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MEXTOCYITIAPCTBEHHDBHU CTAHIAAPT

CTAJIb

Hepa3pymamomuii KOHTPOJIb MEXAHHYECKHX CBOHCTB H MHKPOCTPYKTYPbI
METAJUICNIPOAYKHHH MAarHNTHbIM METOAOM

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

Hara Beenenus 1998-01-01

1 OBJIACTD ITPUMEHEHMHAA

Hacrossuiui craHaapT paclpoCTpaHSIETCA Ha COPTOBOM, JIUCTOBOW,
oJocoBOM, PaCOHHbBIM MPOKAT, JIACTbl C HEMArHUTHBIMH MOKPBITUSIMU,
TPYyObl, MHOIOCJIOMHbBIE JIUCTHI U JIEHTbI U3 YIJIEPOAMCTDIX, JIEFMPOBAHHBIX
U 3JIEKTPOTEXHUYECKHUX MAPOK CTAJIM U YCTAHABJIMBAET HEpaA3pYyLIAIOILHUA
MarHUTHBIM METOA KOHTPOJISI MEXAHUYECKUX U TEXHOJIOTUYECKHUX CBOMCTB
U MUKPOCTPYKTYPHI.

CraHgapT MOXeT OBITh pacnpocTpaHeH Ha APYrue BUAbI METAJUIONPO-
OYKIIMHM IO COIJIACOBAHUIO U3rOTOBUTEJIS C MOTPEOUTEIEM.

Hepaspyluamowmmin MarHuTHBIA METO KOHTPOJISI IPUMEHSIETCSA Hapsly
C METOJJAMH UCIIBITAHHUHM, YCTAHOBJIEHHBIMHU B CTAHIAPTaX IO ONpeaese-
HUIO:

npenesia TEKy4eCcTH (PU3UYECKOro, yCJIIOBHOIO, BpPEMEHHOIo CONPOTHUB-
JIEHUSI, OTHOCHUTEJIBHOI0 YIUIMHEHUs T0Cje€ pa3pbiBa, OTHOCHUTEJbHOIO
CYXKEHUs norepedHoro ceyeHus nocie paspoiBa mo FOCT 1497 u TOCT
10006

OTHOCUTENIBHOTO paBHOMepHoro yinHeHUs o F'OCT 1497;

KO3 PULUEHTA MIaCTUYECKON aHU3OTPOIIMHU, MoKa3zarteseu gedopma-
LIHOHHOTO YITPOYHEHHUS U HEPABHOMEPHOMN IUJIACTHYECKOM nedopMaLuu
mo N'OCT 11701;

UCTUHHOro conpoTuieHUs pa3pbiBy nmo 'OCT 10006;

HM3nanue opnumaibHoe
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tBepaoctd o OCT 2999 I'OCT 9012, 'OCT 9013, TOCT 22975,
{OCT 23273;

Besu4yuHbl 3epHa o NT'OCT 5639;

MOJIOCYATOCTH U CTPYKTYpHO-cBoboaHoro teMeHTuTa o FOCT 5640;

YYBCTBUTEJIBHOCTH CTAJIM K MexaHHuecKoMy ctapeHuro mno [OCT
7268:

yanapHoro u3ruba no 'OCT 9454;

noau Ba3koi coctapasmoieil B uanome no F'OCT 10006;

ryouHs! JyHKU o TOCT 10510;

yucada neperudoB no 'OCT 13813;

crumiowiuBaHus nmo N'OCT 8695:

yrja U3ruba wiv OoLUE€HKHU NpeacjbHON TUIACTUYHOCTH IPH U3rude mno
OCT 14019;

rnyouHsl obesyrinepoxeHHoro cios no 'OCT 1763;

oTHOocHUTENBbHOU nedopmaumm npu ocanke no F'OCT 8817;

3zaruda no NOCT 3728.

2 HOPMATUBHDLIE CCbBLIIKHA

B HacTosi1LEM CTaHOApTE UCITOJb30BAHbI CChUIKHM Ha CJIEAYIOIME CTAH-
JapThi:

[OCT 27.202—83 HapexHocTb B TeXHUKE. TEXHOJOTMYECKUE CUCTE-
Mbl. MeTonbl OLIEHKH HAAEKHOCTH IO NapaMeTpaM KayecTBa U3TrOTOBJISIC-
MOH TIPOAYKLIUH

[TOCT 1497—84 Metamsl. Metoabl UCIIBITAHUSL HA paCTSIKEHUE

[OCT 1763—68 Cranbs. MeTtoasl onpeaejieHUs riyouHbl 06e3yriepo-
JXEHHOro cjos

I'OCT 2999—75 Metannsl M cruiaBel. MeToa U3MEpEeHUs! TBEPIOCTH
no Bukkepcy

[OCT 3728—78 Tpybnl. MeToabl UCTIbBITAHUSA Ha U3rud

F'OCT 5639—82 Cranu u cruiassl. MeToabl BbISIBJICHHUS U OIpeneie-
HHSI BEJIMYMHDBI 3€pHA

[[OCT 5640—68 Cranb. MetajutorpagpuiyeckKuii METOM OLIEHKU MUK-
POCTPYKTYPbI JIUCTOB U JIEHT

'OCT 7268—82 Cranb. MeTton onpeneneHusl CKJIIOHHOCTH K MEXaHU -
YECKOMY CTAPEHHIO MO0 UCIMBITAHUIO HA YHAPHBIA U3rud

[TOCT 7564—73 Cranb. O01mue npasuiaa otoopa nmpod, 3aroToBOK U
oOpa3LoB I MEXAaHUYECKUX U TEXHOJIOTMYECKUX HUCITBITAHUN

F'OCT 8695—75 Tpybnl. MeToa MCIIBITAHUSI HA CIUIIOLIMBAHUE

FOCT 8817—82 MeTtaminbl. MeTon UCIIBITAHUA HA OCAAKY
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[OCT 9012—59 Metamnbl. Metog U3MepeHUS TBEPHOCTH Mo bpu-
HeJTIO

[OCT 9013—359 Metannbl. Meton u3MepeHHUsT TBEpAOCTH 1o Pok-
BEJLTY

[OCT 9454—78 Metanabl. Meton UCNbITAHUS HA yAapHbIA H3rud
[MpU MOHUXKEHHBIX, KOMHATHOMW U MOBBILLIEHHBIX TEMIIEpaTypax

[TOCT 10006—80 TpyOnt MeTayutHuyecKHe. MeTod HCNbITAHUS Ha pac-
TSXKEHUE

TOCT 10510—80 Mertanapl. MeToa UcnbITaHUSI Ha BbIIABJAUBAHUE
JIMCTOB U JIEHT 110 DPUKCEHY

[OCT 11701—84 Metayuibl. Metonpl HUCNbITAHUSA HaA PACTAXEHUE
TOHKHUX JIACTOB U JICHT

[TOCT 13813—68 Merannsl. MeToj vCnbITAHUSA HA neperud JIMCTOB
U JIEHT TOJILMHOUN MEHee 4 MM

[TOCT 14019—80 Metannnl. Metoanl UCMbITAHUS HAa U3rub

[OCT 15467—79 YmnpasiieHHe KayecTBOM IMpoayKuuHu. OcCHOBHBIE
MOHATUSI. TEpMHUHBI U oNpeeNeHUS

[[OCT 15895—77 CrarucTHYecKUe METOIbl YyIpaBJeHUs] KaueCcTBOM
NpOAYKUHUU. TepMUHBI U ONMpEaeIeHUS

TOCT 16504—81 CucreMa rocynapcTBeHHbIX HMCIbITAHUN TMPOLYK-
UUU. McnbITaHUA U KOHTPOJIb KA4YeCTBA MPOAYKIHUU. OCHOBHBIE TEPMUHDI
U OIpeaeieHUs

[OCT 18321—73 CratucTHYecKMi KOHTpOJIb KauyecTBa. Metonabl
cjJydyarHoro ortoopa BbIOOpOK LUTYYHOU MPOAYKLIMU

'OCT 20736—75 CTaTHCTHYECKHI NPUEMOYHBII KOHTpOJb MO KO-
JTUYECTBEHHOMY NpHU3HaKy. I11aHbl KOHTpOIA

[OCT 22975—78 Merananl u cruiaBbl. MeTon U3MEepeHHUs! TBEPAOCTH
no Pokseany npu Manbix Harpy3kax (mo Cynep-Pokseniy)

[OCT 23273—78 Metannsl 4 cruiaBbl. U3MepeHHe TBEPIOCTU METO-
IOM ynpyroro orckoka 6oika (nmo Hlopy)

TOCT 27772—88 Ilpokar ansi CTpOUTENBHBIX CTAJbHBIX KOHCTPYK-
UK. O0LMEe TEXHUYECKHUE YCIOBUS

3 OBIIIME TPEBOBAHHUA

3.1 Hepaspyiuaoliyid MArHUTHBIA METOd KOHTPOJSI TNpPUMEHSETCS
[PpHU HAJITMYUHU YCTOUYUBBIX MAPHBIX WIK MHOXECTBEHHBIX BEPOSITHOCTHDIX
COOTHOLUEHHU I MeXY KOHTPOJUPYEMbIMH MOKA3aTEISIMU KaYyecTBa U Mar-
HUTHBIMH XapaKTEPUCTUKAMH CTAJIHU.

3
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Bce BepOSITHOCTHbBIE OLIEHKH, UCITOJIb3yEMbIE B HACTOSILLIEM CTaHAAPTE,
[IPUMEHSIOTCS TTPU JOBEPUTEIABHON BeposiTHOCTU He HUuxXe (,95.

[Tpy criiomIHOM WIM NMOUITYYHOM HEpa3pyllallleM MarHUTHOM Me-
TOAE KOHTPOAA NPUHATAA BEPOATHOCTL O0ECleYeHUsas HOPM CTAHAAPTOB
JOJIXXKHA 00ecCrievMMBaThbCsl B KAXKIONU MAPTHH.

3.2 KoppensuimoHHas CBA3b MeXAY MAaTHUTHLIMU XapaKTepUCTHKAMMU
M [10Ka3aTe/JsIMU KayecTBa OINpeEac/sieTcss Ha KaXKIOM NpearpyuaTHU Ha
OCHOBAHUY UHPOPMALUMOHHOIO MACCHUBA IJIST KAXKAOM MAPKU WIM TPyl
MAapoK CTaJleH, OTJHYAIOLLUHUXCSA, B OCHOBHOM, COIEPXaHHUEM YIJIepola.

JlonyckaeTcsi rpynnupoOBKa pa3iMyHbIX MAapoOK CTAJIM U OOHOTHITHbIX
npopujie MnpokKara, €civM pPacCYUTAHHOE MO OObeAHMHEHHOH BbIOOpKE
YPaBHEHWE PErpecCU UMEET 3HAYMMbIA KO3(DPULMEHT KOPPENSILIMHU.

[Tpy HeoOXOAMMOCTH KOHTPOJIb OCYLIECTBISIETCS C YYETOM JPYIrUX
CTPYKTYPHO-YYBCTBUTEJIbHbIX XapaKTEePUCTHK, XUMUNYECKOTO COCTaBa Me-
Ta1a U TEXHOJOTMYECKUX MapaMeETPOB.

3.3 TepMuUHBI, OCHOBHbIE TOHATUS U 0003HAYEHUST — B COOTBETCTBUH
¢ TOCT 16504, TOCT 15895, TOCT 15467, T'OCT 18321, TOCT
20736.

4 CPEJCTBA KOHTPO/JIA

4.1 Jnst Hepa3pyllalLEero KOHTPOJS MO HACTOSILUEMY CTAHAAPTY IPH-
MEHSIOT IIpUOOPDBI, UIMEPSIOLIUE OAHY WIH HECKOJBKO CTPYKTYPHO-YYB-
CTBUTEJIbHBIX XapaKTEPUCTUK C OCHOBHOM NMOTpeIIHOCThIO HE OoJice 5 %
B paboyeM auanazoHe U3MEPEHUH.

4.2 Ha pe3yabTaThl H3MEPEHUH MATHUTHBIX XapaKTEPUCTHK MeTasUia
MarHUTHbIM METOJAOM HE€ IOJLKHbI BIUSTh Apyrue ¢peppoOMarHUTHbIE TEja
v 3JICKTPOMArHUTHbIC T10JIS1, XapaKTEPUCTUKU KOTOPbIX HE COOTBETCTBYIOT
TpeOOBAHUSIM H YCJIOBUSIM 3KCIUIyaTallMHU NpHUOOPOB.

5 NMOPAAOK ITOATI'OTOBKMH K ITPOBEAEHHUIO KOHTPOJIA

5.1 OtHop obpa3uos wis npoBenaeHUA ucnbiTaHu — o 'OCT 7564.

5.2 KonnyectBo 06pa3loB, nojaBepraeMblX Hepa3pyluawlleMy KOH-
TPOJIIO, JOJIXKHO ObITh O'OBOPEHO B HOPMATUBHBIX IOKYMEHTAX HA METAJI-
JTIOTIPOAYKLIHIO.

5.3 KosunyectBo U3IMEPEHUH MaArHUTHOrO MMapaMeTpa U HAIlpaBJIEHUE
YCTAHOBKH ABYXITOJIOCHBIX JATYHUKOB Ha UCITBITYEMbIX YYACTKAaX 0Opa3LIOB
OJDKHO OBITH OTrOBOPEHO B HOPMATHUBHBLIX JOKYMECHTAX HA TPOBEACHUE

Hepa3pylaloLIero KOHTPOJIs.
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5.4 Ilpu HepaspylldloleM KOHTPOJIE MMOKa3aTeied KayeCcTBa, OLeHH-
BA€MBIX 110 IIPU3HAKY «YAOBJIETBOPUTEJIbHO-HEYAOBJIETBOPUTENBHO», YC-
TaHAaBJIMBAETCsT JOIMYCTUMBIN Tpeaen U3MEepaeMor MArHUTHOMU XapakTe-
PUCTUKHU, TapaHTUPYIOIUUN YCTAHOBJIECHHBIE HOPMbBI C TNPUHSTOU B
CTAaHIapTE€ BEPOSATHOCTLIO.

5.5 Jonyckaercs HCMOJB30BaTh YTOYHEHHBIE IMOKA3aTejlu KadyeCTBa
METAJIONPOAYKUMH, UCKITIOYAIOLLME NTOTPEIUHOCTD pa3pylialolinuX UCI1bI-
TaAHUM.

5.6 HuxHga rpaHuua HoBepUTENbHOro HHTEpBaJa KO3(QEPULIMEHTA
KoppeasiuMU Mo a0CONMIOTHOM BEJIUYUHE HOJMXHA ObITh BbILIE €0 KPUTH -

YeCKOro 3HayeHHusl MpU ypoBHeE 3HAUYMMocCTU o = (,05.

6 IIOPAJOK INTPOBEAEHUA KOHTPOJIA

6.1 O6s13aTe/IbHOMY ONpeaesiceHUIO MOIIEXAT CTATUCTUYECKUE XapaK-

TEPUCTUKHU MO KAXIOMY MHPOPMALIMOHHOMY MAacCUBY, COCTAB KOTOPBIX
NIPpUBEIECH B. IPUJIOXKEHHUH A.

6.2 3HayeHUs MPUEMOUYHBIX YUCE BBIYUCIAIOT N0 GOpMYyJIaM:
CH, = XG, +t- Sm‘ — I8 XapaKTepUCTUK, HOPMUPOBAHHBIX CHU3Y;

C,=X%-1- Smj — JUISL XapaKTepUCTUK, HOPMUPOBAHHBIX CBEPXY,

rae X;f — HOpMa i-ro rnokKasaresist Ka4ecTBa, YCTAHOBJIEHHAsA COOTBETCTBY-
IOLUMM CTAaHAAPTOM JJI XapakTepUCTUK, HOPMMHPOBAHHLIX
CHU3Y;
X° — HopMa i-To Mokasaress KayecTBa, YCTAaHOBJIEHHAs! COOTBETCTBY-
IOLIMM CTaHOApTOM It XapaKTepUCTUK, HOPMMPOBAHHBIX
CBEpXY;
S,.; — OCTaTOYHOE Cpe/HeE KBAAPATUYECKOE OTKIIOHEHHUE i-T0o MOoKa3a-
TENSl KAYeCcTBa, onpeaesieMoe o GopMyaam:

S (X -X)

= — — 2
S, > N1 W Spey SN1-R2,

1=}

rme X, X' — IMoKasarejly KadecTBa, OIpeldesisieMble NMpH Hepaspyluao-
IIMX U pa3pyLIAIOLIMUX UCTIbITAHUSIX,
N — o6beM BBIOOPKH;

S, — cpedHee KBaJApaTHYeCKoe OTKJIOHEHHE i-ro nokKasareisl Ka-
YeCTBa;

R — xo3ddpUuLMeHT KOPPEeNSIUHH;
! — 3Ha4YeHUe kxpurepusi CTbIOOCHTA I TNIPUHSTOH INOBEPU-
TEJIbHOW BEPOSITHOCTH.
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Ecau 3HaYeHMs pe3y/IbTaTOB HEPa3pylIaloLIEro KOHTPOJIA BBIXOAST 3a
[Ipeaesibl, OrpaHUYEHHBIE NMPUEMOYHBNMH YUCIAMHU, NapTHUA TOABEPracTCs
UCITBITAHUSAM apOUTPAKHBIMU METOIAMMU.

6.3 YposeHb 1r1oka3aTessi Kayectsa X. B [IapTUU COOTBETCTBYET TPEOO-
BAaHUSAM HOPMATHBHbBIX NOKYMEHTOB, €CJM 10 KaXIOHU XapaKTEepUCTUKE
BbIMTOJIHAIOTCH CJACAYIOLINE YCITOBUA:

X 2 CH, — IUISA XapaKTepUCTUK, HOPMUPOBAHHBIX CHU3Y,

X, < C, — s xapakTepUCTHK, HOPMHUPOBAHHBIX CBEPXY,

(S 4< CB, — JUISl XapakTePHUCTHUK, HOPMHPOBAHHBIX CBEpXy H

CHHU3Y.

KoHTponupyeMass METaJIONPOAYKLIUA, YIOBJETBOPAKOIAA BbILIE-
YKa3aHHBIM YCJOBHUSM, UCIMTBITAHUAM HE I[IOABEPraeTcs, a B I[IPOTOKOJIE
UCMIBITAHUM MPOCTABJSIOTCA pacye€THbIE 3HAYECHUS MNMOKa3aTeaeu Kaye-
>TBa.

6.4 MertajuionpoayKuus, He yooBjieTBopsiiolasi 6.3, UCHbITBIBAeTCA
no N'OCT 1497, TOCT 1763, TOCT 2999, TOCT 3728, OCT 5639,
FOCT 5640, T'OCT 7268, T'OCT 8695, T'OCT 8817, T'OCT 9012,
[TOCT 9013, TOCT 9454, TOCT 10006, TOCT 10510, TOCT 13813,
[OCT 14019, TOCT 22975, TOCT 23273.

6.5 [Ins oLlEHKM COBIAJAEMOCTH pe3yJbTaTOB OIIpedeIeHUS IMOoKa3a-
TeJIe KayecTBAa Hepa3pylIaIOIMM U pa3pylIaloLIUM METOJAMHU IIPEATIPH -
ATUE-U3TOTOBUTE/bL JOJDKHO ITOABEPTraTh TMAapaJUIC/IbHBIM HCIIbITAHUSM
yKa3aHHbIMU MeTonaMH He MeHee 10 % KOHTpOJMPYEMBIX ITAPTUN METaI-
Jla 3a MepHUoOO KOHTPOJIS IPOKAaTa.

6.6 TpyObl M MpoBOJSIOKA, U3rOTABJIMBAEMbIE U3 3aroTOBOK, MOCTABJISA-
EMbIX C OLIEHKOM [MoKasarejied KauecTBa, MMOABEPraloTcsa MnapaieJlbHbIM
UCTIbITAHUSAM YKa3aHHbIMHY MeTodaMu B oObeMe, HEOOXOOUMOM ISt 00-
pa30BaHUSI MPEACTABUTEJbHON BBIOOPKHU 32 NEpUOI KOHTPOJIA.

7 OBPABOTKA PE3Y/IbTATOB

7.1 Jlnsa obecrieyeHHss eAMHCTBA METOAMKHU U TOJIYYEHUS COMOCTABU-
MBIX PE3yJIbTATOB HEpa3pylUaoLIEro MarHUTHOTO KOHTPOJISA MeXaHWYec-
KMX CBOMCTB MPOKATa U TPYO PEKOMEHIAYETCS MMPUAEPKHUBATHCA (POopMa-
JIMA30BAHHOM TIIpouUeaypbl IIPUHSITUA PEUIEHUH TIIpH IIOCTPOCHUU
MaTEMATUYECKMX MOJIeJIeH MoKa3arejeid MEXaHMYeCKUX CBOMCTB. Onuca-
HUE TEXHOJIOTUU aBTOMAaTU3WPOBAHHOIO IMOCTPOEHHSI MAaTEeMaTHUYECKUX
MoJeJICiH TPUBENECHO B IMPUWIOXEHUU b.
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7.2 Honyckaercsi MpoBEAEHUE paCueTOB NAPHBIX U MHOXECTBEHHBbIX
KOPPEASALIMOHHBIX CBA3E€H U INOCTPOEHME YpaBHEHUH pErPeECCHU METOAOM
BOCCTAHOBJIEHUS KOPPEAALMOHHBIX 3aBUCUMOCTEN MO JAaHHBLIM Hecorjaa-
COBAHHBIX U3MEPEHUMN, TO €CTb U3MEPECHUHN, MONYYEHHBIX Ha oOpa3siiax,
OTHEJIbHO B3SITBIX, HO MMPpUHAMLIEXKAUNX NaHHOU COBOKYITHOCTH, 110 METO-
IUKe, MpUBeAecHHOM B NMpUWIOXEHUH B.

7.3 OueHkKa COBINaJacMOCTHU pPE3yJIbTATOB ONpEJeeHUs MoKa3areneun
KayecTBa HepaspyulalllUuM U paspylualoliuM METOJaMU TMPOBOAMTCS C
[IOMOILLbIO KOHTPOJbHBIX KAPT, AHATUTUYECKUM WU rpadpUyeCKUM METO-
JAMM.

Jlonyckaercst OObEAVHATD B KOHTPOJIBHYIO KapTy pe3y/IbTaThl Mapa-
JIEJIbHOTO KOHTPOJSI MEXAHUYECKHUX CBOHMCTB TPYINbl TOJALIUH MMPpOKaTa U
MapoOK CTaJIM.

7.4 KoJHMYeCTBO OTKJIOHEHWM, BBIXOLSLINUX 33 KOHTPOJIbHBIE I'DAHU-
Lbl, HE JOJDKHO IpeBbIIUATD 3 % 3a nepuon KoHTposi. Ilpu HeyooBJIETBO-
PUTEJIBHBIX DPE3YAbTaTaX MUCMBITAHUH KOHTPOJIL MAPTUH NPOBOAMTCS B
COOTBETCTBUU C TPeOOBAHUSIMU TIOCYAAPCTBEHHBIX CTAHAAPTOB U TEXHHU-
YECKUX YCIOBUH HA METANIONPOAYKIIHIO.

7.5 OneHka Iokasareje KadyecTBa SIBJSCTCST YAOBJIETBOPUTEJILHOM,
eC/IM CMELICHUE LeHTpa pacnpencjieHUst OTHOCHUTENbHO UEHTPAJIbHOM

AMHUU He npesbiaer +0,55_ .. . Ilpu OonblieM cMeWeHUHM LEHTpA

pacnpeaesieHUs: OTKJIOHEHUN OCYLLIECTBIISIETCA KOPPEKTUPOBAHUE ypaBHE -
HUK perpeccuy; 3aKkJoYeHUe 0 HEOOXOOAUMOCTH YKAa3aHHOI0 KOPPEKTHU-
pPOBAHUST BBIHOCHUTCSI HA OCHOBAaHMMU 0O0padOTKU BBIOOpKU O0OBEMOM HE
MeHee 50 nmapTuil.

7.6 B npoToKos UCITbITAHU K 3aHOCSIT HOMEP HOPMAaTUBHOIO IOKYMEH -
T4, MO0 KOTOPOMY IIOCTaBJAETCA NPOAYKLUUA, MAPKY CTAJH, TOJLIHUHY,
TUNIOpa3Mep KOHTPOJUPYEMOTIO U3AECINUsA, HOMED TUIaBKU M MapTHM, 3Ha-
YeHUSA MATHUTHOH XApPAKTEPUCTUKH M IMOKa3aTe/ied KayecTna.

7.7 B mnportokoJsie UCNBITAHUN HA MPOAYKLHIO, MPOKOHTPOJIUPOBAH-
HYIO 10 HacTosiLIeMY CTAHIAAPTY, YKA3bIBAlOT MEXaHHUYECKHUE CBOMCTBA B
eANHULIAX U3MEPEHUsI, YCTAHOBJIEHHBIX CTAHAAPTAMH HA MNMPOIAYKLHIO.

7.8 B cayyae cruioliHOro WM nolUTYYHOIo Hepaspyllualollero KOH-
TPOJISI B TEXHOJIOTUYECKOM TOTOKE MPOU3BOACTBA B MPOTOKOJE HUCIbITA-
HUM yKa3bIBaeTCA YpOBEHb CBOMCTB MapTHUU, o0ecrieyeHHbIH HOPMATUB-
HbIMU JOKYMEHTAaMHM Ha MNPOAYKIIMIO C T[IpUHATOM B CTaHAApTE
JOBEPUTENIBHON BEPOSTHOCTHIO.
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MMOAJIEXAIIIUX OBA3SATEJIBHOMY OIPEAEJNEHHUIO
ITPU HEPA3PYIHAIOHIEM MATHUTHOM METOJIE KOHTPOJIA

Tadonuua A.l

MEXAHUYECKHUX CBOUCTB

NnNokKa3aTcisMH

HopMaTuBHbBIH
Obo3HayeHNe OnpeneneHue HOKYMEHT PelnaeMble 3anavu
X Boibopka Matpuubl | ['OCT 15895 COop DaHHBIX
HaOMOHeHUH
(X{, X3,..., X¢) [Tokaszarenmu, k—| TOCT 15895 [TpencTaBUTENBHOCTD
KOJMYECTBO TNoOKasarte- BbIOOPKH
Jie! B BbIOOpKE
Ny Obvem BbiGopku, N — | TOCT 20736 HocratouHocTb 06b-
yuciao HabmoaeHUR Hag eMa HabMIooeHUH
KaXIbIM NoKa3aTenem
X Cpearice 3HayeHue FOCT 27.202 OueHKa  OCHOBHbBIX
CTATHCTUYECKMX Xa-
PAKTEPUCTHK
Sy Cpeanee ksaapatu-| ['OCT 27.202 OueHka  OCHOBHbBIX
YECKOE OTKJIIOHEHHE CTATUCTUUYECCKHUX Xapak-
TEPUCTHUK
Iy, Iy HosepurenbHbit MH- | TOCT 27.202 Onpenenenne npe-
TepBaji CcpeaHero 3Ha- DEeJIOB U3MEHEHHUA
YCHMS
lep Cratuctuka Cteilo-| T'OCT 27.202 [MpoBepka omHopoOA-
ONeHTa IS NpPOBEPKH HOCTH HaHHbLIX MW CTa-
rMNoTe3bl O PaBEHCTBE OWIBLHOCTH TEXHOJIOTHH
CpeAHUX 3HAUYECHH O6beautHeHHue BuIGOPOK
F, Cratictka Ouiiepa| 'OCT 27.202 IpoBepka onHopoa-
MPOBEPKH T[HUIIOTE3bl O HOCTH JAaHHbLIX K CTa-
pPaBEHCTBE AUCTIEPCHI OMIBLHOCTH TEXHOMIOIUH.
ObbennHeHne BHIOOPOK
Ry, x, Koagpdpuuuent xop-| ['OCT 27.202 OueHKa YpOBHA JIH-
pPE/SILIKK AN  OUEHKMH HEHHOH XOppesiLMOH-
NHHEHHON CBA3M MeXxay HOH cBsA3n. [Iposepka

rMnoTe3bl 3aBUCHMOCTH
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Hpodajqcenue mabauubi A. 1

HopMaTHBHHA
Ob60o3HayeHHe Onpenenexne ﬂ[:JKyM CHT PeutaeMpie 3anavm
| !, Cratuctka Ctbio-| [TOCT 27.202 [IpoBepka runoOTE3LI
NeHTa U191 TMNpPOBEPKHU O 3HaYMMOCTH Koppe-
3HAYUMOCTH KO3 PU- JIAUUOHHOMN 3aBHCHMOC-
LIMEHTa KOPPEAAUHHN ™
Soct OctatoyHoe craH-| TOCT 15895 YcraHoBIEHHE  mO-
JapTHOE cpeaHee KBaj- BEPUTEJIBHBIX  PaHUL
paTM4eckoe OTKJO- YpPaBHEHUS perpeccum
HEeHHE O1HOOK perpec-
CHU
Ry MHoxecTtBeHHbIH Ko- | [TOCT 27.202 OueHka YPOBHSI
3PULIUEHT Koppe- MHOXECTBEHHOH  JIU-
JTAUUKU MeXAay LeJieBbIM HEeAHON  (IMHeapu3o-
H COBOKYMHOCTBIO B/IH- BaHHOM) 3aBUCHUMOCTH
AIUMX  nokKasartesien
(XapakKTepuCTHKa  OI-
penensercss npH Heob-
XOOUMOCTU MHOrogdak-
TOPHOIO KOHTPOJIS1)
C, Ilpuemouroe wuyucno| TOCT 27772 ATrecTauus npo-
rnokKasaTtenss  KavecTsa, INYKLIUH
HOPMHPYEMOTO CHH3Y
C, IMpuemouHoe uucno| FOCT 27772 ATTecTauus npo-
noxasaTejii  KavyecTha, AYKIHH
HOPpMHPYEMOIC CBEPXY
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IIPH/TIOXEHHE b
(cnpasovroe)

OIMTUCAHUE TEXHOJIOTHHA ABTOMATHU3HPOBAHHOTI'O
[TIOCTPOEHHUA MATEMATHYECKHUX MOJAEJIEHA
C UCITOJAB30OBAHUEM BBM

b.1 Iloaroroska Ha HOCHTE/IZX H KOHTPOJIb BXOAHLIX JAaHHbIX

B npouecce NMNOAroroBKM UCXOQHOH HHGOpPMALIUU Ha MAUIMHHBIX HOCHUTEJIAX
OCYHIECTBAAECTCA TEXHUYECKHHA KOHTPO/b, 3aKJII0UAIOILIMHCA B NPOBEPKE KaAXIAOTO
YyUcsla Ha HeIPpaBUNLHBIA CUMBOIIL.

O1mndKH NMOAroTOBKU JaHHbIX BHABISIOTCS C ITOMOLIBIO pacrie4yaTku MHGop-
MallMM ¥ aHa/IW3a pacyeTHbIX TabAU OCHOBHbIX CTATUCTHUYECKUX XapaKTEPHUCTUK
rnokKasarejicd MeXaHU4YeCKUX CBOMCTB, XMMHUUYECKOTro COCTaBa CTAIM, MAarHUTHBLIX
CBOHMCTB U IPYIrUX IapaMeTpoB.

[locnie KOppEeKTHUPOBKM [AHHBIX NEPECYUTHIBAIOT CTATUCTHYECKHUE XapaKTe-
PHCTUKH U NMPUCTYNAOT K POpMUPOBAHUIO paboyero MaccuBa U aHaNIU3y NAHHBIX
C TOMOIUBIO BbIOOPOUYHLIX METOAOB MATEMATHUYCCKON CTATUCTUKMA.

b.2 Oprasnsanug padoyero MacCHBa. AHAJIH3 pe3y.IbTATOB MCNLITAHHM

M3 MHOXECTBA NapaMeTpoB, COCTAaBAAIOIMX UCXOAHYIO NHDOPMALINIO, YCAOB-
HO (¢opMHUpPYIOT rpynny (¢akropoB (paboynii MacCHB), COACPXKALLYIO BCE BJINS-
IOIHE NEpEMEHHDLIC M 1TOKa3aTelb MeXaHMUYEeCKUX CBOHCTB.

3HayeHUs InoKasarejJcd KadyecTrBa, He Hecylie MHOOPMALIUM B KOHTEKCTE
pellaeMo¥y 3alayM, a TaKkKe COOTBETCTBYIOLLME UM 3HAYEHUS HE3aBHCHUMBIX BJIU-
AI0INUX TICpeMEeHHbIX M3 BLIOOpKM yaansior. B 3TOM ciayyae cTaTUCTHUYECKME
XapakKTePUCTUKH TEPECUYUTHIBAIOT.

HickioueHne pe3ko BbiAENSIOUMIMXCS 3HAYCHHUHM OCYLUECTBISIETCH MCXOAS M3
KQYE€CTBEHHOI'0 U KOJUYECTBEHHOIO aHAIU30B BbIOOPKHM.

[Tpu GonbloM yucie HabNOICHUH UCNOAB3YETCA «MPABU.]IO TPEX CHIM», IO
KOTOpOoMY HabnwaeHue X HUcKIovMaeTcss B ciydae, €C/JIM ero OoTKNOHeHHe oT X
npeBOCXOOUT 3.9, rae S — cpelHee KBagpaTHyecKoe 3HAYeHHUeE ToKa3aTes Kaue-
CTBA.

CornacHo 6ojiee TOUHOMY KPUTEPHIO OLIECHKM aHOMAJIbHOCTH 3HaYyeHHI pac-
CMaTPUBAaETCH YNOPsSIAOYEHHAst BbIDOpKa pe3ynbTaroB HAONMIOACHUH

X s X;8,.,8X (b.1)

rie n — 4YUC/o HAONIeHUH B KAOKAOM Nokasarene.
HTo06b! OLIEHHTD NMPUHAIEXHOCTb X, ¥ X| K JaHHOH COBOKYNHOCTH Y MPUHSATD

pelieHne 06 UCKNIOUECHHM WM OCTaBleHHH X, (X,) B COCTaBe BbIOOPKU, HAXOAATCS
OTHOWCHNS

X -X X-X (b.2)

10
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PeaynbTars! cpaBHUBAIOTCS ¢ TAQMYHBIM 3HaYeHMEM 3 kpyTepus CMHMPHOBA O BbIMMC-
NIEHUU KPUTUUYECKMX 3HAUECHHUIH TIpHU BEpOSITHOCTH P, KOTOpbl€ HAXOAAT U3 COOTHOLLUEHUH:

a=PWU, 2B u a=PU, 2B (5.3)

ANS JaHHOTO oObeMa n M ypoBHSA 3HauynMocTH o =0,035.

Ecam U, (U;) 2 B, T0 noago3peBaeMblii B aHOMabHOCTHU pe3y/ibTaT Habnione-
HUS UCKIIOUAETCS U3 BHIOOPKH, B NTPOTHBHOM C/1y4ae OH OCTaeTcs B BhIOOpKE.

YKa3aHHbI KPpUTEPHUH MCNIONB3YETCA WIS ManbiX BHIOOPOK 0OrheMoM  <50).

b.3 HccnenoBanme XapakTepHCTHK pacnpene/icHHst H BpUBeieHHe K HOPMAJILHOCTH

[leneBol nokasartesnsb (Moxasaresib KayecTsa) c(popMHPOBAHHOM rpyniibl ¢ak-
TOPOB TTOABEPraeTCsl UCCNEAOBAHUIO HA HOPMAJILHOCTDL pacripeneaieHus.

[IpoBepka HOPMAJILHOCTH pacripelc/ieHUs1 NMoKa3aTe/lek OCYUIEeCTBASAETCH MO
kpuTepusaM: y? I'lupcoHna s oobeMa BoiGopkH npesbialonieit 200, KoaMmoroposa
wist oobeMa BbIOOpKM npesblmiawoieii 100, 1 Museca — CMupHOBa s o6bema
BLIOOPKH rpesbiiiaolei 50.

B cnyyae oTCYyTCTBUS HOpPMANbHOCTH pacrnpenesicHUs BBIMOJHSETCH TIEpEXo

OT UCXOAHOTO noka3sarenst X K Apyrol nepeMeHHom Y nyreM GyHKUHUOHAIbHOTO
npeobpa3oBaHUS AAHHDbIX.

B cnydyae HOPpMaJILHOCTH paclipec/iCHUA 11EJ1EBOT0O NOKA3aTeNs Wik nNpmuseje-
HUS K HOPpMAJIbHOCTH BBIUUCASIEMBIE €TO CTATUCTHYECKHE XapaKTEPUCTUKHU UMEIOT
M3BECTHbIE pacrnpeacieHUs Y JUIS 3TUX XapaXTEPUCTUK MOXHO YCTAHOBHUTh JOBE-
PUTEIbHbIC Npeaenbl U3MEHECHUS, B TOTAAa OLICHKU Oyayllern MOoJA€eiN CTAHOBATCH
OOOCHOBAHHBIMH C BEPOATHOCTHO-CTATUCTUYECKOU TOUYKH 3PEHHUA, YTO MO3BOAACT
NMEPENTHU K ClIeAYIOUIEMY 3TANny MOACIUPOBAHUSA 1O paCcCMAaTPUBAEMOM CXeMe.,

Ecniu nepexol K HOPpMaJIbHOCTH HE OCYLUECTBJIIEH, TO 3TO BJeyeT 3a cobom
HEHAJEeXXHOCTb CTaTUCTUYECKUX OLIEHOK OyAylLieH MOJCIM.

b.4 Ouenka o6bema n3Mepenuii

Ecny 0o6BeM BLHIOOPKU M0 LI€1EBOMY NapaMeTpy He MEHbLIE BEIYUCAEHHOIO T10
MMPUBOAMMbIM HUXE (pOopMyJiaM, TO OCYLIECTBRIISIETCSA NEPEXo] Ha CAeAYIOLLHHA ITall
CTATUCTUYECKOH 0OpabOTKM AAHHBIX, B IPOTUBHOM Cydae NPOU3BOAUTCA COOP
HH$OPMaALMH 118 TTONONMTHEHHMSA BbIOOPKH, U NpoLecc MOLENNPOBAHHUA NMPOBOAUT:
Cs 1 ZOTIONTHEHHOM BbIOOPKM COINTACHO CXEME.

[lycts Y — cpenHee 3HaueHue HabM00eHUHA NPpU NMPOCTOM CIy4aHOM BLIOOpKE
U BEPOSITHOCTD

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

roe d — BbIOpaHHOE MPeACNbHOEC 3HAYCHHE OLUIHOKH;

o — HEKOTOpadA Manas BEpOSATHOCTD;

Y — TreHepallbHOE cpelHee 3HAYEHUE.

B kayectBe npubNuXeHHsE MUHHMabHOro obbeMa n BeiOOpOYHON COBOKYII-
HOCTY BHIOMpaAeTCsi 3HaYeHHE

{
n=1+ (2 (B.5)
d
rne t — 3HayeHHe abCLHMUCChl AN KPUBOH HOPMaNbHOIO pacnpencyicHus, OTCe-

KAarluee Ha «XBOCTAX» TLUTOLdAb (.

[1
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b.5 Axann3 napHbIX 3aBHCHMOCTeiR
Hanvuue NHHEHHON KOppensiLHOHHOM 3aBUCHMOCTH MEeXAy nokasareaiMu X

U Y BbisiBisgeTca cpaBHeHHUEM Ko3ddULiMeHTa Koppenauuu R M KoppeJIALUHOHHOTO

OTHOUIEHUS 1.

Ecnu pasHocTb 2 — R? He npesbliuaer 0,1, TO NpeanonoxeHue o TUHEHHOM
dhopMe KOPPEAsLIHOHHON CBSI3HW NOATBEPKIAETCS.

Ecnu pasHocte n! — R? npesbimiaer 0,1, TO OlLIEHMBAIOT CYLLECTBEHHOCTh
pa3nuyuUa MeXay n U R.

C uenblo BBISAIBJIEHUS BHMIAA KPUBOJIMHEHHOH 3aBUCHUMOCTH CTPOSATCH KOP-
pENSILMOHHDBIE MOJIT U 3MIMUPHYECKHE JTUHHUMU PETrpecCUM, YCTAaHaBJIMBAIOTCS
dopMbl cBA3M Mexay Y v nokaszarensiMu X, noabuparOT aHATUTHYECKVIO
dopmyny Y= AX), oTpaxaolyio Xxapakrep IMIUPUYECKON KPpUBOH, Hanpumep:

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

Bce BbiOpaHHble 3aBUCHMOCTH JOJIXHBI OTPaXaTh Ka4eCTBEHHYIO 3aBHCHUMOCTD
MeXaHHUYECKHX CBOMCTB OT BAUSIOUIMX NOKAa3aTe/IeH.

b.6 IlocTpoenue Mojae/H

B kauecTBe CTATUCTUYECKOTO METONA YCTAHORBIEHNUSA CBA3U MEXIY 3aBUCUMOH
NEPEMECHHOM Y U COBOKYMHOCTBIO BAMAIOLUUX NMokazarteneit (X)) uUcnosib3yercs
NOLIaropbiit METOA NOCTPOCHHA MHOXECTBCHHOW perpeccuy, nNo3BOASIOLINN
BKJIIOYATh WM HUCKJIIOYATh HE3aBUCUMBIE TNEPEMEHHbIE X, B NOpsaAKe MX 3HauM-
MOCTH.

OueHka napaMeTpoOB BBINOJHAECTCA U JIMHEHHDBIX U JIMHEAPU30BAHHBIX MO-
nejen BUaAa:

m b.6
Y=ba+z b, X;, (b.6)

=1

rae Xi — I0Ka3are/Jy UCXORHOM COBOKYIMHOCTH (X)) WiaM nokasareiu, MnojyyeH-
Hble U3 (X)) nyreM anredbpandeckux npeobpa3oBaHHUid;
bo, by — KO3(PDUUNUEHTHI PErpecCUU, OLICHKH MapaMeTpoB MOJE/H.

KpuTepyii roiyaroBoro nocTpocHus perpeccuit ocHOBLIBAETCS HAa YMeHbllie-
HMW OCTATOYHOM CyMMbI KBaaparQB ypaBHeHWM (b.6), npu 3ToM B perpeccuio
BBOAMTCS TiEpeMEHHas, Haudonee BAMAKILAA HA 3TO yYMEHbLIEHWE Ha NAHHOM
llare, a MCKIKYACTC HAaUMEHEe BIIMAIOLILAS.

IIpoueaypa nocTpoeHus: MoAeAN NMPOAOJIKAETCS 10 TeX MOp, NOKa HE uUcuep-
NbIBAIOTCA BCe paidnuyHble X € (X)), i = 1l,m; Npu 3TOM MNOJHOEC MHOXECTBO
BO3MOXHBIX MojencHh cocrapasier 2™. [lowmaroBoe nocrpoeHHne npeanosnaraer
ABUXCHWUE MO HANPaBACHUAM, MEPCNEKTUBHBLIM C TOUKM 3peHUAl YMEHbLUEHUSA
OCTATOYHOM CyMMbl KBaapaToB. OKOHUYATCALHLIA BBHIOOp MOAEAH onpeaensiercs
CTATUCTUUYCCKOM HAAEXHOCTHIO €€ B LIEJIOM M CTAaTUCTHYECKON HalEXHOCTbIO
KaXaoH 1nojiyyaeMow OLieHKM b; napaMeTpoB MOAENHN.

Ha kaxnaoM /-M 1are noCTpoeHHs perpeCCMOHHON MOOENH BBIYHMCISIOT ee
XapaKTEPUCTHKM:

12
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N

n-1 n-1-1

— CTaHAapTHasa ounbKa OLECHKH MOAENAH C YYETOM
cTernecHel cBodoabI;

SOCT; -

2
Ry = n-1 SSH"") - — KO(PUUMEHT MHOXECTBEHHON Koppe-
{ 55 -1 ngumm, CKOPPEKTHPOBAHHbBIHA Ha CTEINCHH
Cn-l-1 S CBODOADI;
F [ SS_sSs— —  K03DOHUMEHT HaNeXHOCTH MHOXECTBEHHOTO KO-
b 3¢ PrumreHTa Koppensiumu (cratuctuka Ouiepa);
! — KO3(PUUNEHT HAACXKHOCTH KO3(P(PHLIHEHTOB perpeccHH (CTaTHCTHKA
! Sb CrbloneHTa),
rae 55 — cyMMa KBaipaTtoB OTKJIOHEHMH 3aBMCMMOM MepeMEHHOIl OT CBOEero
CPEAHEro;
SSsum — HakonjieHHasi CyMMa KBapaToB, 0O bICHUMAass MHOXECTBEHHOM perpec-
CUCH;

n — YMUCJIO HAONIOAEHUIA 11O KAXION NEPEMEHHOMN;
[ — 4ncno nepeMeEHHbLIX B YpaBHEHUH PErpecCHH Ha JAHHOM liare;
by — KO3(PUUHUEHT PErPECCHH;

Sh, — CTaHAApTHbBIC OUIMOKHU KOI(DPUMLIMEHTOB perpecCuu, BhIYUCAEMbIE KaK

3JIEMEHTbLI MaTpHULibl OOPATHON KOPPENSILIMOHHOH.

OuUeHKH b, napaMeTpoOB PErpeCCUOHHOK MOACIH COrNaCHO METONAY HaMMEHb-
IIHX KBaapaToOB BHIOMPAIOTCS HA KAXAOM Lare TaKMMH, 4ToOb! 3HaAaYEHHUSA, Xapak-
TEPU3YIOIIUE Mepy pa3bpoca 3KCNEepUMEHTANIbHBIX AAHHBIX IO OTHOWIEHUIO K
NpeacKa3aHHbIM 10 MOAENU 3HAYEHUSAM, BbITM MUHUMABHDI.

[Ipy ouleHMBAaHMM KayeCTBa MOAENU 3HAYECHHUA [, MoKa3areneil HaaeXHOCTH
KO3(hDULIMEHTOB PErpecCUM CPABHUBAIOT € NIpeAeibHBIM 3HaYeHHEM CTATHCTHKHU
CTbloAeHTa 1, | (¢ — NPMHSATBIA YPOBEHb 3HAYMMOCTH, V — YHCJIO CTEIEHEN CBO-
boanl), a sHaueHne F— KO3pOULIMEHT HAIE)KHOCTH MHOXECTBEHHOro Ko3ghodhu-
LIMEHTa KOPPEJALIMM CPpaBHUBAIOT ¢ TAOJIMYHBIM 3HaAUYEHUEM CTaTUCTUKN PUiliepa

F, , . (g — NpuHATHIA YPOBEHb 3HAYMMOCTH, v| = [, v, = n—I|—1] — COOTBETCT-
L I z

BYIOLIME 3HAYEHHS CTENEHEH CBODODI).
Ecnu ¢, >, TO 3HauYeHUE i-FO KO3(PULMEHTA PErpeccCUd CUYMTAETCS

HanexHeiM. Ecnn F 2 F) , TO 3HAYCHHE MHOXECTBCHMHOro Ko3d@PULMEeHTa

\'l, \'1
pErpecCUM CUHNTAETCH HAIEXHBIM.

[Ipexne Bcero HeoOXOAWMO TOAYYHUTHL MOAEIN C HANECXKHbIMU OLICHKAMH
KO3(h(PUUHMEHTOB PErpecCU U KO3P(PHULIMEHTA MHOXECTBECHHOW KOppensilluH,
MHWHUMMANTbHOM OLIMOKOH annpoKCUMAalIUM ¥ CTAaHIAPTHOM OIIMOKOM OlIeHKH
MOJIEJIH.

OcCTaHOBUTBCH CACAYET HA TOW M3 NMOCTPOCHHLIX MOAEJICH, KOTopass MMEET
HafeXHbie OLHEHKH { KO3POULIMEHTOB perpeccHu b, HaaeXHyio OLeHKY F MHoO-
XECTBEHHOTO X03(MpMIIMEHTA KOPpPENSLIUH, HAWMEHbILIYIO CTAHNAPTHYIO OIIHOKY
OLIEHKU MOJENH, HOCTATOYHO BBHICOKMI KOADDHIIMEHT MHOXECTBCHHOM KOoppeJis-
MM R Kak roxasarenh ACTEPMUHHPOBAHHOCTH B3aMMOCBSA3U LEIeBOil NepeMEH-
HOll Y ¢ He3aBHCHMMBIMH MepeMcHHBIMU X, @ TakKe UMEET COCTaB NMEPEMEHHbBIX

X, TIpMeMJIEMbI B KOHTCKCTE peillacMOM 3a1auH.

13



rocTt 30415—-96

HPHJIOXEHHE B

(cnpaeouroe)

METOJAMUKA BOCCTAHOBJIIEHUSA PEIPECCHOHHDbIX
3ABUCUMOCTEH 10 DMITUPHYECKHUM JAHHBIM

IInsi BocCcTAaHOBJIEHMS KOANUYECTBEHHOTO COOTBETCTBHMA MEXAY 3HAUEHMAMM
rokasareJicit MeXaHH4YeCKHX CBOMCTB INpoKara U HM3MEPSIeMbIMU (PU3NYECKHMH
rapaMeTpaMy B cjiyyae, Koraa BbIGOpPKH NpOBOASITCA HECOIIACOBAHHO U HUMEIOT
pazjiIt4HOEe YUCTIO H3MEPEHUH, Npeniaraercs MeToAMKa HaxoxXaeHUs Koappuumn-
CHTOB KAIUOPYIOIUECTIO YPAaBHEHNUA, OAa3UpPYIOIIAACH HR BOCCTAHOBNEHUU KOPpPEns -
HMOHHBIX 3aBUCHUMOCTE. OCHOBAHUEM TMPUMCHCHWUA METOAA BOCCTAHOBACHMSA
IBNIAAETCH CTAOMIBHOCTL CBOMCTB, NMOPOXIAAEMBIX ZAHHOM TEXHOJNOTUEH, U HOP-
MaJIbHbIX 3aKOH COBMECTHOTO pacripeAc/ieHUs 3HaYCHUH U3MEpsEMbIX MMOKa3are-
JIEH.

[Ip¥ BOCCTAHOBNEHUH 3aBUCUMOCTE pa3jiMyHbie NOCTAHOBKM 3a/1a4 CBOAATCA
K MarTeMaTH4YeCKOU cXeMeé MHUHHWMM3aAUMAU CpeoHero pUcKa 1o SMIOUPHUYECKHUM
JAHHBIM.

CuuTaercs, YyTo rnokasatenu Y u X ¢BsizaHbl perpeCCUOHHON 3aBMCUMOCTBIO,
eCIU KaXIOMY 3HAYCHUIO X mnokKaszarenss X cTaBUTCH B COOTBETCTBHME YHCIIO Y,
MoJAy4eHHOE C MOMOILLbIO CAYYaHHOrO MCIbITAHUA HaJ rnokasaresieM Y cOoriacHo
YCJIOBHOM IJIOTHOCTH BeposiTHOCTH P(y/x). UHauye roBops, KaXIOMY X CTaBUTCS
B COOTBETCTBUE 3aKOH JS(y/X), COTNIACHO KOTOPOMY B CAy4anHOM HCIILITAHUMU
peasinsyercs BbIGOp y.

[losiHOE 3HAHMWE pEerpecCUOHHON 3aBUCUMOCTH TpeOyET BOCCTAHOBJIEHUSA YC-
NoBHoOM rutoTHOocTH P()/x), HO Ha NpakTHKE, B 3aja4yax obpaboTKM pe3ynbTaTOB
M3MEPEHUHA, HYXHO 3HaThb OJHY M3 €¢ XapaKTCpPUCTHMK, (PYHKLHUIO YCAOBHOIO
MaTEeMAaTHYECKOro OXHIAaHUA

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

Ha3bIBAEMYIO PErPECCUCH.

3ajgaya BOCCTAHOBNEHUA (PYHKLMHU YCIIOBHOINO MATEMaTHUYECKOTO OXUJAHHUSA B
ITOM ciiydae GopMyaupyercs Kak 3aadya BOCCTAHOBICHUS PErpeccun — oaHa u3
OCHOBHbIX NMpoOaAeM NpUxAaaHoW CTaTHCTUKH,

IlocTarioBka 3a1a4y COCTOMT B CIECAYIOLIEM.

[lpn npoBeeHUU HMCIMBITAHUNA CNYy4YallHO U HE3aBHCHUMO TOSIBIAIOTCS 3HAauye-
HUSE U3MEpEHUH x. B 31Ol cpele paboraer npeobpazoBarenb S(x/y), KOTOPbIH
KaX/IOMY X CTABUT B COOTBETCTBHUE YHUCJIO ¥, NOJNYYEHHOE B pe3yabTaTe peain3alum
CNIYYAHOTO UCHbITAHUSA, COTIaCHO 3aKkoHY P(y/x).

Ceo#ictBa cpenbl A(x) ¥ 3aKoH A(y/x) HeusBeCcTHbI, OAHAKO K3IBECTHO, YTO
CYLIECTBYET perpeccus

y =y (x). (B.2)
14
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Tpebyerca no nape cinyyaHbiX He3aBUCHMbBIX BbIOOpPOK B oOulleM cliiyyae
pPA3JIMYHOIo 0obeMa

{X}:——lm{ b, j=1 (B.3)

BOCCTAaHOBUTD PErPECCHIO, TO €CTh B Kiacce yHKUHH F (x, @) oTbicKaTh PYHKUHIO
F (x, a'), Hanbonee BIU3KYIO K perpeccuu y(x).

3nech m, n — oObeMBbl HE3aBUCHMBLIX BbIOOpPOK HAn nokasare/siMM Y, X, a F —
0003HaYeHHE K1acca PYHKLMH perpecCUH, OTAIMYAlOLIMXCA 3HAYCHHUAMH NapaMeTposB
a, NpUHaiexalux A — MHOXECTBY 3HaYeHHUH.

Jagaya BOCCTAHOBJIEHHSI perpecCHH CBOAMTCA K NpobnreMe MHUHUMM3AUNH
(pyHKLIMOHaIA

I(a) = | (y — Rx,a))?- Ay/x) - P(x)dxdy (B.4)

Ha MHoXecTBe F{x,a) € L, — MHTErpUpYyeMbIX C KBaipaToM 1o Mepe P(x) hpyHKumi
B CHUTyalLlMH, Koraa COBMECTHAs TUIOTHOCTD BeposiTHocTH P(x,y) = Py/x)P(x)
HEU3BECTHA.

MoXHO nokasarte, 4YTO €ciM perpeccHs y = y(x) NnpMHamWIexuT kiaccy MAX,a),
TO OHa MUHUMM3NPYET pyHKUMOHan [(a). Ecnn Xxe perpeccuss He NPpUHALIEXKMUT
Fx,a), To MUHMMYM HIOcTUraeTcss Ha Onuvxailueit K perpeccun pyHkuuu Hx,a),
TO €CTb B JIIOOOM cnyyae peuieHue OyaeT onTUMaNbHBIM OTHOCHTEJILHO CAEC/IaHHbIX
NpearnoIoXEeHHUH.

bnu3ocTh PYHKUMHA MOHWMAETCS B CMbIC/IE METPHKH L, (KBaZpaTUYHas Mepa):

A1, 01\ T(A® - 0P Poydx. (B.S)
3ammceiBaeM dopmyny (4) B obuien dopme
Ka) = [QX(z,a) P (2)dz, (B.6)

raoe f(a) — CpeaHHUH PHCK;

(Xz,a) — dyHKUMA NoTepb
B 3afjadye MMHMMH3ALMKU CpPEIHEro pucka IpU BOCCTAHOBIECHMU pPErpeccHM fo
SMITUPUYECKHUM JaHHBIM Z;, Z, ... .

MuHuManbHoOe 3HayeHUe (B.6) nocTuraercs ¢ NOBEPUTENbHON BEPOATHOCTDHIO
P, Ha3zbIBaeMOM HAAECXKHOCTHIO BOCCTAHOBJ/IEHHA.

[IpakTnuecxoe pemieHue 3aaaud, obecneuuBawillnee MHHHUMHU3ALHKIO
CpeAHEro pucka BOCCTAHOBJICHHS perpecCcuy ¢ 3aJaHHOM HaAeXHOCTbI HA
BbIOOpKaX KOHEYHOro o6beMa, COCTOHUT B NNOCTPOEHHUH YpaBHEHHUSA BbLIOpaH-
Ho 100 (1 —a)-npoueHTHoH obnactn D, COBMECTHOro pacrnpeneieHus
3JHaYeHUH nokasareneil Y, X.

D(a: u) = 0: (B7)

A€ 4 — BEKTOP NnapaMeTpoB, BKAIOYAIOIMUH ONOPHLIE 3HAYECHUSS COBMECTHOTO
pacrnpelleIeHHE H3MEPEHUH X, y, B TOM YHCNE CpeIHHE 3HaYe€HHUd y, X, CpellHHE
KBajlpaTHYECKHE OTKJIOHEHHs S, S, U MapHBIA K03(pdHULIMEHT Koppensumi R,

[5
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Haxoaurcs pelieHHe ypaBHEHUSI OTHOCHTENbHO R,, NMpH BbIOOPOUYHBIX 3HAYEHHSX

OoNnopHbIX BeanunH. B uactHocTH, 100(]1 —a)-npolieHTHas noBepUTENbHAA 001acThb
COBMECTHOTO MNOIagaHus 3HAYECHUH y, X ONpeaenseTcs ypaBHEHUEM 3JUIMIICOMUIA

0)'";)2 2R_rr (_V""j’ ) _ (x___:i-) 4 (x_-_'f)2 (BS)

S S

Y X

=1—R

L

C pacTSIXEHHUEM, COOTBETCTBYIOLLIMM Ha3HAYCHHOH NOBEPHUTENLHON BEPOSTHOCTH
U 06beMaM BbIOOPOK.

3ajaBas CTaATUCTUYECKHUE, THIIOTE3bl O MPEACS/HbHbIX 3HAYeHUAX ¥ = Y u X =
X®, Haxoaum pelueHHe ypaBHeHMsi (B.8) oTHocuTenbHo R, 4TO no3BOJSAET
oItpele/IuTh KaTMOpYyIOUIUA KO3 HULHEHT

b = gy R, (B.9)

X

U CMELIECHHE
a=y— bx (B.10)
11 BOCCTAHOBJIEHUA PErpeCCUOHHON 3aBUCHMOCTH

y=a+ bx (B.11)

MEXAY MEXaHU4YECKON XapaKTEPHUCTUKON U M3MEPAEMbIM DU3NUECKMM NoKa3aTte-
JIEM.
Kak npasuio, ypaBHeHHs (B.7) aBas10Tcss HEMTMHEAHBIMH OTHOCHTENBHO R,

B CBS3M C YEM lLieJiecoOOpa3sHO UCHNOIb30BaTh OAMH W3 NPUOIHXEHHBIX METOIORB
OTbICKaHHs peLIeHUH C UHTepallHel Ha i-M Luare

u(i + 1) = u(i) + 1(0)g(h), (B.12)

rae g(/) —eaAUHUYHBIA BEKTOp B HalpaB/ICHUM rpajHeHTA;
i) — 3HAYeHHe Luara.

16
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Mamenenne Ne 1 'OCT 30415—96 Crans. H [ HOAE: e
HHYECKHX CBOMCTB H MHKDOCTPYKTYPHI METALIONPO Mﬁum MATHHTHBIM M

AOM

[punaro MexrocyaapcTBeHHbIM COBETOM NO CTAH]
ceprudukauun  (nporokoa Ne 24 or 05.12.2003)

3ape Bane biopo no craugapram MI'C Ne 47406

34 npHHATHE H3IMEHEeHus NPOroIOCOBANH HAUMOHATLHBIC OPraHbl MO CTAH-
Aap TH3aUHH caeaywmux rocyaapers: AM, BY, KZ, MD, RU, TJ, TM
UZ, UA [koaw ansda-2 no MK (MCO 3166) 004]

,Haw BBCACHHA B ACHCTBHE HACTOAUICTO HIMEHEHHSA YCTAHABIHBARIOT YKd-
JAHHBIC HAUNHOHAJILHBIC OPraltd NOo CTAHAAPTUIATINA

Pazaen 1. Hepsoiid ad3au M310KHTL B HOBOW pCilakKUHK.

« HACTOHIHHT CTAHAAPT PACIIPOCTPAHNCTCH Ha COPTOBOU, JIMCTOBOU, NMOJO-
COBOMH, (PACOHHBLIH MMPOKAT, JHCTBI ¢ HCMATHMTHBIMM MOKPLITUSMM, TPYOLI,
MHOIOCTOHHBIC JMCTLI M JICHTLI U3 YIACPOIUCTLIX, JCIUPOBAHHBIX H WICKTPO-
TCXHUYCCKHMX MAPOK CTWIM, WHICAUH W3 BLIWCNCPCIUCACHHON MCTAMLJIOTPO-
AVKUHH U YCTAHABIMBUCT HCPASPYIUAIOIHHY MATHUTHBIA MCTOZ KOHUTPOIA MC-
XAHHMUYCCKHUX U TCXHOJOTMYCCKUX CBOUCTE, MUKPOCTPYKTYPLI U PCCYPCHBIX Xd-
PAKTCPUCTHK».

Pazacn 2 ponoaHuTth absauces (I1ociae rnepporo):

«OCT 27.002—89 HaaexkHocTb B TCXHHUKE., OCHOBHBIC NMTOHATHA. TCpMHHDBL

H ONPCaCICHUsi»;

JAMCHHUTE CCBUIKY W cnoBo: «'OCT 7564—73 Cranpy Ha «1OCT 7564—97
I lpokar»;

ceuliky Ha T'OCT 15895—77 10M0oAHUTDL 3HAKOM CHOCKH: ¥;

cebuiky Ha T'OCT 20736—75 10noaHuTh 3HAKOM CHOCKH: *¥:

AOTONHHUTL CHOCKAMM]

«* Ha tepputopuun P® acicreyior 'OCT P 50779.10—2000, 'OCT P
50779112000,

** Ha reppuropuu PO acitcreyer 1'OCT P 50779.74—99».

yikr 3.2, [ocacaHuit ab3al JOTIONHUTL CAOBAMU: «M YCJIOBMH CAyKOLI
MCTAJLTOM 3ACAHH ».

Pazacn 5 10NMOAHUTL NYHKTOM — 3.3a:

«3.3a llopsigok ONpCac/jCHUS TIPCICHBHOTO COCTOSAHHUA M3IICIAUS J0JKCH
OBITL VKd3dH B HOPMATHBHOM JOKYMCHTC HA MCTAUIOH3IACAUC,

Pazaen 6 JonoAHUTL NIYHKTOM — 0.54;

OrHH M

APTH3ALUHH, METPO.I

THCTPH DO

( [lpodoawcenue cm. ¢. 102)



(HIpodoaxcenue uinenenus No I k FOCT 30415—96)

«0.5a TOTOBBIC U3ACAHS M3 MCTAITONPOAYKLHM [TOABCPralTcs HCPa3py-
IAOICMY KOHTPOJIIO ¥V U3TOTOBUTECIIA U Y ITOTPCOUTCIN NMEPCil BBOIOM B DKC-
MAYATALLHIO, 4 B NPOLCCCC DKCIUIVATALMH KOHTPOJAHPYIOTCH ¢ NCPHOAHMMHOC-
ThIO, YCTAHABIHBACMON HOPMATUBHLIM JOKYMCHTOM Hd MCTALIOWIICIUC»,

Pazacna 7 1000AHUTE NYHKTOM — 7.04:

«7.60 B npoToKoAC MCITLITAHUNA MCTWLTOMIIACAUNA YKA3BIBAIOT, HOPMATH B-
HBIH JOKYMCHT, 110 KOTOPOMY OHH H3IOTOBIACHEL, YCIOBHUA M PCRKUMBL DKCITTY-
ATALIMU; CPCACTBO MIMCPCHHS, 3HAUYCHHC WIMCPCHHBIX MATHUTHBIX XAPAKTC-
PUCTHK, 3HAYCHHMH MAPAMCTPOB MCXAHMUCCKHUX M TCXHOMOIHMCCKHX CBOHCTS,
MUKPOCTPYKTYPBI WK PCCYPCHLIX XAPAKTCPHUCTHK, PACCHUTAHHBIX HA OCHOBC
(BHIMUCCKH O00CHOBAHHON CBATH ¢ MAIHUTHBIMU XAPAKTCPHUCTHKAMM 15 KaXK-
JOW MAPKH CTATHU W TCXHOMOTHH U3TOTORJICHUH M3ACAUS C VKATAHUCM HCTOY -
HUKA, B KOTOPOM NPCACTABACHA MCITOIL3IOBAH HAS 3UBHCHMOCTb».

(UYC Ne 62004 r.)



