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[ImaHupOBaHMIO SKCTIEPUMEHTA JODKEH MPEAIIeCTBOBATh 3Tam HedopMau-
30BaHHBIX PEIICHUN — BBIOOpA obacmu dKCnepumMeHmuposanus (0oaacmu nianupo-
eanust), T .€. 00acTu (HaKTOPHOTO MPOCTPAHCTBA, U3YUEHUE KOTOPOH MPEICTABIISICT
WHTEpeC IS uccienoBaTens. [ paHullbl 3TOW 00IacTh MO KaXIoMy GakTopy X; 00y-
CIIOBJICHBl ~€r0 MHHUMAJIbHBIM ¥  MaKCUMaJbHBIM  3HAYeHUsSMH, T. €.

Ximax 2 Xi 2 Ximin .

B kauectBe (hakTOpOB MOKHO BBIOMpPATh TOJIBKO KOHTPOJIUPYEMBIC U yIIpPaB-
JsieMble TIEpEMEHHBIC, T.€. TaKue, KOTOPhIC HCCIEN0BaTENb MOXKET TMOJJICPKUBATH
MMOCTOSTHHBIMHU B TEUCHHME KaXKJIOTO OIBbITa Ha 3aJlaHHOM ypoBHe. B umncio ¢axtopos
JIOJDKHBI OBITh BKJIIOUEHBI MapaMeTphl MPoIiecca, OKa3bIBaloIIMe HaubosIee CUIbHOE
BIIUsAHUE Ha (PyHKUMIO OTKIWKa. JIjis kaxmoro ¢akTopa HEOOXOIMMO YyKa3zaTh TOT
WHTEpBAJI U3MEHEHHS TapaMeTpoB, B Mpejiesiax KOTOPOro CTaBUTCS HMCCIIEIOBaHUE.
IIpu BBIOOpE nMana3z3oHOB U3MEHEHUS (PAKTOPOB HYKHO YUUTHIBATH UX COBMECTH-
MOCTb, T.€. KOHTPOJIUPOBATh, UTOOBI B ATUX JMAla30HaX JIFOObIE coueTaHus (haKTOpOB
OBUTH OBl peain3yeMbl B ONBITAX U HE MIPUBOJIWIN ObI K a0Cypay.

dakTopbl MOTYT UMETh pa3Hble pazmepHocTH (A, B, BT, 00/M1H) 1 pe3ko oT-
JTUYAThCA KOJIWYECTBEHHO. B Teopuu miaHUpOBaHMS SKCIEPUMEHTA sl yAoO0CTBa
00pabOTKU U UHTEPIIPETAIINH PE3YJIHTATOB UCIOIL3YIOT KOJUPOBaHUE (PAKTOPOB.

Orta omepaiius 3aKJII04YaeTCs B BBIOOpPE HOBOr0 MaciTada JJisi KOJUPOBAHHBIX

daxTopoB (puc. 5.4), mpuueM Takoro, 4ToObl MUHUMAaJIbHOE 3HAUYCHHE KOJUPOBAH-

HBIX (PAKTOPOB COOTBETCTBOBAJIO “-1”, a MakcUMalnbHOE 3HaUeHHe “+17, a Takxke B
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IIEPEHOCE Hayala KOOPJAMUHAT B TOUKY ¢ KoopAuHaTaMHu X, (LIEHTp 3KCIEpUMEHTA, HA
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puc. 5.4 —touka 0), rae X, = :
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Puc. 5.4. Ilpumep obracmu nianuposarust 015 08yx paxmopos

Ximax ~ “>imin
KpOMC TOI'0, MHTCPBAJI BAPbHUPOBAHUA q)aKTOpOB AX] =

OuBaeTcsl Ha psAJl YpOBHEH, CHMMETPUYHBIX OTHOCUTENILHO IIEHTpa dKcrepuMeHTa. B
ClIy4ae COCTaBJICHUSI CHMMETPUYHBIX JIBYyXYPOBHEBBIX TIAHOB Bce K (hakTOpOB M3Me-
HSAIOTCS Ha JABYX YpOBHSX. {7 KOMWYECTBEHHBIX (haKTOPOB CBSI3b MEXAY (u3nde-
CKUMHU (X;) ¥ KOJUPOBAHHBIMHU (X;) 3HAUCHUSIMHU (HaKTOPOB OMPENEIACTCS COOTHOIIIE-
X, - X,

HUEM X; =
AX,

OO6nacTe TIAaHUPOBAHUA IJIs ciiydasl yuera JByX ¢akTopoB (X; u X;) H30-
OpaxkeHa Ha puc. 5.4. ['panuiia coBMecTUMOCTH (HaKTOPOB yKazaHa Ha puc. 5.4 B BU-
1€ KpUBOM JINHUMU.

[Ipu Tpex ¢akropax Takas o0JacTh MpeACTaBiIseT cOOON MapasiesienuIe].
[Ipu OGonpiem 4yucie (GaKTOPOB OHA OrpaHUYMBAETCS THUIEPIUIOCKOCTIMU B N-
MEpPHOM IMPOCTPAHCTBE.

Ecnu ¢daxktop m3MeHsieTcsl TUCKPETHO, HAapUMEp OH SIBJSETCS KauyeCTBEH-

HBIM, TO KaA)KJAOMY YPOBHIO 3TOT'O KOAUPOBAHHOT'O q)aKTopa IMPpUCBANBAIOTCA YUCJIa B
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nuanaszone oT +1 no —1. Tak npu nByX ypoBHAX 31O +1 u —1, ipu Tpex ypoBHsAX +1,
0, -1 u T.A. B Teopun miaaHUpPOBaHUS HKCIEPUMEHTOB MOKA3aHO, YTO MHUHUMAJIbHO
HE00XO0IUMOE YHCIIO YpOBHEHN (haKTOPOB HA €AMHUILY OOJIbIIE TOPSAIKA YPABHEHUS.

OnucanHbple TPeoOpa30BaHUs SIBISIIOTCSA JIMHEHMHBIMU, MOATOMY B aIPOKCH-
MUpYIOIIEeH (QYHKIMH U3MEHSIOTCA TOJbKO Koddduumentsl npu ¢akrtopax. Hampu-
MEp, PACCMOTPEHHBIE BBIIIE PErPECCHOHHBIE 3aBUCMMOCTH OYAyT MMETh BUX Y, = by
+bix, ipu k =2 Y = by + bix; + byx; + b3x;X,. KBagpaTtuunas 3aBucumocts npu k =
1Y,=by+bx+ b,x". IIpu sToM crpaBeauBo pasercto Y = £ (Xy,..., Xi,..., Xu) =
f(x1,... Xi,..., Xp)

JlJist moarMHOMa, 3alMCaHHOTO B KOJMPOBAHHBIX (PaKkTOpax, CTENEeHb BIUSHUS
(aKkTOpOB WJIM UX COYETAaHUN Ha (PYHKUHMIO OTKIMKA OIMpEAeNsaeTcs BEIMYMHON HX
koaddunrenta b;. s noimHoMa B MMEHOBaHHBIX (hakTOpax BelWyuHa KO3 dUIm-
€HTa a; €llIe HE TOBOPUT OJJHO3HAYHO O CTENEHU BIUSHUS 3TOro (akTopa Uiu UX CO-

YeTaHU Ha PYHKIUIO OTKIIUKA.

5.5. Il;1aHbl 3KCIEPUMEHTA

Jlist momyyeHusi ucyeprbiBarolie nHpopManuu 0 CBOMCTBaX (PYHKIUU OT-
KJIMKA B MPUHLIHIIE HEOOXOAMMO MPOBEJIECHUE OECKOHEUHOI0 YHCIia OMBITOB BO BCEX
TOYKax 00JIaCTU IJIAHUPOBAHMS DKCIEpUMEHTAa. B pOTHBHOM cilyyae Bcerjaa cylie-
CTBYET T€OPETUUYECKAsi BO3MOKHOCTh IPOMYCTUTh HEKOTOPYIO OCOOEHHOCTh MOBEPX-
HOCTHU OTKJIMKA. YKa3aHHYIO Pa3HOBUJHOCTh SKCIEPUMEHTA MOXHO Ha3BaTh JKCIIE-
PUMEHTOM C TIOJIHBIM MEepeObOpOM BCEX BXOJHBIX COCTOSHUM. Takod SKCIepUMEHT
HOCHUT YHUCJIO YMO3PHUTEIbHBIN, TUIOTETUYECKHUI XapaKTEP U HEpEaM3yeM Ha Ipak-
tuke. Ecnu a1 oqHO(AKTOPHOTO cilydass MOKHO €l1e IPeICTaBUTh ce0e HEKUM dKC-
MEPUMEHT, B KAKOK-TO CTENEHU ONM3KUM K MOJHOMY nepebopy, Korjaa SKCIepuMeH-
TaTOp, NMOCTENIEHHO yMEHbIIas WIM yBEJIWYHMBas 3HaueHue (akTopa, HENpPephIBHO
CJIEIUT 3a OTKJIMKOM, TO B Cllydae, KOrja 4uciao (pakTopoB 0OJIblIe OJHOIO, M0J00-
HBII DKCIEPUMEHT YK€ CTAHOBUTCS NPUHUUIIMAIBHO HEpean3yeM. DKCIIepUMEHTa-
TOp MPOCTO BBIHYXKJEH 3aJ1aThCs TUCKPETHOM CETKOW 3HaAYeHHI (aKTOpOB, BHIOPATH

KaKoe-TO (PMKCHUPOBAHHOE YUCJIO YPOBHEW KaxJoro ¢akropa. B Teopun nianupona-
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HUSL DKCIIEPUMEHTA CO3HATEIBHO OTKA3bIBAIOTCS OT IMOJIHOTO Mepedopa BXOJHBIX CO-
CTOSIHMM WJIM SKCTIEpUMEHTA OJM3KOro K HEMY MO CBOEH KOHCTpyKIHH. BeiOop uncna
YpOBHEN BapbUPOBAHMS M0 KAXKIOMY (DAKTOPY HEMOCPEICTBEHHO CBSA3BIBACTCS C BbI-
00poM BHUIa PYHKIIMHU OTKIIMKA WJIM TOYHEE C BHIOOPOM BUJA €€ allpOKCHUMAIIIH.

Teopus mIaHUPOBAHUS SKCIIEPUMEHTA PEKOMEHIYET, KaK IPaBUIIO, HAUNHATH
C mpocreimel Mojenu (HanpuMmep, ¢ JIMHEHHOW MOJIeNH, €ClIl HEeT UHPOpMalUUd O
CBOICTBaxX 00BEKTA WM €CTh MH(POPMALIHs, 4YTO OOBEKT HE 00JaaeT IPKO BbIPAKEH-
HBIMU HEJIMHEWHBIMU CBOMCTBaMU, WU C KBaAPaTUYHOW MOJIEIIN, €CIIU U3BECTHO, YTO
(GyHKUHMS OTKIIMKA, 110 BCEH BUTUMOCTH, HEJIMHEWHA).

Jloruka sKcrepuMEHTUPOBAHUS 37€Ch TAKOBA: MOCTAHOBKA HEOOJIBILIOTO YHC-
Jla ONBITOB JJIs TOJIyYEHHUs IPOCTEHMIIEN MOJENN, IPOBEPKA €€ MPUTOJHOCTH; €CIU
MOJIENb YIOBIETBOPSET UCCIEA0BATENS, SKCIIEPUMEHT 3aKkaHuuBaeTcsA. Eciam ke Mo-
JeNb He MPUrojHa, HEOOXOJIUM CIIEAYIONIUN LUKI SKCIEPUMEHTUPOBAHMS: MOCTa-
HOBKAa HOBBIX (JIOMOJIHUTEIBHBIX OMBITOB), MO3BOJSIOMIMUX MOIYYUTh 00JIEe CIOKHYIO
MOJIelib, €€ MPOBepKa U T.JI. 10 T€X MOp, MoKa He OYJET MoydyeHa MOENb, KOTOPYIO

HUCCIICOAOBATCIIb ITPU3HACT JOCTATOYHO XOpOH.ICﬁ

Ecnu ob6parutbest k Hauboliee paclpoCTpaHEHHBIM MOJIMHOMUAIBHBIM MOJIE-
JsIM, TO MOAOOHAs JIOTMKAa O3HA4YaeT, YTO HCCIEN0oBaTelb OOBIYHO HAYMHAET C IO-
CTpOEHUs pOoCTeNIIel JIMHEMHON MOJIEeNH, AJis Yero JIOCTaTOYHO BapbUpPOBATH KaXK-
IbIi (paKTOp BCEro Ha JIBYX YPOBHAX. 3aTEM, B Cllydae HEyJauyH, OH MEPEXOJIUT K IO-
CTPOEHUIO KBaJAPATUYHBIX MOJIEJIEH; ISl 3TOT0 HY>KHO MUHMMYM TPU YPOBHSI BapbH-
pOBaHUA 0 Kaxa0My (pakTopy. OOBIYHO HCCIIEA0BATENb JOBOJIBHO OBICTPO ONpeEes-
€T MOAXOSAUIYI0 MOJENIb U SKOHOMHT 3HAYUTEIHLHOE YUCIIO OIBITOB IO CPABHEHUIO C
BapUaHTOM, KOI'Jla Cpa3y UILETCS MOJIEIb MAaKCUMaJIbHON CJI0KHOCTU. COINIacHO ATOH
KOHIEMIMU IPU IPOBEICHUH YKCIIEPUMEHTa HEOOXOUMO HCIIOIB30BaTh MOCIEI0Ba-
TENbHYIO, IIAroByro crpareruto. Ilocie kakaoro mara IpoU3BOAUTCS aHAIU3 pe-
3yJbTATOB, 3aT€M MPUHUMAETCS PELIEHUE O ajJbHEHIIeH 1esITeIbHOCTH.

Takum 06pa3om, npexae YeM NPUCTYIUTh K COCTABICHUIO IJIaHa, HY>KHO OII-
pPENETUTh PETPECCUOHHYIO MOJIETIb 00BEKTA UCCIIEOBAHUSA, MIOCKOJIbKY IUIAaH U MO-

ACJIb HCPA3PBIBHO CBA3AHHBIC ITOHATHA. B HACTOAIICC BPCMA HU3AAHBI KATAJIOTH IlJId-
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HOB DKCIIEPUMEHTA, B KOTOPBIX MPUBOSATCS CpaBHUTEIbHAS OIEHKA TJIAHOB U PEKO-
MEHJIAINH TI0 UX BBIOOPY MPUMEHUTEIHBHO K KOHKPETHBIM YCIOBUSM DKCIIEPUMEHTA.
Onny U Ty *Ke 3a/7a4y, Kak MPaBUio, MOKHO PEIIaTh C TTOMOIIBIO Pa3IMYHBIX IJIAHOB
AKCTIIEPUMEHTA. DTO 3HAYUT, YTO MPH Pa3HbIX IJIAHAX MapaMeTPbl MOJICTN U Mpe/CKa-
3aHHBIC 3HAYEHUSI OTKJIMKA OYAYT OIEHUBATHCS C Pa3HON TOUHOCTHIO.

IInan sxcnepumenma — COBOKYIMHOCTD JTAHHBIX OMPEENSIONUX YUCIO, YCIIO-
BUSI ¥ TIOPSJIOK TIPOBEICHUS OTIBITOB.

Mampuya naana — ctanaaptHas Gopma 3aUCH YCIOBHUI MPOBEACHUS dKCIIe-
pUMEHTa B BUJE NMPSIMOYTOJIBHON TaOJMIIBI, CTPOKM KOTOPOM OTBEYAIOT ONBITaM, a
cToJIOnb! (hakTopam; pasmep Mmarpuilbl miaHa Nxk. ku; (i, j)-i 2J€MEHT MaTpPHIIBI
IJIaHa paBeH YPOBHIO 1-To ¢dakTopa B j-M ombITe. [IpuMep maTpuilsl miaHa B Ta0auy-
HOM BHJI€ IPUBEJICH B MPABOM YacTU TaOIuIIbI 5. 1.

Cocmasume nnam 3KCnepumeHma — 3HAYUT OINPENEIUTh, KAaKOe 3HAUYCHHE
JOJDKEH MPUHUMATH KaXIbIM 13 (haKkTOpPOB B KaXJOM OIbITe. Touxka niana — ynopsi-
JIOYCHHAsi COBOKYITHOCTh YMCIICHHBIX 3HAUEHUN (DAKTOPOB, COOTBETCTBYIOIIAS YCIIO-
BUSIM TPOBEJICHUS OIbITA, TOUKa (PAKTOPHOTO MPOCTPAHCTBA, B KOTOPOH MPOBOIUTCS
IKCTICPUMEHT.

[Ipu HecTaOUIIBHBIX YCJIOBHUSX IKCIEPUMEHTA IMOCJIEI0BATEILHOCTh OMBITOB
J0JIKHA OBITh CIIy4yallHOW. DTO MO3BOJISET B ONPENIEIECHHON Mepe CKOMIIEHCHPOBAThH
BIUSIHUE pa3MyHOro poaa momex. [Iporecc opraHuzanmu ciiydailHOW mocieaoBa-
TEJIBHOCTH OIBITOB HA3bIBACTCS pandomuzayueu. Tem caMbiM obecrieunBaeTcs Mpe-
CTAaBUTEJIBHOCTh MOJYYEHHON BBIOOPKH, T.€. TAPAHTHUPYETCS BO3MOXKHOCTH C MOMO-
IIBI0 MU3MEPEHUS CBOMCTB KOHEUHOI'0 HaOopa 3JIEMEHTOB M3 COBOKYITHOCTH BBICKa-
3aTb 00OCHOBAaHHOE CYXJEHHE O CBOMCTBaX BCeW COBOKYMHOCTH B 1ienoM. [Ipu mpo-
BEJICHUM PA3JIUYHOTO POjia IKCICPUMEHTOB MPUHIMI PAaHAOMHU3AIMHU TIPeayCcMaTpH-
BaCT CIIyYallHBIN TOPSIIOK peasiu3allii CTPOK MaTPHUIIbI IJIaHa.

B muranupoBaHuU 3KCIIEPUMEHTOB IPUMEHSIOTCS B OCHOBHOM ILJIaHBI IIEPBOT'O
1 BTOpOTO NopsiAKoB. [Imanpl 6ojiee BRICOKUX MOPSJIKOB HCIOIB3YIOTCS B HHKEHEP-
HOM mpakTuke penko. [Toj mranamu nepBOro Mopsiaka MOHUMAIOT TaKUE IJIAHbI, KO-

TOPBIC ITO3BOJIAKOT IMPOBCCTU JKCIICPUMCHT JIA OTBICKAHUA YPABHCHHA PCTPCCCHUU,
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coJiepKalllero TOJIbKO TEepBble cTeneHu (akToOpoB U UX IMpousBeneHusd. Hampumep,
s k = 2.
Y, =ap +a;X; +a,X; +a3X;X,;.

IImanbl BTOPOT'O IMOpsaAKa IMMO3BOJIAIOT ITIPOBCCTU SKCIICPUMCHT IJIA OTBICKAHUA
YpaBHCHU:A PCTPCCCHUH, COACPKAIICTO U BTOPBLIC CTCIICHH q)aKTOpOB. HaHpI/IMep, JJIA
k=2.

Y, =a,+2a,X; +a,X, +2;X,X, +a,X] +a5X3.
PCKOMCHJIaI_II/II/I 110 BBI60py IJIAHOB JKCIICPUMCHTA MOYXKHO HalTHu B CIIpaBOY-

(V) k
HOM TuTeparype .

5.6. CraTucTHYECKHUIiI AHAJIU3 PEerPecCMOHHOM MO/IeJH

[InaHnpoBaHHE SKCIIEPUMEHTA MUCXOJIUT U3 CTATUCTHYECKOTO XapakTepa 3a-
BUCUMOCTEH, MO3TOMY MOJYYEHHBIE YPABHEHUS NOABEPTAOTCA THIATEIbHOMY CTaTH-
CTUYECKOMY aHAJIN3y C LEIbI0 M3BJIEYb U3 PE3YyJbTATOB JKCIEPUMEHTA MAKCUMYM
uHpopMaIu U yOeauThCs B TOCTOBEPHOCTU MOJYYEHHOM 3aBUCUMOCTU U €€ TOYHO-
CTH.

TouyHocTh MonyyaeMoil Mojenu 00s13aTeAbHO JOJIKHA OBITH CONOCTAaBIIEHA C
MHTEHCUBHOCTBHIO CIIyYalHOW MOMEXH, BO3JIECUCTBYIOLIECH HA PE3YJBTAT UBMEPEHUS OT-
kiauka Y. [lpu npounx paBHBIX YCIOBHUSIX, YEM MEHbILIE YPOBEHb IOMEXH, TeM Ooree
TOYHOM (M, KaK IPABUJIO, CJIOKHOM) JOJKHA OBITH MOJIEIIb; YEM BBIIIE YPOBEHb ITOME-
XM, TEM B OOJbILIEH CTENEHN MOXKHO OXHUAATh, YTO OoJee mpocTas (HEOOBIYHO MEHEe
TOYHAs1) MOJIENb OKaXKeTcsl paboTocrnocoOHON. DaKkTUYECKH 371eCh MOXKHO MPOBECTU
M3BECTHYIO aHAJIOTHIO € 33Jla4aMH TEOPUN U3MEPEHUH, SICHO, HAIIPUMED, UYTO MOIKIIO-
YyeHue Mpudopa BBICOKOIO Kilacca TOYHOCTH IS U3MEPEHUS] EPEMEHHOM, OTATOIIEH-
HOM OOJBILION CTy4ailHON OIMOKOM €CTh paCTOYUTENBHOCTb.

Hanpumep, aiis onHohakTOpHON CUTyalluu MPUBEIEHHON Ha puc. 5.5, Teope-
THyeckass QYyHKIUS OTKJIMKA BEChbMa CIO0XHOM (POPMBI, U KPOME TOIO UMEET MECTO

3HAYUTCJIbHAA cnyqaﬁHaﬂ nomMmexa. B HaHHOM CJIy4dac IJId INPCACKa3aHHA Y no X HCLC-

* Ta6nuiubl MIAHOB SKCIIEPUMEHTA I (GAKTOPHBIX M MOJMHOMHUAIBHBIX Mozened. M.: Meramtyp-
rus, 1982. C. 752.
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JICCOO6pa?>HO HCIIOJIB30BATh CJIOXHYIO MOJCJIb, ITOCKOJIBKY BCC PABHO TOYHOCTH IIPCI-

CKa3zaHus OyJIeT ONPENENAThCS B OCHOBHOM IITYMOBOM COCTaBIISIOLIEH.

Puc. 5.5. K npunyuny conocmasnenus ¢ ulymom:
1 — meopemuueckasn yHKyuss OMKIUKA, 2 — TUHEUHAs MOOeNb

Ha npumepe puc. 5.5 MOXHO NPOUIJUTIOCTPUPOBATH MOHSITHE «KOPPEISLUOH-
HON CBsI3U», KOTOPOE IIMPOKO HMCIOJIB3YeTCsl MpU 00pabOTKEe SKCIEPUMEHTATBHBIX
naHHbIX. Ecniu 1Be mepeMeHHbIe 3aBUCST APYT OT JIpyra Tak, YTO KaKJIOMY 3HAUCHHIO
X COOTBETCTBYET 3HA4YCHHE Y, TO MEXIy HUMHU CYIIECTBYET ()YHKIIMOHAJIbHASI CBSI3b.
OnHako 4acTo MEXAy MepeMeHHbIMU X U Y CYIIECTBYET CBS3b, HO HE BIIOJHE OIpe-
neneHdas. OqHOMY 3HAYEHHUIO X COOTBETCTBYET HECKOJIBKO 3HAYEHUH (COBOKYITHOCTD)
Y. B aTOoM ciydae CBsI3b Ha3bIBAIOT KOPPEJAIIMOHHONW. UTOOBI MpeBapuTeIbHO OMpe-
JIEUTh HAJIMYUE KOPPEISIIMOHHON CBA3M MEXAY X U Y, HAHOCAT TOYKH Ha rpaduk u
CTPOSAT TaK Ha3bIBAEMOE KOppEJAIMOHHOE mojie. [lo TecHOTe rpynmupoBaHUsS TOYEK
BOKPYT MPSIMOW WJIM KPUBOW JIMHWU, TI0 HAKJIIOHY JIMHUM MOXHO BU3YaJIbHO CYIHUTh O
HaJMYUHU KOPPEISILIMOHHON CBsi3u. Tak, U3 puc. 5.5 BUIHO, YTO SKCIIEPUMEHTAIIbHbBIC
JTAaHHBIE UMEIOT OMpPEICICHHYIO CBsI3h MeXIy X U Y. Ilo opme mosiss MOKHO OpUEH-
TUPOBOYHO CYJIUTH O (hopme rpaduka, XapakTepU3yIoLehd IpsIMOTMHEHHYIO WU KPH-
BOJIMHEHHYIO 3aBUCUMOCTH. [10CKOJIbKY MHOTHE peasibHbIe 00bEKThI XapaKTePU3YIOTCs
BBICOKMM YPOBHEM IOMEX, NMPH UX OMUCAHUHU TOTYYMIN HAaHOOJIbIIIEe PacpoCTpaHEeHUE
PErpecCUOHHBIE MOJIENH MIEPBOTO U BTOPOTO MOPSIAKOB.

[Tocne BwruncneHus: K03 GUIMEHTOB YypaBHEHUsS CIEAYyeT, MPEXJIe BCETO,

IMPOBCPUTH €T0 IIPUT'OJHOCTDb WJIIN aACKBATHOCTD.
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JIJisi OLIEHKH aJIeKBaTHOCTU PErpecCUOHHON MOJENN MPUMEHSIOT KpUTEpUi
Ouiiepa. YcTaHOBIEHHUE aJIEKBATHOCTU — 3TO ONpeJIeJICHUE OIIMOKU allpPOKCUMALUN
OTBITHBIX AaHHBIX. /{151 3TOro He0OXOIUMO pPacCUUTATh IKCIIEPUMEHTATBHOE (OIBIT-
HOe) 3HaueHHe kputepus Pumepa — Ky, ¥ CPaBHUTB €r0 C TEOPETHYECKUM (TaOaHy-
HBIM) — kg, IPUHUMaEMBIM NIpH TpeOyeMON JOBEPUTEIBHON BEPOATHOCTH (OOBIYHO
0,95). Ecin kg, < kg — MOnens anexksatHa; ecim kg, > k¢, — MOJI€JIb HeaZieKBaTHa.

OnbITHBIN KpuTepuii Ouiiepa BEIMUCISIOT 10 popmyne Ky, =D, /D,
rae D, — mucnepeus agexksatHoctd; D) — cpesiHss qucnepeust BCero 9KCepUMEHTa,
OIIpENETAIOUINECS KaK
N — m N 5
2. (Y5=Y)) 2. 2.(Y;,=Y)
_ 1 : D —_l 1

D ;
: n—d P m-n

3nmech Y ;,— pacdyeTHoe 3HayeHHe QYHKUMM (OTKIMKA) B j-Oif TOuke; Y, —

CpeIlHee DKCIIEPUMEHTAIBHOE 3HaUeHNE QYHKIIUN B KaXKIOM OMBITE;, M — KOJTHMYECT-
BO CEpHd M3MEPECHHI (YMCIIO MOBTOPHBIX WM MapajuIeIbHBIX U3MEPECHUH B KaXJIOM
13 OIBITOB); N — KOJIUYECTBO OIBITOB.

3HaueHue Ky, NMpUHMMAETCs MO CIIPaBOYHBIM TabIHLAM IJIS ONpeeIeHHOI
JOBEPUTEIBHOM  BEPOATHOCTM W  4uCla CcTeneHed cBoboael q, =N-d,
qQ, =N-(m-1).

B cnydae mpoBeeHHS BBIUUCIUTEIBHOTO IKCIIEPUMEHTA Ha MOJICTH PE3yJib-
TaThl APALICIBHBIX ONBITOB COBMAJAIOT U TAKUM 00Pa3oM, JUCTIEPCHs BOCITPOHM3BO-
JTUMOCTH M JTUCTIepcus ombiTa paBHbI (. B CBSA3M ¢ 3TUM NpUBEICHHBIC CTATUCTUYC-
CKHE OIICHKH aIPOKCUMHUPYIOIICH 3aBUCHMOCTH MOTYT OBITh MPUMEHEHBI TOJIBKO B
TOM ClIy4ae, €CJIH IMOTPEITHOCTh OIbITa M3BECTHA 3apaHee. EciM morpenrHocts He
MOXKET OBITh OMpeJecHa 3apaHee, TO JJIS OIEHKH YIOBICTBOPUTEILHOCTH allpOK-
CUMAIlMd MOYXHO MPHUOETHYTh K APYTUM KPUTEPHSIM, HAlpHMeEp, K aOCONIOTHBIM H
OTHOCHUTEIBHBIM MOTPEITHOCTSM. JIJISI 3TOTO JTOCTATOYHO OICHUTH OTKJIIOHECHUE BBI-
XOJHOH BenuuuHbl Yjp,, NPEICKa3aHHON ypaBHEHMEM PETPECCUH, OT PE3YIbTaTOB

OKCIICPUMCHTA Yj B PA3JIMYHbIX TOYKaAX. HpOCManI/IBaH 3HAUYCHMUS OTUX OTKJIOHCHHﬁ,
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HCCIIeIOBATEh MOXKET JIETKO MOHATH, KAKOBA MOTPEIIHOCTh MPEACKa3aHus B TOUKAX,
r7Ie IPOBOJUJIUCH OMBITHI, YCTPAUBAIOT €r0 WU HET MOJ00HbIC OMMOKHU. TakuM 00-
pazoM, MyTeM COMoCTaBleHUs (aKTUUECKUX 3HAUYEHHM OTKJIMKA C MpeaCKa3aHHBIMU
110 YPaBHEHUIO PETPECCUM MOXKHO MOJYUYUTh JOCTATOUYHO HAJIE)KHOE CBUICTEIHCTBO O
TOYHOCTHBIX XapaKTEPUCTUKAX MOJCIIH.

B pesynbrate ompeneneHus: ypaBHEHUS PETPECCUU MOXKET MOJYYUTHCS Tak,
YTO OAWH (WJIM HECKOJIBKO) KOA(DPHUIIUEHTOB HE OUCHb OOJBIINE M OKAXYTCS HE3Ha-
quMbIMU. DaKTOPHI, UMEIOIIHE KO PUITMESHTHI, HE3HAYMMO OTJIUYAIOIIUECS OT HYJIS,
MOT'YT OBITh BBIBEJCHBI U3 COCTaBa YpaBHEHUS, TaK KaK UX BJIMSHUE HA TapaMeTpPhI
OTKJIMKa OYyJIeT OTHECEHO K OIIMOKe 3KcrnepumeHTa. [IpoBepka 3HAUMMOCTH OIEHOK
KO2(DPUIIMEHTOB perpeccuu MPOBOAUTCS JJISI TOTO, YTOOBl YCTAHOBUTH CTaTHUCTHYE-
CKYIO0 3HaUUMOCTh WJIM HE3HAYMMOCTh OTINYHs OT 0 K03 PUIIUEHTOB perpeccut, T.e.
BBISICHSIETCSI, OOYCJIOBJICHO JIU OTJIWYKE b; OT 0 YMCTO Cy4allHBIMU OOCTOSTEIbCTBA-
MU, BIUSHHEM IMOMEXHU WU K€ ATO OTJIMYHME HE ClydailHo. Takyro OIEeHKY MPOBOAST
OTJZIEJIBHO ISl KKJI0r0 K03 duireHTa ¢ moMorisio kputepust CThlo/IeHTa:

t, =‘bh‘/Sbj ,h=0,1,2,....d;
rjae h — yuciao ko3gHUIMEeHTOB perpeccui; Sbj — CpEIHEKBaAPATUYECKOE OT-

KJIOHEHUE OLIEHKH b, .
[TonydeHHoe 3HaueHHE t, OHKHO OBITH CONOCTABJIEHO C TAOJUYHBIM 3Haye-

HUEM t JUIsl ONIpeIeICHHON JOBEPUTEIBHONU BEPOSITHOCTH U YUCIa CTETIEHEH CBOOOIbI.

Ecmu t, < t, koap¢punueHnt b, cunraercss HE3HaAYUMBIM (T.€. MOXKHO NPUHATH b, = 0)

Y COOTBETCTBYIOIIEE CIATa€MO€E UCKIIFOUAETCS U3 YPABHEHUS PETPECCUMU.

C nomoltpio aHanu3a pabomocnocooHocmu PerpecCUOHHON MOJEIN BhIsC-
HSIOT MPAaKTUYECKYIO0 BO3MOKHOCTD €€ MCIOJIb30BAHMS JJI PEIeHUsI KaKon-1100 3a-
aa4yd. JTO aHAJIU3 MPOBOAMUTCS IyTEM BBIYHMCIECHUS KOd(DpuiueHTa aerepMuHalUn
R’ (kBampaTa KOPPEIALMOHHOIO OTHOIICHHS), KOTOPBIH SABIACTCS yIOOHBIM UHCIIO-
BBIM ITOKA3aTEJIEM, NHTETPAIIbHO XapaKTEPU3YIOIINM TOYHOCTHBIE CBOMCTBA ypaBHE-

HHUA PCTrpeCCum.
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1Y
rae Y = ﬁij — ob11ee cpeiHee 3HaueHUe (PYHKIUU OTKIIUKA
j=1

2 2

Benmuunna R” moxer usmensarscst B ipeaenax ot 0 go 1. Eciu R” Gonbie 1,

TO ypaBHEHHE PErpeccHy BHIOPAHO HEBEPHO WUJIM ClieJlaHa OIIMOKA MPU pacuere ero
2

napameTpoB. Eciin R” = 1, perpeccuonHasi KpuBasi IpOXOAUT Y€pe3 BCE IKCIIEPUMEH-

2 o
TallbHbIC TOYKHU. Majioe 3HaueHue R BCCrAa CBUACTCIBCTBYCT O HU3KOU TOYHOCTH

ypaBHeHus perpeccur. Ecim R* > 0,75 ypaBHEHHE perpeccun, KaK IIpaBHIIo, CYUTA-
10T pabOTOCTIOCOOHBIM.

AHanu3 pe3yNbTaToOB AKCIIEPUMEHTA 3aBEPINACTCS HMHTEPIPETAMECH CTaTH-
CTHUYECKOM MOJICIIH B TePMUHAX 00BbeKTa HcciienoBanus. [Ipexkie BCero, BhISICHICTCS,
B KaKOUW Mepe KaKIIbIi 13 (DaKTOPOB BIUSAET HA (DYHKIIUIO OTKIIHKA.

B mpouecce ananmza pe3ynbTaToB HKCIEPUMEHTA MOMHUMO BBISBICHHS COOT-
HOIIICHUHA MeXay (QYHKIMEH OTKIMKA U (aKTOpaMu BO3MOXKHO OIPEACIICHHUE YCJIO-

BUM, IPU KOTOPBIX (PYHKLUS OTKIMKA ONTUMAaJIbHA (JIOCTUTAET SKCTPEMYMA).

5.7. IlnanupoBaHue IKCIEPUMEHTA NPU MOUCKE ONTUMYMA

BaxxHoe mMecTo B TEOpHUH IUIAaHUPOBAHHUS HKCIEPUMEHTA 3aHUMAIOT BOIPOCHI
ONTUMU3ALUN HUCCIENYEMBIX O0BEKTOB M IpoueccoB. KauecTBo mponecca win 00b-
eKkTa OOBIYHO XapaKTEepHU3yeTCs HECKONbKMMH (QYyHKIUsMHU OTKIuKa. Kak mpasuio,
HeJb3s HAWTU TaKoe COYETaHHE BIUAIOMIMX (AKTOPOB, MPU KOTOPOM OJHOBPEMEHHO
JOCTUTAETCSl DKCTPEMYM BceX (GyHKUMI OTKIMKA. Hampumep, MakcuManbHBIA Kpy-
TAIIAA MOMEHT JBUTaTelsi 1 MUHUMAJIBHBIN PAacXo/ TOIUIMBA JOCTUTAOTCSA NIPHU pas-
JUYHBIX pexumMax padbotel. Kpureprem onTUMaibHOCTH MOXKET OBbITh JIUIIb OJIHA U3
GyHKUMNA OTKIIMKA, XapaKTepu3ymux npouecc. [Ipobiema onTuMu3auu CBOJUTCS
K OTBICKAHUIO TaKUX 3HAaYEHUN (PAKTOPOB, MPU KOTOPBIX OTKIUK JOCTUTAET DKCTpE-

MyMma (MUHUMYMa UM MaKCUMYMa).
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OntuMu3anuio OOBIYHO OCYIISCTBISIOT B YCJIOBHUSX OrpaHUYCHUM Ha
BIUAIONINE (PAKTOPBI U HUCClIenyeMble (YHKIIMU OTKIMKA, MOCKOJbKY KaK (paKTOpHI,
Tak U QYHKIIMU MOTYT U3MEHATHCS TOJIBKO B OIPEICICHHBIX IPaHUIIaX.

Cpenu HauOosiee pacnpOCTpaHEHHBIX METOJOB ONTHMM3AIMK MOXKHO BBIfE-
JUTH: METOJI TIOPA3PSATHOTO MPUOIMKEHHUS, TPAAUCHTHBIN METOJI, METOJl JTUXOTOMHHU
(TIOJIOBUHHOTO JIEJIEHHUS), METO KOOPAMHATHOI'O CITyCKa, METOJ KBaJpaTUYHON WH-

TCPIIOJLATUN-OKCTPAITIOJIIIUN U 1P.

Takum 00pa3om, TUIAHWPOBAHHE SKCIIEPUMEHTA BKIIIOYACT CIEIYIOIIHE OC-
HOBHBIE JTaIlbl:

— BBIOMpAETCs 1ENb WCCICIOBAHUS W €€ KOJWYSCTBCHHAS XapaKTepPUCTHKA
(pyHKIUS OTKIHMKA);

— BBIOMPAIOTCS U3 IEHCTBYIOMMX B cucTeMe (PaKTOpoB Hamboiee BaxHbIE X,
Xz, ces .Xk;
n X

— YCTAHABJIINBAIOTCA TIPCACIIbI U3MCHECHUU q)aKTOpOB X BBIYUC-

imin imax °

JAIOTCS OCHOBHOW YPOBEHbB Yl. U UHTepBai (mar) BapbupoBanus AX,, 3aMEHSIOTCS
NepeMeHHbIEe X; Ha KOJUPOBAHHBIC X; ;

— pa3pabaTrbIBaeTCsl METOJAMKA U3MEPEHUsI BEIOpAHHBIX (DAKTOPOB, OMpeIes-
€TCS TOTPEIIHOCTh M YKCJIO MOBTOPEHUN B KaXKJIOW U3 BBHIOpAaHHBIX KOMOWHAIIWMA
(haxTopoB;

— BBIOMpaeTCsl perpecCuoHHasi MoJieNib Tporiecca. B ciydyae HemocraTtka WH-
dhopmaliuu BHaYaJIe MPUHUMACTCS JIMHEIHAS MOJIETIb;

— COCTaBIIICTCSl WM BBIOUpAETCS IO CIIPABOYHBIM TaOJUIIAM TUTaH IKCIEPH-
MCHTA;

— MPOBOJIUTCS SKCIIEPUMEHT;

— BBIYUCIISIIOTCS. KOG (PUITUEHTHI perpeccuy U3y4aeMoil 3aBUCUMOCTH U TIPO-
BEPSAETCS aJ€KBATHOCTH MOJYUEHHOU MOJieu. Eciiu TMHENHAas MOJEIb HE COTJIacyeT-
Csl C DKCIIEPUMEHTOM, TO TIPOBOJATCS JOMOJHUTEIbHBIE OMBITHI JJIsI TOCTPOEHUS 00-

JIe€ CJIOKHBIX 3aBUCUMOCTEH.
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— IPOBOAUTCA dHAJIMU3 ITOJYUCHHOI'O B UTOI'C YPAaBHCHUA PCTPCCCUU U ACJIa-

OTCA COOTBCTCTBYIOIINC BBIBOBI.

B HaCTOAIICC BPCMA MCTOABI TNIAHUPOBAHUA SKCIICPUMCHTA 3aJIOKCHBI B CIIC-
MUAJTU3UPOBAHHLIX ITIAKCTAX, HIUPOKO MNPCACTABIICHHBIX HAd PBIHKC IMPOrpaMMHBIX

npoayKToB, Hanpumep: StatGrapfics, Statistica, SPSS, SYSTAT u np.



