daKTopbl U TpeboBaHUA K HUM

[Mocne TOro, Kak Bbl6paH 0b6beKT nccnegoBaHUA N onpegeneH napametTp ontmMmmsauunn,
HeO6XO,£I,V|MO onpeaennTtbCA C BeIM4YNHaAMU, KOTOPblE MOTYT BJIUATb Ha NpPOLECC.

B «[MnaHWMpOBaHUM N OpraHU3aLMK SKCMEPUMEHTa» 3TU BeNUYMHbI Ha3biBalOTCA GaKTOpaMM.
YnyLweHHbIN cylWecTBeHHbIM $aKTop BeaeT K abcontoTHO HenpPaBM/IbHbIM MPOrHO3am U
MOEeNN SKCMEPUMEHTA, a JIMLLIHUIN HecyecTBeHHbIN GaKTop TONbKO A06aBUT X10MOT Npu
nccaeaoBaHUM MOaeNn.

O6blYHO peKoMeHAYeTCA MCNONb30BaTb NPU NAaHUMpoBaHUKM He b6onee 15 ¢dakTopos, ecau
e nx bonbwe — BbIbUpPaTh Hanbonee 3HaYMMble, OCTABNAS MEHEE 3HaUYMTe/IbHble PaKTOPbI B
CTOPOHe.



daKTop — M3MepAeMan BeJIMUMHA, ONUCHIBAIOLLLAA BAUAHUE HA O6BEKT UcCnea0BaHuUA.
Kaxkpgoe 3HaueHue, npuHMmaemoe ¢paKTOpOM, Ha3biBaeTca ypoBHeM daKTopa.



TaK ke KaK 1 NnapameTp onNTUMM3aunm, Kaxabin paktop nmeet obnactb onpegeneHusn —
COBOKYMHOCTb BCEX 3HAYEHUWN, KOTOPbIE MOXET NPUHUMATb AaHHbIN GaKTOP.

Kaxabih pakTop MOXKET NPUHUMATD B OMbITE OAHO U3 HECKO/IbKMX 3HAYEHUN.

®PUnKcMpoBaHHbIN HAabOP YPOBHEN HECKONIbKUX PAKTOPOB, T.€. UX ONPeaeNeHHbIX

OUKCMPOBAHHbIX 3HAYEHUN, ByaeT onpeaenaTb KaKMe-To KOHKPETHbIE YC0BMA NPoBeAeHUA
3KCNepMMeEHTa.

Mpn nameHeHUn xoTta bbl 0o4HOro 13 PaKTOPOB B TAKOM Habope NpmMBeAEeT K USMEHEHMUIO U
YCNI0BUI U, KaK C/1IeACTBUE, K UBMEHEHUIO 3HAYEHUA NapameTpa oNnTUMMU3aLLUN.



[na unncTpaumm BEpHEMCA K NPUMEPY C KUNSALLEN BOAOM, ONMCaHHOMY B
npeablaylwem naparpade.

B paccmMoTpeHHOM nNpumepe UCNoNb3YyTCa ABa daKTopa — TeMnepaTypa U AaB/IEHNE, KarKkabll
N3 KOTOPbIX MPUHUMAET onpeaenieHHble 3Ha4YeHUA, T.e. NPUHUMAET onpeaesieHHble YPOBHM.

Hanpumep, gna pasneHua — HopmManbHoe gasneHue (760 mm pT. CT.), NOBbIWEHHOE
nasneHue (ckaxkem, 900 mm pT. CT.), NOHUKeHHOoe aasneHune (700 mm pT. CT.); ANS
Temnepatypsbl — 50, 100, 1000 °C. 3agaBada Te AN UHblE 3HAYEHUA TeMNepaTypbl U AaBNeHUS,

Mbl NONy4YUM, 4TO B OAHUX CAydHaAX BOAa UCMAPUTbCA NOYTU MIHOBEHHO, B APYIrMUX — JINWWb
CNerka HarpeeTcd, B TPETbUX — OHA 3aKUMMUT.

Taknm obpasom, meHAA KOMBUHaUUM AaBAEHUSA U TeMNEepPaTypPbl, FOBOPA HAY4YHbIM A3bIKOM
MCNONb3yA Pa3Hble KOMBUHaLMM YPOBHEN ABYX PAKTOPOB, Mbl ONpeaeiiemM HOBbIe YC/10BUA
ANA NPOBeAEHNA SIKCMEPUMEHTA M B TO }Ke BPeMA NoJly4aem Apyron pesynbrar.



Echn nepebpaTb Bce BO3MOXKHbIe HabOpbl COCTOSAHUI, Mbl NOJIY4YUM NOJIHOE
YMCN0 BO3MOKHbIX Pa3/IMYHbIX ONbITOB. [P 3TOM YMNCNIO PA3/IMYHbIX COCTOAHUM
CUCTEMbI ONpPeaenneT ee COXKHOCTb.

Ecnn 0603HauUMTb UMCNO PAKTOPOB, OKA3bIBAOLWMX BAUAHME HA SKCNEPUMEHT, KaK k, a uncno
YPOBHEN, NPUHMMAEMBbIX KaxKabiM 13 HaKTOpoOB, OYKBOM M, TO YMCNO BO3MOMKHbIX
COCTOSIHUM CUCTEMbI, T.€.4YUCNI0 BCEX BO3MOXKHbIX ONbITOB, onpeaenaetrcs opmyon:

N = mk.

dakTopbl ObIBAOT ABYX TUMOB:

Ko/n4yectBeHHble — X MOXHO OUEHNBATb KOZTIMHECTBEHHO: U3MEPATb, B3BELLNBATD,

TUTpPOBaTb U T.N.;
KayeCcTBeHHble — KO/IMYECTBEHHO AlaHHbIN paKTop 3a4aTb He yaaeTca. ITo pasHble
BellecTBa, TEXHON0rMYyeckme cnocobbl 1 T.M.

TpeboBaHuA, npeabaAsnAaembie K GakTopam.



TpeboBaHue Neol.

dPaKkTOopbl AOMXKHbI ObITb YNPaBAAEMbIMU, T.€. IKCMEPUMEHTATOP AO0NXKEH
MMETb BO3MOKHOCTb, BbIOpaB HY*KHOe 3HaYeHMe paKTopa, NoAAEPKUBATb €ro MOCTOAHHbIM Ha
NPOTAXEHUU BCEro SKCNepUMEHTa.

Hanpumep, TemnepaTypa KOHGOPKM, Ha KOTOPYH NOCTaBUAM NoAOrpeBaTh

BOAY — YNpaB/AemMas Be/IMYMHA, Mbl MOXXEM €€ BE/IMYMHY MEHATb CAMOCTOATE/IbHO

M NoAJepKMBaTb MOCTOAHHOM CKOMIbKO HaM YrogHo; TemnepaTypa B KOMHaTe, rae

MPOXOAUT SKCNEPUMEHT — HeynpaBaseman Be/IMYNHA, T.K. cnocoboB BO3aeNCTBOBATbL Ha Hee y
HacC NPaKTUYECKN HeT N NoAAepPHKMBaTb ee Ha TOM MU UHOM YPOBHE

[NA SKCnepMmeHTaTopa npobaemaTuyHo.

B aTom Cny4dae, npun nnaHNpPoOoBaHMU aKCNEPMMEHTA NO Harpesy BOAbl Mbl B Ka4eCTBe d)aKTopa
MOXEeM Y4nTbIBAaTb J/IULLDb NEPBYIO TEMNEPATYPY. BTOpOI:I K€ NOKAa3aTe/lb Mbl MOXKEM JINLWb
NPUHATbL BO BHUMAHUE.



TpeboBaHue No2.

[na Toro, YToHbI NEPEKNIOUYNTDL PETYNATOP TEMNEPATYPbI Ha KOHPOPKE, KaXKAbl N3 HaC
npeanpuUHUMaET onpeaeneHHyo NocaAea0BaTeNbHOCTb AENCTBUIM, U Mbl MOXEM ee TOYHO
onucaTtb (NOAOUTU K KOHPOPKE, NOBEPHYTb perynatop v T.4.).

A nonpobynte maneHbKOMy pebeHKy NeT Tpex-4yeTblpex NPoCcTo CKa3aThb:
- BKntoum yamHuk!

Ecnv oH penaet 31O Brnepseble, OH NPOCTO-HAMPOCTO BaC HE nommer. Bo BTOPOM C/yHae
Mbl UMeemM Aesio C HapyweHUnemM npuHunna onepaumoHaibHOCTHU.

TpeboBaHue Ne3.

ToyHOCTb 3aMepa d>aKTopa AONTHKHa 6bITb Kak MOXXHO Bbllwe. CTeneHb TOYHOCTU onpeaenAaeTca
ANana3oHOM N3SMEHEHUA d)aKTODOB.



TpeboBaHue No4.

@PaKkTOpbl AO0MXKHbI ObITb OAHO3HAYHbI, T.e. HEMNOCPEACTBEHHO BAUATb Ha
0bbeKT nccnegoBaHusa. TpyaHo U3ameHATb GaKTop, KOTOPbIN ABAAETCA QYHKLMEN

Apyrnx GakTopos.

Hanpumep, B KauecTBe Bamatowero ¢pakropa mbl 6bl 0O4eHb HE PEKOMEHA0BA/IN UCMO/1b30BaTb
YKEHCKOE HAaCTPOEeHME, NOCKOJIbKY TPYAHO NOHATb, YTO UMEHHO BAMAET HA HEro B Ty UM UHYIO
MUHYTY.

A naxke echmun I'IOVIMGTG, TO B 3TOM CJ/1y4a€ B Ka4ecTBe (I)aKTOpa nyyue Bbl6paTb MMEHHO TO,
YTO BJ/INAET, ,D,a6bl perynnpoBaTtb 3TO HACTPOEHUE.



MpY N1aHUPOBAHUM SKCNEPMMEHTA PEeAKO paccMaTpMBaeTca oauMH GakTop,
06bIYHO bepeTcsa B pacCMOTPEHUE CPa3y HECKOJIbKO PpaKTopOB.

MosaTomy BO3HMKaeT HeobxoanmocTb popmynmpoBaTb TpeboBaHUA, NpeabABAAEMbIE K
COBOKYMHOCTU PAKTOPOB.



TpeboBaHume Nol.

Mpexae Bcero, pakTopbl A0NKHbI ObITb COBMECTUMBI.
CoBmecTMMOCTb $aKTOPOB 03HAYAET, YTO BCE MX KOMOMHALMKM OCYLLLECTBMMbI U 6e30MNacHbI.
HecoBmecTUMocTb $aKTOPOB MOXKET HabntoaaTbCA Ha FPaHMLUAx obnacten ux onpeaenenHums.

N36aBUTbCA OT HECOBMECTUMOCTM MOXKHO, €C/TN B KaxKAoM obnactn bpaTtb noaobnactb
HECKO/IbKO MeHbLLEero pasmepa. lonoxkeHne ycnoXHAeTcs, eC/iM HECOBMECTUMOCTb
HabnoaaeTcs BHYTPU obnacten onpegenenmsa paktopos. B atom chydae

npUXoaMTCsa NPOU3BOANTbL Pa3bueHmne obnacten onpeseneHna Ha HECKONbKO nogobnacten,
«Bblpe3aa» KYCOK HECOBMECTMMOCTU, U CTaBUTb HECKONbKO M1aHOB

3KCMEePMMEHTOB.



TpeboBaHune No2.

MpY NN1aHNPOBAHUM TaKXKe BaXKHa HE3aBUCMMOCTb PaKTOPOB, T.e. BO3MOMKHOCTb YCTAHOB/IEHMUA
$aKTOpPOB Ha KAKOM-1MB0 ypOBHE BHE 3aBMCUMMOCTU OT 3HAYE€HUN YPOBHEN APYrMx GaKToOpOoB..

MHave 370 TpeboBaHMe Ha3bIBalOT TPeboBaHMEM OTCYTCTBUA KOPPEenauum mexay ¢akropamu.

Ecnn mexay paktopamm Habntogaerca 3aBUCUMOCTb CPeAHEro U BbICOKOrO YPOBHSA, OAMH U3
AByx GaKTOPOB He MPUHMMALOT B PACCMOTPEHME.



HepenKko npu NOCTPOEHUM MOAENN NPUXOAUTCA NPUHMMATL PELLEHME O BbIbope camoro
06beKTa, @ UMEHHO, KaKMe ero XapaKTepUCTUKM U MnoBedeHYecKue

bYHKUMM cneayeT yunTbiBaTb, @ KAKME — He BMUCbIBAOTCA B PAMKM NOCTAB/IEHHOM
3a4au4Mm.

B nnaHMpOBaHMK IKCNEPUMEHTa l060ro nccaenoBaTtens, npexae Bcero,

MHTEpPecyeT KaK noseaeT cebsa cMctema, ec/iv Ha Hee NoAEencTBOBaTb onpeaesieHHbIM 06pasom.
MY 3TOM HU OZIHOTO M3 SKCNEPUMEHTATOPOB abCONOTHO HE MHTEPECYET, YTO NMPU STOM
«YyBCTBYET» CamMa CUCTEMa.

Mopgenu nogobHoro poaa, Korga pacCMaTpMUBaETCA TO/IbKO BAUSIHUE Ha OOBbEKT M ero oTeeT Ha
3TO B/INSAAHME be3 yyeTa BHYTPEHHUX NPOLLecCOB 06bEKTA, YacTo NpeACcTaBAAOTCA Tak
Ha3blBaeMbIM YEPHbIM ALLUKOM.

Mpn 3TOM, BO3AENCTBME HA CUCTEMY MHTEPNPETUPYETCA KaK BXOAbl YEPHOIO ALLMKA, a OTBET
CUCTEMbI HA BINAHME — €r0 BbIXOA, PUCYHOK

i, ..., x) I

PucyHok Mopgenb ob6bekTa nccnegoBaHus B
BM/AE YePHOro fLLMKa,

( x; X, — dakTopbI, AencTBYOWME HA 06BEKT, Y
— OTK/IMK CUCTEMbI)



B n3yyaemoit Hamu TeopUn NOA, MOAENbIO TaKKe YacTo NOHMMAIOT MOAEeNb

YepHOro AWMKa, B KOTOPOM ucnonbsyetca PyHKUMA, yCTaHABAMBAOLWAA 3aBUCU-

MOCTb MeXAy NapameTpom onTUMmmnsaumm n dakTopamm, pucyHok 1.1:
Y=F(x,%5, ,X, ).

[JaHHas PYHKUMA HOCUT Ha3BaHMe GYHKUUM OTKAMUKA.

C 3TMx no3uumi, BbiIbpaTb Moaesib — 3HAYUT BblOpaTb BUA 3TON GYHKLMKU, 3aNncaThb ee
ypaBHeHMe.

Toraa TO/IbKO OCTAHETCA MPOBECTM SKCMEPUMEHT NO BbIYUCAEHUIO YNCAEHHbIX KO3GPULMEHTOB
AAHHOM Moaenu.



NHorpa BmecTo anrebpanyeckon popmel, T.e. ypaBHEHUA, PYHKLMIO OTKIMKA yaaeTcs
npeacTaBUTb B reOMETpUYecKkom dopme.

B 3TOM cnyyae peyb 3aXoAUT O NOBEPXHOCTU OTK/MUKA.

MouncK pelweHnsa B reomeTpmyeckon popme HaMmHoro bonee HarnaaeH, Yem B BUAE YPaBHEHUA.
OpHakKo, ecnun uncno paktopa 6osblle ABYX, NOCTPOeHNE GYHKUMUM OTKINKA HEBO3MOXKHO, U
NPUXOAMTCA OrPaHMYMBATBLCA TOJIbKO anrebpanyeckon popmoi.

OcTaHOBMMCA Ha MOBEPXHOCTM OTK/AMKA noapobHee. [Ans yaobcreBa pac-
CMOTPEHUNA NPeACTaBMM CUCTEMY, HA KOTOPYIO BAMAIOT ABa GaKTOPa — X; U X,.

na Toro 4yTOObI OTO6pa3MTb Mmoaenb, 4OCTATOYHO pacnosiaratb NJ1IOCKOCTbHO C 0b6blyHOM
|ﬂ,EI-(E:'![:)TOBOl;i cucTemom KOOPAWMHAT, NO OCAM KOTOPbIX Pacnosaratotca ypoBHU Kaxaoro 1n3

c|>a KTOPOB. Torpa KaxaomMy COCTOAHNIO CUCTEMDI, T.€. KAWKNKaA» 6y,£I,ET COOTBETCTBOBATb TOYKa Ha
NNOCKOCTWU.



TaK Kak ana Kaxaoro n3 GakTopos CyWwecTByoT 06/1aCT onpeaenenmns, y Kaxxaoro paktopa ectb
MaKCUMaIbHOE U MUHUMA/IbHOE BO3MOXHbIE€ 3HAYEHUA, MeXKAY KOTOPbIMU U U3MEHAETCA TOT
NAN MHOWN GaKTOoP.

Ecnu daKTopbl COBMECTUMbI, FPaHULLbl UX obnacTelt onpeaeneHma obpasyoT Ha NAOCKOCTH
HEKOTOPbIN NPAMOYro/IbHUK — 06/1aCTb COBMECTHOTO CYLL,EeCTBOBaHMA GaKTOPOB, PUCYHOK
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MpocTtpaHcTBO, 06pasoBaHHOe ocamu ¢aKTopoB (MHOrAa ocAamu PaKTOPOB U OCbIO
napameTpa onTMmu3auum), HasbiBaeTcA ¢paKTOPHbIM NPOCTPAHCTBOM.

Y1obbl yKasaTb 3HAYeHMs napameTpa onTummsaumm Tpebyetca eule ogHa

OCb KOOPAMHAT — OCb OTKAMKA. Ecnn ee nobaBuTh, rpadmnyeckan Moaeb SKCNepuMeHTa NPUMET
BUA, NpeacTaBNAeHHbIN Ha pucyHKe. O6beKT noaobHoro BmMaa

HOCWUT Ha3BaHMe NOBEPXHOCTU OTKAMKA.
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Ho ansa aAByx GaKTOpPOB MOMKHO AaXKe He NepexoiuTb K TPEXMEPHOMY NPOCTPaHCTBY, a
OrPaHUYNTLCA MJIOCKOCTbIO. [1/19 3TOr0 AOCTAaTOYHO NPOU3BECTU CEYEHUE NOBEPXHOCTU OTKANKA
NI0CKOCTAMM, NAPaNNeNbHbIMU NAOCKOCTU X,0X,, N NONYYEHHbIE B CEYEHUAX JIMHUW
CNPOEKTUPOBATb Ha 3Ty NJIOCKOCTb, PUCYHOK .
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KaXgaa nmHua, nony4vyeHHad B pe3ysibrate ced4eHnAa, COOTBETCTBYET NMNOCTOAHHOMY
3HA4YE€HUNIO NapameTpa ONTUMU3aLUNN. Takaa N"MHKUA Ha3bIBAaETCA IMHUNEN PaBHOIO

OTK/INKa.



KakK ke HaliTu Te oNTUMa/ibHbI€ YC/I0BUS SKCNEPUMEHTA, KOTOPbIE HAC UHTepPecytoT?

Mpuyem 6bin0 H6bI HENOXO, YTOObI 3TOT NOUCK He TpeboBan 0cobbIx 3aTparT.

B aTom cnyyae mbl npuberaem K maTemaTUYECKOM MOAEIN SKCNEPUMEHTA, C MOMOLLbIO KOTOPOA
MOXHO NMpPeAcKasblBaTb OTK/IMK CUCTEMbI B TEX COCTOSHUAX, KOTOPbIE SKCNEPUMEHTA/IbHO He
N3y4asinChb.

B 3TOM cnyyae nosBAsETCs BO3MOXKHOCTb NPOrHO3MPOBaHUA Pe3y/IbTaTOB SKCNEePUMEHTA B
TOYKax, ABNAOLNXCA ONTMMA/IbHbIMU B PpaMKax MNOCTaB/IEHHOM 3a4a4u. M 34ecb Mbl Nepexoamm
K MOLIAroBoMy NpuHUMMNY.

OfHaKo, Npexae, YeM NPUCTynaTb K MOAE/IMPOBAHUIO, HEOOXOANMMO ONpeaennTbCA ¢
OCHOBHbIMU TPEOOBAHUAMM K NOBEPXHOCTU OTK/IMKA, Ha OCHOBE KOTOPOW Mbl U cobupaemcs
[enaTtb NPOrHo3bl.



TpeboBaHue Neol.

HenpepblBHOCTb NOBEPXHOCTU — €CAN K KaKoM-1Mbo Touke ¢aKToOpHOro
NPOCTPaHCTBA PYHKLMA OTKINKA TEPNUT Pa3pbiB, HET HUKAKOW rapaHTUK, YTO Npu
PeaNbHOM OCYLLECTB/IEHUM IKCMEPUMEHTA AaHHOE cocToAaHWe b0 BoobLle He-
BO3MOXXHO, 1Mb0 NpuBeaeT K patasibHbIM NOCNAEACTBUAM.

Mpu BbIBOpE 6onblIOro Wara nepebopa ypoBHeN (HAKTOPOB MOXKHO MPOCTO HE 3aMETUTb
3TOT Pa3spblIB, «MepeLarHyB» Yepes Hero, ogHaKo BepPOATHOCTb NoNadaHuA B 3Ty KPUTUYECKYIO
061acTb Ha NPAKTUKe A0BOJIbHO-TAKM Be/INKa, U pe3ynbTaT byaeT cambiM HeNnpeacKasyemMbliMm.

TpeboBaHue No2.

[NalKoCTb NOBEPXHOCTU OTKAMKA (COObpaXKkeHus Te ke, YTO U B NpeablAyLLLeM MYyHKTe).



TpeboBaHue No3.
Hannune eguHCTBEHHOrO ONTUMYMA.

[aHHoe TpeboBaHMe, NoXKaayn, 0AHO M3 CAMbIX BaXKHbIX.
MpWn NNaHNPOBAHMM SKCNEPUMEHTA MOMUCK ONTMMYMA MOXKET BECTUCb B PA3HbIX HAaNpaB/leHUAX —
" BNpaBo, 1 BJIEBO.

Ecnun ke onTMMyMOB HECKONbKO, A3 OHU eLLe N HEPABHOLLEHHbI, HET HUKAKOM
rapaHTUM, YTO HAaTKHYBLUNCb HA OAMH U3 HUX, Mbl MOCYUTAEM AAHHbIA ONTUMYM MMEHHO TEM
peleHnem, KOTopoe Mbl ULLEM, B TO BPEMA, KaK 3TO NpeanonoXKeHne HeBepHo. Ecam ke
onTMmym byaet eaAnHCTBEHHbIM, HEBA)XHO C KAaKOM CTOPOHbl Mbl byaem K Hemy
npmbamKaTbcA.

CyTb WIAaroBoro npuHUMNa cBoAUTCA K cneaytowemy. Ecim Ham nssecTeH
BM/, MOBEPXHOCTM OTK/IMKA, KPOME TOro, BbINONIHAIOTCA BCE TPebOoBaHMA ANA Hee,

MOXHO 3apaHee TeopeTUYeCcKU BbiOpaTb HanpaB/leHMe, B KOTOPOM cieayeT ABWUraTbCs B
MOUCKaxX ONTUMANbHOIO pelleHmnn, byab TO MaKCUMYM UAU MUHUMYMY
GYHKUMM OTKAMKA (B 3aBMCMMOCTM OT MOCTaBAEHHOM Lenu).

MpoBeaAa 3KCNepuMMeHT B BblIOPaHHOM HamnpaB/AeHUU, MO pe3yabTaTam
onpeaensaemcs, B KaKOM Hanpas/ieHUM ABUraTbCA Aanblie. B KOHLUE KOHLOB, paHO UK
No3AHO, Peasin3oBbIBasA TaKME CePUN IKCMEPUMEHTOB N NMOCTOSSHHO COMNACcOBbLIBASCH C BUAOM
MOBEPXHOCTU OTK/IMKA, Mbl HallaeM Tpebyemblii MaKCUMYM.



Boobule roBops, mogenei cyLlecTByeT BeIMKoe MHOXECTBO, a HaM HYXKHa
OoAHa eAMHCTBEHHaS.

Y106bI BbIOPATL €€ HEOOXOAMMO ONPEeaAennTbCA, KaKkne TpeboBaHMA HYXKHO NPeAbABAATb K
MogeNu.

TpeboBaHue Neol.

[naBHOe TpeboBaHME K MOAENN SKCNEPUMEHTA — CNOCOBHOCTb NpeacKkasbiBaTb Aa/ibHeNLWee
HanpaB/ieHMe OMNbITOB C TPebyemor TOYHOCTbIO. [pM 3TOM TOYHOCTb NPeAcKa3aHMA He A0XKHA
3aBMCEeTb OT HanpaBaeHUs, B KOTOPOM Mbl ABUFAaEMCA NPU NNAHUPOBAHUMU, T.€. TOYHOCTb
npeackasaHuA A0/1KHA H6bITb 0AMHAKOBA BO BCeX HanpaBAEeHUAX.

TpeboBaHue No2.

AfiekBaTHOCTb moaenu. [laHHoe TpeboBaHMe O3HA4YaeT, YTO MoeNb AeNCTBUTENbHO A0/MKHa
npeackasbiBaTb SKCNEPUMEHTA/IbHbIE JaHHbIe.



TpeboBaHue Neo3.

Cpeau Bcex moaenen Heobxoammo BbIOUPaATL Ty, KOTOpPas ABASETCA Hanbonee npocToit. Mpu
3TOM NOHSTME MPOCTOTbl A4OBOJ/IbHO-TAKN OTHOCUTENIbHO W 3aBUCUT OT pellaemoi npobaemsl.
Mpexae yem BbIBMPATb TY UAU UHYIO GYHKLUM HYXKHO AOMNONHUTENIbHO 334aTbCA BOMPOCOM, a
4YTO NoApasymeBaeTcA B AaHHOM C/y4yae noA NpoCcTOTOM — BUA, YPAaBHEHUS MU NETKOCTb

onucaHua??

Hanbonee yacto B NNAaHNUPOBAHUN SKCNMEPUMEHTA OCTAHAB/IUBAOTCA HA MO/IMHOMWMAJIbHbIX
mogenax snaa

v = b, — NOIMHOM HYJIEBOIH CTENCHHN;
yv=h,+bx, +b,x.— nonuHom 1-0d cTeneHy (IMHeHHBI);

y=b,+bx +b,x,+b,xx,+b x] +b,,x] -~ nonunom 2-0il cTenenn.



YBennumsas cteneHb N0OIMHOMA, MOXHO 334aTb Npuban3nTenbHoe onucaHue
(annpoKcumauymio) yHKUUM Nt0OOMN CNOKHOCTW.

[na sKcnepumeHTaTopa e BbIbop NOIMHOMMANBHON MOAENM NO3BONAET 3HAUYNTENIbHO
YNPOCTUTb NOUCK YNCIOBbIX KO3DPULIMEHTOB.

Mpwu Bbl60pe creneHn NoOJINHOMa HYXXHO He 3abbiBaTb O NPOCTOoTE OMNUCAaHUA. ChnwKkom
BbICOKHUE CTENEHN, HECMOTPA Ha yBe/IM4eHne TOYHOCTUN NpeacKkadaHnA, peaKo nNnpuBETCTBYETCA,
MOCKOJIbKY C Ka)-K,CI,Ol;‘I HOBOM CTENEHbIO 3aTPyaHAETCA NONCK YNCNOBbIX K03¢¢MLI,MEHTOB.

an yBENINYEHUNN K03(I)(I)MLI,M€HTOB PacCTeT U HNCNO ONbITOB, HEO6XO,D,MMbIX ANnAa nX BbIMUCNEHUA.
Yawe Bcero ARCNEPUMEHTATOPbI CTAPAaOTCA OrPpaHNYMUBATLCA JIMHENHDBIMU NOJIMHOMaMWU, a eCIn
OHN HEeAOCTATOYHO TOYHbI, MOINHOMAMU BTOpOl;'I cTeneHun (KBa,ﬂlpaTVNHbIMM).

,ﬂ,aaneF/’lmee yBennyeHmne cteneHn NnoaMHOMa BedeT, KaK NpaBumao, TO/IbKO K yBE/TUMEHUIO
CNOXHOCTU NPOrHO3NPOBAHNA N HE bonbLue.



MpuHATHE pelieHnit nepea NNaHUPOBaHMEM

[MoAabITOXKMBAA BCe Bblle CKa3aHHOe, 0OTMeYy, YTO NpeXae 4Yem 3aHUMaTbCA
NNAaHNUPOBAHUEM SKCNEPUMEHTA, HEO6XO,CI,MMO onpenenntbCA C HEKOTOPbIMU BOMPOCaMMU.

|. Bo-nepBbix, cheayeT TOYHO ONpPeaenmTbCa C MOHATUEM 0OBEKTA UCCNeA0BaHUSA, AaB eMy
ToYyHoe popMasnibHOE onpeaeneHue.

Il. BO-BTOpbIX, NpeXKAe YEM NPUCTYNATb K IKCMEPUMEHTY, HEOBXOAUMO OAHO3HAYHO U
HEeNPoOTUBOPEYNBO CHOPMYINPOBATL OCHOBHYIO LIE/Ib SKCNEPUMEHTA, ONpeaenTbca ¢
napameTpom ontummusaumun. MNapameTp onTUMM3aALUU AOJKEH ObITb €AUHCTBEHHbIM, XOTS OH
N MOMKET NPUHUMATb Pa3/INYHbIE 3HAYEHMA.

lll. B-TpeTbux, HeobxoaAnMO onpeaennTbCsa ¢ pakTopamu, BANAIOLWMMU HA
X0/, SKCNePMMEHTa U C TeM, KaKne 3Ha4YeHMA NPUHUMAIOT 3TN GaKTopbI.

Banaowmx ¢akTopos, BOOOLLE roBOps, MOXKET ObiTb CKO/IbKO YrOAHO, MPU 3TOM KaXKAbli

N3 HUX MOKET MPUHMMATb BECKOHEYHOE YNCNO0 3Ha4YeHMM. OgHaKo He cieayeT 3abbiBaTb, YTO B
3aBMCMMOCTM OT YMcna GaKTOpPOB M UX YPOBHEN KaTacTPODUYECKHU

PACTET M YMC/I0 IKCMEPUMEHTOB. Bbibnpas, ckaxkem, nopagKa Asaauatn GaKkTopos,

KaXXAblM U3 KOTOPbIX MMEET, Hanpumep, Mo ABa YPOBHA, Mbl MOXXeM 0bpeyb cebs

Ha A0/ITUE ToAbl KMYYEHUN Y.



V. B-‘-IETBeprIX, H€O6XO,£I,I/IMO 03a4a4YNTbCA MOUCKOM obnactu nposBeaeHUA
KCNeEPNMeEHTa. N 30ecb AONXKHDI y4nTbiBaTbCA Caneayrouine C006pa)+(EHI/IFI.

1. Mpexae Bcero HeOHXOAMMO OLEEHUTb FPaHuUbl obnacten onpeaeneHus
daKTopos. MNpu BbiIbOpE rpaHUL, yYNTbIBAIOTCA OrPaHUYEHUA HECKOIbKUX
TMNOB:

a) NPUHUMNNANbHbIE OrPaHUYEHUA — ANA 3HaYEHUN GaKTOPOB, KOTopble

HW NPU KaKUX YCIOBUAX HE MOTYT BbITb HapyLLeHbl. Hanpumep, TemnepaTypa HUKaK He
MOXKET MO 3HAYeHMI0 OKa3aTbCsA HUXKe abCoNOTHOro HyNs;

b) TeXHUKO-3KOHOMUYECKNE OrpaHuMyeHus. Hanpumep, CTOMMOCTb Cbipbs,
AePUUUTHOCTb OTAENbHbIX KOMNOHEHTOB, BPEMSA NPOTEKaHMS NPOLEcca;

C) KOHKpPETHble YC/0BUA NPOBeAeHMA npouecca — Hanbosee 4acto

BCTPEYaoWMNCa TMN orpaHuYeHunini. Hanpumep, cyuwiectBoBaHue annapaTypbl, cTaaus
Pa3pPaboTKN TEXHONOTUN U T.N.



Taknm obpasom, BbIOOp aKcnepumeHTabHON 061acTU GaKTOPHOro NPOCTPAHCTBA CBA3AH C
TWATENbHbIM aHa/IM30M anpUopHOM UHPOpPMaLUM.

2. Ha BTOpom 3Tane HeobxoaMmo HalTK IoKanbHYo 06/1acTb ANs NAaHU-
POBaHMA 3KCNepMmeHTa. [laHHan npoueaypa BKAOYaeT B cebs aABa aTana:

a) BblOOP OCHOBHOIO YPOBHS.

Hannyywmnm ycnosuam, onpeaeneHHbIM U3 aHasinM3a anpuMopHOM MHPOopMaLum,
COOTBETCTBYET OAHAa WM HECKOJIbKO KOMbWHauMn ypoBHen pakTopoBs. Kaxaasn
KOMBUHaUMA ABNSETCA MHOTOMEPHOM TOYKOM B GpaKTOPHOM NMPOCTPaHCTBE. Ee MOXKHO
PacCMaTPMBaTb KaK MCXOAHYH TOUYKY ANA NOCTPOEHUA N1aHa SKCNepMMeHTa. Takaa TOuKa
Ha3bIBAeTCA OCHOBHbIM WM HyneBbiM ypoBHeM. [loCTpoeHmne nnaHa cBOAUTCA K Bbibopy
TOYEK, CUMMETPUYHbIX OTHOCUTENIbHO OCHOBHOM. B pasHbIXx ycnoBuAx mbl obnagaem
pasnn4yHon mMHPpopmaumen o6 obnacTm Hanny4LWwmnx ycnosuin. Bbibop OCHOBHOM TOYKM NETKO
NpeAacTaBUTb B BUAE CXEMbI, PUCYHOK



b) BbibpaB OCHOBHOI YpOBEHb, HEOHXOAMMO NPOBECTUN BbIOOP NHTEPBAIOB BapbUPOBaHMUS.

Heobxoanmo BbiOpaTb ABa YPOBHA, XenaTte/bHO CUMMETPUYHbBIX OTHOCUTENIbHO OCHOBHOTO,
KOTOPble Ha3bIBAOT BEPXHUM U HUKHUM YPOBHAMU. OBbIYHO 33 BEPXHUIN YPOBEHb
NMPUHUMAETCA TOT, KOTOPbIA COOTBETCTBYET Hambonbluemy 3HaYeHuto daKTopa, XoTA
laHHOe TpeboBaHMeE U He ABAETCA 006A3aTeIbHbIM.

NHTepBanom BapbMpoBaHUA (HAKTOPOB Ha3biBAae€TCA HEKOTopoe yucso (cBoe and
Karkgoro ¢dakropa), npubaBneHmne KOToOporo K OCHOBHOMY YPOBHIO AaeT BEPXHUIN YPOBEHD, a
BblYUTAHNE — HUXKHUIN YPOBEHD.



BrGop oCHOBHGTD

YPOERHE
HipecTHE H3gecTHa HigecTao HapecTHa nogobnacts,
HAHIYHIIAR HAlIyHas TOMES | HECEOAhKD e Npouece NpoTeKacT
—_—— CONACTE ONPeacnc AN HAHAYHIUHY TOYEK AOCTATOMHG XOPOILia
Toska Toska EcTh cneuHansHue Hu ogeol
NEsNET BHYT- Ne#AT HA COODpaKCHHA MO ER- H3 TOMEK
pH ohaacTu rpanuie ob- | [Gopy 0aHOA HI TOYSK HENEIA OTAATE
NACTH NpEInOMTEHIS Brbupacres
WeHTp no-
AohnacTH
! ! l ! ¥
Touka npaan- Wcrormoil Vpo- 3a ocHosrol 3a ocHoeroH CTasuTCA He- Brudnpacrca
MACTCA T8 OC- BeHE NepeMe- | |YpOBeHE BRIGH- YpoBECHE BRIOH-| | CRONLKO MOa- coyuainan
HOBHOH ypo- WAETCA BHY TP PacTCA HAH- pacTed cayaai- HOB A8 fras- TOMKE B [0-
BEHE OfAACTH MYWOEafn TOMEA Had ToHKA HBIX TOWEK nodfinacTH

Cxema BblbOpa OCHOBHOIO YPOBHS




Ana ynpoweHunAa 3anncu ycnosmﬁ SKCNepUMeHTa U O6p860TKM IKRCNEPUMEHTANIbHbLIX OAdHHDbIX

MacLITabbl NO 0cAM BbIBMPAIOTCA TaKMM 06pa3om, YTOObI BEPXHMN YPOBEHb COOTBETCTBOBA
(+1), HUXKHUI (1), @ OCHOBHOM — HY/IIO.

310 BCerga MOXHO caenatb C NOMOLLbIO rlpe06pa3OBaHV|$|
_ X =X
Xi E— )

rae ~X, — KoAMpoBaHHOeE 3HayYeHne GaKTopa,
X; — UCTUHHOE 3Ha4veHune bakTopa,

X, — UCTUHHOE 3Ha4yeHWe HYNeBOro YPOBHH,
m, — UHTepPBa/ BapbMpOBaHWUA,

i — HOmep daKTopa.



[ns KayecTBeHHbIX PaKTOPOB, UMEIOLLIMX ABa YPOBHA, OAMH YpoBeHb 0b603Ha4vaeTcs (+1), aopyrow
(—1); nopAAOK 3HAaYEeHUNA HE MMeeT.

Mpaduyeckn npoueaypy NepekogmMpoBKM MOXKHO MPEeACTaBUTb KaK CMelleHWe ocew
$aKTOPHOro NPOCTPaHCTBA B LEHTP 061acTM NPoBeAeHUS SKCMEPUMEHTA, PUCYHOK

(NpeacrasneH ciyyait AByx GpakTopoB.).- K2
i

|

[padunueckoe n3obparkeHne npoueaypbl |
KOAMPOBKM paKTopoB ] l ) X




