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JIABOPATOPHAS PABOTA Ne 4

INPUMEHEHMUE JPOBHOI'O ®AKTOPHOI'O OKCIIEPUMEHTA JJISAA
MOJYYEHUSI MATEMATHUYECKOH MOJEJIA POy

4.1. Leab padoTsI

Llenp pabOTHI: HAy4YUTHCA MPUMEHSTH JIPOOHBIH (HAKTOPHBINH SKCHEPUMEHT
(ADI) anist mosryyeHuss MmaTeMaTuueckux Mojeneit POY u TexHomornueckux mpoiiec-
COB.

JUist AOCTHKEHUS LIEeTH HE0OX0IUMO:

® H3y4YUTh OCHOBHBIE NOJIOXKEHHUS TIaHUpoBaHus [JDO;

® BBINOJHUTH IUIaHUpoBaHUE J{DD NPUMEHUTENBHO K MOJIYYEHUIO JIMHEHHON MO-
Jieny uccieayemoro POY;

® UCHOJB3YyS JTaOOPaTOPHBIA MaKeT, MPOBECTHU OIBITHl B COOTBETCTBUU C pa3pado-
TaHHBIM 11aHoM JID3I;

e oOpaborarp Ha [IDBM pesynbraThl 3KCHEpUMEHTa U MOCTPOUTH MaTeMaTH4e-
CKYIO MOJIEJIb.

4.2. TeopeTnueckue cBeaeHUs

[Ipu uucne pakTopoB k < 5 onpaBaaHbl ONBITHL C NEPEOOPOM BCEX BO3MOKHBIX
COUYETaHUM YpOBHEH (PaKTOPOB, TO €CTh ONpPAB/AH MOJHBIA (PAKTOPHBINA SKCIEPUMEHT
(II®D). B IIDD unciio ombitoB N (6e3 ydera mapalIeIbHbIX OIBITOB) PaBHO 2.

C yBenuuenueM k yucio onbITOB N pacteT odeHb ObICTpo. Tak, Hanmpumep, Ipu
k =10 3nauenne N = 2'° = 1024. IIpu ucciregoBanny napamerpoB POY U TeXHOIOTH-
YECKUX MPOIIECCOB YUCIIO BIUAIOMUX (HAKTOPOB MOXKET ObITh Oousbiie 5 — 7. Tloarto-
My HpobJieMa COKpaIleHUs YiClia ONBITOB CTOUT JIOCTaTOYHO OocTpo. Ilpu atom 3ana-
Ya 3aKJIF0YaeTCa B TOM, YTOOBI HE TOJIBKO YMEHBIIUTH YUCIIO OMBITOB, HO M TIOJYYHTh
JIOCTATOYHOE KOJIMUECTBO HH(POPMAIIUU 00 OOBEKTE UCCIETOBAHUS.

YMEHBIIUTh YHCIO ONBITOB MOXHO 33 CYET HCIOIb30BaHUS H30BITOUHOCTH
[1®3. Yncno onwitoB B [IDD 00b9HO OOJTBINE, YEM KOJTHMYECTBO 3HAYMMBIX (WIJIH WH-
TepecyIolux uccieaopares) kodpdpuuueHToB. Mojenb 00beKTa B cliydae pacCMOT-
PEHUS HETIOJIHOTO KBAIPATUYHOIO MOJMHOMA UMEET BU (TIpu k = 2)

y=b,+bXx, +...+b,x, +b,xx,. (4.1)

Matpuna [1®3 ayig nonyyeHus 3Toro ypaBHeHus npuBeieHa B 1ad. 4.1 (ctono-

bl X, U X, ).

.« Tabmuma 4.1
[Ipeanonoxxum, W3 anpHOPHBIX CBEIECHUN
M3BECTHO, 9YTO IpPU BHIOPAHHBIX HHTEpBajax | HOMCP x| x| XX, o)
o OIIbITa
BapbUpOBaHUS NOBEACHUE 00BEKTA ¢ TpeOyeMoit T — T "
TOYHOCTBIO ONMCHIBAETCS TMHEWHON MOJEbI0. B 2 |+ _
TOM ciy4yae B ypaBHeHHM (4.1) HeIMHEWHbIN 3 + | - -
uieH (b,X,X, ), XapaKTEePU3YIOIIHI B3aUMOACICT- 4 Rl B +

BHE (PAKTOPOB, MOKET HE YUUTHIBATHCS. [109TOMY BEKTOP-CTOIOEI X;X, MOXKET OBITH
UCIIOJIb30BaH )i BBeAeHUs B miaH [1PD kakoro-mmbo HOBOro (pakTopa, HE yBEIH-
YiBas YKCia OMBITOB, HampuMep gakTopa Xz, 3aMCAHHOTO B MOCJIEIHEM CTOJOIE



2

Matpuilsl (cMm. Tabn. 4.1). HerpyaHo ycraHoBuTth, 4TO 3Ta Marpunia (Tpu dakropa,
YETBIPE ONBITA) SIBISIETCS MMOJIOBUHOW O0Jiee KPYIHOTo IUIaHa, a UMEHHO IiaHa [1PD
THIA «2°», IMEIOLIEr0 BOCEMb OITBITOB.
Takum 00pa3om, Uil OLICHKU BIMSIHUS TPeX (PAaKTOPOB MOKHO BOCIIOIb30BATHCS
noosuHoi I1MD THna «2°» My, Kak rosopsrt, 1/2 perumku ot IO trma «2°».
Eciu MCXOaHOM siBnsercss MaTpuna [1DD Tuma «2°» ¥ 3a cYeT Mano3HAYMMbIX

B3aMMO/ICHCTBHI (haKTOPOB, MOCTPOCHHBIX U3 X, X, U X5, BBOAUTCS JOMOJTHUTEIHHO
TPU HOBBIX (haKTOpa, HAIPUMEP X,, X5 U X, TO MOJy4YEHHBIH HOBBIN IUIaH OyIeT

6
npenctaBnath 1/8 gacte [IDD trma «2°» (Tak Kak B HOBOM IUTaHEe Bcero 6 (hakTOpOB).
Kakyo UMEHHO BOCHMYIO YacTh MPEACTABIISACT ATOT IUIaH, 3aBHCUT OT 3HAKOB CTOJIO-
OB X,, X5 U X, ONPENENIIEMbIX 3HAKAMU B3aUMOJAEHCTBUN, BMECTO KOTOPBHIX OYy-

IyT BBEJIEHbI HOBbIE (DaKTOPBl X, , X5 U X . [Ipu Gomnbirom yucie (GakTopoB MOTYT

UCIIOJIb30BAThCS PETUIUKH O0siee BRICOKOU apobHoctu: 1/16, 1/32 v T.4.

JKCIEePUMEHT, KOTOPbIi peanu3yeTr 4acTh onbITOB [P, HA3bIBAOT APO0O-
HbIM (pakTOpHBIM 3KcnepuMeHTOM ([AP3I). IDD (apoOHBIE PEIUIMKH) TPHHATO
0603HauaTh Kak «2 7y, riae k — obee 4rucio GpakTopoB HOBOTO IUIaHa — miana JdD,
a p — uncno ¢GakTopoB, BBEAEHHBIX B Tuiad J[DD BMeCcTO MajI03HAYMMBIX B3aUMOICH-
ctBuii. Tak, Hampumep, D3, mman kotoporo npuBenéH B tabm. 4.1, 3anumercs B
Buge «2° . Jls onpeneneHust yucna onsltoB D Hano 4ncio 2 BO3BECTH B CTe-
neHp k—p.

JA®3 npenycMmaTpuBaeT NPOBEACHUE MEHBIIETO YHCIA OMBITOB MO CPABHEHUIO C
1D, yTo sBISIETCSI ZIKOHOMUUYECKH O0Jiee 11e51eCO00pa3HbIM.

ITnanupoeanue /{D3I

O06o00111eHre OMTUCAHHOW MpoLeyphl nofydeHus miana JdD Ha maTpuils! Jio-
OBIX pa3MepHOCTEN MO3BOJISIET CHOPMYIUPOBATH CIAEAYIOIIEE MPABUIIO: YTOOBI BBe-
CTH B MCXOAHBIN MJIaH (Tuiad [1DD) HOBBIH (paKkTOp, He yBeTUYUBAS YUCJIO ONbI-
TOB, 3TOMY (PAKTOPY HEOOXO0AMMO MPUCBOUTH BEKTOP-CTOJI0CN] B3aMMO/1eCTBUS,
NMOCTPOEHHOT0 M3 UCXOJAHBIX (PAKTOPOB U BJIMSIHUEM KOTOPOr0 MOKHO NpeHed-
peyb. 3HAUEeHHE HOBOIo (pakTopa, BBEAEHHOI0 B MCXOJAHBIH IUIAH, JOJKHO W3-
MEHSITCHA B COOTBETCTBHMH €O 3HAKAMM 3TOr0 cTooma [1].

[TpaBmiibHO ocTpoeHHsbIH MmnaH JJd3D TouHo Tak ke, kak u wiad [1D3, nomken
00JaaTh CBOWCTBAMH CUMMETPUYHOCTH, HOPMUPOBKH M OPTOTOHAIBHOCTH (CM. BBI-
paxernus (3.6), c. 21). B3aumonelictBue HCXOAHBIX (DAaKTOPOB, BMECTO KOTOPOTO
BBOJIUTCSI HOBBIM (paKTOp, MPUHSATO HA3bIBATh T'€HEPUPYIOIIMM COOTHOIIEHHEM. B
paccMOTpeHHOM mpumMepe (cM. Tabi. 4.1) reHepUpyIOIIMM COOTHOIICHUEM SIBJISIETCS
X,X, . Eciu ucxomabie hakTOphl 00pa3yroT HECKOIBKO B3aUMOICHCTBUM, TO MMEETCSI

HECKOJIbKO TCHEPUPYIOIINX COOTHOIICHHWM, U B MCXOAHBIM TutaH [IDD moryt OBITH
BBEJICHBI HECKOJIBKO HOBBIX ()aKTOPOB.

Onenku ko3¢ durueHToB B JIDD ABIAIOTCSA CMEIIaHHBIMHU, HO0 3HAKH HEKOTO-
PBIX BEKTOP-CTOJOIIOB COBITAIAI0OT MEXKLY COOOIA.

XapakTep CMEIIMBaHUS OIEHOK KOA(P(GHUIIMEHTOB MOXHO OBICTPO OIMPEAEIHUTH,
He 00parasch K MaTpUIle TNIAHUPOBAHUS YKCIIEPUMEHTA, a UCIIONB3YS JJIS STON IEH
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TaK Ha3bIBAEMbIN OMpeACSIIOIUNA KOHTpacT. Onpeaensomuii KOHTPacT MOIydaroT
YMHOXXEHHEM T€HEPUPYIOIIEro COOTHOLICHUS Ha ()aKTOp, KOTOPBIA BBOST B IUJIaH
BMecTo B3anmoneiicTsus. Jst D tuma «2° ~ '» (cM. Tabm. 4.1) ompenensrommii
KOHTPACT 3amuuiercss Kak (X,X,)X; =X;X,X;. Jlis1 OlleHKH Xapakrepa CMENIHBaHUS

K02 HUIMEHTOB MaTeMaTHYECKOl MO PacCMaTPUBAIOT MOCIEIOBATEIBLHO IPO-
M3BEJCHUS ONPEJIEIAIONIEr0 KOHTpacTa Ha Bce (haKTOphl, YIaCTBYIOUINE B OKCIIEPH-
menrte. Hampumep, mis koabduimenToB b, moayuum (X,X,X;)X; = X,X;, TO eCTh

oIlleHKa OyAeT Takou: b1— [+ [7s.

[Ipu nnanupoBanuu J{PD BaKHBIM ABISETCS BOIPOC, KAKHE U3 B3aUMOJCICT-
BUH cleAyeT BbIOpaTh AJIsl BBEACHHSI BMECTO HUX HOBBIX (pakTopoB. Ecnu undopma-
Usl 0 cwie BIUSAHUA 3(PPEKTOB B3aMMOACHCTBUI OTCYTCTBYET, TO NPHU BBEJICHUU B
UCXOJIHBIN TUTaH HOBOTO (haKTOpa BHIOMPAIOT JIJIi HETO BEKTOP-CTONOECI ¢ OONBIINM
NOPSAJIKOM B3aMMOJEHCTBUS, TaK KaK 0OBIYHO 3(P(PEKTh B3aMMOJEUCTBHS OO0JI€e BbI-
COKHUX MOPSAKOB MEHEE 3HAUMMbI, 4eM 3(PEeKThl B3aUMOACHCTBUS HUBLIUX MOPSA-
koB. Ecnu sxe umeercsa unpopmarus o6 3pdexrax B3auMoAeiCTBUSA, TO OHA JAODKHA
OBITh UCIIOJIb30BaHA IIPU BHIOOPE FEHEPUPYIOLIUX COOTHOIICHUH.

[Ipu nnanvpoBanuu PO 00BIMHO BO3HUKAET BOMPOC, Kakoi miuaH [1DD (crue-
JOBAaTENbHO, U YKCIIO (PAKTOPOB) cieayeT BbIOpaTh B KauecTBe McxoaHoro. Ha mpak-
TUKE cpa3y OOBIYHO MOJY4YalOT JIMHEWHbIE MOJENU OOBEKTOB HccienoBaHusa. B
OOJIBIIMHCTBE CIy4yaeB OHM OKA3bIBAIOTCS MPUTOIHBIMU ISl JANbHEHIIIET0 HHKEHEP-
HOTO aHaynm3a. M3 MaTeMaTnyeckol CTATUCTUKHU U3BECTHO, YTO YUCIIO OIMBITOB MaT-
PHIIBI, HEOOXOAMMOE VISl OLIEHKH KO3 (GUIIMEHTOB JTUHEHHOW Mojenu npu k ¢dakTo-

pax, JIOJKHO OBITh He MeHee 4eM k + 1 (ko3 duLMenTs Npy MepeMEHHBIX X ; U CBO-

001HbBIN WwieH by). Kpome Toro, 10MOTHUTEIBHO XOTS Obl OJIMH OIBIT (TOBOPSAT: «OJIHY
CTeNeHb CBOOOIBI») HEOOXOIMMO UMETh /ISl MPOBEPKU aIeKBATHOCTH JTMHEHHOUN MO-
nenu. [loaromy MuHMMalibHOE uncio onbiToB JMDD, HeoOxoaumoe A MOTydeHHUs
JMHEHHOW MOJIETH U TIPOBEPKHU €€ aJIeKBATHOCTH, TOJDKHO OBITH HE MEHee ueM k + 2.
OrnpenenuB 3HaYeHUE BEIUYUHBI & + 2, HEOOX0AMMO U3 psja uuceln 8, 16, 32, ... BHI-
Opatpb Ommkaifiiee 6osnbiee. OHO YKaKeT MUHUMAIBHOE YMCII0 OMbITOB miana [1DD,
KOTOPBIN JOJDKEH OBITh BHIOpAH B KAaueCTBE HMCXOIHOTO, M CJIEIOBATEILHO, YHCIIO
onbiToB TwiaHa J{PD. KonnuecTBO UCXOAHBIX (DAKTOPOB OMPENENIeTCs] B 3aBUCUMO-
CTH OT YHCJIa OIBITOB MCXOAHOTO IIaHa. Tak, Py BOCHMH OIBITAX OHO COCTABJISICT

TpH, IpH 16 onpITax — YETHIPE U T.1.

Ilpumep. Heo6xomumo moctpouts wiad DD miis uccienoBanus BIWSHHAS Ha BBIXOTHOM Ta-
paMeTp y TEeXHOJOTMYecKOoro mpoiecca miti ¢axtopoB. MHpopmanus o cune 3pPeKToB B3anMo-
NeHcTBUS PaKTOPOB OTCYTCTBYET.

Pewenue. Iloctpoum mian JI®D npuMeHUTENBHO K NOJIYYEHUIO JIMHEHHOW Moaenu. Omnpene-
JIIM MHMHUMAaJILHOE YMCIIO ONBLITOB McXomHoro miana [1dD. Tak kak &k + 2 = 7, TO MUHHMAaJIBHOE
YHCIIO OMBITOB UCXOAHOTO [1DD momkHO ObITh BEIOpaHO paBHBIM BocbMHu. ClieJOBaTeIbHO, B Kaye-
CTBE MCXOJ/HOTO JIOJDKEH ObITh BEIOpaTh mian [1DD tuna «2». Jlerko YCTaHOBUTH, YTO KOJIUYECTBO
UCXOIHBIX (PAKTOPOB PABHO TPEM.
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Wudopmanus o cuie BIUSHUS (PaKTOPOB Ha BBIXOAHOM IMapaMeTp TEXHOJIOTHIECKOTO TpoIiec-
TaGmuma 4.2 €& HE MPUBOIUTCS, MOITOMY B Ka-
YeCTBE UCXOAHBIX BbIOMpaeMm Jro-

Ijgxig )ACI )?2 X, )?1)?2)?3 —> )AC4 XX, = Xs Oble TpHu 3(1)211<T0pa u crpouM I[1PD
1 T B n tina «2°» (tabm. 4.2, cTonOIbI
7 N N B + + Xy, Xy, X3). Ilpn Hanuuum un-
3 -+ - + - dopmanu ciaenoBano Obl  BBI-
4 - |t * - - Opatb  (akTopel,  HamboJjee
5 + a - + - BIIMAIOIIYC HA ).
g I ; J: : ; s monydeHus: U3 HUCXOM-
3 N R + N Horo tuiaHa [I®PD mmana Tpebye-
Moro JI®D HyXHO B HMCXOMIHBIN

wian  II®D BBectu  QaxTOpHI
X4 U Xs. IIpydém OHM JOJKHBI OBITH BBEAEHBI BMECTO MaJlO3HAYMMBIX B3aMMOJEHCTBHUIA, OCTpO-

CHHBIX TOJIBKO M3 UCXOIHBIX (HaKTOPOB X{, X5, X5 . Tax kax uHpopmauus o cuie 3GPeKToB
B3aUMO/IeHCTBUS (HAKTOPOB OTCYTCTBYET, TO (aKTOp X, Jydllle BCEro BBECTH BMECTO B3aMMOJICH-
CTBHSI BBICIIETO MOPAZKA B UCXOMHOM IuiaHe [IMD, TO ecTh BMECTO Mpou3BeaeHUs X X,X5. Jls
(hakTOpa X5 HCIOIB3yeM OIHO M3 MPOU3BEACHHH XX, , X;X; WIA X,X;, HAIPUMEDP XX, . 3HAKH

CTONOLOB X4 U X5 (cM. Tabi1. 4.2) HEOOXOAMMO IIPOCTABHUTE C y4ETOM BBIOPAHHBIX NIPOU3BEICHHUIL.

Jlerko ybenuThest, yTo mocTpoeHHb mwiaH PO npeacrapnser codoit 1/4 yacts miana [1DD tuma
«2°». Ipumepb! IanupoBanus JIM paccMoTpeHsI moapodHo B [1, c. 84 —85; 2, ¢. 30 — 31].

Ecnu nuHeliHasg MOJenb, MOCTPOCHHAS 1O pe3ynbTaraM onbIToB JJdDD, okaxercs
HEaJeKBATHOM, TO B PsJI€ CIy4aeB UMEETCS] BO3MOKHOCTh BBECTH B MOJI€NIb Hanbosiee
BIIUSIIOIIME B3aUMOJEHCTBUS (DAaKTOPOB U MPOBEPUTH aJI€KBATHOCTh HOBOM MOJIENH.
Ho Hamo ObITh OCTOPOXKHBIM, YTOOBI HE BBECTH B MOJIEJb JABAXbl MO CYTH OJUH U
TOT ke KodpduimeHt. s 3Toro cienyer npoaHalIU3UpoOBaTh XapaKTep CMeENINBa-
HUS K03 DUITUEHTOB.

JIJisi OLIEHKH OHIMOKM BOCIPOM3BOAMMOCTH ONbITOB B JIDD Tak ke, Kak U B
[1®DD, BRIMOIHAIOT CEPUU MapaJUIEIbHBIX OINBITOB, a JJIs UCKIIOYEHUs CUCTeMaTuye-
CKUX OIMMOOK (BIMSHUSI OTEpaTOpa, MECTa, U T.I1.) MPOBOSAT PAHIOMHU3AINIO ONBITOB
(cm. mab. pabory Ne 3, ¢. 22 — 23).

[Ipu pereHny MpakTUYECKUX 3a7a4 MaTpHIlbl TuianupoBanus JJdD MoryT ObITh
NOJIy4eHbl Uil uyncia ¢paktopoB k > 4. Kak Obuio moka3aHo, UcXoHbId 1uian [1D3,
UCIOJIb3yeMbIl JuIsl mofydyeHnus miaHa JId3, nomkeH UMeTh He MeHee 4yeM k + 2
onbITOB. Jlyis Tpéx (aKTOPOB B KauyeCTBE MCXOJHOTO JOJHKEH ObITh MPUHSAT IUIaH,
UMEIOITUH BOCEMb OIBITOB, KOTOPBINA IpeaAcTaBisieT coboi 1D Tumna «2*», T. e. Bce
(dbakTOphI BOIIUIM B UCXOAHBIN TUIaH U MOTy4YeHue miana JJdD tepser cMbICIL.

Vcxonuslii man u3 detbipex ombrroB (IIMD tuma «2°») HCION30BACS BBILIE
JUIIE 711 00BsACHEHUs cyntHoCcTH DD,

Cmamucmuuyeckasa oopadomka pe3yromamog /DI

Cratuctrueckas obpaboTtka pe3yiabTatoB JIMDD BHITOTHAETCS aHATOTUYHO 00-
pabotke pe3yapTaToB 1D (cMm. mab. padoty Ne 3, c. 23 — 25).
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[Ipu mocTpoeHNM MaTeMaTUYECKON MOJENIU CIAEAYyEeT UMETh B BHUY, YTO MaKCH-
MaJbHOE YHUCIO KO3(P(HUIIUEHTOB, BKIIOUYAEMbBIX B MOJEIb, JOHKHO OBITH HE Ooiiee
yeM N — 1, tie N — uncio onbITOB (CTpoK) Matpuiibl [JDI.

4.3. Onucanue J1adOPATOPHOI0 MaKeTA

OObeKTOM UcCleIOBaHUS B Ta00OPaTOPHOM paboTe SABISAETCS HEMHBEPTUPYIOIIUT

Al WCTOYHUK BBICOKOCTAOUIILHOTO (OTIOPHOTO)

— HANPSDKCHUS, BBIMOJTHEHHBIA C HWCITOJB30-

Rl R3 I+ BaHHEM OIEPAIIMOHHOTO YCUJIUTENSI CEPUU

{1 140 (K140). Dnextpuueckas cxemMa UCTOY-

| DAl . HUKa npuBeneHa Ha puc. 4.1. Homunans-

| 7 Hble 3HAYEHHUS TMApPaMETPOB 3JIEMEHTOB,

U,  THII CTaOMJIMTPOHA U HANPSHKEHUE NIUTAHUSA

VD ‘[JRz yKa3aHbl Ha MepeaHe nanenu jgabopaTtop-
7  HOIO Makera.

Puc. 4.1. DaexTpuyeckasi cxema C y4eroM psiia HOMYLICHHII B OTHO-

MCTOYHHKA OMIOPHOT'0 HATPSIKEHHS] meHun napametpoB OV BbIpaxeHUe s

BBIXOJHOT'O HANPSKEHUS UCTOYHHKA OIOP-
HOT'O HanpspKeHHs! (OTKIIMKA V), IPUBOJMMOE B JIUTEpaType 3], UMeeT BU]L

R2+ R3
————=U,K, (4.2)

—->U
y T R2 CT

wx = U
rae U, — HanpsikeHue cTabuiu3aiuy cTabuIuTpOHa;

K — xoaddunmeHT nepegaur HEHHBEPTUPYIOMIETO YCHUIUTEIIS.

N3 gopmyinsl (4.2) BUAHO, 9TO BBIXOAHOE HampsikeHue U,y 3aBHCHT OT 3Haye-
HUW mapaMeTpoB 371eMeHTOB R2 u R3. IIpou3BoICTBEHHBIN pa30dpOC COMPOTUBICHUMA
pe3nctopoB R2 n R3 MOXKET 3aMETHO CKa3aThCsA HA 3HAYCHWH KOA((UIMECHTA Tepe-
naun K W, clienoBaTenbHO, BBIXOJHOrO HamnpspbkeHusa Us,x. Kpome Toro, 3HaueHue
napametpa U,,, onpeaenseMoe TUIIOM CTaOMIIMTPOHA, BCErla UMEET HEKOTOPBIN pa3-
OpoC M 3aBUCHUT OT TOKa crabunu3auuu I, . Tok I;; B CBOIO o4epelb Ompenesercs
HaIlpsSHKEHUEM UCTOYHMKA NMUTaHusA A1 u 3HadueHneM conmpoTuBieHus pesucrtopa R,
KOTOPBIE TAKKE€ MOTYT UMETh OTKJIOHEHUSI OT HOMHUHAJIbHBIX 3HaueHui. [loaromy mo-
CTPOCHUE MATEMATUYECKOW MOJEINN I BBIXOJHOI'O HANPSKEHUsS UCTOUYHHKA OIOp-
HOTO HaIpsKEHUS TPEACTABISET MPAKTUYECKUI HHTEPEC.

B makere npemxycMoTpeHa BO3MOXHOCTh BapbUpoBaHuUs B npeaenax 10 *+ 10 %
3HAYCHUSIMH TISITH (PAKTOPOB: COMPOTUBICHUSIMH pe3ucTOpoB R1 — R3, HampspkeHneM
crabunuzanuu siaeMenTta VD1 u HanpsbkeHueM ucTounuka nutanus 41. [{ns varns-
HOCTH M yA0OCTBa BBINOJHEHUS JIaDOPAaTOPHOU pabOThl HA NIEpPEeIHEN MaHEeIH MaKeTa
B COOTBETCTBYIOLIMX LEIAX CXEMBI YCTAHOBJIEHBI BXOJIHBIE U BBIXOJAHBIE THE3/A.

4.4. 3ananue HA IKCNIEPUMEHTAJIBHYI0 YACTh JIAa00paTOPHOM padoThI

Pexomenmyemas mocienoBaTeIbHOCTh BBIMOJTHEHUSI PAOOTHI.
1. BoiOparh HyseBble YPOBHM M WHTEPBAJbl BapbUPOBaHUS (hakTopamu (TepBUY-
HBIMU TIapaMeTpaMu) uccieryemMoro POY cornacHo cxeMe MakeTa W BapuaHTy (IIPHIIO-
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KEHUE), YKa3aHHOMY IperoiaBareieM. B kauecTBe OTKIIMKa y paccMaTpuBaTh Uy, B Ka-
yectBe (pakTopoB — mapametpsl R1 — R3, U.,;, HanpsHKEHUE MMUTaHUS UCTOYHUKA A 1.

2. Crmanmposats JI®D tuma «2° 7 mpu k= 5.

3. OnpenennuTbesi ¢ YUCIOM CEPUM MAPAIIIENBHBIX ONBITOB M BBINOJHUTH PAaH-

JIOMU3ALHS OIBITOB KAXIOW CEPUH.

[Tpn BBINONHEHWH PaHAOMH3ALMH CIEAYET MCIIONIB30BATh CIy4alHbIC YMCIa, TCHEPUPYEMBbIe
OBM (onuus B nporpamme lab3-4), unu, B kpaiiHeM citydae, Bocrosb3oBarbes Tadm. I1.3.1 npuso-
xKeHus 1a0. padotsr Ne 3.

4. Vcnonb3ys 1ab0paTOPHBIA MAKET, BBIMIOJHUTE OMBITHI Kaxk10i cepun DI ¢

Y4ETOM paHIOMU3ALUH.
IIpu mpoBeneHUU OMBITOB Ul U3MEPEHUS MOCTOSHHOIO HAnpspKeHUst Uy, PEKOMEHIyeTcs
HOJIB30BATHCS LIU(PPOBBIM U3MEPUTETHHBIM IIPUOOPOM.

5. C nomouipto yuebnoit mporpammsl 1151 [IDBM lab3-4 (nanka TOKTuH) BbI-
HOJIHUTh CTaTUCTUYECKYIO 00pabOTKY pe3yibTaToB onbITOB D3.

Hcnonb3ys pe3yiabTaThl CTATUCTHUECKOW 00pabO0TKH, C(hOPMUPOBATH JIMHEHHYIO
MOJIeJIb BU/IA

y=by +bx, +b,x, +...+ bsXs, (4.3)

BBISICHUTH CTaTUCTUYECKYIO 3HAUMMOCTh PACCUUTAHHBIX KO3(PPUIIMEHTOB 3TOM MOJe-
M, copMHpOBaTh KOHEYHBIH BHJI O€3pa3MEpHOTO MOJMHOMA M C MOMOIIBIO MPO-
rpammbl 17151 [I9BM lab3-4 npoBepuTh afeKBaTHOCTh OCTPOCHHOW MOJENH PE3YJIIb-
TaTaM OIBITOB.

7. Cnenath nepexo K pa3MEpHOMY HOJUHOMY — MOJENH, B KOTOPYIO 3HAUEHUS
X; MOJCTaBJIAIOTCSA B CBOEH pa3MEPHOCTH.

J1J1st 5T0r0 HEOOXOMMO B TOCTPOCHHOM TIOJIMHOME BUAA (4.3) KOAUPOBaHHbBIE 3HA-
yeHUs (PaKTOpoB X, X, ,..., Xs 3aMEHUTh COOTHOLIEHUSIMU BUJA (3.4), NpUBEICHHBIMU B

nabopatopHoit padote Ne 3 (c. 20), ¥ BBIIOJIHUTH HEOOXOMMBIE PEOOPA3OBAHUSL.

8. [IpoaHanu3npoBaTh NOCTPOECHHYIO MOJIEIIb, BHIIIOJIHUTH €€ COMOCTABJICHUE C
BbIpakeHuEM (4.2).

Jlnst conocTaBieHUsT OCTPOCHHOW MOJENU C BbIpaxkeHueM (4.2) HeoOXoAMMO
JUISL KQXKJIOTO OIbITa MATPUIIbl TUIAHUPOBAHUS PACCUMTATh 3HAYEHUS BBIXOJHOTO Ha-
npsikeHust Uy, 0 TOCTPOCHHOM MOJIEIN U 1O BbIpakeHuto (4.2), a 3aTeM CpaBHUTh
MOJTyYEHHBIE JIBA PE3YJIbTaTa C SKCIIEPUMEHTAIHHBIM 3HAUYCHHUEM.

9. Hantucatpk oT4€T M0 1abopaTopHOi padoTe.

4.5. Conepskanue oT4eTa

1. Ilenb paboTHI.

2. DnexTpuueckas cxema uccieayemoro POY (byHKMoHaNBHOTO y311a).

3. Tabnuia c ykazaHueMm, Kakoil BbIX0JIHOM napameTp POY paccmarpuBaercs B
KAauecTBE OTKJIMKA U KaKOMYy MEPBUYHOMY MApaMETPy COOTBETCTBYET TOT WJIM MHOM
HOMED (pakTOpa, HYJIEBBIX YPOBHEH U MHTEPBAIIOB BapbUPOBAHUS (DAKTOPAMHU.

4. Tlnan PO (MaTpuLa INIAHUPOBAHUSA).

5. PesynbTatel onbiToB JJD3.

6. OcHOBHBIE (POPMYJIBI aNTOPUTMA CTATUCTUUECKON 0O0pabOTKH pe3yjbTaToB
JA®D3. [IpuBoasTCA TOJBKO B Cllydae yKa3aHUs NPENogaBaTENIEM.
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7. Paccuutannbie Ha [I9BM 3nauenus Benuuun M(y;), D(y;)) u D(y), (i = 1,
2,...,N).

OtBernl Ha 1. 4, 5 1 7 gaTh OJHOM TAONHMIIEH BHIa, aHAJOTMYHOro Tadim. 3.4
1a6. pabotel Ne 3(cm. c. 27).

8. Paccunrtannelie Ha [IO9BM 3nauennsa koddduimenToB b; (mpu HEOOXOAUMOCTH
v Buza bj), ommoOku Ab 1 3aKIII0YEHUE O CTATHCTUYECKON 3HAYMMOCTH IOJYyYEHHBIX
KOA((DUIIMEHTOB C yKa3aHUEM 3HAUCHUS JOBEPUTEIHHBIX HHTEPBAJIOB U JIOBEPUTEIb-
HOM BeposiTHOCTH ¥ ;j =1, ..., k; j # [. OTBeT Ha 3TOT MYHKT J1aTh B BUJE TaOJUIIbI,
aHajorn4Hou 1adm. 3.5 nmab. pa6otsr Ne 3(cm. c. 27).

9. Marematuueckuii Buj JIMHEHHOTo Oe3pa3mMepHOro mnojuHoma (4.3) u apry-
MEHTHUPOBAHHOE 3aKIt0YeHue 00 aJIeKBaTHOCTH ATON MOJIEIH.

10. Pe3ynbTarsl CONOCTaBIEHUS MOTYYEHHOW MaTeMaTUYECKOW MOJENH C BbIpa-
)keHueM (4.2), mpeacTaBIeHHbIE B BHJE, aHAJOTMUYHOM Tabi. 3.6 mab. pabotsr Ne 3
(cM. c. 28).

12. BeIBOIBI.
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IHNPUJIOXKXEHHUE

BapuaHTsl 3a1aHUi 11 BHINIOJTHEHUSI
JIKCNEPUMEHTAJILHON YacTH J1adopaTopHOH padoThl Ne 4

Hovep | ipirt on | ARVR2. % | ARMR3. % | AU Us% | AUnsd Uner, %
BAPUAHTA
1 10 10 10 10 10
2 5 5 5 5 5
3 10 10 10 5 10
4 10 10 5 10 10
5 10 5 10 10 10
6 5 10 10 10 10
7 10 10 10 5 5
8 10 10 5 5 10
9 10 5 5 10 10
10 5 5 10 10 10
11 5 10 10 10 5
12 10 10 5 10 5
13 10 5 10 5 10
14 5 10 5 10 10
15 10 5 10 10 5
16 5 10 10 5 10
17 10 10 5 5 5
18 10 5 5 5 10
19 5 5 5 10 10
20 5 10 10 5 5

Ilpumeuanue. 3HaKku t IPU OTHOCUTEIIBHBIX OTKJIOHEHUAX IIApaMETPOB I IPOCTOTHI 3aIIUCH
OIYILIECHBI.
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