NMPUMEHEHUE CPEOCTB 3BM INPU OBPABOTKE OAHHbLIX AKTUBHOIO
OKCIMNEPUMEHTA



MeTodbl aKTMBHOIO 3KCMEpMMEHTa 3aHMMaloT Ba)XHOE MECTO B [AesiTeNIbHOCTU
nHXeHepa. VX npuMeHeHue no3BOMsieT norny4vartb MaTtemaTuyeckue
MOZENW, ONMUCbIBalOLLIME CBOMCTBA LLIMPOKOro Krnacca 0O0beKkToB NCCreaoBaHWUN.

[Tpy 9TOM He BO3HMKAET HEOOXOAMMOCTb B OLIEHKE MPOLIECCOB, MNpOTeKatoLmX
BHYTpW obbekTa. [lonyvyeHne maremaTtnyeckon moaenm obecrneymBaeTCs YEeTKUM
BbIMOSTHEHMEM ariropuTMa MCCregoBaHUM N HaAeXHbIM OrnpederieHneM 3HadeHumn
dyHKUMM OTKNMKa obbekTa.

B atom cnyyae 3agayvyen uvccriegoBaTtens sBnaeTcs peann3aunda anropntmMma
dKTUBHOIO 3KCriepunMmeHTa C NomMoLlbio pa3iminyHbIX CpencCTB o6pa60T|<|/| OaHHbIX.

BbinonHeHne 3TOM 3adayn MNO3BOMSET peanu3oBaTb BCe aTanbl
paboTbl C MaTEMaTU4YECKOWN MOOENbLIO SKCNEPUMEHTA



Llenb n 3agaumn paboThbl

Llenbto paboTbl SABNSIETCA O3HAKOMIIEHWE CTYAEHTOB C UCMOJb30BAHUEM
BbIYMCINUTENBbHOW TEXHUKN OnA 0b6paboTkM 3KcnepuMeHTarnbHbIX OJaHHbIX,
MOMNyYeHHbIX B pe3ynbTate NPoOBEeAEeHUs akTUBHOMO 3KCMEepUMEHTa npwu

nccnegoBaHMM TEXHOMOTMYECKMX NPOLIECCOB.

B xooe nabopatopHon paboTbl CTyAEHTbl OOSMKHbI NPMODPECTU HaBbIKK
NCMOSb30BaHUA BbIYUCITIUTENBHOMN TEXHUKU N crneunanbHOro nporpamMmmHoro
obecneyeHnss, a MMeHHo nporpamMmmHbix naketoB MathCad, Microsoft Excel,
aona obpaboTkm aKcnepuMeEHTarbHbIX OaHHbIX, MOSyY4EHHbIX MPU NpPoBedeHUN
NONHOro doakTOPHOro 3KCNeEPUMEHTa U MNpPW OPTOroHanbHOM MNfaHUPOBAHUN
9KCMepuUMeHTa.

an/I BbINMOJTHEHNA pa6OTbI CTyAdeHTbl OOJT)KHbl HAY4YUTbCA pa6OTaTb C NoJtydeHHbIMU
MaTemMaTtn4eCKMMmn MmoaendamMmn.



[lepen cTtyoeHTamMu CTOUT 3agada M3ydeHuda MCronb3oBaHusa cpeacts OBM
npu NpoBeaeHN METOAOB NNIAaHNPOBAHNA aKTUBHOIO 9KCNEPUMEHTaA NPUMEHNTENBHO
K TEXHONMOrm4Yeckmm 3agadam.

CTyaeHTbl OOMKHbI OCBOUTL MPUHLNIBI COCTaBIIEHUS MaTpULbl NSTaHUPOBaHUS
NOMNHOIrO JoakTOPHOro 3KCNepPUMEHTAa, NPOBOAUTL pPacyeT KoadhPuumMeHToB
perpeccmn, Mcnonb3oBaTb CTATUCTUYECKUE KPUTEPUU AONSA OUEHKM OOQHOPOAHOCTH,
HOPMarsbHOCTU 3KCNepUMeEHTanbHbIX AAaHHbIX, 3HAYUMOCTU KOI(PDULMEHTOB W
afeKBaTHOCTN MOSIyYEHHOW MaTeMaTUyecKou Modesnin, a TakXe NMpoBOAUTHL ee
ONTUMKU3ALNIO C UCMOSIb30BaHMEM NPOrpaMMHbIX CPEOCTB.



TeopeTuyeckas 4acTb
[MnaHnpoBaHMe 3KCNepuMeHTa - 3TO onTuMarnbHoe (Hanbdonee adhdPEKTUBHOE)
yrnpaBrfieHUe XOAOM ISKCNEPUMEHTa C UErnbo MOfly4YeHUss MakCUManbHO BO3MOXHOM
NHopMaUnM Ha OCHOBE MUHUMASTBHO AOMYCTUMOrO KONMUYECTBA OMbITHbLIX JAHHbIX.

[Mog akcnepumeHTOM 6yoemMm MOHMMaTb CUCTEMY onepaunn, BO3OeWUCTBMA 1 (Unn)
HabnaeHNn, HanpaBfiEHHbIX Ha nonydeHne uHgopmaumm ob obbekte npu
nccrnenoBaTenbCKUX UCMbITAHUSX.

OKcnepuMMeHT, B KOTOPOM WMccrneaoBaTeNlb Mo CBOEMY YCMOTPEHUID MOXET
N3MEHSATb YCITOBUSI €ro MNPOBEAEHUs, Ha3blBAETCSH aKTUBHbLIM 3KCMEPUMEHTOM.

OKCNepuMMEHT, Npu KOTOPOM YPOBHM (PaKTOPOB B KaXKAOM OMbITE PErncTpUpYHTCS
nccnegoBaTeneM, HO He 3a4alTcs UM, SBISIETCS MaCCUBHbLIM .



[lepen npoBedeHMEM MNAaHUPOBAHUA aKTUBHOMO 3KCrepumeHTa Heobxoammo
cobpaTb OOMONHUTESBbHY MHopMaumio 06 nccrnegyemom obbLekTe.

[ns NnoJTydeHn4A OOMNOSTHUTENBHOMN VIHCbOpMaLI,I/II/I MOXXHO MCNOJIb30BaATb pe3ylibrathl
MacCMBHOIO SKCrNepmnmMmeHTa, ocCywlecTBlidBLIEerocqa B npeabiaywmnx mnccriegoBaHmnaAax
Ui OrMMCaHHOro B JIUTEpartype.

[MnaHnpoBaHue 3KcrnepuMeHTa MO3BOMISIET BapbMpoOBaTb BCe (aKkTopbl U Mnony4arb
OOQHOBPEMEHHO OLIEHKN WX BIUSAHUA.

[Tpn 3TOM BaXXHO y4YMTbIBaTb CriegyloLlee:
* CTPEMSIEHME K MUHUMM3ALUM Yuchna OnMbITOB;
*O[JHOBPEMEHHOE BapbMpOBaHME BCEX NEPEMEHHLIX, ONpeaenstoLLnX npoLecc;
*BbIOOD YETKOW CTpaTernm, no3BonsioENn NpMHMMaTb OBOCHOBAHHbIE pPELLUEHUS
Nnocrne Ka)xgown cepun 3KCNepuMeEHTOB.



AKTBHbIE 3KCNEepUMEHTbI 0bnagatoT creayrwmMmm 4OCTOMHCTBAMM:

1) pesynbratbl HabnwOEHUW Y, Y,, ..., Y, NPeacTasndT cobon He3aBUCUMbIE,
HOpMarbHO pacrnpeneneHHble cryvYanHble BEeNMUYMHBI,

2) Oucnepcun pasHbl Apyr Apyry (BbIOOPOYHbIE OLEHKM OOHOPOOHbI);

3) HE3aBUCUMbIE NEPEMEHHBIE X, X, ..., X, N3MEPAIOTCA C NPeHebPEXMMo Marno
MOrpPEeLIHOCTbIO MO CPaBHEHUIO C MOrPELLUHOCTLIO B ONPEAEneHUn Y;

4) aKTUBHbIN 3KCMEPMMEHT fy4llle OpraHu3oBaH:. OMTMMAaNbHOE WCMONb30BaHUE
(haKTOpPHOro NPOCTPaHCTBA MO3BOMSIET MPUM MUHMMAINbHbLIX 3aTpatax Mony4YnTb
MaKCUMyM MHdopMaLmMn 06 n3y4yaeMblx SABIEHUSX.



[Mpy nnaHMpoBaHUKM JIKCrEPUMEHTa yaaeTca usbexaTb Koppenaunn mexay
KOSdo(pUUMEHTAMN YpPaBHEHUSA pPerpeccumn.
B cnyyae cratmctuyeckoro nogxoga maremaTtuvyeckasi Modernb obbekTa unm npouecca
npeacTaBnsaeTcs B Buae norMHoMma, T.e. oTpeska psiga Teurnopa, B KOTOPbIW pasrnaraetcsd
HensBecTHad PYHKUNA

K K K K
2
Y(Xl,xk):bo*‘z‘ih)(' +Z:|_hJX|XJ +1Z hjuxlxjxu +Zilq,x, +...
i ] 24U -
rae by- CBOOOAHEIV YneH; b; — nuHenHble 3 deKThI; b; — 3PPeKTbI NapHOTro

B3aVMOAENCTBUSA; by — KBagpaTuyHble 3MEKTbI; by, — 3PPEKTbI TPOUHOTO
B3aMMOOENCTBUA.
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OOGbeKT uccnegoBaHMa MOXXHO NPeACcTaBUTb B BUAE CUCTEMbI «4EPHbBIN SLLINKY
(puc.).

CyTb CUCTEMBI «4EPHbIN ALLNK» COCTOUT B N3yHEHNUU 3aBUCUMOCTUN OTKIINKA

cucTeMbl Y Ha U3MeHeHUe BXOOHbIX U3MepseMblX 1 yrnipaBnaemMblx napaMmetTpoB X(X,
Xp,. -+, X)) MPU OENCTBUN cnyyanHblX doaktopoB W(w,,W,,..., W, ), KOTOpble Ha3biBaloT
«LLYMOM» OObekTa.

Komnrnekc napameTpoB X HasbiBalOT OCHOBHbLIM, OH OMpPeaensT YCNoBUs 3KCNepuMeHTa.

BbixogHbIM napamMmeTpom Y MOXET aBnATbCA Ntobble TEXHONOrMYeckme WUnu
TEXHNYECKME T[MOKa3aTtesrin unccriegyemoro rnpouecca.

CnyyanHbeiM BygeTt cumtaTbea nobdon pakTtop, He BOLEALLNN B OCHOBHOW KOMMIEKC
BXOOHbIX MapamMeTpoB



[TONHLIN GaKTOPHbIN AKCMEPUMEHT

[Tp NonNHOM OaKTOPHOM 3KCMNepuMeHTe MOoSlyYeHHOe YypaBHEHWE perpeccuu
NPUHUMAET BMA NONIMHOMA NEPBON CTENEHU

K Kk K
Y(%,... %) =l +thi +2 06X+ 2 BiXX.. X
=1 =1 =l
B | # | #...#N
YpoBHU paktopoB ans MNP npeacraBnaoT cobon rpaHuubl UccregyemMomu
obnactn no BbliOpaHHOMY napameTpy (MMHUManbHOE U MakCcUMarnbHOE 3HavyeHue
doakTopa).
3Haa makcumanbHoe Z' .. U MUHUMAnbHOE Z' .. 3HAYEeHWUA TEXHOSIOrNMYECKOro
napameTpa (paktopa) MOXHO ornpeaesniuTb KOOpAMHATbI LLeHTpa nfaHa, Tak
Ha3blBaeMbIi OCHOBHOW YpPOBEHb Z!;, @ Takke WHTepBan (Lar) BapbupoBaHus Az :
max min max min
o_4 14 _4 4
4 = 5 4 = 5 e i=1,2,3, ..., k,

roe k —yuncno dakTopos.



OT cuctem KoopauHar z,,..., Z, HeobxoguMo nepenTn K HoBon be3pasmepHou
cUCTeMe KOOpAUHaT Xy, ..., X, C MOMOLLbIO NIMHENHOIO Npeobpa3oBaHUA:

)(i — : rae i=1, 2,3, ..., k.

[Mpy nnaHuMpoBaHMM NO CxemMe MOSIHOro (pakTopHOro akcriepumeHTta (MNP3I)
peannayloTca BCE BO3MOXHble KOMOWHaUuM (pakTOpoB Ha BCEX BbIGpaHHbIX Ans
nccrnegoBaHUst YPOBHSIX.

Konnyectso onbitoB N npu N3O onpegenderca no dopmyne:
N=nk, rae N- KONM4YecTBO YPOBHEN.



B Tabnuue npeacraBneHa pacluMpeHHas maTtpuua nnaHupoBaHUS AN
OBYX(pakTOPHOro MNOSTHOAKTOPHOIro 3KCMEPUMEHTaA C UCMNONbL30BaHNEM
be3pasmMepHOn CUCTEMOW KOOPAMHAT.

JTtoboi KOI(PUUMEHT ypaBHEHUSI perpeccun b; omnpenensieTcsi ckansipHbIM
npovi3BedeHneM ctonbLa y Ha COOTBETCTBYHOLLMMN CTONOEL, X; , OTHECEHHbBIM K YnCIy

OornbITOB B Martpuue ninaHnpoBaHnA N: 1 N
b, =—2> XY,
i—1

PacwupeHHaa martpuua nnaHUpoBaHUSA MNOMHOMO dpakToOpHOro
3KCnepuMeHTa 22

Homep onbiTa x0 x1 X2 x1x2 y

1 2 3 4 6 10

1 1 -1 -1 1 Y1




PacwmnpeHHasa martpuua nnaHUpoBaHUA MOMHOINo doakToOpHOro
aKcrnepumeHTa 22

Homep onbiTa x0 x1 X2 x1x2 V%

1 2 3 4 6 10

1 1 -1 -1 1 Y1

2 1 1 -1 -1 Y2

[na n3yvyeHmna 3aBMCMMOCTM COOTHOLLEHMNA MeXay TensioToMN CropaHna yrngd
OT 30SIbHOCTU U codepXXaHusa cepbl Dbl NpoBedeH MNOMHbIN PaKTOPHbLIN

9KCMNEPUMEHT 22,

Kaxgbin onbIT noBTopsncs Asa pasa. Onpenenntb ypaBHEHNE perpeccumn B
be3pasmepHoOM MacluTabe.



1.BBO4 HadarnbHbIX OaHHbIX — MUHUMAsibHble U MakCMMarbHble 3Ha4YeHUsd
BXOOALLNX NapaMeTpoB, B JaHHOM crydyae — 30/1bHOCTU (z1) 1 cogepXaHusa cepsbl (z2),
BblYMCrieHne OCHOBHOIO ypoBHS (z0) n nHTepsarna BapbupoBaHus (Az).(puc.)

A B £ D E
1 BbIUMCAEHUE OCHOBHOTO YDOBHA - PacyeT oCHOBHOrIO YPOBHA N NHTEPBAlia
- BapbUpOBaHUA.
3 Zlmax 80 £1-0 50 (B3+B4)/2
4 | Z1min 20 Azl 30 B3-D3
5 | Zlmax 11,34 £2-0 10,545
B | Z2min 9,75 Az2 0,795
: CocTaBneHne matpuubl NiaHNPOBaHUS
7 Ne3.
A B C D E G I
1 BriuncneHne oCHOBHOMD YPOBHA
2
3 Z1max 80 Z1-0 50 (B3+B4)/2
4 | Z1min 20 Azl 30 B3-D3
3 | Z2max 11,34 22-0 10,545
6  Z2min 9,75 Az2 0,795
7
8
9 @aHTOpPBI B
HaTypaneHoM pakTopbl B De3pasmMepHOR
10| Homep macwTabe CHCTEME HOOpAWHAaT BoixogHOW napameTp
11| onpbita |21 z2 x0 x1 X2 ¥l ¥ ycp
12 1 80 11,34 0 1 1 86,1 82,2 84,15
13 2 20 9,75 0 -1 -1 60,6 62,5 61,55
14 3 80 9,75 0 1 -1 71,8 73,9 72,85
15 4 20 11,34 0 -1 1 83,7 81,9 82,8




A B C D E F G H I
1 BrluvcneHWe oCHOBHOMD YPOBHA
2
3 Zlmax a0 Z1-0 50 (B3+B4)/2
4 | Z1min 20 Azl 30 B3-D3
5 | Z2max 11,34 Z2-0 10,545
B | Z2min 9,75 Azl 0,795
7
8
9 $auTopL B

HaTypansHoOM fakTopel B DespamepHOi

10 | Homep macwrabe CHMCTEME KOOpAWHAT BblxoaHOW NapameTp
11| onwiTa |Z1 z2 x0 X1 X2 ¥l y2 yep
12 1 a0 11,34 0 1 1 86,1 82,2 84,15
13 2 20 9,75 0 -1 -1 60,6 62,5 61,55
14 3 a0 9,75 0 1 -1 71,8 73,9 72,85
15 4 20 11,34 0 -1 1 83,7 81,9 82,8
16
17
158 | Homep
15| onbiTa |%1 X2 x1x2 yep ¥1*ycp ¥2*ycp x1x2ycp
20 1 1 1 1 84,15 84,15 84,15 84,15
21 2 -1 -1 1 61,55 -61,55 -61,55 61,55
22 3 1 -1 -1 72,85 72,85 -72,85 -72,85
23 4 -1 1 -1 82,8 -82,8 82,8 -82,8
24 % 301,35 12,65 32,55 -9,95
25 |BoiumcneHme Ko3gQuUMeHTOB perpeccki ona Nd3,
26 bo 75,3375
27 b1 3,1625 1 N
28 b2 8,1375 bj = —Z xgyj
29 |b12 -2, 4875 N i=1

30
21

CocTtaBneHue
MaTpuLbl
NNaHMPOBaHUS
JLOXC)



[Mocne Toro Kak Nony4YeHo ypaBHEHNE perpeccum, NOCTPOMM JIMHUN PaBHOO

YPOBHA. ,D,J'IFI 9TOl0 BbIPa3nM X, H4epe3 3HAYEHUNA X, .

X, =(y—lp—b-x)/(b,+b,- %)/

7
8
9

10
11

A B C D | E F G H I
DaKTOpb B
HaTypanbHOM darTopbl B Be3pazmepHoi
Homep macwrabe CUCTEME KODPAMHAT BbIXOQHOM NapameTp
onbitTa |z1 z2 x0 x1 %2 yl y2 yep
1 80 11,34 0 1 1 86,1 82,2 84,15
2 20 9,75 0 -1 -1 60,6 62,5 61,55
3 80 9,75 0 1 -1 71,8 73,9 72,85
al 20 11,34 (] -1 1 83,7 81,9 82,8
Homep
onbita  [x1 %2 ®1x2 yep x1*ycp  x2%ycp  x1x2ycp
1 1 1 1 84,15 84,15 84,15 84,15
2 -1 -1 1 61,55 -61,55 -61,55 61,55
3 1 -1 -1 72,85 72,85 -72,85 -72,85
4 -1 1 -1 82,8 -82,8 82,8 -82,8
= 301,35 12,65 32,55 -9,95
BolumcneHme koabduumMeHTos perpeccui ona M3, 80 75
b0 75,3375 -1 0,736471 0,265882
bl 3,1625 1 N -0,75 0,703218 0,203374
b2 8,1375 Z)}- = — Z xy.yj -0,5 0,665556 0,132578
b12 -2,4875 N i=1 -0,25 0,622547 0,05173
0 0,572965 -0,04147
0,25 0,515177 -0,1501
0,5 0,446963 -0,27833
0,75 0,365222 -0,43199
1 0,265487 -0,61947

J

70

-0,20471
-0,29647

-0,4004

-0,51909
-0,65591
-0,81538
-1,00363

-1,2292

-1,50442

K

65

-0,67529
-0,79631
-0,93338

-1,0899

-1,27035
-1,48067
-1,72892
-2,02641
-2,38938

L

60

-1,14588
-1,29616
-1,46636
-1,66072
-1,88479
-2,14595
-2,45422
-2,82362
-3,27434

M

N

o]

P

Q

R 5

—t—50

b

=75

]

70

——55

=50




OpToroHanbHoe nnaHMpoBaHue

[Mpn onucaHum obnacTtu, GN3KON K IKCTPEMYMY, 4Yalle ApYrux MNPUMEHSAIOT
NOSIMHOMbI BTOPOro nopsiaka, YTo CBsA3aHO B MNEPBY ovepedb C TEM, YTO NOSIMHOMBI
BTOPOro nopsagka nerko nogaatoTcsl cucrtemaTusaumm M UCCrneagoBaHUKo Ha
9KCTPEMYM.

[Mpn atom 4mcrno onbiToB N 4OMKHO ObITb HE MEHbLUE 4ucna onpeaensieMblX
KOO (PULUMEHTOB B YpaBHEHUU perpeccum BTOPOro nopsgka ans k dpaktopos:

Y04 %) =y + 30X +Zh,>ﬁ>< Y

=1 1=1
I;tj



ﬂ,J'IFI OrnMncaHnAa MNOBEPXHOCTU OTKJIMKa MOoJIMHOMaMi BTOPOIro nopAaaka
He3aBNUCNMbIE CbaKTOpr OOJDKHbI NPUHUMATb HE MEeHEE TpPeEX Pa3HbIX 3Ha4YEeHUN.

C uenbl COKpalleHUsa 4Yucna OnbITOB MUCMOSMb3YIT KOMMO3ULMOHHbIE
(nocnepoBatenbHbIE) MaHbl.

KOMMNO3MUNOHHBIM NflaH coCTOUT M3 akcnepumeHToB NP3 2k (k<5), K KOTopbIM
0o0aBnAT 3KCNEPUMEHT B LUeHTpe nnaHa u B 2K 3Be3gHbIX TOYKax, PpacrnonoXeHHbIX
Ha 0CcAX OUKTMBHOIO NMPOCTPaHCTBA, KoopanHaTthl KOTopbIX: (£a,0,...,0), (0,£a,0,...,0), ...,

(0,...,0,20), roe a - pacCTosdHME OT LEHTpa nNfiaHa OO0 3Be3OHOW TOYKU — «3BE3OHOro
nnevya.

Obuiee KONMYECTBO OMbITOB paccyMTbiBaeTcs No doopmyrne :

N=Ngy+2k+n,,
rAe Ny- KONMYECTBO OMNbITOB B LieHTpe nnaHa, k —yucno gakrtopos, N, —u4ucno
OMNbITOB MNOMTHOIO PakTOPHOro aKkcnepmmeHTa 2K .



KOMMO3MLUMOHHBIE NfaHbl NEerko NnpnBOOATCA K OPTOroHasibHbIM BbI60pOM

3Be34HOro nreya a. [lnnHa «3Be3gHoro nrfiedya» a paccymTbiBaeTcsa no opmyrne:

_ \/NON_NO

o
2

3HayeHne «3Be3aHOoro
nneya» 3aBUCUT OT
4yrcna NonHbIX
NOBTOPEHUN
9KCNepUMEHTa

B ueHTpe nnaHa (N=9).

KoMMO3MLMOHHBIN NnaH BTOPOro nopsigka ans aAByx

doakTopoB
Homep | @akTopsl B HATYPAIBHOM @aKTOpPHI B YCIOBHBIX y
OIbITa Macluiraoe eITMHUIIAX
Z, Z> X Xz
1 min min -1 -1 V1
Z Z5
2 max min +1 -1 VY,
“1 Z,
3 min max -1 +1 VY,
“1 Z,
4 max max +1 +1 Va4
“1 Z,
5 0 0 0 0 Vs
“1 Z,
6 +a 0 +1 0 Vs
“1 Z,
7 - 0 -1 0 VY7
“1 Z5
8 0 +a 0 +1 Vg
‘1 72
9 0 ol 0 -1 VYo
Z Z5




B Tabnuue npeactaBrieH KOMMO3ULUMOHHLIN NilaH BTOPOro nopsaka ansa aByx
doakTopoB.

Ona Toro, ytobbl MaTpuua nnaHMpoBaHWS obragana CBOMCTBOM OPTOrOHanbLHOCTH,
HeobXxoaAMMO BBECTU CTONOUbLI C KOPPEKTUPOBAHHbLIMU 3HAYEHUSIMU YPOBHS X,

KOTOPbIE BbIYUCASIOTCS MO hopMyre :
2
Xl' )Z B X|2 D X
N




MaTpuua pacyeToB KO3 UUNEHTOB YpaBHEHUSA NpeacTasneHa B Tabnuue, B
KOTOpOW cTonOubl 2-7 NpeacTaBnalT coDON OpPTOroHarnbHYK MaTpuly
nraHMpoBaHus, ctonbey 8 — 3Ha4eHnsa OTKITMKa CUCTEMbI; NepPBble YETbIpe onbITa —
9TO MaTpuua NOoNHOro akTopHOro aKcrnepmmMmeHTa 22.

JKcnepuMeHTanbHble AaHHble AO0MKHblI OblTb OAHOPOAHBLIMU M HOPMarbHO
pacnpeneneHHbIMU.

B cooTBeTcTBMM C AaHHbIMKM Tabnuubl paccynTbiBalOT KO3hULUMEHTI
ypaBHeEHUs perpeccun. BenuumHbl koappunumMeHToB ypaBHEHUS perpeccum
XapaKkTepusyroT BKaa Kaxaoro daktopa B 3Ha4eHne dyHKLMK OTKITMKA.



Howmep

XX,

OIlbITa Xo y
1 2 3 4 5 6 7 8
1 +1 1 1 +033 | +033 | +1 &
2 +1 +1 1 +033 | +033 | -1 &
3 +1 1 +1 +033 | +033 | -1 &
4 +1 +1 +1 +033 | +033 | +1 &
5 +1 0 0 067 | 067 | 0 e
6 +1 +1 0 +033 | 067 | 0 e
7 1 1 0 +033 | -067 | © &
8 +1 0 +1 067 | +033 | 0 e
9 +1 0 1 067 | +033 | o e
X 9 6 6 2 2 4




KoadhdomumeHThl paccumnTbiBalOTCA NO cneayrowwmm popmynam

o0 (%) - Z(00)Y) o _ Z(00)Y)

6 6 2 2
b_l_2 — Z(Xi_l-xzy) bO — Z()g(Oy) . 0’67b_|_1 —0,67b22

[Mpumep pacyeTa akTUBHOMO 3KCNEPUMEHTa MPU OPTOroHanbHOM MfIAHUPOBAHUN C
nomowybto MathCad.

200 1
80 1 1
20 1 1 0
80 1 1
M1:=| 50 ¢ »
80 1 1
20 0 1 0
50 1 1
50 1 1 s




[Ctrl + 6] —
ri+ e |\/|:|§3> . X2 M1 »
T —1
—1
(' = xe - = L )
N xt=| O x2=| 0O
1
N =9 1 g
N j = o N 1
Z [[(xnzﬁJ (o) Z [I:%%Qil,] 1
X1i:=xT — +=1 x2i:=x® — +=1
N N
aal := (x12) aa2 =(x£) aa3 := X1 aad :— X21°
N N
N
N
izz"l (x3Y,) iZ::1 (x2Y)) >0 (x1iyy) > (x2iv,)
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