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M E XTOCYITAPCTUBEHHE 1 CTAHIAPT

CTAJIb

Hepa3spymarommii KOHTPOJIb MEXaAHMYECKHX CBOMCTB M MHKPOCTPYKTYPBI METAJLIONPOLYKIIHA
MATHUTHBIM METOI0M

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

Jara BBenenus 1998—01—01

1 OOnacTb npuMeHeHust

Hacrosuii ctaHgapT pacnpocTpaHsIeTCsl HA COPTOBOM, JIMCTOBOM, TOJIOCOBOM, (pacOHHBIN MPOKaT,
JIUCTBI C HEMarHUTHBIMU TOKPBITUSIMU, TPYObl, MHOTOCJIOWHBIE JIMUCThl W JIEHTBl U3 YIJIEPOIUCTHIX,
JIETUPOBAHHBIX U BJIEKTPOTEXHUYECKUX MApOK CTalM, U3ACAUST U3 BBILICIIEPEYNCICHHON METaUIONpPOayK-
LI U yCTaHABIMBaeT Hepa3pyllalolINi MarHUTHBIM METOJ KOHTPOJISI MEXaHUUECKUX U TEXHOJIOTUYECKUX
CBOICTB, MUKPOCTPYKTYPHI M PECYPCHBIX XapaKTEPUCTUK.

CraHIapT MOXeT ObIThb pPAaCIpOCTpaHEH Ha OpYyrue BUALI METAIONPOAYKIHUM IO COTJIAaCOBAHUIO
U3TOTOBUTENISI C TIOTPEOUTEIIEM.

Hepaspymatoiuii MarHUTHBI METOA KOHTPOJSI MPUMEHSIETCS Hapsiay ¢ MeToJaMu MCIIBITaHUIA,
YCTaHOBJIEHHBIMU B CTaHAAPTaX MO OMPEIACICHUIO:

npejesa TeKydecTu (pM3U4YEeCKOro, YCIOBHOIO, BPEMEHHOTO COMPOTUBJIEHUSI, OTHOCUTEIBHOTO Y1~
HEHMSI TIOCjIe pa3pblBa, OTHOCUTEIBLHOIO CY:KE€HUS MomepeuHoro ceyeHust nocie paspbiBa no F'OCT 1497
u 'OCT 10006;

OTHOCUTEILHOrO paBHOMepHOoro ymimHeHus mo 'OCT 1497,

Ko3(ppULIMeHTa IJIaCTUYECKON aHM30TPOIIMHU, IToKa3zaTenael nehOopMallMOHHOTO YIIPOYHEHUS U He-
paBHOMepHOM 1actuyeckoit nepopmanuu mo I'OCT 11701;

UCTUHHOrO conporusiaeHus paspeiBy mo I'OCT 10006;

tBepaoctu mo F'OCT 2999, TOCT 9012, T'OCT 9013, TOCT 22975, TOCT 23273;

BeanunHbl 3epHa o T'OCT 5639;

MOJIOCYATOCTU U CTPYKTYpHO-cBOOOgHOrO eMeHTuTa 1o 'OCT 5640;

YYBCTBUTEJILHOCTU CTAJIU K MexaHudeckomy ctapenuio mo 'OCT 7268;

yaapHoro usruba mo 'OCT 9454;

IIOJIN BA3KOM cocTasisaiomeil B uzitoMe mo I'OCT 10006;

rryouHsl ayHku o F'OCT 10510;

yucaa repernoos mo 'OCT 13813;

crunowmBanus o T'OCT 8695;

yIjaa u3ruba Wiu OoLeHKU MpeaeabHoi miacTuyHocTu nipu u3ruoe no N'OCT 14019;

DIyOUHBI 00e3ymiepoxkeHHoro citosg no 'OCT 1763;

oTHoOcHTeNbHOM aedopMannu npu ocaake mo 'OCT 8817,

3aru6a mo I'OCT 3728.

2 HopmatuBHBIE CCHLIKH

B HacrosieM craHgapTe MCIOJb30BaHbl CChIIKM Ha CIIEAYIOLINE CTaHAAPTHI:

I'OCT 27.002—89 HanexHocTb B TexHuKe. OCHOBHBIE MOHSTUS. TepMUHBI U onpeaeeHus

I'OCT 27.202—83 HapexXHoCTh B TexHHKe. TeXHOJIoTMYecKre CUCTeMBbl. MeTOoabl OLIEHKM HalaexK-
HOCTH TIO TlTapaMeTpaM KadecTBa M3TOTOBIIIEMON MPOAYKIINHA

I'OCT 1497—84 (MCO 6892—84) Mertasuibl. MeToabl UCIBITAHUSI HA PACTSKEHUE

WN3nanue odunmanbHoe
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I'OCT 1763—68 (MCO 3887—77) Cranb. MeToan! oIpeaeeHUsT TIyOMHBI 00€3yTIeEPOKEHHOTO CII0S

TOCT 2999—75 Metauibl U ciuiaBbl. MeTon U3MepeHus: TBepAaoCcTu 1o Bukkepcy

I'OCT 3728—78 TpyOnl. MeTon MCcIbITAHUS Ha M3ru0

I'OCT 5639—82 Cranm u crutaBel. MeTOIBI BHISIBICHUST M OTIpeNeIeH!s] BeTMIWHBI 3epHa

I'OCT 5640—68 Cranb. MeramorpadndecKuii METO, OLIEHKM MUKPOCTPYKTYPHI JIUCTOB U JIEHTHI

I'OCT 7268—82 Cranb. MeTon omnpeneieHns CKIOHHOCTH K MEXAHWYECKOMY CTAPEHHIO IO MCIIbI-
TaHUIO Ha YIAapHbIA U3rud

I'OCT 7564—97 Ilpoxkar. OGiuue mpapuia oT60pa Mpod, 3aroTOBOK 1 00pa3LIOB ISl MEXaHUYECKUX
1 TEXHOJOTUIECKUX MCITBITAHUI

I'OCT 8695—75 TpyOnl. MeTom MCIIBITAHUST Ha CIDTIOIINBAHKE

I'OCT 8817—82 Meramiabl. MeTon UCIBITAaHUS Ha OCAOKy

I'OCT 9012—59 (MCO 410—82, MCO 6506—81) Mertauibl. MeTon uaMepeHust TBepaocTu 1o bpu-
HEJLTIO

I'OCT 9013—59 (MCO 6508—86) Meramibl. MeToa n3MepeHus: TBepaocTy 1o Pokeesuty

TOCT 9454—78 Metauibl. MeTon UCIHbITAHUS Ha yAApHbIM M3TUO MPU MOHMXXEHHbBIX, KOMHATHOM
1 TIOBBIIIIEHHBIX TeMIIepaTypax

TI'OCT 10006—80 (MCO 6892—84) TpyOsl MeTammmyecKrue. MeToI MCITBITAHUS Ha pacTsoKeHUe

T'OCT 10510—80 (MCO 8490—86) Meramisl. MeTon UCIIBITAHMS Ha BBIIABIMBAHUE JINCTOB U JICHT
o DpUKCEHY

I'OCT 11701—84 Mertamibl. MeToabl UCIIBITAHUS HA PACTSLKEHUE TOHKUX JIUCTOB U JIEHT

IOCT 13813—68 (MCO 7799—85) Mertamibl. MeTon WMCHBITAaHWS Ha IIEperud JIMCTOB M JICHT
TOJIILIMHON MeHee 4 MM

I'OCT 14019—80 (MCO 7438—85) Metamibl. MeToabl UCTIBITAHMS HA U3IUO

I'OCT 15467—79 VYmpapneHre Ka4eCTBOM MpoayKIyy. OCHOBHEIE TTOHATHSI. TepMUHBI 1 OTTpeAeIeHIsT

TOCT 15895—77* Cratuctuueckure MeTOAbl YIpaBJeHUs KaueCTBOM MPOAYKIIMUA. TepMUHBI U OIl-
peneneHust

I'OCT 16504—81 Cucrema rocyqapCTBEHHBIX MCIBITAHWI TPOAYKUMHU. MCIBITAHUS M KOHTPOJIb
KayecTBa NMpoayKiuyu. OCHOBHbIE TEPMUHBI U OIpeneaeHUs

I'OCT 18321—73 CraTuCTAYECKUII KOHTPOJb KadyecTBa. MeToabl ClydailHOro otbopa BEIOOPOK
IUTYYHOU MPOIYKLIMHN

I'OCT 20736—75** CraruCTHYECKUA TIPUEMOYHBIN KOHTPOJb IO KOJMYECTBEHHOMY ITPU3HAKY.
[Inanbr KOHTpPOIIS

TOCT 22975—78 Mertaniasl u ciuiaBel. MeToa u3MepeHus TBEpHOCTU Mo PokBesy mpu Majbix
Harpy3kax (1o Cymnep-Poksesiy)

I'OCT 23273—78 Metamisl u ciuiaBel. MiaMepeHne TBEpIOCTM METOIOM YIIPYTOro OTCKOKa OoiKa
(mo opy)

I'OCT 27772—88 IlpokaT mist CTPOUTEIbHBIX CTAIBHBIX KOHCTPYKIMiL. OOlIMe TeXHUIECKUE YCIOBHUS

Paznenwt 1, 2 (A3meHennas pegakmus, Mzm. Ne 1).

3 OOmmue TpedOBaHUS

3.1 Hepaspyuraromnimii MAarHUTHBIA METOJ KOHTPOJISI TIPUMEHSIeTCS TP HAJTWIUN YCTOMUWBBIX TTAPHBIX
WA MHOXECTBEHHBIX BEPOSTHOCTHBIX COOTHOIIECHHI MeXIy KOHTPOJIUPYEMBIMHU TTOKA3aTeIIMI KadyecTBa
M MarHUTHBIMU XapaKTePUCTUKAMM CTaJIH.

Bce BepoOsSITHOCTHBIE OLIEHKM, MCITOJIb3yeMble B HACTOSIIEM CTaHOApTe, IPUMEHSIOTCS TIPU JOBEPH-
TeJIbHOI BeposiITHOCTU He Hiuke 0,95.

IIpy crutolIHOM WM TIOLITYYHOM Hepa3pyllalolleM MarHUTHOM METONIe KOHTPOJISI MPUHSTasl Bepo-
SATHOCTb O0ECITEYEHNST HOPM CTAHIAPTOB JOJDKHA 00ECTIEYNBATLCSA B KAXKION MapTUM.

3.2 KoppensunoHHas CBSI3b MeXIY MarHUTHBIMM XapaKTEPUCTUKAMM W TIOKa3aTeJIIMHM KadyecTBa
orpenessieTcss Ha KaXIoM TIPeINpUITAA Ha OCHOBAaHWM WH(MOPMALIMOHHOTO MacCuBa I KaXXIOW MapKu
WY TPYITI MapoK CTajieil, OTIMYAIOLINXCSI, B OCHOBHOM, COIEPXKAaHUEM YIJIEPO/Ia.

HorryckaeTcsl TPYIMIIUPOBKA Pa3IMYHBIX MapoOK CTald W OTHOTWUIIHBIX TMpoduieil IMpokaTa, eciau
paccynMTaHHOE TT0 OOBEeAVMHEHHOW BBIOOPKE YpaBHEHME PEerpeccuy MMeeT 3HAUYMMBIN KO3 UIIMEeHT Kop-
PETISILINN.

IIpn HeoOXOOMMOCTH KOHTPOJb OCYIIECTBIISIETCS C YYETOM APYTUX CTPYKTYPHO-YYBCTBHUTEIHHBIX

* Ha repputopun Poccuiickoit @enepaunu aeiicrByior TOCT P 50779.10—2000, TOCT P 50779.11—2000.
** Ha tepputopun Poccuiickoit @enepanuu aeiicteyer FOCT P 50779.74—99.
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XapaKTepUCTUK, XMMUYECKOTO COCTaBa MeTajllIa, TEXHOJOTMYECKUX ITapaMeTPOB U YCIOBUI CIIYKOBI MeTaJl-
JIOU3OETTUIA.

(A3venennas pegakuus, M3m. Ne 1).

3.3 TepMuHBI, OCHOBHBIE TOHATHUS 1 0003HaUYeHUsT — B cooTBeTcTBUU ¢ [OCT 27.002, TOCT 16504,
TI'OCT 15895, 'OCT 15467, TOCT 18321, TOCT 20736.

4 CpencTBa KOHTPOJIS

4.1 [Ing Hepaspyllalollero KOHTPOJIS MO HACTOSLIEMY CTaHIApTy MPUMEHSIOT NpUOOpPHI, U3Me-
psItollve ONHY WJIM HECKOJIbKO CTPYKTYPHO-YYBCTBUTEIbHBIX XapaKTePUCTUK C OCHOBHOM IMOrpenIHoC-
ThIO He 0ojice 5 % B paboueM MuaIia3oHe M3MEPEHMIA.

4.2 Ha pe3ynabraThl MI3MEpPeHNIT MATHUTHBIX XapaKTEPUCTUK METa/Ila MATHUTHBIM METOIOM He TOJDKHBI
BIIUSITB IpyrHue (heppOMarHUTHEIE Tella M 3JIEKTPOMArHUTHEIE TTOJIS, XapaKTEPUCTUKN KOTOPHIX HE COOTBET-
CTBYIOT TPeOOBAHUSAM M YCIOBUSIM 3KCILTyaTalluy IMPHOOPOB.

5 IlopsAnoK moaAroTOBKM K MPOBEAEHHIO KOHTPOJIS

5.1 Otbop ob6pasioB misa rnposeaeHns uctbitannii — mo F'OCT 7564.

5.2 KoanuecTBo 00pa3lioB, IOABEPTraeMbIX HEepa3pylIaloeMy KOHTPOIIIO, JOIKHO OBITh OTOBOPEHO
B HOPMATHUBHBIX TOKYMEHTAX Ha METaJUIOIPOIYKIIHIO.

5.3 KomnyecTBo M3MEpPeHUWII MAarHMTHOTO ITapaMeTpa W HallpaBJeHHME YCTAHOBKHU IBYXITOJFOCHBIX
JMATINKOB Ha MCITBITYEMBIX yJacTKaX oOpa3loB MOJIKHO OBITH OTOBOPEHO B HOPMATUBHBIX TOKYMEHTaX Ha
MIpOBeIeHNe Hepa3pyllaolero KOHTPOJIS.

5.3a Ilopsmox ompeneneHus IIpeaeIbHOr0 COCTOSIHUS U3eINS JOJDKEH ObITh YKa3aH B HOPMAaTUBHOM
JIOKYMEHTE Ha METaLJIOU3eUeE.

(BBenen monmonnuteabno, Mzm. Ne 1).

5.4 Ilpu Hepa3pyllawIlleM KOHTpOJE IToKa3aTelael KauyecTBa, OLEHUBAEMBIX II0 MPU3HAKY «yIOBJIE-
TBOPUTEIbHO-HEYIOBAETBOPUTEIbHO», YCTAaHABIMBACTCSI JOMYCTUMbIA Mpenesa M3MepsieMOil MarHUTHOM
XapaKTEePUCTUKU, TApAaHTUPYIOUIUI YCTAHOBJIEHHbIE HOPMbI C MPUHSTON B CTaHIAPTE BEPOSITHOCTHIO.

5.5 [domyckaeTrcs UCIOJb30BaTh YTOUHEHHbIE MTOKA3aTeM KauecTBa METAJLJIONPOAYKIIMU, UCKITIOYal0-
1I1€ MOTPELIHOCTb Pa3pyIIAIOIINAX UCTIBITAHWM.

5.6 HwokHsAs TpaHUWIIAa TOBEPUTEBPHOIO WHTEpBajla KO3(HIIMEeHTa KOpPEIauyd 1o abCOTIOTHOM
BEeJIMYMHE OOJKHA OBITh BHILLIE €r0 KPUTHUYECKOro 3HAUYeHMS MpU ypoBHe 3Haunmoctu o = 0,05.

6 IlopsnoK nmpoBeneHUs KOHTPOJIS

6.1 OO6Gs13aTETEHOMY OTIPENSIEHUIO TMOTEXAT CTATUCTUYECKHE XapaKTEePUCTUKH TT0 KaXXIoMy MHDOP-
MaIlMOHHOMY MacCHBY, COCTaB KOTOPBIX MPHUBEACH B MPHUJIOXKEHUH A.
6.2 3HaueHUsT TPUEMOYHBIX YKCENT BEIYHCIISIOT 0 (popMyJTaM:

C, =X, +t0S,., — ISl XapaKTePUCTUK, HOPMUPOBAHHBIX CHU3Y;
1 1 1
C, = X{ — t0S,,, — Ul XapaKTePUCTUK, HOPMUPOBAHHBIX CBEPXY,
1 1
rae X, — HOpMa i-ro MoKa3aTejly KauecTBa, YyCTAaHOBJIEHHAsl COOTBETCTBYIOLIMM CTaHAAPTOM ISl Xapak-
1

TEPUCTUK, HOPMUPOBAHHEIX CHU3Y;

X¢ — HopMa i-ro mokasateisl KauecTBa, yCTAHOBJIEHHAs COOTBETCTBYIOIIMM CTAHIAPTOM U XapaK-
TepPUCTHK, HOPMUPOBAHHBIX CBEPXY;
Sycp. — OCTATOUHOE CPeIHEE KBAIPATUYECKOE OTKIOHEHHE i-T0 TTOKa3aTelsl Ka4ecTBa, OTpe/IeNsieMOe Mo
" ¢popmynam:

rie X; X'; — mokasarenn KayecTBa, ONpeiessieMble MPY HepaspyllalolinX U paspyLUatoliX UCTIBITAHUSIX;
N — 00BbeM BHIOODPKU;
S; — cpenHee KBaIpaTUUeCKOe OTKIOHEHUE i-TO TMOKAa3aTessl KauyecTna;
R — xX03ddULIMEHT KOPPEIsINu;
t — 3HayeHue Kputepust CThloACHTA AJISI IPUHATON JOBEPUTEIbHON BEPOSITHOCTH.
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Ecau 3HayeHMsT pe3yabTaTOB Hepas3pyllaloliero KOHTPOJIS BBIXOAST 3a TIPeAesibl, OrpaHMYeHHBIC
MMPUEMOYHBIMH YHCJIAMH, TAPTHS TTOIBEPraeTCs MUCIBITAHUSIM apOUTPasKHBIMM METOIAMMU.

6.3 YpoBeHb noKasaTeJssl KayecTBa X; B MapTUM COOTBETCTBYET TPeOOBAHUSIM HOPMATUBHBIX JOKY-
MEHTOB, €CJIA IT0 KaXXIOM XapaKTepHCTUKE BBITOTHSIOTCS CIEIYIOIINE YCIOBUS:

X; = CH,- — VTSI XapaKTepUCTUK, HOPMUPOBAHHEIX CHU3Y;

X; < CB,- — JUIST XapaKTepUCTUK, HOPMUPOBAHHBIX CBEPXY;
CHi <X < CBi — IUISI XapaKTePUCTUK, HOPMUPOBAHHBIX CBEPXY U CHM3Y.

KoHTponmupyeMast MeTauIONPOAYKIVS, YIOBIETBOPSIIONIAS BEITIIEYKAa3aHHBIM YCIOBUSIM, MCITHITAHUSIM
He MOoABepraeTcs, a B IPOTOKOJIE NCITBITAHWI TTPOCTABIIIOTCST pacyeTHbIe 3HAYSHMS TToKa3aTesieil KauecTna.

6.4 MerautonponyKuusi, He ymoBieTBopsiomas 6.3, ucnbiTeiBaetcss o 'OCT 1497, TOCT 1763,
T'OCT 2999, TOCT 3728, ITOCT 5639, TOCT 5640, TOCT 7268, TOCT 8695, TOCT 8817, TOCT 9012,
I'OCT 9013, TOCT 9454, T'OCT 10006, TOCT 10510, TOCT 13813, I'OCT 14019, T'OCT 22975,
TI'OCT 23273.

6.5 s OLIeHKM COBIAIaeMOCTH PE3YILTATOB OIpeAeIEHNS IToKa3aTeseil KaueCcTBa Hepa3pyLaroum
1 pa3pylIaoIM METOIAMHU MPEIITPUSTUE -U3TOTOBUATEND JOJIKHO MOJBEPTaTh MapayijieIbHbIM UCITBITAHUSIM
YKa3aHHBIMU MeTogaMu He MeHee 10 % KOHTpOJMpyeMBIX MApTUil MeTauIa 3a IIEPUOJ KOHTPOJIS IpoKaTa.

6.5a. T'oTOBBIE M3AENS U3 METAUTONPOAYKIIMHI TMOABEPTalOTCH HEPA3PYyIIAOIIEMY KOHTPOJIO ¥ U3r0-
TOBUTEJISI U Y TTIOTPEOUTEIS TIEpe] BBOAOM B OKCIUIyaTalMIO, a B ITPOLECCE DKCILTyaTalli KOHTPOJIUPYIOTCS
C TIEPUOINYHOCTBIO, YCTAHABIMBAEMOI HOPMATUBHBIM JOKYMEHTOM Ha METAJUIOU3IEIHE.

(Beenen nonoanutensHo, Mzm. Ne 1).

6.6 TpyObI 1 MMPOBOJIOKA, U3TOTABIMBAEMBIE M3 3arOTOBOK, IMOCTABISEMBIX C OLIEHKOM IMOKa3aresei
KayecTBa, MOABEPraoTCs MapaUleIbHBIM MCIBITAHMSAM YKa3aHHBIMU METOAaMHM B 00beMe, HEOOXOIMMOM
JUIST 00pa30BaHUs TIPEICTAaBUTEILHONM BRIOOPKH 3a TTEPUO KOHTPOJIS.

7 OO0paboTKa pe3ybTaTOB

7.1 [Ons obecrnieyeHUs1 €AMHCTBA METOIUKM U TOJIYYEHUST COMOCTABUMBIX Pe3yIbTaTOB Hepaspylllaio-
IIETO MAarHUTHOTO KOHTPOJIS MEXaHWYECKUX CBOMCTB MpoKaTra WM TpyO PEKOMEHAYETCS MPUIEPXKUBATHCS
(hopMannzoBaHHOI MTPOLIEAYPHI IPUHSTHUS PELIEHU TTPU MMOCTPOEHUM MaTeMaTUYECKUX MOJeseil mokasa-
Tesaeil MeXaHMJeCKUX CBOMCTB. OmMmcaHne TeXHOJOTUM aBTOMATU3MPOBAHHOTO MOCTPOSHMST MaTeMaTIIeC-
KHX MOJeJieii TIpUBeIeHO B MPWIOKEHUH b.

7.2 [ormyckaeTcs MPOBEICHHE PACYeTOB IMAPHBIX U MHOXECTBEHHBIX KOPPEISIIMOHHBIX CBA3EU U
ITOCTPOCHNE YPAaBHEHUI PETPECCHM METOIOM BOCCTAHOBJICHMSI KOPPEISIIMOHHBIX 3aBUCHUMOCTEH IO JTaH-
HBIM HECOTJIACOBAHHBIX U3MEPEHMIA, TO €CTh U3MEPEHUI, TOJYIeHHBIX Ha 00pa3iiaX, OTAETBHO B3SITHIX, HO
MIpUHAIJIEXKAIINX TaHHONH COBOKYITHOCTH, IO METOIVKE, TIPUBEICHHON B MPIIOXKEHUH B.

7.3 OleHKa COBINAZaeMOCTH Pe3y/IbTAaTOB OIpeAe/IeHUs MoKa3aTeieil KauecTBa Hepa3pylIalonM 1
pa3pyILIaIIMM METOIAMHU IIPOBOIUTCS C TIOMOIIBIO KOHTPOJIBHBIX KapT, aHATUTUYECKUM MJIU TpaUdeCKIM
METOIaMM.

Horryckaercss 00beIUHATD B KOHTPOJIBEHYIO KapTy pe3yJIbTaThl TTapajIeIbHOTO KOHTPOJISI MeXaHUJeC-
KWX CBOMCTB TPYIITHI TOJIIMH ITPOKaTa M MapoK CTaJIH.

7.4 KomnuecTBO OTKJIOHEHUH, BBIXOAAIINX 32 KOHTPOJIbHBIE TPAHUILIBI, HE JOJIKHO TMPEBBIIIATL 5 %
3a repuon KOHTpoJist. [1py HeymOBIETBOPUTEIBHBIX Pe3yIbTaTaX UCIIBITAHNI KOHTPOJIb ITAPTHIA TIPOBOIUTCS
B COOTBETCTBUU C TPeOOBAHUSIMU TOCYIAPCTBEHHBIX CTAHAAPTOB U TEXHUUYECKUX YCIOBUI Ha METaJUIONPO-
TYKIIMIO.

7.5 OueHka Ioka3aTeneil KauecTBa SIBJISIETCS YIOBIETBOPUTEILHOM, €CIIU CMeIleHe LIEHTpa paciipe-

JeJIeHUs] OTHOCUTEIBHO LEHTPAIbHOM JIMHUK He npeBbiiaet * 0,5 S, . [Ipy GonbleM cMeLeHnN LIeHTpa
1

pacripefieJIEeH!sT OTKJIOHEHWII OCYILECTBIISIETCS KOPPEKTUPOBAHNUE YPAaBHEHWI PETrpeccuy; 3aKJIIOUYEHUE O
HEOOXOIMMOCTH YKa3aHHOTO KOPPEKTUPOBAHUS BRIHOCUTCSI HA OCHOBAaHMU 0OPabOTKM BHIOOPKH 0O0BEMOM
He MeHee 50 mapTuii.

7.6 B IIpOTOKOJI UCTTBITAHMI 3aHOCST HOMEP HOPMATHBHOTO JOKYMEHTA, IO KOTOPOMY ITOCTAaBIISIETCS
MIPOMYKIINSI, MApKy CTaJld, TOJNIIWHY, TUITOpa3Mep KOHTPOJIMPYEMOTO U3ENs, HoMepa IUIAaBKH U TTapTUH,
3HAYEHWST MAaTHUTHOM XapaKTepHCTUKHU UM TOKa3aTellell KayecTna.

7.6a B mpoTokoJie MCITBITAHMIA METAJUTOU3IEINIA YKA3bIBAIOT: HOPMATUBHBIN JOKYMEHT, II0 KOTOPOMY
OHM W3TOTOBJICHBI;, YCJIOBUS M PEXWUMBI IKCIUTyaTallMi; CPEICTBO M3MEPEHUS; 3HAYEHUS W3MEPEeHHBIX
MAarHUTHBIX XapaKTePUCTUK; 3HAYECHUST IMapaMeTPOB MEXaHWIECKUX U TEXHOJOTMUECKHUX CBOMCTB, MUKPO-
CTPYKTYPHI W PECYPCHBIX XapaKTEePUCTUK, pACCUYNTAHHBIX Ha OCHOBE (PM3MIECKN 0OOCHOBAHHON CBSI3M C

4
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MAarHUTHBIMU XapaKTepUCTUKAMU UIS KaXOOW MapKy CTadd W TEXHOJOTUM WM3TOTOBJICHUS W3ICIHS C
yKa3aHHeM MCTOYHHMKA, B KOTOPOM IIpeICTaBlieHa MCIIOJb30BaHHASI 3aBUCHUMOCTb.

(Beenen nonoanutensHo, Mzm. Ne 1).

7.7 B 1mpoToKOi€ MCIHBITAHWI Ha MPOAYKIINIO, IMPOKOHTPOJMPOBAHHYIO IO HACTOSILIEMY CTaHIApTY,
YKa3bIBaIOT MEXaHUIEeCKNE CBOMCTBA B eMMHMIIAX M3MEPEHUSI, YCTAHOBICHHBIX CTAHIAPTAMM Ha TPOIYKITUIO.

7.8 B ciyyae CIJIOIIHOIO WM MOLITYYHOr0 HEPA3pyLIAIOLIEro KOHTPOJISI B TEXHOJOTMYECKOM MOTOKE
MPOM3BOJICTBA B MPOTOKOJIE MCIBITAHUI YKa3bIBa€TCSl YPOBEHb CBOMCTB MapTUU, 0OEeCTieUeHHbII HOpMa-
TUBHBIMU JOKYMEHTaMU Ha MPOAYKIIUIO, C IPUHATON B CTaHIApTe AJOBEPUTEIbHON BEPOSTHOCTHIO.

MPUJIIOXKXEHHUE A
(0bOs13aTeILHOE)

CocraB XxapaKTepHCTHK,
MOJJIEKAIMMX 0053aTeIbHOMY ONpeIeIEHHI0 NPH Hepa3pymaomeM MATHUTHOM METOoJe KOHTPOJIS
MeXaHHYEeCKHUX CBOMCTB

Taonuma A.l

HopMmaTtusHbIit
O6o3HayeHne OnpeﬂeneHI/Ie Peinaemblie 3amaun
JOKYMECHT
X Bri6opka MaTpulibl HAGIIOAEHUIA T'OCT 15895 COop DaHHBIX
(X, X5, ..., X | Tokazarenu, k — xonnuectBo noka-| FTOCT 15895 IIpencraBuTenbHOCTb BEIOOPKU
3areseil B BEIOOpKe
N, 0O6bem BbIGOpKU, N — uncio Habmo-| TOCT 20736 JlocTaToYHOCTh 00OBbeMa HAOTIONECHUIA
JIEHWI Hal KaXIbIM TToKa3aTejeM
X CpenHee 3HaYCHUE I'OCT 27.202 O1neHKa OCHOBHBIX CTaTUCTHUYECKUX
XapaKTePUCTUK
S, CpenHee kBaapatuyeckoe oTkjiaoHe-| TOCT 27.202 OlieHKa OCHOBHBIX CTaTUCTMYECKMX
HUe XapaKTepUCTUK
I, L, HoBeputenbHbiii mHTEpBan cpeanero| TOCT 27.202 OmnpeneeHne NpeneioB U3MEHEHUS
3HAYCHUS
Iep Cratuctuka CreioneHTa ms nposep-| TOCT 27.202 IIpoBepka OMHOPOMHOCTU NAHHBIX W
KW THUIIOTe3bl O PaBEHCTBE CPEeIHUX CTaOWJIBHOCTU TexHojoruii. O0benu-
3HAYCHU I HEHUE BBIOOPOK
F, Cratuctuka ®umepa mnposepku| TOCT 27.202 IIpoBepka OMHOPOMHOCTH NAHHBIX M
TUIIOTE3bl O PAaBEHCTBE IUCIIEPCUTA CcTabWIBHOCTH TexHoJoruii. O6bemu-
HEHHUE BBIOOPOK
- x Koadbduument koppensumu 1151 oueH-| TOCT 27.202 OlieHKa YpOBHS JIMHEHHOI Koppe-
=2 KU JIMHEMHON CBSI3M MEXIy IoKasare- JIAIMOHHOM CBsI3U. [IpoBepKa rMIoTe3bl
JIAMU 3aBUCUMOCTU
t Cratuctuka CrblogeHTa ais rnposep-| TOCT 27.202 ITpoBepka rMMoTe3bl O 3HAYUMOCTH
KW 3HAYMMOCTU Koa(duiimeHTa Koppe- KOPPEJISILIMOHHON 3aBUCUMOCTHU
TN
Socr Octatounoe craHmaptHoe cpegHee| [OCT 15895 YcraHoBneHue JIOBEPUTEIIBHBIX
KBaJpaTUYeCKoe OTKJIOHEHHE OLIUOOK IpaHULl ypaBHEHUS PErPECCUU
perpeccuu
Ry MHoxectBeHHbII Koadduument kop-| TOCT 27.202 OlieHKa ypOBHSI MHOXECTBEHHOM
PENISIIAA MEXIy IIeJIeBBIM U COBOKYII- JIMHEeHON (JIMHeapru30BaHHOM) 3aBUCH-
HOCTBIO BJIMSIIOLIUX rnokasarenei MOCTU
(xapakTepucTUKa OmpenenasieTcs Mpu
HEOOXOAMMOCTH MHOTO(AKTOPHOTO KOH-
TPOJIsT)
C, IIpuemouHoe uyucino mokazarenss| TOCT 27772 ATTecTalus MpoayKIuu
KayecTBa, HOPMUPYEMOTO CHU3Y
C, IIpuemouHoe uyucino mokazarenss| TOCT 27772 ATTecTalus MpoayKIuu
KayecTBa, HOPMHUPYEMOTO CBEPXY
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IMPUITOXEHUWE b
(cripaBoYHOE)

Onucanne TEXHOJOrMH ABTOMATH3HPOBAHHOIO MOCTPOEHHS MATEMATHYECKHX
Mojeeii ¢ ucrnoab3osanueM DBM

b.1 HOI[I‘OTOBKa HA HOCUTEIAX M KOHTPOJb BXOJAHBIX TAHHBIX

B Ipouecce IMmoAroTOBKMH I/ICXOI[HOfl I/IH(I)OpMa]_[I/II/I Ha MAalIMHHBIX HOCHUTCIIAX OCYIICCTBIIACTCA TEXHUYECKUM
KOHTPOJIb, 3aKJIIOYAIOLIMIACS B MPOBEPKE KaXAOro YKcia Ha HeMpaBUIbHBIIA CUMBOIL.

O1n6KY MOATOTOBKH JAHHBIX BBISIBJISIIOTCS C TIOMOIIIBIO pacieyaTky MHGOPMALIMK ¥ aHAIM3a PAcYeTHBIX Ta0IUI]
OCHOBHBIX CTAaTUCTHUYCCKHUX XapaKTCPUCTUK mokxazarenaeil MexaHMYecKuX CBOfICTB, XUMHNYCCKOTO COoCTaBa CTaliu,
MarHUTHBIX CBOMCTB 1 JApyTrux nmapamMeTpoB.

[Toce KOPPEeKTUPOBKY JAHHBIX EPECUUTHIBAIOT CTATUCTUYECKME XapaKTEPUCTUKU U MPUCTYNAIOT K (GOpMUPO-
BaHUIO pabouyero MaccuBa M aHAJIU3Y NAaHHBIX C TOMOIIBIO BEHIGOPOYHBIX METOIOB MAaTeMaTUYECKON CTATHUCTUKHU.

B.2 Opranm3anus pa6oyero MaccuBa. AHATA3 Pe3yJIbTATOB MCHBITAHMI

M3 MHOXecTBa ImapaMeTpOB, COCTABIISIIONINX MUCXOMHYIO MH(MOPMAIINIO, YCIOBHO (POPMUPYIOT TPyMITy (PaKTOPOB
(pabounii MaccuB), coziepKallyio Bce BIMSIONIME TIepeMEHHbIE U TI0Ka3aTelb MEXaHUUECKUX CBOMCTB.

3HavyeHHUs MoKa3aTesleil KauecTsa, He Hecyllre NH(pOpMai B KOHTEKCTE PEeLIaeMOii 3a/1aul, a TAKXE COOTBET-
CTBYIOIIMEC UM 3HAYCHUWA HE3aBUCUMBIX BJIUAIOIIUX IIEPEMCHHBIX U3 BI)I60pKI/I YAaJIAdaoT. B stom CJIydac€ CTaTUCTUYCCKHE
XapaKTCPUCTUKU MMEPECUYNUTHIBAIOT.

UckimoueHne pe3Kko BbIACISIONIMXCS 3HAUEHU I OCYLIECTBIISIETCS, UCXO/IST M3 KAUeCTBEHHOTO U KOJIMYECTBEHHOTO
AHAJIM30B BBIOOPKH.

[Ipu GoiblIoM 4KClIie HAOTIOASHUN MCIIOIB3YeTCs «IIPAaBUJIO TPEX CUTM», II0 KOTOpOMY HaOoneHne X MCKITIo-
4acTCd B Cl1ydyac, €CJIU €ro OTKJIOHCHUC OT /-YHpeBOCXOIII/IT 3S, rac S— CpC€AHEEC KBaAPATNUUICCKOEC 3HAYCHUEC IMOKA3aTCJId
KavyecTsa.

CoracHO Gosiee TOYHOMY KPHUTEPUIO OLIEHKM aHOMAJIbHOCTM 3HAUYEHUU paccMaTpUBAETCs YIOPsIOueHHast
BBIOOpKA PE3yIbTaTOB HAOIIOACHUIA

(B.1)

IJI€ # — YKUCJIO HAOMIONEHUI B KaXI0M ToKa3arese.
YTOoOBI OLIEHNTH MPUHAUIEXHOCTb X, U X| K IJAHHOW COBOKYITHOCTH U MPUHATH PelleHne 00 UCKIIOUEHUN WU
ocraBnenun X, (X;) B cocTaBe BEIOOPKM, HAXOAAT OTHOILEHMS
2%—XI{U:X—% (B.2)
1 Ky :

PC3YJ'[I>T8.T]>I CpaBHHUBAIOT C TaOJUYHBIM 3HAYEHUEM [3 KPpUTEPpUA CMI/IpHOBa O BBIYMCIICHUU KPUTUYCCKUX
3HAYEHUI MPU BEPOSTHOCTHU P, KOTOpbIE HAXOAAT U3 COOTHOLLICHMIA:

a=P (U,2B)u a=P (U; 2p) (B.3)

JUTSl TAHHOTO 00beMa 1 U ypoBHs 3HauuMmoctu o = 0,05.

Ecmm U, (U;}) 2B, TO MOKO3PEBAEMBII B aHOMAJIBHOCTHA PE3YJILTAT HAOMIONEHUST UCKIIIOYAETCSI U3 BBIOOPKU, B
MMPOTUBHOM CJIydae OH OCTaeTcsl B BHIOOPKE.

YKazaHHbII KpUTEpUl UCTIONB3YETCs UII MaJIbIX BBIOOPOK 00BbeMoM < 50.

b.3 HccienoBaHue XxapakTepucTHK pacnpelesieHUsi U MpUBeJeHne K HOPMAJbHOCTH

IleneBoit mokasarenpb (1oKas3aTesIb KauecTBa) ChOpMUPOBAHHOM IPyIIbl (DAKTOPOB MOABEPraeTCs UCCISIOBAaHUIO
Ha HOPMaJIbHOCTh pacrpeieieHus.

IpoBepka HOPMAIBLHOCTH pacrpeleieHusl MokasaTeseil ocyllecTBasieTca Mo Kputepuam: X2 IlupcoHa amst
obbema BbIbopKHU, npeBbilatoiero 200; KonMoroposa /it o0beMa BbIOOPKH, Mpessbiiiatoliero 100, 1 Muzeca-Cmup-
HOBa 11 00beMa BEIOOPKHM, IpeBhIamero 50.

B ciyuae OTCyTCTBMSI HOPMAJBbHOCTHM PACIIpENEICHUST BBITTOTHSIETCSI TMEepexol OT MCXOTHOTO ToKaszaTelst X K
JIpyroii nmepeMeHHOM Y MmyTeM (YHKIIMOHAJIBLHOIO Mpeodpa3oBaHUs JaHHBIX.

B cnyyae HopManibHOCTH pacrpeeseHus LeJIeBOro nokasaressi Wi MpuBeleHus] K HOpMaJTbHOCTU BbIYMCISIEMbIE
€ro CTaTUCTUYECKKE XapaKTePUCTUKU NMEIOT U3BECTHBIE PACIIpeeeHUs U AJIs1 9TUX XapaKTePUCTUK MOXHO YCTAHOBUTD
JIOBEPUTEIbHBIC TIPEIebl U3MEHEHHSI, M TOTJa OLICHKM OyayIIeil MOIEeIN CTAaHOBITCS 00OCHOBAHHBIMU C BEPOSITHOCT-
HO-CTaTUCTUYECKOMN TOYKM 3pSHUS, YTO TTO3BOJISIET TIEPEUTH K CIICAYIOIIeMY 3TaIy MOACIMPOBAHUS IO paccMaTpuBae-
MO cxeMe.

Ecnu nepexoa K HOpMaJIbHOCTH HE OCYLIECTBJIEH, TO 3TO BJIeUET 3a COO0I HEHAEKHOCTh CTATUCTUYECKUX OLIEHOK
OymylIeil MOIEIIH.

B.4 Omnenka o0beMa u3MepeHuii

Ecnu 06beM BHIOOPKU MO 11eJIEBOMY MapaMeTpy He MEHbIlIe BBIUUCIEHHOTO MO MPUBOAMMBIM HUXe dhopMyiaM,
TO OCYILUECTBJISIETCSl MEpPeXo] Ha CIEAYIOIIMI 3Tam CTaTUCTUUYECKOW OOpabOTKU MNaHHBIX, B MPOTUBHOM cllyyae

6
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MIPOMU3BOAUTCS COOP MHGOPMALIMK IS ITOMOJIHEHUST BEIOOPKH, U IIPOLIECC MOAETMPOBAHMS IIPOBOMUTCS [UISL AOIOJI-
HEHHOIi BHIOOPKM COIJIACHO CXEME.
Ilycth Y — cpenHee 3HaYeHWe HAOMIOACHMIA TIPH TIPOCTOM CITy4aifHOM BBIOOPKE M BEPOSITHOCTh

P(Y—Y]zd) =aq, (b.4)

rae d — BbI6paHHOC npeacjibHOC 3HAUYCHUE OH_[I/I6KI/I;
O — HEKOTOpasd Majasi BEPOSITHOCTbD,
Y — TEHEPAJIbHOC CPpECOAHEEC 3HAUCHUE.
B xauectBe HpI/I6J'H/I)KeHI/IH MUHUMAaJIbHOTO obbema n BbI60p0‘iH0fI COBOKYITHOCTH BBI6I/IpaeTCH 3HAa4YCHUE

B NE| (B.5)
n=1+ %E,

rae ¢t — 3HaYeHUe aOCIIMCCHI 111 KpUBOM HOPMAJIbHOTO pacipeesieHHsI, OTCeKarollee Ha «XBOCTaX» TUIOIIANIb .

b.5 Ananu3 napHbIX 3aBHCHMOCTEN

Hanvyue nuHeiHON KOPPENSIIMOHHONM 3aBUCMMOCTU MEXIy MokaszarejsiMd X U Y BBISIBISIETCSI CpaBHEHUEM
K03bduLIMeHTa KOPPeasiuu R U KOPPEJISIIMOHHOTO OTHOIIEHUS 1.

Ecnu pasHocts N2 — R? He npesbiiuaet 0,1, To NpeanonoxeHue o JMHEHHON (hopMe KOPPETSLIMOHHOM CBS3U
MOATBEPXKAAETCSI.

Ecnu pasHocTs N2 — R2 mpesbimaet 0,1, To OLIEHUBAIOT CYLIECTBEHHOCTb PA3IM4Ms MEXIy N 1 R.

C 1enbio BBISIBJICHUST BUIA KPUBOJWHEMHON 3aBUCUMOCTH CTPOST KOPPEISIIMOHHBIE TOJISI U SMITMPUUICCKHE
JIMHUY PETPeCcCUy, YCTaHABIMBAIOT (hOPMBI CBSI3M MeXIy Y U MoKasaTesiaMu X, MOoAOMpPaloT aHAIUTUUYECKYIO (opMyity
Y=f(X), oTpaxaoliyio xapakTep 3MIUPUIECKON KPUBOI, HaNpUMep:

Y=X2, Y=9X,Y=1/X, Y=Inx, Y=e*

Bce BbIOpaHHBIE 3aBUCMMOCTHM JOJDKHBI OTpaXkaTh KauyeCTBEHHYIO 3aBMCMMOCTb MEXaHMYECKUX CBOWCTB OT
BIIUSTIONIMX TTOKa3aTelei.

B.6 IlocTpoenne Moaenn

B kauecTBe CTaTUCTUUYECKOTO METO/A YCTAHOBJIEHUS CBSI3U MEX/Y 3aBUCUMOIi MIepeMEHHOM Y 1 COBOKYMMHOCTbIO
BJIMAIOLINX TOKa3aTesieit (X;) MCroib3yeTcsl MOIIAroBblii METOL TOCTPOEHUS MHOXKECTBEHHO! perpeccuu, Mo3BoJIsio-
LIMI BKJIIOYATh WM MCKJIIOYATh HE3ABUCHUMBbIE MEPEMEHHbIE X; B MOPALKE UX 3HAYUMOCTH.

OueHka napaMeTpoB BbIMOJHSIETCS sl IMHEMHBIX U JIMHEapU30BaHHbBIX MOJeel Buaa:

m
Y=by+ 3 b X, (>0

i=1

rae X; — IrokasaTeJ MCXOIHOI COBOKYMHOCTH (X;) MM TOKa3aTesy, MOJydeHHble U3 (X)) MyTeM anre6panyecKux
peoOpa3oBaHMiA;
by, b; — K0>POULIMEHTEI PErPECCHH, OLIEHKM NMapaMeTPOB MOIEIIH.

KpuTepuii momaroBoro mocTpoeHUsT perpeccrii OCHOBBIBACTCS Ha YMEHBIIIEHUH OCTaTOYHOM CYMMBI KBaIpaToOB
ypaBHeHui (B.6), Ipy 3TOM B perpeccuio BBOAUTCS IepeMeHHast, HanOoJiee BIMSIOIIAS HA 3TO YMEHbILICHNE Ha JTAHHOM
1iare, a MCKJIIOYAETCS HaMMEHEE BIIUSIOLIA.

__Ilpouenypa noctpoeHus: MOJEIH MPOIOJIKAETCsS IO TeX TOp, MOKa HE MCYePIbIBAIOTCA Bee pasiuyHble X O (X)),
i=1,m; Ip1 3TOM TIOJIHOE MHOXECTBO BO3MOXKHBIX Mofelieil cocTapisier 2. TloimaroBoe mMocTpoeHUe MPeIIoiaracT
JIBIDKEHHME I10 HAIPABICHUSIM, IEPCIEKTMBHBIM C TOYKM 3PEHUS YMCHBIIEHMS OCTATOYHON CYMMBI KBaIpaTOB.
OKOHYATE/IbHBII BBIOOD MOIEIN OIPEOCISIETCS CTATMCTUYECKONW HANEXHOCThIO €€ B LIEJIOM M CTaTHMCTUYECKOM
HaJIeXKHOCTBIO KaX/I0# MMOJTy4aeMoii OLIEHKH b; MapaMeTpOB MOJIENH.

Ha xaxmoM /-M 11are mocTpoeHUsT perpecCHOHHON MOIEI BRIYMCIISIOT €€ XapaKTepUCTUKHM:

n_1 SS—SS

sum

Socr = P 0 [ — CramnaprHas OIIIMOKA OIIEHKU MOJIENIH C YIETOM CTeTICHEe CBOOOMIbI;

; _ — ] _

n—1 _SS 2 n—1 . .
R = \ 1I-H — 5 D% H o ] — KOIDOHMIUNEHT MHOXKECTBEHHOI KOPPEIISILIMM, CKOPPEKTHPOBAHHBili
h— Ha CTEIIeHH CBOOOIBI;
_h— I—1 SSsum
F= 7 0 R KO3 GUIIMEHT HaIeKHOCTH MHOXECTBEHHOTO KO3GhdUIIMeHTa KOPPEISIUU (CTaTUC-
sum  tyka @uinepa);

b;

L= S_b — K03 GULIMEHT HafeXXHOCTU K0ahdULIMEeHTOB perpeccun (cratuctuka CTbloJeHTa),
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rae SS — cymma KBaJpaToB OTKJIIOHEHWI 3aBUCUMON TTIEPEMEHHOI OT CBOErO CPEeIHETO;
SS,,,;» — HAKOIUIEHHAs1 CyMMa KBaJpaToB, 0ObACHUMAsT MHOXECTBEHHOM perpeccuei;
n — 9UCI0 HAOMIONSHUI MO KaXIOM IepeMeHHOM;
| — 4KCcNo epeMeHHbIX B YPAaBHEHUU PETPECCUM HA TaHHOM lare;
b; — xoadduumeHT perpeccun;
S}, — cTaHIapTHBIE OIMOKKM KO3(D(MULMEHTOB PErpecChy, BhIYUCIAEMbIE KaK JIeMEHThI MaTPULbI 0OPaTHOM Kop-
PeSILIMOHHOIA.

OueHKM b; mMapaMeTpoB PErpecCUOHHON MOJEIM COIIACHO METOJy HAaMMEHBIUMX KBAaJApaTOB BbIOMPAIOTCA Ha
KaXkJIOM Illare TaKWMHW, 4YTOOBI 3HAYCHUsS, XapaKTepu3ylollue Mepy pa3dpoca 3KCIepUMEHTATbHBIX NAHHBIX 10
OTHOIIECHMIO K TIPeACKa3aHHbBIM 10 MOJEIA 3HAUYECHUSIM, ObUTM MUHUMAJTbHBI.

ITpu oLleHMBaHMM KayecTBa MOJENM 3HAUYEHUs #; MOKas3aTelell HalleXKHOCTU KO3(MPULMEHTOB PErpeccuu Cpas-
HMBAIOT C MpenejbHbIM 3HAUEHUEM CTaTUCTUKU CTbhlofeHTa [ (¢ — NpUHSTBIA YPOBEHb 3HAYMMOCTU, V — YUCIIO
creneHeil cBoOoOnbl), a 3HadeHWe F — KOI(OUIMEHT HAOeXKHOCTM MHOXKECTBEHHOTO KO3(M(GHIMEHTa KOPPEIsSiuu

CPaBHUBAIOT C TAOJMYHBIM 3HaUCHUEM CTaTUCTUKU Duinepa Fq vy (g — NPUHATEIA YPOBEHb 3HAYUMOCTH, V| = [,
> 2

v, = h—I[—1 — COOTBETCTBYIOLINE 3HAYEHMS CTENEHEN CBOOO/IDbI).
Ecin ;= 1, , T0 3HaueHHE i-rO K03 dULIMeHTa perpeccur cunTaeTcst HaaexXHbIM. Eciun F= Fq
MHOXECTBEHHOTO K03(h(MUILIMEeHTa PerpecCur CUUTAETCS] HAEXKHBIM.

v, v,y TO SHAUCHUE

Ipexme Bcero HEOOXOAMMO IMOJYUYNTh MOAEIM C HANEXKHBIMU OLIEHKAMHU KO3(MMUIIMEHTOB perpeccuu U Koad-
(urmeHTa MHOXKECTBEHHOM KOPPEISAIIMN, MUHIMAIbHOM OIIMOKOM allpOKCUMAIIMK Y CTAHIAPTHOM OIMMOKOM OLCHKH
MOJICIIN.

OcCTaHOBUTBCA CIIEAYeT Ha TOI U3 TOCTPOSHHBIX MOJIENIEl, KOTOpas MIMeeT HaleXHBbIe OLIEHKH #; KO3 (MHULINEHTOB
perpeccun b;, HafeXHyIO OLEHKY F MHOXECTBEHHOro KO3(p(PULMEHTa KOPPEeIALMH, HAMMEHBIUYIO CTaHOAPTHYIO
OIIMOKY OLIEHKM MOMEIM, JOCTATOYHO BBICOKMI KO3(MMUIMEHT MHOXECTBEHHOM KOppeasuuyd R Kak IOKa3aTesb
JMeTePMUHUPOBAHHOCTY B3aMMOCBSI3H 1IEJIEBOI MEPeMEHHOW Y ¢ He3aBUCHUMBIMU TlepeMEHHBIMM X, a TakKe UMEeT
cOCTaB MEPEMEHHBIX X, TPHEMJIEMBII B KOHTEKCTE PEIlacMOil 3aIaumn.

MNPUJTOXEHHWE B
(cripaBoYHOE)

MeTtoauka BOCCTAHOBJICHHS perpeCCHOHHbIX 3aBHUCUMOCTEH 10 IMIIMPUYECCKUM TAHHBIM

1t BOCCTaHOBJICHHUSI KOJIMYECTBEHHOTO COOTBETCTBHS MEX/IY 3HAUECHUSIMU [TOKA3aTe/Icii MEXaHUMYECKUX CBOICTB
[pOKaTa U U3MepSIeMbIMU (DM3MYECKMMH IIapaMeTpaMy B CJIydae, KOIAa BBIOOPKHM IIPOBOMSTCS HECOIIACOBAHHO M
HMMEIOT pa3IMYHOE YMCIIO M3MEPEHMIA, IPEeIIaraeTcsl METOIMKa HaXOXAEHUsST KO3(DGUIUEHTOB KaIuOPYIOIIEro ypaB-
HeHHUsI, GasupyoInasics Ha BOCCTAHOBJICHWM KOPPEJSIIIMOHHBIX 3aBHCHMMOCTel. OCHOBaHWEM INPUMEHEHUS MeTola
BOCCTAHOBJICHUST SIBJISIETCSI CTAOMJIBHOCTb CBOMCTB, IOPOXKIAEMBIX NaHHOW TEXHOJOTHMEH, M HOPMAaIbHBIA 3aKOH
COBMECTHOTO pacipeie/IeHus 3HaYeHUI M3MepsIeMbIX TTOKa3aTesIei.

IIpy1 BOCCTaHOBICHMM 3aBHCHUMOCTEN pPa3IMYHBIC TOCTAHOBKM 3amady CBOIATCS K MaTeMaTWYecKOM CcXeme
MUHMMM3ALUN CPEAHETO PUCKA IO SMIIMPUUYCCKUM JaHHBIM.

Cuuraercs, 4ro mokaszareqn Y u X CBA3aHBI PErPECCMOHHON 3aBMCHMOCTBIO, €CIIM KaXXIOMY 3HAUCHUIO X
rmokasareist X CTaBUTCS B COOTBETCTBUE YMCIIO Y, MOIYYEHHOE C ITOMOILBIO CIYJAitHOTO MCIBITAHMS Hal IoKasareiaeM Y
COTIJIACHO YCJIOBHOM IUIOTHOCTH BeposiTHOCTH P (y/x). NHauye roBopsi, KaxkIoMy X CTABUTCS B COOTBETCTBUE 3aKOH
S (y/x), coracHO KOTOPOMY B CJIy4aiiHOM WCITBITAHUU peain3yeTcst BbIOOD Y.

ITonHOe 3HAHME PErpecCHOHHOI 3aBUCHMOCTH TPEeOYeT BOCCTAHOBJICHUSI YCIOBHOM IIOTHOCTU P (y/X), HO Ha
MPaKTHKEe, B 3amgadax 0OpabOTKM pe3y/IbTaTOB M3MEPEHMiIi, HYXHO 3HaTh ONHY M3 €€ XapaKTepUCTHK, (DYHKIIMIO
YCIOBHOTO MaTeMaTHYECKOTO OXKUIAHWUST

¥ = [ y tPy/x)dy, (B.1)
Ha3bIBaEMYIO perpeccucii.
8
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3amaya BOCCTaHOBIECHUST (DYHKIMU YCIIOBHOTO MAaTEMAaTUYECKOrO OXUIAHUS B 3TOM Ciiydae (popMyaInupyeTcs: Kak
3aja4a BOCCTAHOBJIEHHUSI PETPECCUU — OJHA M3 OCHOBHBIX ITPOOJIEM MPUKIAAHON CTATUCTUKH.

ITocTaHOBKa 3a1a4M COCTOUT B CJIEAYIOILEM.

IIpy npoBeneHNM WCIBITAHWI CITyYaiiHO M HE3aBUCHMMO TOSIBJISTIIOTCSI 3HAaYCHMS M3MepeHuid x. B 3Toil cpene
paboTaet mpeodpasoBaresib S (x/y), KOTOPBI KakKIOMY X CTaBUT B COOTBETCTBHE YMCJIO Y, TIOJYYEHHOE B pe3ysbTaTe
peaM3aliy CIyJyailHOTO MCIBITAHUS, COTJIAaCHO 3aKOHY P (3/X).

CaoticTBa cpenbl P(x) u 3aKoH P ()/x) HEU3BECTHBI, OJHAKO M3BECTHO, YTO CYIIECTBYET PErPecCHst

y=y®. (B.2)
TpeOyeTtcs 1o mape ciy4yaiiHBIX HE3aBUCHUMBIX BEIOOPOK B OOIIEM clIydae pa3IMYHOro o0beMa

X, i=1Lm {Y},j=1n (B.3)

BOCCTAHOBUTbH PErpeccuIo, TO €cThb B Kjacce GyHKIM F(x, a) oTbickath pyHKuMo F(x, a¥), Haubojee OIU3KYI0 K
perpeccun y (x).

3mech m, n — o0beMbl HE3aBUCUMBIX BBIOOPOK Hap Iokasareiasamu Y, X, a F — obo3HaueHuUe Kiacca (pyHKIMI
perpeccuu, OTIMYAONINXCS 3HAYeHUSIMM TTapaMeTpoOB a, MpUHAUIeKAIIMX A — MHOXECTBY 3HAYCHUIA.

3amaya BOCCTAHOBIIEHMSI PETPECCUM CBOAUTCS K MpobjeMe MUHUMU3AIUKA (DYHKIIMOHAIA

Ka) = [ (y—F (x,a))* OP (/) OP (x)dxdy (B.4)

Ha MHOXecTBe F(x,a) 0 L, — MHTErpupyeMbIX ¢ KBaapaToM 1o Mepe P (x) GYHKUMIA B CUTYaLlMK, KOTIA COBMECTHAs
IJIOTHOCTB BeposiTHOCTU P (x,y) = P (y/x)P (X) Heu3BecTHa.

MoXHO MoKa3aTh, UTO €CJIU perpeccus y = y (x) nNpuHamaexuT kiaccy F(X,a), To oHa MUHUMU3UPYeT QYyHKIIU-
oHan /(a). Ecnu xe perpeccust He mpuHamiexut F(x,a), TO MUHUMYM JOCTUraeTcsl Ha Oukaillueil K perpeccuu
bynkuuu F(x,a), To eCThb B JJI0O0M cilyyae peuieHrue 0yaeT ONTUMaJIbHbIM OTHOCUTEIbHO CAEJaHHbBIX MPEANTONI0KEeHUIA.

bauzocts GyHKIIMIT TTOHUMAETCS B CMBICIE METPUKU Lp (KBampaTA4HasI Mepa):

d[/(), H()] = V(A0 — /H09)*P (x)dx . (B.5)
3anuceiBaeMm dopmyiny (B.4) B obmeit popme
Ka) =] 0z,0) PR}z, (B.6)

roe 1 (a) — cpemgHuii pUcK;
0(z,a) — DyHKIIUS TTOTEPh
B 33/1au€ MUHMMU3ALMKI CPETHEr0 PUCKA MPU BOCCTAHOBJIEHUU PETPECCUM 110 SIMIUPUYECKUM JAHHBIM Zj, Z) ... .
MuHuMaibHOe 3HaueHue (B.6) mocTuraercsi ¢ JOBEPUTENIEHOM BEPOSITHOCThIO P, Ha3bIBaeMOM HAIEXHOCTHIO
BOCCTaHOBJIEHUSI.
ITpakTnyeckoe pelreHue 3anadyu, odecreynBarolee MUHUMHU3ALMIO CPEHETO PUCKA BOCCTAHOBJIEHUSI perpec-
CHUM C 33[]aHHOW HAaJeXHOCTbIO Ha BBIOOPKAX KOHEYHOTro 00bEMa, COCTOUT B MOCTPOEHUM YpPaBHEHWS BbIOPAHHOW
100(1—a)-mpoueHTHOI 0b1acTu Dyx COBMECTHOI'O pachpenejeHusl 3HaYeHU nokazarteyeil Y, X.

Dy D(a, u)=0, (B.7)

TIe ¥ — BEKTOp MapaMeTpOB, BKIIOYAIOILINIM OMIOPHBIC 3HAUEHMST COBMECTHOTO pacrpeae/ieHs] U3MEPEHUI X, ¥, B TOM
qyICIIe CPeIHME 3HAYCHUS ), X, CPEIHME KBALPATHUCCKIE OTKIOHCHIS Sy, S, ¥ napHblit K03(DOULMEHT KOPPEIALMN
Ryx. Haxomutcs perieHue ypaBHEHUSI OTHOCHUTEIBHO Ryx MpU BLIOOPOYHBIX 3HAUECHMSIX OMOPHBIX BEJIWYMH. B yact-
Hoctu, 100(1—a)-mpolieHTHasT MOBepUTeIbHasE O0JAaCTh COBMECTHOTO TIOMAafaHMsl 3HAYEHUH ), X OMpenesieTcs
ypaBHEHHWEM 3JUIMIICOMIA

_3)2 _ _ V)
% — 2R,y — ) x—x) + % = 1—R,,

(B.8)

C PACTSIKEHUEM, COOTBETCTBYIOILMM HAa3HAYEHHOM NOBEPUTEIbLHOM BEPOSATHOCTUA U obbeMaMm BbIGOpOK.
3amaBast CTaTUCTUYECKUE TUIIOTE3bI O npeacjabHbIX 3HAYCHUAX Y=YulX= Xo, HaxoauM pPECIICHUE YPAaBHCHUA

(B.8) oTHOCUTEIBHO Ryx, YTO MO3BOJISIET ONPEACIUTh KaTUOPyoIInii KoapduumreHT
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\e % R, (B.9)
x
U CMEUICHUEC
a=y— bx (B.10)
IJ1s1 BOCCTAHOBJICHU perp(?CCHOHHOfI 3aBUCUMOCTH
y=a+ bx (B.11)

MEXIY MEXaHUYECKON XapaKTEPUCTUKOM U U3MEPSIEMBbIM (I)I/ISI/I‘{GCKI/IM ITOKa3aTeJjIeM.

Kak mpaBuno, ypaBHeHust (B.7) sIBIS10TCSI HETMHEHHBIMU OTHOCUTEJIBHO Ryx, B CBSI3U C YeM 11€J1eCO00pa3HO

HUCII0J1b30BaTh OAWUH U3 l'[pI/I6J'[I/I)KCHHbIX METOOOB OTbICKaAHUS pCLHCHI/Iﬁ C I/ITepaL[I/Ieﬁ Ha i-M 11are
w(i+ 1) =u i)+ t(igli), (B.12)

rae g (i) — eIMHUYHBIN BEKTOp B HAIIPaBJICHUM I'PaJMCHTA;
t (/) — 3HaYeHHUeE IIara.

10
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