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BBEJIEHUE

Kak u3BecTHO, TeOpeTHUECKne 3aBUCUMOCTH, CBSI3BIBAIOLINE BXOIHBIC MTAPAMETPhl TOTO WIIN
MHOT'O MPOIIecca, KOTOPbIe Ha HEro BIHSIOT ((haKTOphI) H BBIXOAHBIC MapaMeTpbl npomecca (QyHK-
IIUH OTKIIUKA), JOCTaTOYHO «CIIOYKHO» MOJYYaTh, €CIIM OJHOBPEMEHHO YYHTBHIBACTCS OOJIBIIOE YUC-
70 ¢akTopoB. [loaTOMy Ha IpaKkTUKE MHUPOKO MPUMEHSIOTCS METO/IbI IJIAHUPOBAHUS SKCIIEPUMEHTA
1 00pabOTKH HKCIIEPUMEHTAIBHBIX TaHHBIX, KOTOPBIE, BEPOSTHO, €IIe J0JIr0 OyIyT HCIOJIb30BaTh-
Csl TIPH HUCCIICOBAaHUM PA3IMYHBIX MPOIECCOB, YTO OO0YCIABIUBACTCS CI0KHOCTBIO, MHOT000pa3H-
€M U B ONPEACIICHHOM CMBICIIE «HEOJHO3HAYHOCTHIO» (DU3NYECKHX SBJICHUN M MX TOCIEICTBUNA IS
MHOTHX PEaJIbHBIX MPOLIECCOB, HAIPUMED, MTPH BHITTAKUBAHUHU JIeTalel MallliH.

CrnenoBatenbHO, ISl peasIbHBIX POM3BOJCTBEHHBIX YCIOBUM, BO MHOTHX CIIydasix, ObIcTpee
U JICIIEBJIC BOCIOJIb30BATHCS TPATULMOHHBIMU CIIOCOOAMHU TONYYEHUS SMIUPUUYECKUX (OPMYII,
4yeM pa3pabaThiBaTh TEOPETUUECKUE MOICTH UM XOTS ObI TEOPETUKO-3KCIIEPUMEHTAJILHBIE.

Hcxons U3 BBIIIECKAa3aHHOTO, LIETbI0 KOHTPOJIBHBIX 33JaHUi SABJIsieTCss 00y4eHHE CTYICHTOB
NPUMEHEHHI0O MAaTEMaTH4YeCKOro ammapara oOpabOTKM IKCIEPUMEHTAIbHBIX AAHHBIX HpPU JOCTa-
TOYHO PACIPOCTPAHEHHOM MHOTO()aKTOPHOM IUIAHUPOBAHUH HKCIIEPUMEHTOB IIEPBOTO MOPSIKA.

Ha nmpumepe mporiiecca BBITTaKUBaHUS NPUBOIATCA JaHHbIC, OTPaXKAIOIIME KOJIUYECTBEH-
HBIE CBS3M MEXJy PeKMMaMH U YCIOBUSMH BBITTIQXKUBAHUS U TapaMeTpaMH KauyecTBa MOBEPXHOCT-
HOTO CJI0S BBITJIAKEHHBIX JeTanieil. [Ipu 3ToM B 3aBHCHMOCTH OT HOMepa 3aJ[aHus, pacCMaTpUBACT-
cst 00paboTKa JaHHBIX MOJHOTO (PAKTOPHOTO SKCIEPUMEHTA UM JIPOOHOTO (PaKTOPHOTO IKCIIEPH-
MEHTA.

B Xxo/1e BBINOIHEHNST KOHTPOJIBHBIX 3aJJaHUH CTYACHTHI TOJIKHBI ONPENEIUTh KO3 (UIeH-
ThI YPAaBHEHHSI PETPECCUH U IPOBEPUTH aIEKBATHOCTh YPAaBHEHHSI PETPECCUU.

MaremaTrueckuii anmapar, HeoOXOIUMBINA TSl pEIICHUs MTOCTABICHHOM 3a/1auH, MPUBEICH
B pabore [1]. Bbl60op BapnaHTa 3aaHns No nocnefHen uuppe HoMepa 3a4eTHOM KHKKM.



3amanue O

Jns peanuzanuu MHOTO(akTopHOW perpeccuonHod moaenn Rmax=f(h,, Sp, n) mpouecca
MHHEPAJIOKEPAMHUYECKOTO BBIMIAXKUBAHUS (CTIIaXKHBAIOIIC-YIPOUYHSIONUA PEXKUM), OTpasKaroIIeH
KOJIMYECTBEHHBIC CBsI3u Mexay Hatsrom (h,), momaueii (Sp), yactoToil BparieHus mmuuaeas (N) u
mapaMeTpoM IIEPOXOBATOCTH - RMax, OblI CIUTaHUPOBaH M MOCTaBjieH sKkcrepumeHT (220-250
HB).

Bbia peannsoBana peminka 2°. VIHTepBaibl BAPbHPOBAHHS MPHHUMAIHCH, UCXOMSI U3 pe-
AJIbHBIX TPEIENIOB KojicOaHus 3HaYCHUN (PaKTOPOB, OMPEACICHHBIX B Pe3yJIbTaTe MPEIBAPUTEIIb-
HBIX TIOMCKOBBIX YKCIICPUMEHTOB.

®dakTOpbl, ypOBHHM M UHTEPBAJIBI BApbUPOBAHUS (aKTOPOB MpHUBEACHBI B Tabnuie 1. Matpu-
[a TUIaHa 3KCIEPUMEHTa U Pe3yJbTaThl M3MepeHuit Rmax (B Bume jorapudma) mpeacTaBieHbl B
Tadauie 2.

Tao6auna 1
YpoBHU U HHTEPBAJIBI BApbUPOBAHUS (DAKTOPOB
DakTopbl
YpoBeHb
dakTopa
hs, S n,
MM | Mm/06 | mumt
Komuposaunoe
060311){aquHe X1 X2 X3
Bepxuwuit (1) 100 0,1 650
Hwxuuit  (-1) 60 0,05 150
Tabéauna 2
I1naH 3KcriepuMeHTa
No oneiTa Xo X1 X2 X3 X1X2 X1X3 X2X3 X1X2X3 y(Ingax)
1 1 -1 -1 -1 1 1 1 -1 -0,253
2 1 1 -1 -1 -1 -1 1 1 -0,082
3 1 -1 1 -1 -1 1 -1 1 -0,063
4 1 1 1 -1 1 -1 -1 -1 0,090
5 1 -1 -1 1 1 -1 -1 1 -0,184
6 1 1 -1 1 -1 1 -1 -1 -0,035
7 1 -1 1 1 -1 -1 1 -1 -0,017
8 1 1 1 1 1 1 1 1 0,123

BcroMorarenbHas Tabiua A pacueta AUcepenu Sy}
(OTIBITHI HA HYJIEBOM YPOBHE)
Howmep onsita |y (IgRmax)
-0,017
-0,008
-0,017
-0,017
-0,026
-0,026

OO WNPE
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3amanue 1

Jns peanuzanuu MHOTo(aKTOpHOH perpeccroHHoi moxenn Ra=f(h,, S, n) mporecca BbI-
ITIaKUBAaHUS TEPMOYIPOYHEHHOM CTabio (CTIIaXXHBAIOIIUN PEKHUM), OTPaKaloIeld KOJINIECTBEH-
HbIe CBsi3u Mexay Hatsrom (h;), momaueit (Sp), yactoToi BpamieHus mmuHAeas (N) U mapameTpoM
1epoxoBatoctd - Ra,0bu1 crutanupoBan u mocrasieH skcrepument (180-220HB) [2].

Bbuta peannsoBaHa peruinka 2°. VHTepBaIbl BADbHPOBAHMUS IPHHUMAIICH, HCXOIS U3 pe-
abHBIX TPENENIOB KojicOaHus 3HaYCHUH (HAKTOPOB, OMPEICICHHBIX B pe3y/bTaTe MpeIBapUTEIIb-
HBIX TIOMCKOBBIX YKCIICPUMEHTOB.

dakTopbl, ypOBHU U HHTEPBAJIbI BapbUPOBaHHUs (HAKTOPOB MpHBECHBI B Tabmuie 1. Matpu-
1a IJIaHa KCIICPUMEHTA M Pe3yiibTaThl U3MepeHuii Ra @ Bume morapudma) mpeacTaBiacHbl B Ta0-
e 2.

Tabéauna 1
YpOBHH U UHTEPBAJIBI BAPbUPOBAHUS (DAKTOPOB
DakTOopsI
YpoBeHb
daxTopa
hs, S, n,
MKM | MM/0G | mumH"
KonupoBannoe
o0o3Ha4YeHHe " 2 %
Bepxuuit (1) 25 0,1 650
Hwxunii  (-1) 10 0,05 150
Taoauna 2
[lnan skcniepumeHTa

Ne ombiTa | Xo X1 X2 X3 X1X2 X1X3 XoX3 X1X2X3 | y(lgRa)
1 1 -1 -1 -1 1 1 1 -1 -0,854
2 1 1 -1 -1 -1 -1 1 1 -1,301
3 1 -1 1 -1 -1 1 -1 1 -0,611
4 1 1 1 -1 1 -1 -1 -1 -0,870
5 1 -1 -1 1 1 -1 -1 1 -0,796
6 1 1 -1 1 -1 1 -1 -1 -1,187
7 1 -1 1 1 -1 -1 1 -1 -0,569
8 1 1 1 1 1 1 1 1 -0,824

BcenomorarenbHas Tabnuiia s pacdera JUCTIepCUn H{y}
(omBITHI HAa HYJICBOM YPOBHE)

Howmep ombiTa y (IgRa)
-0,870
-0,886
-0,854
-0,854
-0,886
-0,870

OO WNPE




3ananue 2

Jns peanuzanuu MHOTo(aKTOpHOH perpeccroHHoi moxenn Ra=f(h,, S, n) mporecca BbI-

IIIQKUBAaHUS TEPMOYIIPOYHEHHON CTalbl0 (CraKUBAOIIe-yIIPOUHSIONUI PEXHUM), OTpaskaroIiei
KOJIMYECTBEHHBIC CBsI3u MexAy Hatsrom (N,), momaueii (Sp), yacroroit Bparienus mmuuaeas (N) u
mapaMeTpoM IIEPOXOBATOCTH - Ra,0bUT crlaHupoBaH U mocTaBieH skcnepument (180-220HB)

Bbilla peannsoBana peminka 2°. VIHTepBaibl BAPbHPOBAHHS MPHHUMAIHCH, UCXOMS U3 pe-

AJIHBIX TIpPeNeNioB KojeOaHHs 3HaYeHUN (aKTOPOB, OMPEAETICHHBIX B pe3yjbTaTe MpeIBapUTENIb-
HBIX IIOMCKOBBIX YKCIIEPUMEHTOB.

@akTopbl, YpOBHH U HHTEPBAJIbI BApbUPOBaHUs (aKkTOPOB MpHUBEAeHBI B Tabnuue 1. Matpu-

1a [UIaHa KCIIEPUMEHTa U Pe3ybTaThl H3MepeHuit Ra @ Bume norapudma) mpencraBieHsl B Ta0-

e 2.
Taoéauna 1
YpoBHU U HHTEPBAJIBI BApbUPOBAHUS (DAKTOPOB
DakTopbl
YpoBeHb
dakTopa
hs, S n,
MM | Mm/06 | mumt
Komuposaunoe
060311){aquHe X1 X2 X3
Bepxuuii (1) 100 0,1 650
Hwxkuuit  (-1) 40 0,05 150
Tabéauna 2
I1naH 3KcriepuMeHTa
No oneiTa Xo X1 X2 X3 X1X2 X1X3 XoX3 X1X2X3 y(IgRa)

1 1 -1 -1 -1 1 1 1 -1 -1,222
2 1 1 -1 -1 -1 -1 1 1 -1,046
3 1 -1 1 -1 -1 1 -1 1 -1,097
4 1 1 1 -1 1 -1 -1 -1 -0,87(
5 1 -1 -1 1 1 -1 -1 1 -1,125
6 1 1 -1 1 -1 1 -1 -1 -0,959
7 1 -1 1 1 -1 -1 1 -1 -1,022
8 1 1 1 1 1 1 1 1 -0,81(

(OTIBITHI HA HYJIEBOM YPOBHE)

Howmep ombiTa

y (IgRa)

OO WNPE

-0,979
-0,979
-1,000
-0,979
-1,000
-0,979

BcrnoMorarenbHas Tabiua A pacueta AUCepenu Sy}



3amanue 3

Jns peanuzanuy MHOTO(akTopHOM perpeccuonHoit monenu Hp =f(h,, Sp, n) mpouecca BbI-
IIIQKUBAaHUS TEPMOYIIPOYHEHHON CTalbl0 (CraKUBAOIIe-yIIPOUHSIONUI PEXHUM), OTpaskaroIiei
KOJIMYECTBEHHBIC CBsI3u MexAy Hatsrom (N,), momaueii (Sp), yacroroit Bparienus mmuuaeas (N) u
MHUKPOTBEPIOCTHIO MOBEPXHOCTH - Hu, ObLI crutaHupoBaH W mocTaBieH skcrepumedt (180-220
HB) [2].

Bbia peannsoBana peminka 2°. VIHTepBaibl BAPbHPOBAHHS MPHHUMAIHCH, UCXOMS U3 pe-
QJIBHBIX TIPENeIoB KoieOaHusl 3HAYCHU (DaKTOPOB, OIMPENEICHHBIX B Pe3yJabTaTe MPEIBAPUTEIb-
HBIX TTOMCKOBBIX SKCTIEPUMEHTOB.

@DakTophl, YpOBHU U UHTEPBAJIBI BAPLUPOBAaHUS (PAKTOPOB MpUBENeHBI B Tabiuie 1. Marpu-
11a TUIaHa 3KCIIEPUMEHTa U pe3ysibTaThl u3mMepenuil Hy (B Buze siorapudma) mpeacraBieHbl B Ta0-
e 2.

Taoéauna 1
YpoBHU U HHTEPBAJIBI BApbUPOBAHUS (DAKTOPOB
DakTopbl
YpoBeHb
dakTopa
hs, S n,
MM | Mm/06 | mumt
Komuposaunoe
060311){aquHe X1 X2 X3
Bepxuuii (1) 100 0,1 650
Hwxkuuit  (-1) 40 0,05 150
Tabéauna 2
I1naH 3KcriepuMeHTa
No oneiTa Xo X1 X2 X3 X1X2 X1X3 XoX3 X1X2X3 y(|gH},L)

1 1 -1 -1 -1 1 1 1 -1 3,480
2 1 1 -1 -1 -1 -1 1 1 3,602
3 1 -1 1 -1 -1 1 -1 1 3,447
4 1 1 1 -1 1 -1 -1 -1 3,509
5 1 -1 -1 1 1 -1 -1 1 3,474
6 1 1 -1 1 -1 1 -1 -1 3,598
7 1 -1 1 1 -1 -1 1 -1 3,441
8 1 1 1 1 1 1 1 1 3,504

BcrnoMorarenbHas Tabiua A pacueta AUCepenu Sy}
(OTIBITHI HA HYJIEBOM YPOBHE)

Howmep ombiTa y (IgHp )

3,511
3,511
3,512
3,511
3,511
3,511

OO WNPE




3ananue 4

Jns peanu3aiuyu MHOTO(AKTOpHOU perpeccnonHor moaenu Ra=fh,, S, n) mpouecca Mmune-
PaTOKEPaMHUUECKOTO BBITTIAKUBAHUS (CrIaKUBAOIIC-yITPOYHSIOMINN PEKUM), OTPasKaArOIIEH KOu-
YeCTBEHHbIE CBs3M MekAy Hatsarom (h,), momaueit (Syp), yacToTOM BpareHus mmuHaens (N) u mapa-
METPOM IIEPOXOBaTOCTH - Ra,0bL1 cIuTaHupoBaH 1 mocrasiieH skcnepument (220-250HB) [2].

Bbuta peannsoBaHa pervinka 2°. VHTepBaIbl BADbHPOBAHMUS IPHHUMAIICH, HCXOIS U3 pe-
abHBIX TPENENIOB KojicOaHus 3HaYCHUH (HAKTOPOB, OMPEICICHHBIX B pe3y/bTaTe MpeIBapUTEIIb-
HBIX TIOMCKOBBIX YKCIICPUMEHTOB.

dakTopbl, ypOBHU U HHTEPBAJIbI BapbUPOBaHHUs (HAKTOPOB MpHBECHBI B Tabmuie 1. Matpu-
1a IJIaHa KCIICPUMEHTA M Pe3yiibTaThl U3MepeHuii Ra @ Bume morapudma) mpeacTaBiacHbl B Ta0-
e 2.

Tabéauna 1
YpOBHH U UHTEPBAJIBI BAPbUPOBAHUS (DAKTOPOB
DakTOopsI
YpoBeHb
daxTopa
hs, S, n,
MKM | MM/0G | mumH"
KonupoBannoe
o0o3Ha4YeHHe " 2 %
Bepxuuit (1) 100 0,1 650
Hwxunii  (-1) 60 0,05 150
Taoauna 2
[lnan skcniepumeHTa

Ne ombiTa | Xo X1 X2 X3 X1X2 X1X3 XoX3 X1X2X3 | y(lgRa)
1 1 -1 -1 -1 1 1 1 -1 -0,839
2 1 1 -1 -1 -1 -1 1 1 -0,668
3 1 -1 1 -1 -1 1 -1 1 -0,648
4 1 1 1 -1 1 -1 -1 -1 -0,495
5 1 -1 -1 1 1 -1 -1 1 -0,770
6 1 1 -1 1 -1 1 -1 -1 -0,620
7 1 -1 1 1 -1 -1 1 -1 -0,602
8 1 1 1 1 1 1 1 1 -0,462

BcenomorarenbHas Tabnuiia s pacdera JUCTIepCUn H{y}
(omBITHI HAa HYJICBOM YPOBHE)

Howmep ombiTa y (IgRa)
-0,602
-0,593
-0,602
-0,602
-0,611
-0,611

OO WNPE




3amanue 5

Jns peanu3aiuyu MHOTO(AKTOpHOU perpeccnonHor moaenu Ra=fh,, S, n) mpouecca Mmune-
PaTOKEPaMHUUECKOTO BBIMTAXHUBaHKs (CTTIAKUBAIOIIUN PEXKUM), OTpaKaroleil KOJUYECTBEHHBIC
cBsi3u Mexxay HaTsirom (h;), monaueit (Sp), 4acToTOM BpaleHus MIMHHES (N) ¥ TapaMeTpoM IIepo-
X0BaTocTH - Ra,0bu1 crutanupoBaH u nocrasiieH skcrepuMent (220-250HB) [2].

Bbuta peannsoBaHa pervinka 2°. VHTepBalbl BADbHPOBAHMS PHHUMAINCH, HCXOS U3 pe-
ATBHBIX TIPENENIOB KoJjeOaHus 3HaYCHUH (aKTOPOB, OMPEACICHHBIX B pPe3yjbTaTe MPeIBapPHTEIb-
HBIX TIOMCKOBBIX YKCIICPUMEHTOB.

®akTopbl, ypOBHH M WHTEPBAJIBI BApbUPOBaHUS (PaKTOPOB MpHUBEICHBI B Tabnuie 1. Marpu-
1a IJIaHa KCIICPUMEHTA M Pe3yiibTaThl U3MepeHuii Ra @ Bume morapudma) mpeacTaBiacHbl B Ta0-
e 2.

Tabéauna 1
YpOBHH U UHTEPBAJIBI BAPbUPOBAHUS (DAKTOPOB
DakTOopsI
YpoBeHb
daxTopa
hs, S, n,
MKM | MM/0G | mumH"
KonupoBannoe
o0o3Ha4YeHHe " 2 %
Bepxuuit (1) 40 0,1 650
Hwxunii  (-1) 10 0,05 150
Taoauna 2
[lnan skcniepumeHTa

Ne ombiTa | Xo X1 X2 X3 X1X2 X1X3 XoX3 X1X2X3 | y(lgRa)
1 1 -1 -1 -1 1 1 1 -1 -0,502
2 1 1 -1 -1 -1 -1 1 1 -0,921
3 1 -1 1 -1 -1 1 -1 1 -0,276
4 1 1 1 -1 1 -1 -1 -1 -0,538
5 1 -1 -1 1 1 -1 -1 1 -0,481
6 1 1 -1 1 -1 1 -1 -1 -0,870
7 1 -1 1 1 -1 -1 1 -1 -0,268
8 1 1 1 1 1 1 1 1 -0,523

BcenomorarenbHas Tabnuiia s pacdera JUCTIepCUn H{y}
(omBITHI HAa HYJICBOM YPOBHE)

Howmep ombiTa y (IgRa)
-0,553
-0,545
-0,545
-0,561
-0,561
-0,545

OO WNPE




3axanue 6

Jns peanusanuu MHOTO(GAKTOPHOU perpeccuoHHOM Moaenu Rmax=ff,, S, n) mporecca BbI-

beina peanusoBaHa peruivka

ITIaKUBAaHUS TEPMOYIPOYHEHHOM CTabio (CTIIaXXHBAIOIIUN PEKHUM), OTPaKaloIeld KOJINIECTBEH-
HbIe CBsi3u Mexay Hatsrom (h;), momaueit (Sp), yactoToi BpamieHus mmuHAeas (N) U mapameTpoM
[IepOX0BaTOCTH - RMax,0b11 crutanupoBad u noctasiieH sxkcrepument (180-220HB).

2°. UHTepBabl BapbHPOBAHMUS IPHHUMAIICH, HCXOS U3 pe-
QJIbHBIX TpeNeioB KoneOaHusi 3Ha4eHUH ()aKTOpOB, OINpENEJCHHBIX B pe3yJbTaTe MpeaBapUTEINIb-
HBIX TTIOMCKOBBIX SKCIIEPUMEHTOB.

@daxTophl, YpOBHU U MHTEPBAJIbI BAPbUPOBAHUS (PAKTOPOB MpuBeIeHbI B Ta0nuie 1. Marpu-

Ia TUIaHa SKCIIEPUMEHTa M Pe3yJbTaThl H3MEpeHuil Rmax @ Buue jorapudma) mpencraBieHbl B

Tabiune 2.
Tabéauna 1
YpOBHH U UHTEPBAJIBI BAPbUPOBAHUS (DAKTOPOB
DakTOopsI
YpoBeHb
daxTopa
hs, S, n,
MKM | MM/0G | mumH"
KonupoBannoe x x
o0o3Ha4YeHHe ! 2 %
Bepxuuit (1) 25 0,1 650
Hwxunii  (-1) 10 0,05 150
Taoauna 2
[lnan skcniepumeHTa
Ne omeiTa | Xo X1 X2 X3 X1X2 X1X3 XoX3 X1X2X3 | y(IgRmax)

1 1 -1 -1 -1 1 1 1 -1 -0,269
2 1 1 -1 -1 -1 -1 1 1 -0,717
3 1 -1 1 -1 -1 1 -1 1 -0,026
4 1 1 1 -1 1 -1 -1 -1 -0,285
5 1 -1 -1 1 1 -1 -1 1 -0,211
6 1 1 -1 1 -1 1 -1 -1 -0,602
7 1 -1 1 1 -1 -1 1 -1 0,016
8 1 1 1 1 1 1 1 1 -0,239

BcenomorarenbHas Tabnuiia s pacdera JUCTIepCUn H{y}
(omBITHI HAa HYJICBOM YPOBHE)

Howmep onbiTa

y (IgRmax)

OO WNPE

-0,285
-0,301
-0,269
-0,269
-0,301
-0,285




3amanue 7

Jns peanusaiuu MHOTodakTopHOU perpeccuonHoit moaenu Rp=f(h,, S, N) mpoiecca BbI-
ITIaKUBAaHUS TEPMOYIPOYHEHHOM CTabio (CTIIaXXHBAIOIIUN PEKHUM), OTPaKaloIeld KOJINIECTBEH-
HbIe CBsi3u Mexay Hatsrom (h;), momaueit (Sp), yactoToi BpamieHus mmuHAeas (N) U mapameTpoM
1epoxoBatoctd - Rp,0bu1 crtanupoBan U nmocrasicH skcnepument (180-220HB).

Bbuta peannsoBaHa pervinka 2°. VHTepBaIbl BADbHPOBAHMUS IPHHUMAIICH, HCXOIS U3 pe-
ATBHBIX TIPENENIOB KoJjeOaHus 3HaYCHUH (aKTOPOB, OMPEACICHHBIX B pPe3yjbTaTe MPeIBapPHTEIb-
HBIX TIOMCKOBBIX YKCIICPUMEHTOB.

®akTopbl, ypOBHH M WHTEPBAJIBI BApbUPOBaHUS (PaKTOPOB MpHUBEICHBI B Tabnuie 1. Marpu-
11a MJIaHa 3KCTIIEPUMEHTA U Pe3ysibTaThl u3MepeHuit Rp (B Buae sorapudma) mpeacTaBicHbl B Ta0-
e 2.

Tabéauna 1
YpOBHH U UHTEPBAJIBI BAPbUPOBAHUS (DAKTOPOB
DakTOopsI
YpoBeHb
daxTopa
hs, S, n,
MKM | MM/0G | mumH"
KonupoBannoe
o0o3Ha4YeHHe " 2 %
Bepxuuit (1) 25 0,1 650
Hwxunii  (-1) 10 0,05 150
Taoauna 2
[lnan skcniepumeHTa

Ne omeiTa | Xo X1 X2 X3 X1X2 X1X3 XoX3 X1X2X3 | y(lgRp)
1 1 -1 -1 -1 1 1 1 -1 -0,446
2 1 1 -1 -1 -1 -1 1 1 -0,893
3 1 -1 1 -1 -1 1 -1 1 -0,203
4 1 1 1 -1 1 -1 -1 -1 -0,461
5 1 -1 -1 1 1 -1 -1 1 -0,387
6 1 1 -1 1 -1 1 -1 -1 -0,777
7 1 -1 1 1 -1 -1 1 -1 -0,161
8 1 1 1 1 1 1 1 1 -0,416

BcenomorarenbHas Tabnuiia s pacdera JUCTIepCUn H{y}
(omBITHI HAa HYJICBOM YPOBHE)

Howmep ombiTa y (IgRp)
-0,461
-0,478
-0,446
-0,446
-0,478
-0,461

OO WNPE

10



3amanue 8

Jns peanu3zanuu MHOTO(aKTOPHOH perpeccuonHor moaenn Rmax=f{;, S, N) mporecca BbI-
IIIQKUBAaHUS TEPMOYIIPOYHEHHON CTalbl0 (CraKUBAOIIe-yIIPOUHSIONUI PEXHUM), OTpaskaroIiei
KOJIMYECTBEHHBIC CBsI3u MexAy Hatsrom (N,), momaueii (Sp), yacroroit Bparienus mmuuaeas (N) u
mapaMeTpoM IIEPOXOBATOCTH - RMax,0bl1 CrutaHMpoBaH W mocTaBieH skcnepument (180-220
HB).

Bbilla peannsoBana peminka 2°. VIHTepBaibl BAPbHPOBAHHS MPHHUMAIHCH, UCXOMS U3 pe-
QJIbHBIX TPEIENIOB KojeOaHus 3HaYCHUN (aKTOPOB, OMPEACICHHBIX B Pe3yJIbTaTe MPEIBAPUTEIIb-
HBIX TIOMCKOBBIX YKCIICPUMEHTOB.

®dakTopbl, ypOBHHM M UHTEPBAJIBI BApbUPOBAHUS (aKTOPOB MpHUBEACHBI B Tabnuie 1. Matpu-
a TUIaHa 3KCIEPUMEHTa U Pe3yJbTaThl M3MepeHuit Rmax @ Bume jorapudma) mpeacraBieHbl B
Tadauie 2.

Taoéauna 1
YpoBHU U HHTEPBAJIBI BApbUPOBAHUS (DAKTOPOB
DakTopbl
YpoBeHb
dakTopa
hs, S n,
MM | Mm/06 | mumt
Komuposaunoe
060311){aquHe X1 X2 X3
Bepxuuii (1) 100 0,1 650
Hwxkuuit  (-1) 40 0,05 150
Tabéauna 2
I11aH 3KcriepuMeHTa
Ne ompiTa Xo X1 X2 X3 X1X2 X1X3 XoX3 XiX2X3 | y(IgRmax)

1 1 -1 -1 -1 1 1 1 -1 -0,636
2 1 1 -1 -1 -1 -1 1 1 -0,461
3 1 -1 1 -1 -1 1 -1 1 -0,511
4 1 1 1 -1 1 -1 -1 -1 -0,285
5 1 -1 -1 1 1 -1 -1 1 -0,541
6 1 1 -1 1 -1 1 -1 -1 -0,374
7 1 -1 1 1 -1 -1 1 -1 -0,438
8 1 1 1 1 1 1 1 1 -0,225

BcrnoMorarenbHas Tabiua A pacueta AUCepenu Sy}
(OTIBITHI HA HYJIEBOM YPOBHE)
Howmep omeita |y (IgRmMax)
-0,394
-0,394
-0,415
-0,394
-0,415
-0,394

OO WNPE
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3amanue 9

Jns peanusaiuu MHOTodakTopHOU perpeccuonHoit moaenu Rp=f(h,, S, N) mpoiecca BbI-
IIIQKUBAaHUS TEPMOYIIPOYHEHHON CTalbl0 (CraKUBAOIIe-yIIPOUHSIONUI PEXHUM), OTpaskaroIiei
KOJIMYECTBEHHBIC CBsI3u MexAy Hatsrom (N,), momaueii (Sp), yacroroit Bparienus mmuuaeas (N) u
mapaMeTpOM IIEPOXOBaTOCTH - RP,0bUT CrutaHupoBaH U mocTasiieH skcriepuMenTt (180-220HB).

Bbuta peannsoBaHa peruinka 2°. VHTepBaIbl BADbHPOBAHMS PHHUMAIICH, HCXOISI U3 pe-
ATBHBIX TIPENENIOB KoJjeOaHus 3HaYCHUH (aKTOPOB, OMPEACICHHBIX B pPe3yjbTaTe MPeIBapPHTEIb-
HBIX TIOMCKOBBIX YKCIICPUMEHTOB.

®akTopbl, ypOBHH M WHTEPBAJIBI BApbUPOBaHUS (PaKTOPOB MpHUBEICHBI B Tabnuie 1. Marpu-
11a MJIaHa 3KCTIIEPUMEHTA U Pe3ysibTaThl u3MepeHuit Rp (B Buae sorapudma) mpeacTaBicHbl B Ta0-
e 2.

Tabéauna 1
YpOBHH U UHTEPBAJIBI BAPbUPOBAHUS (DAKTOPOB
DakTOopsI
YpoBeHb
daxTopa
hs, S, n,
MKM | MM/0G | mumH"
KonupoBannoe
o0o3Ha4YeHHe " 2 %
Bepxuuit (1) 100 0,1 650
Hwxunii  (-1) 40 0,05 150
Taoauna 2
[lnan skcniepumeHTa

Ne ompiTa | Xo X1 X2 X3 X1X2 X1X3 XoX3 X1X2X3 y(IgRp)
1 1 -1 -1 -1 1 1 1 -1 -0,812
2 1 1 -1 -1 -1 -1 1 1 -0,638
3 1 -1 1 -1 -1 1 -1 1 -0,688
4 1 1 1 -1 1 -1 -1 -1 -0,461
5 1 -1 -1 1 1 -1 -1 1 -0,717
6 1 1 -1 1 -1 1 -1 -1 -0,550
7 1 -1 1 1 -1 -1 1 -1 -0,614
8 1 1 1 1 1 1 1 1 -0,401

BcenomorarenbHas Tabnuiia s pacdera JUCTIepCUn H{y}
(omBITHI HAa HYJICBOM YPOBHE)

Howmep ombiTa y (IgRp)
-0,570
-0,570
-0,592
-0,570
-0,592
-0,570

OO WNPE
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IHPUMEP

Jns peanusaiuu MHOTOo(akTOpHO# perpeccronHoi moaenu Ra=f(h,, S, n, Rau, Smu) npo-
1[ecca MUHEPaOKePaMUUYECKOTO BbITTIAXKHBAHUS, OTpaXKarolleld KOJIUMYECTBEHHbIE CBSI3U MEXIY Ha-
tsarom (h,), momaueii (Sp), 4acToTOM BpaleHus mmuHaes (N), UCXOIHBIMU IMapaMeTpaMu KauecTBa
moBepXxHOCTHOTO ciosi Rau (cpeanee apudmeTHuecKoe OTKIOHEHHE MPOQHIIA, MCXOAHOE), SMu
(cpenHuit mIar HepoOBHOCTEH MPOQHISL, MCXOAHBIA) M IMapaMeTpOM MIEPOXOBATOCTH - Ra, ObuI
CIUTaHUPOBAH U MOCTABJIEH AKCHEPUMEHT, YUUTHIBAIOIIUN Pe3yabTaThl IPEIBAPUTEIbHBIX MOUCKO-
BBIX IKCIIEPUMEHTOB.

Ha mepBoM 9Talie HCCIEIOBAHHS ObLIA PealH30BaHa MONYPEILIHKA 2° - ¢ ONMpENeISIOLIM
KOHTpPAcToM 1=x1x2x3xaxs. IHTEpBaibl BapbUpPOBAHUS MPUHUMAINCH, UCXOMS U3 PEaJbHBIX Ipejie-
JI0B KoJieOaHUs 3HAUeHUU (PAKTOPOB, OMPEEICHHBIX B PE3yNbTaTe MPEABAPUTEIbHBIX MOUCKOBBIX
HKCIEPUMEHTOB.

®daxTophl, YpOBHU U MHTEPBAJIbI BAPbUPOBAHUS (PAKTOPOB MpuBeIeHbI B Ta0uie 1. Marpu-
11a [UTaHa SKCIIEPHUMEHTA M PE3yJIbTaThl U3MepeHnil Ra (MKM) mpencTaBieHsl B Ta0muie 2.

Tao6auna 1
YPpoBHU 1 MHTEpPBaJIbl BApbUPOBaHUs (DaKTOPOB
DakTOopsI
YpoBeHb
(dhakTopa
hs, S n, Rau, Sy,
MKM | MM/0G | muH MKM MKM
KonupoBannoe X X X3 Xa X5
0003HaueHHE
Bepxuuii (+) 75 0,14 630 3 27
Hwxauit  (-) 25 0,07 200 1 18
Taoauna 2
[lnan skcniepumeHTa
onjziTa Xo | X1 | X2 |Xa[Xa [ X5 [XXo[X1Xa[X1Xa[X1Xs[XoXa[XoXa[XoXs5 [XaXa XaXs [XaXs| Y (Ray)
1 | +|-|-|-|-|+|+]|+]|+]| -] +]| +| -| +| -| -| 0,290
2 |+ +|-|-|-|-1-]-1]-]-|4+]| +| +| +| +| +| 0,295
3 [+ -|+|-|-|-|-|+|+|+| -| -| -| 4| +| +| 0,320
4 |+ |+ |+|-|-|+|+]| -] -]+ -] -] +| +| -| -] 0,300
5 | +|-|-|+|-|-|+]|-|+|+]| -| +| +| -| -| +| 0,260
6 | +|+|-|+|-|+|-|+]|-|+| -] +| -| -| +| -| 0,345
7 |+ -|+|+]|-|+|-|-|+]-]+]| -| +| -| +| -| 0,375
8 | +|+|+|+|-|-|+|+|-| -]+ -| -| -| -| +| 0,570
9 |+|-|-|-|+|-|+|+| -] +] +] -| +| -| 4| -| 0,290
10 | + |+ |- |-|+|+| - -|+|+| +| -| -] -] -| +| 0,310
11 | +| - |+ |-|+|+|-|+]|-|-|-|+| +]| -| -| +| 0,665
12 | +|+ |+ |-|+|-|+|-|+]| -] -| +| -| -| +| -] 0,635
13 | +|-|-|+|+|+|+|-|-|-|-|-| -| +| +| +| 0,570
14 | +|+ |- |+|+|-| -|+|+]| -] -| -| +| +| -| -| 0,485
15 | +| - |+ |+|+|-| -] -]| -| +| +| +| -] +| -| -| 0,415
16 | +|+ |+ |+|+ |+ |+ |+ | +| +| +| +| +| +| +| +| 0,375

28



Bce ghopmynsl, ucnonvsyemvie 8 smom npumepe, 83samul u3 pabomut [1].
Koaddurmentsr ypaBHeHHs perpeccuu onpeaesisieM 1mo Gopmynam

N
DY

by =5 (1)
2% 0,

b ==—— )
inj D(UJ EyJ

b, :J:lT’ 3

rae i = 1.k —nomep dakropa, | —HOMEp ombiTa (CTPOKK B MaTpHIle MIaHupoBanus), N — KomudecT-
BO OIIBITOB.

bo by by bs b4 bs
0,4063 0,0081 0,0506 0,0181 0,0619,0025
b12 D13 D14 b1s D23

0,0050 0,0113 -0,0250 -0,0794 -0,0413

bo4 bos D34 bss bs

0,0038 -0,0256 -0,0250 -0,0056 0,0144

Hucnepcuro S2 {vy} OomnpeaciIsIeM IO IISCTH NapajlIeJIbHBIM ONBITaM B LIEHTpPE IJIAaHA, T.C. IO
pe3yabTaTaM OIBITOB, BHIMOJHEHHBIX IMPH HAXOXICHUU (PaKTOPOB Ha OCHOBHBIX YPOBHsAX (TabmuIa
3, popmyrna 4): {y}=0,00011.

Ta6auna 3
BcrnoMorarenbHas TabiIuua Al pacueta AUCepenu Sy}

Howmep 2
P y (Ra) <y> y-<y> y-<y>)

1 0,395 -0,008 0,000064

2 0,390 -0,013 0,000169

3 0,410 0.403 0,007 0,000049

4 0,395 ’ -0,008 0,000064

5 0,415 0,012 0,000144

6 0,410 0,007 0,000049

2 (Y,=<y>)’
S{y}= 42 , (4)

n, -1

rae Ng - 4Mcio MnapajiCJIbHBIX OIIBITOB B LCHTPC IJIaHa, Yu - 3HAUCHUC q)YHKI_II/II/I OTKJIMKA B U-M
ombITe; <y> - cpeHee apu(hMEeTHUCCKOE 3HaYeHHE (DYHKIIMU OTKIMKA B N OMBITAX.

Cpenusis KBaJpaTU4Has OIIMOKa B oNpeAeIeHUN KO (UIIMEHTOB YPaBHEHUSI PETPECCUU IS
Yy okasanack creayronei (popmyia 5):
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NRERY
Sbi}= N 5)

S(b)=

000011 =0,0026.
16

JloBepuTenbHBI UHTEpBaN Ais KOX(P(GUIMEHTOB YPaBHEHHsI PErPEeCCUU OIpeAelisieM IIo
dbopmyse 6 (rabnmuunoe 3HaueHne kputepust CteiofeHTa mpu 5 % -M ypoBHE 3HAUUMOCTH M YHCIIE
onbITOB Ne=6: t=2,57):

Ab=#t-9b} , (6)

rae t — rabnumuHoe 3HaueHue Kputepus CThIOJCHTA MPH YUCIIE ONBITOB B IIGHTpE IUIaHa - Ng (pu-
noxenue 1).

Ab=+2,570,0026= +0,0067.

B cBsi3u ¢ Tem, uto koaddurmentst bs, bio bpg D35 mo abcomoTHOM BemnunHe MEHbIIE T0BE-
PHUTEJIFHOTO MHTEPBAJIA, HX MOXKHO MPU3HATH CTATUCTUYCCKU HE3HAYUMBIMH M UCKJIIOYHTH U3 YPaB-
HEHHUS PErPECCHH.

Paznocts bp-<y>=0,0033m0 abcomoTHO# BennuuHe MeHbine omuOku ombita S{Yy}=0,01, cie-
JOBAaTENbHO, KOA(PPHUINEHTH MPH KBAAPATUYHBIX YICHAX 3HAYUTEIHHO HE OTJIMYAIOTCS OT HYJI,
MOATOMY HCCIIeAyeMasi 3aBUCUMOCTD C JIOCTaTOYHOW TOYHOCTBIO MOKET OBITh allPOKCUMHPOBaHA
HETIOJIHOW KBaJpaTUYHON MOJENbI0 U HE TpeOyeTcsl MepeXxOomuTh K KBaIpaTHUYHOW MOZIEH (XOTs
HaOJII01aeTCs BBICOKAsi 3HAYMMOCTh KOA(P(PUIIMEHTOB P MAPHBIX B3aUMOACHCTBHSX).

JUts IPOBEPKH aJeKBATHOCTH YPABHEHHUS PEIPECCHH BHIUUCISIEM TUCIIEPCHIO Sy aIeKBATHO-
ctu (mpu Yuciie 3HaYMMBIX KO3 PUIIMEHTOB ypaBHeHHS perpeccun Z=12) ,mo ¢popmyse 7:

N

>y -ND b
=1

Sza(): - N—(k+]__) . (7)

$',»=0,00012.
AJIleKBaTHOCTh YpaBHEHHMsI perpeccuu mposepsieM 1o F-kpurepuro. Haxoaum pacuetHoe 3Ha-
yenue F-kpurepus (Gopmyina 8):

SZ
S”; : (8)

Yy

F=

F,=000012 _y
0,00011

Tabmuunoe 3HaueHue F-xkpurepus npu 5 %M ypoBHE 3HaUUMOCTH (TIpH OOJIBIICH AUCTIEPCUU
- &, ¢ uncinom creneneii cBo6oas f=N-(k+1)=16-(5+1)=10:MenbLreil aucrepcun - S{Yy} ¢ umc-
aoM crenenei ceoboasl f=ng-1=6-1=5)pasHo, npumepHo, 4,74 (punoxenue 2), u T.. F,< F, T0
MO/IEJTb a/ICKBAaTHA.
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IIpunoxenne 1

3uaveHus kpurepus CTbrojieHTa (t-KpUTepus) npu ypoBHE 3HAYUMOCTH

0=0,05 17151 paznauuHOro uncia onbIToB (No)

No t No t

2 12,71 19 2,10
3 4,30 20 2,09
4 3,18 21 2,09
5 2,78 22 2,08
6 2,57 23 2,07
7 2,45 24 2,07
8 2,36 25 2,06
9 2,31 26 2,06
10 2,26 27 2,06
11 2,23 28 2,05
12 2,20 29 2,05
13 2,18 30 2,04
14 2,16 31 2,04
15 2,14 41 2,02
16 2,13 61 2,00
17 2,12 121 1,98
18 2,11 00 1,96

Ipunoxenune 2

3nauenus kpurepus Ouinepa (F-kpurepus) npu yposHe 3Haunmoctu a=0,05

T — _ YACTO CTENEHEH

Yarno crenegeit caobame CEODOTH THCHEpCrE 1 1 2 3 4 5 ] 8 12 24 50 ]

JTH MEHLOTSH THETEDCHHE
1 161.4|199.5|1215.7|224.6|230.2(234.0|238.9|243.0 249,01 251.8{ 254.3
2 19511 190 | 196 |19.24]19.30(19.33(19.37|19.41 19.45119.47( 19.50
3 10,131 9,55 | 928 | 912 | 901 [ 3.94 | 8.34 | 8,74 B.64| B38| 8.33
4 71694 659639626616 | 6,04 [ 5,91 577 5,70 5.63
5 6.61 | 579|541 (5,19 5,05 4.95| 482|468 453 444 436
& 5,99 15,14 | 476 | 4,53 (439|425 | 415 | 4.00 3,84 373 3.67
7 5,59 1474 | 435 | 4,12 [ 3,97 | 3,87 | 3.73 | 3,57 341|332 3.28
3 532|446 | 407 | 3,84 (3,693,558 344 (3,28 3,12 3,03 ] 2,93
9 5,12 1426 | 3,86 | 3,63 (345|337 |3.23 (3,07 2901280 271
10 496 410|371 (3458333322307 (291 274 264 234
11 484|398 359336 (3,203,089 )295(2,79 261 2,30 240
12 475|388 | 349 (326 (3,11 |3.00 ] 2.85 (2,69 2300 240 2.30
13 467|380 341 (3,18 3,02 )2.92]2,77 2,60 242 232221
14 460374334 (3,11 [ 2,96 | 2.85 | 2,70 (2,33 233 224 218
13 454|368 329306 (2,90)2.79]2.64 (248 2200 218 2.07
16 4491363 | 324 (301 (285274259 (242 224 213 2.1
20 435349 3,10 (2,87 (2,71 | 2,60 | 245 2,28 208|196 1.84
30 417332292 (2,60 (2,53)2.42]2.27 (2,09 180 1,76 1.62
40 408 323 284 (261 | 245|234 (2,18 (2,00 1,79 166 1.31
=0 403 318|279 (2,56 (2,402,291 2.13 [ 1,95 1.74( 160 1.44
100 39401309260 (246(2,30)2.19)2.03 1,85 163148 1.28
oo 3841299260 (237221 2,09]194 (1,75 152 135 1.00
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