onpeaeneHust

I'OCT 15895—77 CraTucTHYeCKHE METONbl YNPABAECHUS KAYECTBOM
npoAyKuuu. TepMHUHBI U ONpeeieHUs

F'OCT 16504—81 CucreMa rocyaapCTBEHHBIX MCIBITAHUI TMPOIYK-
umu. McnbiTaHus ¥ KOHTPOJIb Ka4ecTBa MpoayKUuKd. OCHOBHBIE TEPMHHDI
U OonpeneeHHst

I'OCT 18321—73 CratucTyeckuit KOHTpOJIb KadecTBa. MeTombl
cnydaitHoro otbopa BbIOOPOK IUTYYHOM MPORYKUMU

FOCT 20736—75 CratHcTUYeCKUI NPUEMOYHBIA KOHTPOJb MO KO-
JIMYECTBEHHOMY NpH3HaKy. ITnans KoHTpoNs

[OCT 22975—78 Meranisl u cruiasbl. Meto M3MepeHHs TBEPHOCTH
no Poksesty npu Manbix Harpyskax (mo Cynep-Poxksenny)

I'OCT 23273—78 Mertaunbl u cruiaBbl. U3MepeHue TBEpIOCTH METO-
JIoM ynpyroro orckoka 6oiika (o Hlopy) ,

FTOCT 27772—88 IlpokaT misi CTPOUTENbHBIX CTAIbHBIX KOHCTPYK-
uuii. ObLKe TEXHUYECKUE YCIIOBUS

3 OBLIME TPEBOBAHUA

3.1 Hepaspywiaiolumif MarHUTHBI# METON KOHTpPOJS TpPUMEHSIETCS
NpU HATMYHUH YCTONYHMBBIX MAPHBIX WIK MHOXECTBEHHBIX BEPOSITHOCTHBIX
COOTHOLUEHHI MEXIY KOHTPOJIUPYEMBIMHU MOKA3aTeIAMHU KayecTBa U Mar-
HUTHBIMM XapaKTepUCTHUKAMH CTAJIH.
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Bce BeposiTHOCTHBIE OLIEHKH, MCTTO/Ib3yeMble B HACTOSILLEM CTaHAApTE,
MIPUMEHSIOTCA MPU AOBEPUTENLHON BeposiTHOCTH He Huxe 0,95,

[Tp1 cruloWHOM WM MOLITYYHOM HepaspyllalolleM MarHUTHOM Me-
TOLE KOHTpOJS NPUHSITAA BEPOSTHOCTL 00ecleyeHUss HOPM CTaHIApTOB
IOJIXKHA obecrneuruBaThCst B KAKION MapTHH.

3.2 KoppengiimoHHasi CBs3b MeXAY MArHUTHBIMY XapaKTepUCTUKAMU
Y MOKa3aTeJIMK KayecTBa OMNpENe/sieTCs Ha KAXKIOM IpEeAINpUSTHU Ha
OCHOBAaHUMY MHPOPMALIMOHHOIO MACCHBA JUISI KAXKAOM MAapKW WIM IpYyII
MapoK cTajleil, OTIMYAIOLIHMXCS, B OCHOBHOM, COAEPXAaHHUEM YIJIepofa.

Honyckaetcst TpynnyMpoBKa pa3sfiMyHbIX MapoK CTaJld MU OIHOTHMITHBIX
npodpuneil npokara, eciM pacCYUTAHHOE MO OOBEAMHEHHON BbIGOpPKE
YPaBHEHUE PErpeccud UMEET 3HAYMMbIH KOIQPUUNEHT KOppesaiini.

[Tpy HeoOXOAMMOCTH KOHTPOJb OCYLIECTBIISIETCS C YYETOM APYTHX
CTPYKTYPHO-UYYBCTBUTENbHBIX XapaKTEePUCTUK, XMMUYECKOTO COCTaBa Me-
TaJ1a U TEXHOJOTMYECKHUX NTapaMeTPOB.

3.3 TepMuHBI, OCHOBHBIE ITOHATHS ¥ 0603HAYEHUSI — B COOTBETCTBHH
¢ TOCT 16504, TOCT 15895, I'OCT 15467, TI'OCT 18321, I'OCT
20736.

4 CPEACTBA KOHTPOJIA

4.1 115 Hepa3pylUarolero KOHTPOJIs [0 HACTOSILLEMY CTAHAAPTY MpH-
MEHSIOT NMPUOOPBI, U3MEPSIOLIUE OAHY WIH HECKOJNBKO CTPYKTYPHO-YYB-
CTBUTEJIBHBIX XapaKTEpPUCTHUK ¢ OCHOBHOM MOTpeUIHOCTBIO He Gonee 5 %
B paboyeM aMana3oHe U3MEpPeHMH.

4.2 Ha pe3ynbTaThl H3MepeHUl MATHUTHBIX XapaKTEPUCTHUK MeTauia
MarHUTHBIM METOJOM He JOJIXHbBI BIUSITh Apyrvue ¢eppoMarHuTHbIE Tejia
Y 2JIEKTPOMATHUTHBIE N10JISA, XapaKTEPUCTUKHU KOTOPBIX HE COOTBETCTBYIOT
TpeOOBaHUAM M YCJIIOBUSIM 3KCIUIyaTallMy MpHOOpOB.

5 NOPAJOK NNOATIOTOBKHU K ITPOBEAEHUIO KOHTPOJIA

5.1 Orbop obpasuos 1ist npoBegeHUs UcnbiTaHuit — o F'OCT 7564.

5.2 KonudectBo 00pa3uoB, noaBepraeMbIX HepaspyllaiollleMy KOH-
TPOJI1O, AOJXKHO ObITh OTOBOPEHO B HOPMATHUBHBIX TOKYMEHTAX HA METAI-
JIOTIPOOYKLIMIO.

5.3 KosnuecTBo M3MepPEeHUIt MarHUTHOTO MapaMeTpa U HalpaBjieHHe
YCTaHOBKH JBYXHOJIIOCHBIX TaTYHKOB Ha UCIIBITYEMBIX Yy4acTKaX 0Opas3LioB
JOMXHO OBITb OTOBOPEHO B HOPMATUBHBIX JOKYMEHTAX Ha MpOBEICHUE
HEpa3pyLIAIOLIEro KOHTPOJIS.
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5.4 Tpu HepaspyllaloleM KOHTPOJE IOKa3are/lell KayecTBa, OLEeHH-
BAEMBIX IO IIPU3HAKY «YyAOBJIETBOPUTEIbHO-HEYNIOBIETBOPUTENBHO», YC-
TaHABJIMBaeTCsl JOIMYCTUMBIA Npeaen U3MepsieMOii MarHUTHOM Xapakre-
PUCTUKM, TapaHTUPYIOLUMI YCTAHOBJIEHHBIE HOPMBI C NPUHATOH B
CTaHOApTe BEPOSITHOCTBIO.

5.5 JoryckaeTcss MCMOJb30BaTh YTOYHEHHbBIE MMOKA3aTeln KavyecTBa
METALIONPOAYKLIMH, HCKITIOYAIOIIME MOTPEIIHOCTb Pa3pyIIalOUX UCITbI-
TaHU M.

5.6 HuxHsAs rpaHulia OOBEpUTENbHOrO HHTepBasa Kod3pPULMeHTa
KOppejsLMK 1o abCoMIOTHOM BEJIUYMHE JOXKHA OBITh BbILIE €ro KpUTH-
YecKoro 3HauyeHMs Npu ypoBHe 3HauuMoctH a = 0,05.

6 IOPAAOK INPOBEIEHUSA KOHTPOIA

6.1 Obs13aTesIbHOMY OfpefeNeHUIO TTOAIeXAT CTATUCTHYECKHNE XapaK-
TEPUCTUKU MO KaXIOMYy MHGOPMALMOHHOMY MAacCUBY, COCTaB KOTOPBIX
pUBEEH B. IPUIOXEHNUH A.

6.2 3HayeHUs [PUEMOYHBIX YUCES BBHIYUCIAIOT N0 GopMynam:

CH‘_ = Xo,. +t- SOCTi — U XapaKTepUCTUK, HOPMUPOBAHHbBIX CHU3Y;

C,=X0-1-S,, — DJd XapaKTepuCTHK, HOPMHUPOBAHHBIX CBEPXY,
i i

rae X, — HOpMa i-ro MOKA3aTe)lst KAYeCTBA, YCTAHOBNIEHHAs COOTBETCTBY-
IOIMM CTAHIAPTOM JUIS XapakTepUCTHK, HOPMHPOBAaHHBIX
CHM3Y;
X°¢ — Hopma i-ro rokasaTeJsisi KauecTBa, yCTAHOBJICHHAs! COOTBETCTBY-
IOLIMM CTAHJAPTOM JUIS XapaKTepUCTHK, HOPMUPOBAaHHBIX
CBeEpXY;
S.., — OCTaTOYHOE CpeHee KBAXPATHYECKOE OTKIOHEHHE i-T0 NI0Ka3a-
TeNist KayecTBa, onpejesieMoe Mo hopMyaM:

I‘_ 2 .
Gty wn S = SNT-R2,

N

i=1
rae X, X/ — roka3areJd KayecTBa, ONpelieisieMble NpH Hepaspyllao-
LIHMX ¥ pa3pyLUalOLIMX UCTIBITAHUSIX; T
N — obbeM BbIOOPKY;
S; — cpeoHee KBaipaTMYeCKoe OTKJIOHEHHE i-ro rokasaress Ka-
4YeCTBa;
R — xo3dbdunveHT Koppensiuuu;
t — 3HayeHne Kputepuss CThlOAeHTAa ISl NPUHATOH JOBEpH-
TEJIbHON BEPOSITHOCTH.
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Eciu 3HayeHHUs pe3ybTaTOB HEPA3PYIUAIOLLEro KOHTPOJIS BBIXOAAT 34
npeesbl, orpaHHYeHHbIE MPUEMOYHBMH YHCIAMU, APTHs NONBEPraeTcs
UCIIBITAHUAM apOMTPAXHBIMU METONAMH.

6.3 YpoBeHb nokasaTeJisi KauecTsa X; B IAPTUU COOTBETCTBYET Tpe6o-
BaHUSIM HOPMATHBHBIX IOKYMEHTOB, €C/IM IO KaXIOil XapakKTepUCTHUKE
BBIMOJIHAIOTCS CJIeAYIOLINE YCAOBHSE:

X 2 CH‘_ — JUISl XapaKTepHUCTUK, HOPMUPOBAHHBIX CHHU3Y,

X; < C, — 111 XapaKTepUCTHK, HODMHPOBAHHBIX CBEPXY,

CH’_ <X < CB’_ — I XapaKTepUCTUK, HOPMUPOBAHHBIX CBEpXy U
CHHU3Y.

KoHTponupyemass MeTaJIONPOAYKLUHS, YIOBJIETBOPSAIOLIAsA BbIlleE-
YKa3aHHbIM YCJIOBUSIM, UCIBITAHUSIM HE IMOABEpPraeTcs, a B IIPOTOKOJE
MCIIBITAHUI NIPOCTABISIIOTCSA pacyeTHble 3HaYeHMsI okasaTenei Kaye-
>TBa.

6.4 Mera/uionpoayKUMs, HE yaoBjeTBopsiiowiasi 6.3, HCMBITbIBaETCA
no T'OCT 1497, TOCT 1763, TOCT 2999, I'OCT 3728, TOCT 5639,
FOCT 5640, TOCT 7268, T'OCT 8695, T'OCT 8817, T'OCT 9012,
T'OCT. 9013, TOCT 9454, TOCT 10006, TOCT 10510, TOCT 13813,
I'OCT 14019, T'OCT 22975, TOCT 23273.

6.5 Jlis OLUEHKHM COBMaAaeMOCTH PE3Y/NbTATOB OMpelNeieHUs IMoKa3sa-
Tesieil KaYecTBa HEpa3pyIIAOIIMM M PaspyLIAIOLIMM METOIAMU MPEATIpH-
ATHE-U3TOTOBUTENb JNOJDKHO IOHBEPraTh Mapa/UIEIbHBIM HCIIBITAHUSIM
YKa3aHHBIMH MeToqaMH He MeHee 10 % KOHTPOJMPYEMBIX MApTU MeTal-
Jia 3a MepUON KOHTPOJIS IIPOKAaTa.

6.6 TpyObl ¥ MMPOBOJIOKA, U3TOTABIMBAEMbIE U3 3aroTOBOK, MTOCTABJIS -
eMBIX C OLEHKOH MoKa3arejieil KauecTBa, MOABEPraioTcsl napawuieIbHbIM
VCIIbITAHUSIM YK23aHHBIMH MeToiaMd B obbpeMe, HEOOXOAMMOM AJisi 00-
pa3soBaHMs! MPENCTABUTENBLHON BHICOPKH 3a MEPUOL KOHTPOJIA.

7 OBPABOTKA PE3YJIBTATOB

7.1 Ins obecrieyeHHs eIMHCTBA METOAMKHU W IMOJYyYEeHUs] CONOCTAaBH-
MBIX pe3yJbTaTOB Hepa3pyllaloliero MarHUTHOIO KOHTPOJISI MEXaHUYec-
KMX CBOICTB MpOKaTa M TpYG peKOMEHIYeTcsl NPUAEPXUBATLCS (popMa-
JIM30BAHHOI Impoueaypbl INPUHSITUSI PELIEHUHA IIPpU  [MOCTPOCHUH
MaTeMaTHYECKMX MoJesell moka3arejiei MexaHMuecKux cBoiicTB. Onuca-
HHE TEXHOJIOIMH aBTOMATH3MPOBAHHOIO ITOCTPOEHUS MAaTEMATHYECKHX
MoJeeil IPUBEACHO B NMPWIOXeHUH b.
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7.2 JonyckaeTcs MpOBEACHUE pAcyeTOB MAPHBIX U MHOXECTBEHHBIX
KOpPEJSIUMOHHBIX CBA3EH U NMOCTPOEHUE YPABHEHMII pETPECCUU METOLOM
BOCCTaHOBJIEHUSI KOPPEISALMOHHBIX 3aBUCUMOCTEi MO AAHHBIM Hecorjia-
COBAHHBIX U3MEpEeHUit, TO eCTb U3MEPEHUH, MOydeHHbIX Ha obpa3uax,
OTIENIbHO B3ATBHIX, HO MPUHALIEXAUUX NAHHON COBOKYITHOCTH, 110 METO-
JUKe, MpUBEeAeHHOM B NMpuwioxeHuu B.

7.3 OLeHKa COBIMAIaeMOCTH pe3yJibTaTOB ONpelAeieHusl NoKasaresnei
KayecTBa HEpa3pyllaloUMM M pa3pylualoliiM METOJAaMM IPOBOIAMTCS C
MTOMOILIO KOHTPONbHBIX KapT, AHAIMTUYECKUM WU rpaduyecKuM MeTo-
JaAMU.

Horyckaercss o6 beAUHSITh B KOHTPOJBHYIO KapTy pe3y/bTaThl Mapa-
JIEIBHOTO KOHTPOJS MEXaHHYECKHUX CBOMCTB I'pYMIIbl TOMIMH HpOKaTa U
MapoK CTaJjiu.

7.4 KosauyecTBO OTKJIOHEHMIi, BBIXOISIIMX 338 XOHTPOJIbHbIE I'PaHU-
Libl, He JIOJDKHO NpeBblilaTh 5 % 3a nepuoa Koutpods. [1pu HeynosneTso-
PUTEJbHBIX pe3yAbTaTax MCIBbITAHWIA KOHTPOJbL MAapTUl NPOBOAMTCH B
COOTBETCTBHM C TPeOOBAaHUSMU IOCYIApCTBEHHBIX CTAHAAPTOB M TEXHU-
YECKUX YCJIIOBUI HAa METaJJIONPONYKLIHMIO.

7.5 OueHka mokasarejeldl KadyecTBa SIBJSICTCS YOOBJIETBOPUTEIBHOM,
eCclii CMelleHWe LIEHTpa pacnpeleseHus] OTHOCUTENLHO LIEHTPaJIbHOM
avHuu He npesbiaer 10,55 . . Ilpu GonbuieM cMeleHHMH UEHTpa

;

pacripelnesieHusi OTKJIOHEHUH OCYLLIECTBIISIETCSI KOPPEKTUPOBAHUE ypaBHE-
HUIt perpeccuu; 3aKloYyeHUe 0 HeoOXONUMOCTH YKa3aHHOIO KOPPEKTH-
pOBaHMsI BBIHOCUTCSE HA OCHOBaHMM 0OpaboTkKu BbIOOpKM OOBEMOM HE
MeHee 50 mapTuit. ’

7.6 B npoTOKOJI MCIIbITAHH A 3aHOCAT HOMEpP HOPMAaTHBHOTO JOKYMEH-
T4, MO KOTOPOMY IMOCTAaBJISAECTCA NPOAYKLMS, MApKy CTaly, TOJILIMHY,
THUTIOpa3Mep KOHTPOJIUPYEMOrO U3JE/IUs, HOMep IUIaBKM M MapTHH, 3HA-
YEeHHMs] MATHUTHOM XapaKTepHUCTUKHM M NTOKa3aTesiei KayecTBa.

7.7 B npoTokoJsie UCMBITAHUN Ha TMPOMAYKLMIO, [IPOKOHTPOIMPOBAH-
HYI0 N0 HacTosILUEMY CTAHAApTY, YKa3bIBalOT MEXaHUYECKHUE CBOHCTBA B
eAWHHULIAX U3MEPEHMS, YCTAHOBJIEHHbIX CTAHAAPTAMM Ha MPOAYKLIMIO.

7.8 B ciyyae criolfHOro WiM MOIUTYYHOIO Hepa3pylIalolero KOH-
TpOJIsI B TEXHOJIOTUYECKOM MOTOKE MPOU3BOACTBA B MPOTOKONE UCIHBITA-
HUI yKa3blBaeTCS YPOBEHb CBOMCTB MapTHH, obOecrieueHHbI# HOPMATUB-
HbIMM JOKYMEHTaMHM Ha TMNpOAYKLMIO C TIPUHATOH B cTaHaapre
JIOBEPHUTEJIbHOM BEPOSITHOCTLIO.



ITPHIOXEHHE A
(obsazamensroe)

COCTAB XAPAKTEPUCTHK,

FOCT 30415—96

MOLIEXALIIUX OBA3ATEJIbHOMY OMNPEIEJEHUIO
ITPH HEPA3PYIIIAIOHIEM MATHUTHOM METOJE KOHTPOJIA

MEXAHUYECKUX CBOUCTB

Tabnuua Al
!‘ HopmaTtusuuiit
ObosHaueHue Onpenenenne II%KYMCHT PewaeMbie 3anauu
S
X Bribopka marpuust | ['OCT 15895 Co6op DaHHBIX
HabmoneHU#
X1, Xoyeeey Xi) Mokasatenu, k—| TOCT 15895 MpenctaBuTeLHOCTD
KOJIMYECTBO TOKasaTe- BbIGOpPKM
ne#t B BoibOpKe
Ny O6mvem BbiGopku, N— | TOCT 20736 JocratounocTs 06b-
YHCIo HabMIoACHHI Hag eMa HabmoaeHUu
KaXIbIM NOKa3aTenem
X Cpenree 3HaYCHMUE TOCT 27.202 OlieHKa  OCHOBHBIX
CTATHCTUYECKMX xa-
PAKTEPUCTHK
Sy Cpennee xsagpatu-| [OCT 27.202 OueHKa  OCHOBHbIX
YecKoe OTKIIOHEHHE CTATUCTUYECKMX Xapak-
TEPUCTUK
Ty Iy Dosepurenshbiit un-|{ TOCT 27.202 Onpenenenne  mpe-
TepBal CPCAHErO 3Ha- DEI0B U3MEHEHNS
YEeHUS
Lo Cratuctika Crbio- | TOCT 27.202 [Mposepka oaHopoa-
NeHTa Ul MPOBEPKH HOCTH [aHHBIX M CTa-
TMMOTE3bl O PaBEHCTBE 6MIBHOCTH TEXHONOTHH.
CpeRHUX 3HAYeHHUH Obbeautenne Bbibopok
F, Cramuctvika Omepa | 'OCT 27.202 TMposepka oaviopoa-
NpPOBepKH THIOTE3bl O HOCTH [AaHHBIX M CTa-
paBEHCTBE AUCTIEPCHH GHIBHOCTH TEXHONOIHA.
ObbenuHeHne BIGOPOK
Ry x, Koappuumenr xop-| I'OCT 27.202 OlieHKa ypoOBHA M-
peSILMU U OLEHKH HERHON KOppesLUHOH-
NHHEAHON CBA3N MeXay Hoit cBaA3u. [Tlposepka

nokasarcjasiMHu

rMnoTe3bl 3aBUCHMOCTH
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Ipodoaxcenue mabauywv A. 1

HopmaTtusHmit
Q6o3HavyeHne Onpeacnenne A‘Z)K)’M eHT Pewaemsie 3anaumu

t Cratuctuka Crbio- | [OCT 27.202 [MpoBepka runoresbi
JeHTa I8 TNPOBEPKH 0 3HayMMOCTH Koppe-
3HaYMMocTH K03 du- JIMUMOHHO#M 3aBUCUMOC-
LHEHTa KOPPeAIUnH ™

Socr OcrtatouHoe  cran-| TOCT 15895 YcraHomneHue  f0-
IapTHOE cpeiHee KBaj- BEPUTEIBHBIX  IPaHUL
paTu4eckoe OTKJIO- YypaBHEHHS perpeccuun
HeHHe olHbOK perpec-
CHUHU

Ryy MuoxectseHHsIlt Ko- | TOCT 27.202 Ouexka YPOBHS
abduumueHT Koppe- MHOXeCTBEHHOM n-
JIALUMK MeXIy LejIeBbiM HellHO!t  (1MHeapu3o-
¥ COBOKYMHOCTBIO B/IH- BaHHOM) 3aBUCUMOCTH
AI0IUMX  NoKalaTenei
(xapakTepucTHKa  OI-
penensieTcss nNpH Heob-
XONMMOCTH MHOTO(aK-
TOPHOTO KOHTPO/IA)

C, Mpuemounoe uucno| TOCT 27772 ATrecTauus npo-
nokasaTensi  KauiecTsa, YKL
HOpPMHPYEMOro CHU3Y

G INpuemounoe umucno| TOCT 27772 ATTectauus npo-
rnokasaTejis  KauyecTBa, AYKUHH
HOpMHDYEMOTO CBEPXY
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ITPHIIOXEHHE b
{cnpasoHoe)

OIMMCAHUE TEXHOJIOTHN ABTOMATHU3NPOBAHHOT'O
MNOCTPOEHHUA MATEMATHYECKHUX MOJEJIEU
C UCITOJb3OBAHUEM BBM

5.1 TloaroToBKa Ha HOCHTE/IAX H KOHTPOJIb BXOTHBIX AAHHBIX

B npoliecce MOAroToBKM MCXORHOH HMHGOPMALMKM Ha MAUIMHHBIX HOCHTENAX
OCYHIECTBJISAETCA TEXHUUECKHH KOHTPOJb, 3aKIIOYAIOILMICA B MPOBEPKE KAXAOTO
YUC/IA HA HeMPaBUILHBIA CUMBOJL.

OwnbOKHU NOAroTOBKH JAHHbIX BHIFABJISAIOTCS C ITOMOLLIBIO paciieyaTku an)op—
MailMy ¥ aHaJIN3a pacyeTHBIX TabNN1L OCHOBHBIX CTATUCTMYECKMX XapaKTEPHUCTHUK
NoKasaTesieil MEXaHUYECKUX CBOMCTB, XUMHUUYECKOIO COCTaBa CTAIM, MarHUTHBIX
CBOIICTB U APYTrHUX MapaMeTpoB.

TMocne KOppeKTHPOBKM HAHHBIX MEPECYUTHIBAIOT CTATUCTHYECKME XapakTe-
PHUCTHKM U MPUCTYNAIOT K GOPMHUPOBAHUIO paboyero MaccuBa M aHAIM3y AAHHBIX
C NMOMOLUBIO BHIGOPOUYHBIX METOAOB MATEMATHYECKON CTATUCTUKM.

b.2 Opranusanus paGoyero MaccuBa. AHAIH3 Pe3y/IbTATOB HCNBLITAHHIA

W3 MHOXecTBa NnapaMeTpoB, COCTARNAIOIMX NCXOAHYIO MH(MOPMALIMIO, YCAOB-
HO ¢opMUpyIOT rpynny dakropoB (pabounii MAcCHB), COMEPXAILLYIO BCE BIMS-
IOlIME MEPEMEHHBIE U MOKa3aTe)lb MEXaHHYECKUX CBOKCTB.

3HayeHusl noKasaTeseil KauyecTBa, He HecyliHe MHGOPMAalLHHM B KOHTEKCTE
pelaeMoit 3a1a4M, a TaKkKe COOTBETCTBYIOLLME UM 3HAYEHUSI HE3aBUCHMBIX BIIM-
AIOMINX TIEPEMEHHBIX U3 BbIOOpKM ynansior. B 3ToM chyyae craTMcTMueckue
XapaKTePUCTUKH NepECUUTHIBAIOT,

HckmoyeHne pe3ko BhAeNSIOWMXCA 3HAYEHHI OCYLUECTBASETCS MCXOOA M3
KayeCTBEHHOI'0 U KOJIMYECTBEHHOTO aHAJIM30B BHIGOPKH.

ITpu GonbuioM yncne HabGMIOAEHUI UCMIONB3YETCH «IPABHUIO TPEX CHIM», MO
KOTOpoMY HabnioaeHue X UCKITIOYaeTcsl B CNyyae, €C/IM ero OTKNOHEHWe OoT X
npesocxoamT 3., rae S — cpenHee KBaIpaTHYECKOe 3HAUEHHUE IOKa3aTeNs Kade-
CTBA. .

CornacHo Goniee TOUHOMY KPUTEPHIO OLIEHKM aHOMAJIBLHOCTH 3Ha4YeHMUIt pac-
CMaTPUBAeTCA YNopsiioyeHHas Buibopka pe3ynbTaToB HaOMIOAEHH

X, s X,5,..,24,, . (b.1)

TOEC N — 4YMCAO HAONMIOACHUI B KAXIOM noKa3arese.

Y1o6b1 OLIEHMTb IPHHAMIEXHOCTb X, U X| K AaHHOMN COBOKYNHOCTH M NPHHATD
peuienne o6 MCKNIOYEHHWN WK ocTaBlieHuH X, (X)) B cocTaBe BLIGOPKM, HAXOATCSH
OTHOlLIEHUSs!

X -X X-X (B.2)
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Peaynbrarsb! cpaBHMBAIOTCS ¢ TAGMMYHBIM 3HAYeHWEM B kpuTepHst CMUMPHOBA O BbIMHC-
NIEHUH KPUTHUECKHX 3HAYEHHIA TIPU BepOATHOCTH P, KOTOpbIE HAXOAAT U3 COOTHOLUIEHMIA:

a=PWU, 2B na=PW 2P (b.3)

U1l AaHHOTO 00BbeMa n U YPOBHSA 3HaUMMOCTH « =0,05.

Ecam U, (U)) 2 B, 1o nogo3peBaeMbiii B aHOMATBHOCTH pe3yJbTaT Habnione-
HUSI UCKIIOUaeTcsl U3 BBIOOPKH, B TIPOTHBHOM CJIyYyae OH OCTaeTcs B BhIGOpKe.

YKa3aHHbIH KpUTEPUI MCNONb3YETCA A ManbiX BHIGOPOK 06beMoM <50.

b.3 HcenenoBanse XapakTepuCTHK paciipeNe/ieHHst H IIPHBEJEHHE K HOPMAJILHOCTH

HeneBoi nokasarteny (oKa3aTesb KayecTBa) c(POpMHPOBAHHOH TPYTILI hak-
TOPOB TMOABEPraeTcs UCCNeI0BAHUIO Ha HOPMAILHOCTD pacTipeneneHus.

[MpoBepxa HOPMAILHOCTH paclipefesieHUst TIoKasaTesleik ocylllecTBaseTCs 10
kpuTepusm: x2 INupcona ais o6bema pribopky npesbnuatoeii 200, Konmoroposa
s obbeMa BuIOOpKH nipeBbluialoweit 100, ¥ Museca — CMupHoBa ana o6beMa
BbIOOPKM NpeBbitiatoleit 50.

B cinyyae oTCYTCTBUS HOPMANbHOCTH pacnpelesicHUsi BhITIOJIHAETCS Tepexol
OT WCXOAHOTro nokasaressi X K Apyroit nepeMeHHoH Y nyteM GyHKUMOHAILHOTO
npeobpa3oBaHUsA HaHHbIX.

B cnyyae HOpMaILHOCTH pacnpefie/ieHNS LeJIEBOTO NoKa3aTeNs Wik NpuBeae-
HMS K HOPMQJIBHOCTH BBIYMCAISIEMBIE €TO CTATUCTHUECKHE XapaKTEPUCTHKH UMEIOT
M3BeCTHbIE pacnpeleieHNs ¥ JUIS 3TUX XapaXTepUCTUK MOXHO YCTaHOBMTh JOBE-
pUTEJbHbIC NpeJe/bl U3MEHEHHUS, U TOTAAa OLEHKM Oyaylueit MoJeH CTaHOBATCS
0060CHOBAHHBIMH C BEPOATHOCTHO-CTATUCTHYECKON TOUKH 3PEHHUSI, YTO [TO3BOJAET
NEpPENTH K CAEAYIOUIEMY 3Talny MOAEIUPOBaHUSA 10 paccCMaTPUBAEMOIt cxeMe.

Ecny nepexol K HOPMAIbHOCTH HE OCYIUECTBIEH, TO 3TO BiieyeT 3a coboit
HEHAJeXHOCTb CTAaTUCTUYECKUX OLICHOK Oyayuiei Moaeny.

b.4 Ouenka obbeMa H3MepeHHH

Ecnu 06beM BHIGOPKHM MO LieJIEeBOMY NapaMeTpy He MEHbLLE BHIYMCAEHHOTO 10
TIPUBOAMMBIM HIXe HhopMynaM, To OCYLLIECTRISIETCS NMEPEXO Ha CeAYIOLUHI 3Tan
CTAaTUCTUUECKON 00paboTKM JaHHBIX, B IIPOTUBHOM Clly4yae NMPoOU3BOAUTCS cHOp
HHGbOPMAaLMH 118 TIONIOJTHEHHUSA BbIOOPKH, M NPOLIECC MOAEIUPOBAHHS TIPOBOAUT
cs 1N JOTIONTHEHHOM BBIGOPKYU COTJIACHO CXeMe.

Ilycts Y — cpeaHee 3HadeHHe HabI0AEHUM NPH NPOCTOM ciyyaiiHoM BhIGOpKe
M BEPOSTHOCTD

PY-Y|2d)=qa, (B.4)

rie d — BbIOpaHHOE MpeaeNbHOE 3HAUYCHUE OLUIHOKH;

o — HEKOTOpas Majas BEpOATHOCTD;

Y — TreHepajlbHOE CpefHee 3HAYeHUe.

B kauyecTBe NMpUONHXEHHS MHHUMAIBHOTO 06beMa n BBIGOPOYHOM COBOKYII-
HOCTH BbIOHpaeTCsl 3HaUECHHE

n=1+3y (B.5)
d
rge t — 3HauyeHHUe a6CuHCCbl anst KleBOﬁ HOPMaNbHOIo pacanﬂefleHHﬂ, OTCE-

Kamwuiee Ha «XBocTax» maoliaigdb «.

I
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B.5 Ananu3 napHbIX 3aBHCHMOCTei

Hanunume nuHeiiHOM KOppensLIHOHHOM 3aBHCMMOCTH MeXAy nokasatensiMu X
U Y BhisiBNsieTCa cpaBHeHHEM KO3¢h(bHUIIMEHTA KOoppensiuy R U KoppessLIMOHHOTO
OTHOLLIEHUS 1.

Ecau pastiocTs n? — R? He npespiaer 0,1, To NpeanosoxeHue o IMHEHHON
dopMe KOppeNsiLIMOHHOM CBSA3M NOATBEPXKIAETCA.

Ecnu pasHocTh n! — R! npesbimiaer 0,1, TO OLEHMBAIOT CYLIECTBEHHOCTh
pa3nuuus Mexay n 1 R.

C uenbio BBIABJIEHUS BHAA KPUBOJMHEHHON 3aBUCHMOCTH CTPOSITCS KOp-
peNsiuHOHHbIE MOJIA U 3MIMPHYECKHE JIMHUM PErpeccHM, YCTAHABAMBAIOTCS
dopMbl CcBA3M MexXay Y u nokasarensiMu X, noabuparoT aHaIMTHYECKYIO
dopmyny Y= fX), oTpaxaiomiyio xapakrep IMNUPUIHECKON KPUBOH, HaNpuMep:

Y=X2 Y=X,Y=1/X, Y=Inx, Y=e".

Bce BbibpaHHbIE 3aBUCUMOCTH JOJKHBI OTPAXaTh KA4ECTBEHHYIO 3aBUCUMOCTD
MeXaHMYECKUX CBOMCTB OT BIMSIOLMX TNOKasaTese.

b.6 [locTpoenune monein

B xauecTBe CTATUCTUYECKOTO METOAA YCTAHORBIEHHUS CBA3U MEXIY 3aBUCUMOM
nepeMedHoii ¥ ¥ COBOKYIHOCTBIO BAMAIOIUMX Mokasareneit (X)) wcnonbsyercs
NOLIAroBbi METOJ NOCTPOCHHUS MHOXECTBCHHOWM pPErpeccHM, NO3BOASIOLIUH
BKJIIOYATh WM HCKJIIOYATh HE3aBUCHMBbIE TIEPEMEHHbIE X; B NOPsAKe WX 3Haun-
MOCTH.

OueHKa NapaMeTPOB BHINOJHAECTCS VISl IMHEHHBIX U JIMHEAPU30BAHHBIX MO-
aenel BUaAa:

m b.6
Y=bo+zbi",i’ ( )

i=1

rae X; — INoka3saTeJM UCXOQHOI COBOKYMHOCTH (X;) WIM mokasaTenu, rnojyJyeH-
Hble U3 (X;) nyreM anreGpanueckux npeobpa3oBaHMid;
bs, bi — K03PDUUMEHTBI PETPECCHH, OLIEHKH MapaMeTpoOB MOAENU.

Kputepuil noaroBoro nNoCTpPOeHUs perpecCHi OCHOBBIBAETCS HA YMeHbllle-
HMH OCTAaTOYHOM CyMMbl KBaaparoB ypasHeHuik (b.6), npu 3toM B perpeccuio
BBOAWTCS TiepeMeHHas, Hanbonee BAMAIOILAS HA 3TO YMEHbLIEHHE Ha NAHHOM
uiare, a UCKJIIOYaeTCsl HaHMEHee BIMsIoLas.

Ipouenypa nocTpoeHHss MoaeM MPOAOAXKAETCS [0 TEX MOpP, NOKa HE HUcuep-
nbiBalOTCA BCe painuyHble X € (X)), i = 1,m; npn 3TOM TOJHOE MHOXECTBO
BO3MOXHBIX Mogaeneil cocrarnser 2™ [lowarosoe nocrpoeHue npeanonaraer
JBUXEHWE MO HAMPABNECHHAM, TMEPCNIEKTUBHBIM C TOYKM 3peHUSl YMCHBIUCHHSA
OCTATOYHOH cyMMbl KBaapaToB. OKOHUYATeNbHBI BHIOOp Mojenu onpeaensercs
CTATUCTHYCCKON HAAEXHOCTbIO-€€ B LEJIOM K CTATHCTMYECKON HANEXKHOCTHIO
KaXnoM rnonyyaeMoil oLieHKM b; apaMeTpOB MOAENH.

Ha kaxjaoM /-M 1are NOCTPOEHHS PErpecCCHOHHON MOMENM BBIYHCIAIOT €€
XapaKTEePUCTHKH:

12
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Soct; = \/ n-1 S8- SSum CTaHAapTHasA OWHOKa OUEHKH MOAEMH C YYETOM
n-1  n-I-1 cTeneHel cBobGOMaLL;

2
R = \/ - (1 _n-1 SS’"”’) =1 xosdduument MHoxecTBeHHOM Koppe-

! S n=1  nauun, CKOPPEKTHPOBAHHbII Ha CTeNEHH
-l SSeun cB0o0ObI;
F= I 55— SSam KO3(pOVUMEHT HaleXHOCTH MHOXECTBEHHOIO KO-
b a¢duuMeHTa Koppensuuy (cratucruka Puiiepa);
t =1 — Ko3hPHUUMEHT HANEXHOCTH KOS((PHLHEHTOB PErpeccHH (CTaTHCTHKA
i S, CrbloneHTa),
rae SS— cymMMa KBaJpaTOB OTKJIOHEHMIil 3aBUCHMON MepeMEHHON OT CBOEro
CpedHero,
SS8sum — HaAKOILIEHHasi CyMMa KBapaToB, 0GBICHMMAas MHOXECTBEHHOI perpec-
cueit;

n — YKCJIo HabMIoNeHMIA o KaXI0oH nepeMeHHOo;
[ — uncno nepeMeHHbIX B YPaBHEHUH PETPecCUM Ha JaHHOM lliare;
bi — xosdbduuUeHT perpeccuy;

Sp; — cTaHOapTHble OIIMOKH X02(DULIHEHTOB PErPECCUM, BBIYMCIAEMBIE KaK

3JIEMEHTBbl MaTpUlibl OOPaTHON KOPPENSILIMOHHOM.

OLEeHKHU b; napaMeTPOB PErPECCHOHHONM MOEH COTJIACHO METONY HanMeEHb-
LUMX KBaApaToB BbIOHPAIOTCS HAa KaXJAOM LIare TRKMMH, YTOOb! 3HAYEHUS, XapaK-
TEPU3YIOLIME Mepy pa3bpoca 3KCMEPHUMEHTANBHBIX AAHHBIX MO OTHOIUIEHMIO K
NpeACKa3aHHbIM MO MOJENU 3HAYEHUAM, GbIIM MMHVMAIbHLL.

ITpn oueHMBaHMM KayecTBA MOJEIN 3HAYEHHSA [; MOKa3aTeNeil HaAeXHOCTH
K03(h(DHULINEHTOB PETPECCHH CPABHUBAIOT C TIPEAENbHBIM 3HAYE€HUEM CTATHCTHKH
CrblogeHTa t, , (g — NPUHATHEIA YPOBEHDb 3HAYMMOCTH, Vv — YUCJIO CTereHeH CBo-
6onnl), a 3Haqe}mc F — xoapduumeHT HaeXXHOCTH MHOXECTBEHHOTO K03(hdhu-
LIMEHTa KOPPeJISILMY CPAaBHYBAIOT ¢ TaONMYHBIM 3HaYeHHEM cTaTUCTUKK Puiepa

ey, (g — NpUHATBINA YPOBEHB 3HAYMMOCTH, v| = I, v, = n—I|—1 — cooTBeTCT-

BYIOLIME 3HAYEHHSA CTENIEHEH CBOOOADI).
Ecam t >1¢, , , To 3HayeHue i-ro Ko3(pULMEHTA perpeccuM cuMTaeTcs

HanexHbiM. Ecnm F 2 F, | |, TO 3HaueHHEe MHOXECTBEHHOro Ko3dbuumMeHTa
L MRS}

PETPECCUU CUHNTAETCH HaIEXHBIM.

Tlpexne Bcero HeoOXOAMMO TONYYHTb MOAENH C HaJEXHbIMU OLIEHKAMH
K03 PHULMEHTOB perpecCM U Ko3ddULIMEHTa MHOXECTBEHHON KOpPPEJSALINH,
MMHHMMaIbHOI OWIMOKOH annpoKCMMalMM W CTAaHAAPTHON OWMOKOH OlEeHKH
MOJIENH.

OcTaHOBMTBCSl CliefyeT Ha TOM M3 NMOCTPOCHHBIX Mojejieil, KOTopasi UMeeT
HaleXKHbIE OHECHKH f; KO3(hdHLIMEHTOB PerpeccHH b;, HAICKHYIO OLICHKY F MHO-
XECTBEHHOro Ko3(hhuuMeHTa KOppeaslui, HAMMEHbINYIO CTAHAAPTHYIO OIHOKY
OUEHKH MOJENH, IOCTATOYHO BHICOKMA KO3ODUIMEHT MHOXECTBEHHOM KOppesi-
MM R KaK rokasateb ACTEPMHHMPOBAHHOCTH B3aHMOCBA3M LICNIEBOI NEPEMEH-
HOI Y ¢ HE3aBHUCHMBIMH MEPEMEHHBIMH X, 3@ TAKKE UMEET COCTaB MEPEMEHHBIX
X, NpyeMJieMbIil B KOHTEKCTE pelllacMoil 3a1auH.

13
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ITPHIIOXEHHE B
(cnpasounoe)

METOJHUKA BOCCTAHOBJIEHMS PETPECCHOHHBIX
3ABUCHUMOCTEMN IO SMIINMPUYECKHUM JAHHBIM

[ns BoOCCTaHOB/NEHNST KONMUECTBEHHOTO COOTBETCTBMS MEXNY 3HAYEHWAMH
nokasareJicit MeXaHH4eCKHX CBOMCTB MpOKaTra W U3MepACMBIMH (DH3NUECKHMMM
napaMeTpaMH B Clly4yae, KOraa BbiGOpKM NMpOBOAATCS HECOI/IACOBAHHO W HMEIOT
PaIMYHOE YMCSIO U3MEPEHHI, Mpelyiaraercss METOMKa HaxoXaeHUs Koaddpuum-
€HTOB KanUOpYIOWEro ypaBHeHUs, 6a3upyloasca Ha BOCCTAHOBAEHUY KOppens-
LMOHHBIX 3aBucuMocTeil. OCHOBaHMEM TPUMEHCHHWS METOAA BOCCTAHOBJCHUS
ABJIAETCH CTaOWIBHOCTb CBOMCTB, NMOPOXAAEMbIX JaHHOW TEXHONOTHEN, U HOp-
MAaJIbHBIH 33aKOH COBMECTHOTO paclipefic/ieHUs1 3HaUYEeHUI U3MepsAeMbIX [T0Ka3aTe-
nei.

ITpu BoccTaHOBNEHUH 3aBUCUMOCTEl Pa3/IMYHbIC NMOCTAHOBKH 3313y CBOAATCA
K MaTeMaTHYeCKOH CXeMe MHUHUMH3AUMH CPEIHEr0 PUCKA 110 3MIUPHUECKHM
JAHHBIM.

Cuuraercs, yTo Nokasatefii Y 1 X cBA3aHLI PerpeCCUOHHON 3aBHCHMOCTHIO,
€CU KaXAOMY 3HAUCHHUIO X MOKa3aTensi X CTaBHUTCS B COOTBETCTBHE YMCJIO Y,
MOJIy4EHHOE C MOMOILLIO CYYafHOTO MCIBLITAHUS Hall noKasareieMm Y corlacHo
YCAGBHOM IIOTHOCTH BeposiTHocTH P(y/x). MHaye roBops, KaXnoMy X CTaBUTCS
B COOTBETCTBUEC 3aKOH S()/X), COTNIACHO KOTOPOMY B CHYYAHHOM WCIIBITAHWUH
peanusyercs BuiGop y. |

flonHoe 3HaHME perpecCHOHHOM 3aBUCUMOCTM TpeOyeT BOCCTAHOBJIEHMUA YC-
JIOBHOI tUtoTHOcTH P()/X), HO Ha MpaKkTHKe, B 3alayax obpaBoTKH pe3ynbTaToB
M3MEpEeHMit, HYXHO 3HaTb OJHY M3 €¢ XapaKTePHUCTHK, (DYHKIHIO YCJIOBHOrO
MaTeMaTHYeCKOro OXMIaHHSs

y (x) =[y- P(y/x)dy, (B.1)

Ha3bIBAaEMYIO pErpeccHeil.

3apaya BoccTaHOBIEHUS (PYHKLMHM YCJIOBHOTO MaTEMaTHYECKOTO OXHWIAHHUSA B
3TOM cnyuae Gopmyaupyercs Kak 3aa4ya BOCCTAHORICHMSA PErPECCHUMN — OfHA U3
OCHOBHbIX NpobieM NpuKAagHoO# CTATHCTHKM.

HocTanoBka 3ana4y COCTOUT B CIEAYIOLIEM.

INpy npoBeaeHUU UCIBITAHUI CYYAHHO M HE3ABHCUMO MMOSIBIAIOTCS 3Haye-
Hust n3mepeHud x. B srtoit cpeae paboraer npeobpaszoBarenp S(x/y), KOTOpbIH
KaX/IOMY X CTABUT B COOTBETCTBHE YHUCJIO ¥, NOJIYHEHHOE B pe3ynbTaTe peain3aliuu
cly4yaifHOro WCHbITAHUS, COIJIACHO 3aKoHy P(y/x).

CeoficTBa cpeant P(x) ¥ 3aKoH P(y/X) HEU3BECTHBI, OJHAKO M3BECTHO, YTO
CYLIECTBYeT perpeccusi

y =y (x). (B.2)
14
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Tpebyercs no nape ciayvyaiHbIX He3aBMCHMbIX BbiOOpPOK B oDlleM ciyvae
pa3iuyHoro odbema

(X}, i=1m (Y}, j=1Ln (B.3)

BOCCTaHOBHTB PETPECCHIO, TO eCThb B Kaacce byHkumit F (x, a) oTbicKaTh QYHKLHIO
F (x, a*), Hanbonee GAN3KYIO K PErpeccuy y(x).

3nech m, n — obeMbl HE3aBUCUMBIX BLIGOPOK Haja mokasarenamu Y, X, a F —
0603HaueHHKe Kilacca PYHKLMIA perpeccHH, OTIMYAIOLIMXCS 3HAYEHUSAIMU NapaMeTpoB
a, IPUHALNEXALHUX A — MHOXECTBY 3HauYeHMWIA.

3anaua BOCCTAaHOBJIEHHSl PETPECCHH CBOAMTCHA K TMpobrieMe MMHHMMHM3aUHH
dyHKLUUOHana

a) = | (y — RAx,a))*- Py/x) - P(x)dxdy (B.4)

Ha MHoxecTBe F(x,a) € L, — MHTErpMpyeMBIX C KBaApaToM 1o Mepe P(x) pyHKumi
B CHUTyalMH, Koraa coamecmaﬂ MIOTHOCTb BeposATHocTH A(x,y) = PQ/x)P(x)
HeU3BeCTHA.

MoOXHO MoKasaTb, YTO €C/IU PErpeccHs y = y(x) NpHHALIEXKHT Knaccy F(X,a),
TO OHa MMHMMM3NpYeT dyHKuMoHan I(a). Ecin xe perpeccus He MPUHALICKHMT
Hx,a), To MUHNMYM nocTUraeTcs Ha Gauxaiilueit K perpeccun yHkuuun Fx,a),
TO €CTb B JIIOOOM ciiyyae pelieHue GyeT ONTUMaIbHbIM OTHOCHTEILHO CACIaHHbIX
MPEarnooXeHUHN.

Bnn3ocTh GyHKUMA MOHNMAETCS B CMbIC/IE METPHKH L, (KBadpaTyHas Mepa):

A1, 5091=\V 10 - AP P dx. (B.5)
3amchiBaeM dopMmyny (4) B obueit dopme
Ka) = |Q(z,a) P (2)dz, (B.6)

rae I(a) — cpeAHMii PHCK;

(XNz,a) — dyHKUHMA NoTePb
B 3alaye MMHMMM3aLlMK CPEIHEro PUCKa NPHM BOCCTAHOBIEHMM perpeccuu no
IMITUPHYECKUM JAHHBIM 2y, 2, .

MuHMManbHOE 3HaYeHHUE (B 6) JOCTHraeTcs ¢ nonepmcnbﬁoﬂ BEPOSTHOCTBIO
P, Ha3bIBaeMOI HAJIEXXHOCTHIO BOCCTAHOBIICHHSI.

IMpakTnueckoe pelieHne 3agauu, obecneynBawllee MHWHHMH3ALMIO
CpelHEro puckKa BOCCTAHOBJICHHS PErPECCHH C 3aJJaHHOM HaeXHOCTbIO Ha
BLIOOpPKaX KOHEYHOro o6beMa, COCTOUT B NTOCTPOEHHH ypaBHeHUS BbiGpaH-
Ho# 100 (1 —a)-npoueHTHO! obnactn D,, COBMECTHOro pacnpeneicHHs
3HavyeHU# nokasareneit Y, X.

Dia, u) =0, (B.7)

i€ 4 — BEKTOP NapaMeTpoB, BKJIIOYAIOIMI OMOPHEIE 3HaY€HUS COBMECTHOTO
pacnipefie/icHHst H3MEPEHHH X, y, B TOM YHCNE CPEAHHE 3HAYEHMS Y, X, CpeaHHe
KBa/IpaTHYECKHE OTKJIOHEHMs S, S, ¥ MapHbIA KO3GGHLUMEHT KOPpENsLMH R,

15
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Haxoautcs peleHne ypaBHeHUsl OTHOCHTENBHO R, Mpu BbIGOPOUHbIX 3HAUEHHSAX
ornopHbix BeninunH. B yactHocty, 100(1 —a)-npoueHTHas foBepUTenbHas obnacTb
COBMECTHOTO MONAajaHUs 3HAYEHUH Y, X onpeaensieTcsl ypaBHEHUEM 3JUTMIICOMIA

U“P)Z—ZR},X (y__“}‘,)(x__})-}- (l_}_ix:]_R (BS)

Sy " ey
C pacTXEHHEM, COOTBETCTBYIOLIMM HA3HAUEHHOMH AOBEPUTENLHON BEPOSTHOCTH
M ob6beMaM BbIOOPOK.

3anaBas CTaTHCTHUECKHE, TMIIOTE3bl O TIpele/ibHbIX 3HaUeHHIX ¥ = P u X =
X°, Haxoamm pellleHHe ypaBHeHusi (B.8) otHocuTennHo R, uTO mo3BonseT
orpele/uTb KUTHOpyoUnii Ko3pGULHeHT '

S ,
b= Ff R, (B.9)
U CMelleH e
a=y—bx (B.10)

JUIS1 BOCCTAHOBNIEHUS PErPECCHOHHOM 3aBHCHMMOCTH
y=a+ bx (B.11)

MEXJ1y MEXaHN4ECKOW XapaKTEPMCTUKOM ¥ M3MEPAEMbIM (PU3NUECKUM TIOKA3aTe-
JIEM.

Kak npasuno, ypaBHeHns (B.7) aBasiorcst HeJIMHEHHBIMH OTHOCHTENBHO R,
B CBSI3M C YeM HieJ1ecOO0Opa3HO MCMNOJb30BaTh OAMH W3 NPUGIHXEHHBIX METOIOB
OTBICKAHHS peLeHUN C MHTepallueil Ha /i-M 1iare

u(i + 1) = u(d) + (g, (B.12)

rae g(i) — eAMHUYHBbIHA BEKTOp B HamNpaB/ieHUH TPaiUEHTA;
K(i/) — 3HaYeHMe Lara.
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