TeopeTquCKme noaxoadbl K MoAeNMnMpoBaHNO TEXHOJTOTMYECKUX NMpoueccos.

TexHonorn4yeckne npoLeccbl NpeacTaBnsAloT COOON KOMMMEKC B3aMMOCBSA3aHHbIX U
NpoTeKaloLMX B CIOXHOW B3aMMO3aBUCMMOCTU SIBMIEHWIA, ONUCaAHUE KOTOPbIX
3aTpyaHsieTcs HeobXOAMMOCTBIO YCTAHOBMEHUS 3aKOHOMEPHOCTEN MNpoTeKaHus
SNeMeHTapHbIX NPOLECCOB U MX B3aUMOOEWCTBMS W B3aMMOBIUSIHUSA OPYr Ha Aapyra.

OTn npouecchbl OTHOCAT K KNacCy CTOXaCTUYECKUX, B KOTOPOM M3MEHeHue
onpenensownx BenMyYuH npoucxoamt 6ecrnopsiaovHO 1 4acTo AUCKpeTHo. MNpu aTom
3Ha4YeHne BbIXOQHOW BEMNYMHBI HE HAXOAUTCA B OOHO3HA4YHOM COOTBETCTBMU C
BXOAHOW. [Ansi onmMcaHusi CTOXacTU4YeCKUX MPOLECCOB UCMOMb3YHT CTAaTUCTUKO-
BEPOSITHOCTHbIE METOABI.

OOHUM 13 METOA0B, XOPOLLO 3apekoMeHAoBaBLLMM cebsl B peLlleHnn Takoro poaa 3ajad,
ABNAeTCA MeTo NOSTHOro PakToOPHOro 3IKCNEPUMEHTA, B OCHOBE KOTOPOTO NEXUT Crocob
NOCTPOEHUA 3aBUCUMOCTU BNUSHUSA onpeaenarLmnx dakTopoB Ha napamMmeTp
onTuMM3auun B Buae oTpeska CTeneHHoro paga Teunopa.



MeToa nonHoro hakTOpHOro 3KCnepMMeHTa BKoYaeT B cebs nocrneaoBaTernbHbIe
aTanbl MaTeMaTU4YeCcKoro MoaenMpoBaHUS:

1. Bbibop napameTpa (Mnu napaMmeTpoB) ONTUMU3ALMM U BNUSIOLWMX (DaKTOPOB.
2. BblIboOp OCHOBHOIO YpOBHSI M MHTEPBAara BapbUpoBaHUs MO KaxaoMy dakTopy.
3. TlNpoBepka BOCNPOM3BOAMMOCTM Pe3ynbTaToB 3KCNEPUMEHTA.

4. CobCTBEHHO MOCTPOEHME MaTeEMATUYECKOM MOOENN C BblYUCIIEHNEM
KO3 (PULMEHTOB YpaBHEHNS perpeccun.

5. lMpoBepka agekBaTHOCTU YpaBHEHUSI PErpeccun.

6. VIHXXeHepHada nHTepnpetauns ypaBHEHUA perpeccum.



Bbibop napameTtpa (Mnu napameTpoB) ONTUMMU3ALUK, BIUSIOLLNX DaKTOPOB, a TakKe
BbIOOP OCHOBHOIO YPOBHS U MHTEpPBana BapbUpoBaHNSA MO KaXaoMy dakTopy
noapobHO paccmaTpuBaloTCA B NEKLMOHHOM Kypce.

Ha nabopaTopHbIX 3aHATUSAX CTYAEHTbI NPUOBpPETalOT HaBbIKN pelleHns 3agad
NPOBEPKN BOCMPOM3BOANMOCTN PEIYNLTATOB 3KCNEPUMEHTA, MOCTPOEHUS
MaTemMaTu4eckon Moaesnn n NpoBeEpPKMN e€ agekBaTHOCTM Ha SBM.



[Mpumep:

N3yunTb BNnSIHME Ha napameTp onTumusaumm Y, B Ka4yeCcTBe KOTOPOro
BuibpaHa Ternnsioma cezopaHusi, OT cneaylowmx oakTopos:
1. 3onbHocmb (X1);
2. CodepxxaHue cepbl (X2);
3. BnaxxHocmb (X3).
[Ona gaktopoB 1-3 66Ny BbibpaHbl OCHOBHbLIE YPOBHU, MHTEPBAasbl BApbUPOBaHUS

3navenus ypoBHel (AKTOPOE H HHTEPBANOE BAPEHPOBAHHS

[lokasaTens pakTop X paxTop X, (paxTop A-
HATYPalk- | KOJHPO- [HATYPANL- | KOOHPO- | HATYPAlL- | KOJHPO-
HOE 3HAYEe- | BAHHOE | HOE 3HA- | BAHHOE | HOE 3Ha4Ye- | BAHHOE

HHe, %o  |IHa4eHHe| yueHHe, Yo [3HAYEHHE| HHE, IHAYEHHE

Ocnosnoi

YPOBEH |0 0 0,3 0 40 0

Hutepean Ba-

pLHpOBAHKSA (0,5 0,2 20

Husnmil

YPOBEHE (0,5 -1 0,1 -1 20 -1

Bepxuni

YPOBEHE |5 +1 0,5 +1 (30 +1




'.-f'E'IﬂEII:]'!I}{h1EIIT AITA NPOBREPKH BOCHPOHIBOIHMOCTH ONLITOR

Cepua No onwita | pakTop X | dakTopX; pakTop X3 |[3Hauvenns Y,
1 | +1 +1 +1 7.1
2 +1 +1 +1 1,1
3 +1 +1 +1 8.1
2 | -1 -1 -1 5.3
2 -1 -1 -1 4.1
3 -1 -1 -1 3.1
3 | (0 0 0 4.4
2 () 0 0 4,2
3 () 0 0 4.6




MEI.T[.I-I-{EI_EI. MIAHHPOBAHAA MOIHON0 I:I_:I-HET'I'_'I]:‘.IHIZI-FD IKCNEPHMENTA

No oneiTa X Xs X1 Y | s CM
| +1 +1 +1 8.5
2 +1 +1 -1 0.7
3 +1 -1 +1 6.3
4 +1 -1 -1 12,0
5 -1 +1 +1 3.5
(3 -1 + 1 -1 4,7
T -1 -1 +1 3.6
H -1 -1 -1 5,2




BbinonHeHne 3agaHus:
O6paboTka pesynesraToB BeAETCS MO CreayrLemMy anroputmy:

1. [nsa kaxxgown cepun napannernbHbIX OMNbITOB BbIMUCMIAIOT cpegHee apudmeTmnyeckoe

3HadeHne PyHKUNK OTKIMKa No popmyrne 1 "
Y= ZYJ i
1

roe j- HOMEP cepnin nNapasinerbHbIX OrNbITOB,
k-yncno naparsesribHbiX OnbITOB, NMpoBeAEHHbIX NMPU OANHAKOBbLIX YCITOBUAX,

Yj,i - TeKyllee 3Ha4eHune rnapamerTpa ontnMmmn3aumm I-ro onbITa j-lz cepun.



2. [Onsa kaxgon cepumn napannerbHbIX ONbITOB BbIYUCNAETCSA OLEHKa AUCNepCcum
s%;no dopmyrne:

> 1

Si = k—1§(Y Y)

3. PacueTHoe 3HaveHne Gp HaxoasT M3 OTHOLUEHUSI MakKCUMalbHOW OLEHKK
ONCNEPCUN K CyMMeE BCEX OMUCMEPCUN

N CpaBHMBAKOT C TABNMMYHbIM 3HAYEHMEM KPUTEPUS maX S
KoxpeHa, BbIbnpaeMbIiM 13 cripaBoYvHMKa NPuY N3BECTHbIX — J
3HadeHusIx obuiero konuyectea gucnepcun N, 1 Yncnom P

cTteneHen ceoboabl f, cBA3aHHBLIM C KaXXOou n3 HUx kak f = Z S

k -1.

Ecnu BeinonHsaetcsa ycnosne Gpacd < GTabn, To onbIThl
cUMTaloTCs BOCMPOM3BOANMbBIMU, a OLLEHKM OUCNEepCUn -
O4HOPOOHBIMW.



OUEHKM OAHOPOAHbIX ANCMNEPCUIN MOXHO YCPEAHUTb U HANTU BENUYMHY, Ha3biBAEMYHO
OLIEHKOW Jucrnepcum BOCnpon3BoanMOCTH

C KOTOpOM cBsA3aHo yucro cteneHen ceoboabl f =N (k -1) .

OUeHKy amcnepcun cpeaHero 3Ha4eHnst paccymTbIBatoT Nno popmyrne

2
2 _ Sy
S =

C Hen Takke cBsi3aHo yncno cteneHen ceobogbl =N (k -1) .



Pe3yanaTb| BbIYNCIEHUN N BbIBOAbI O BOCNpoOn3BoANMOCTU pe3yribraTtoB

3KCNnepuMeHTa No napameTpy onTuMusaumm Y npeacTtaBreHbl B Taon.

F"I:Z!j.".'l LTATEI MPOBEPEH BOCHPOHIBOAHMOCTH 3KCMIEPHMEHTA

o mapaMeTpy ONTHMHIANHHA Y

Cepusa | N onm- |aktop X|| daxTop (paTop 3uauenun | ¥, om| g
Ta :{: ..1-':3 "I!'r|, .

] | +1 +1 +1 7.1
2 + 1 +1 +1 10,1 85,43 | 2,333

3 + 1 +1 +1 8,1

2 | -1 -1 -1 5,3
2 -1 -1 -1 4.1 4,83 10413

3 -1 -1 -1 5,1

3 | 0 () 0 4.4
2 0 () 0 4,2 4,40 | 0,04

3 { () { 4.6




PacuyeTHoe 3HayeHune kputepuda KoxneHa

e B |
L. 333

Crp2 L miy
2. 333 + 0,415 <+ 004

=0,871

TabnnyHoe 3Ha4veHune kputepuma KoxpeHa G
0,837<0,871 - onbITbl BOCNPON3BOAUMBI.

Tabn

PacyeT KOab(pUUMEHTOB YypaBHEHUS perpeccun Bedetrca no opmynam
N0 NCXOAHbIM OaHHbIM, NpeacTaBneHHbIM B Tabr.

by =~ zv
1N
N%

N
Y XXy I=m.

b, =
1
hm N



OueHKka 3Ha4YMMOCTN KO3 DOULIMEHTOB YPaBHEHUSI PErPECCUM NMPOBOANTCS

Mo YCroBUIO
b >st,

roe b - koapPUUNEHT ypaBHEHUS perpeccuu;
t - kputepun CTblOOEHTa;
S, - OLleHKa KoadppuLumeHTa ypaBHEHUA perpeccuu, onpeagensemMmas no goopmyne

SD:

ALEKBATHOCTb YpaBHEHNA Perpeccum NPoBePSETCA C NMNOMOLLBIO KpUTepus
Puwepa:

'Ae s°,, - OueHka aucnepcuy _ maX( SS() ] S?)

agexkBaTHOCTU. B uncnntene apotu F
HaxoauTcsa bornbluag, a B 3HaMmeHaTene -

y P : 2 <2
MeHbLLUaA N3 YKa3aHHbIX OLUEHOK NCNepCcuni. ( & )
min(s’,,



OueHKy aucnepcumn agekBaTHOCTU BbIYMCTIAOT No doopmyrne
S? 1
a
N-—B

5 2
I\ /s

roe B - yncno koadppnumneHToB perpeccum MCKOMOro ypaBHeHUs, BK4vas
CBOOOOHbIN YreH;
Y{Y{P - akcnepumeHTanbHoe 1 pacyeTHoe 3Ha4YeHUe (PyHKLIMM OTKIUKA B j-TOM
OnbITE;
N - 4Mcno onbITOB MOSIHOrO PaKTOPHOro AKCNEPUMEHTA.
C aucnepcuen agekBaTHOCTM CBA3AHO YMCIO cTeneHen cBoboabl
f=N-B.



PacuyeTHoe 3HayeHune kputepusa dPuiepa BeidupaetTca n3 Tadbnuubl.
YpaBHeHMe perpeccum cHNTaeTcs ageKkBaTHbIM, ECI BbINOSHSETCS YCnoBue

Fps F

PacueTbl No npuBegeHHOMY Bbille anroputmy rnposoadat B Microsoft Excel nytem
NporpaMMmnpPOBaHNA SYEeEK ANTEKTPOHHON Tabnuupbl.

[Mpumep pacyeTta: lNepeHocum gaHHble Tabnuubl 2 Ha NUCT CO30aHHOW
kKHUrn Microsoft Excel



Pacuet Y., 1 s 2 npon3BognmM nyTem NporpaMmmMpoBaHnst COOTBETCTBYIOLLMX AYeeK
kHUrn Microsoft Excel. BBoa dpopmyrnbl B S4ENKY BCcerga HauMHaeTCs CO 3HaKa
paBeHCTBaA.

[Ona pacyeTa Y, akTBM3MpyeM (BblAENsieM Mbllbio) s4enky G3 kHuru. lNocne aToro
Npwn NOMOLLM KrnaBuaTypbl BBOAUM 3HAK paBeHCTBa, a 3aTeM, UCMoSb3yst MacTep
dYHKUMN HaXXaTueM NpaBon KHOMKOM MbIlIK Ha 3Ha4oK f X , BbIBUpaem B kKaTeropuu
«CTatnctnyeckme» yHKUNIO «cpegHee 3HavyeHney» - CP3HAY (puc.) n Haxnmaem
«OKb».

ApryMmerTsl dyHKWWKA | ? i:?-]

CP3HAY

8] [&]

Yncnol |F2:F4| {7,1:10,1:8,1}

Yucno2

= 8433333333

ED3B|:IEILIJ.EIET cpeaoHeEE EFIMEI:IMETM‘-IEEKDE CBOWMX apryMEHTOE, KOTOPEIE MOCYT DLITh YMCNEMIA, MMEHAMM,
MACCHBEMA MMM CCEUKEMA HA AYEMKK C JMCNEMA.

Yucmol: ymonol;ykcnod;... oT 140 255 YWCNOBBIX apryMeHTOoR, ANA KOTopsIX
BbIMMCNASTCA CpeaHee,

JHaqeHwe: 3,433333333

CnpaBka no 3ToR dyHKLIAK Ok ] | CTMEHE




[na ykasaHusa gmanasoHa BblYUCIIEHUN CpedHero 3Ha4yeHus ykasblBaemMm B

nosie okHa «4mcno 1» (puc. ) MaccmB AaHHbIX, Haxoaawmxca B ayenkax F2, F3

n F4, Bblgenvs NpaBon KHOMKOW MbILLK A4elnky F2 1, yaoepxuneas HaxxaTton Knasuily
«Shift», auenky F4. 3akaH4umBaeTca BBOL POpMYnbl HaxaTtnem «Entery.

[ins pacyerta oLeHKM ancnepcumn AN Kaxaon cepumn napasnsesibHbIX OnbiToB s
akTMBmnanpyem adenky H3 n BBogmm B He€ hopmyny cnegyrowmm odbpasom:

=(1/2)*((F2-G3)"2+(F3-G3)"2+(F4-G3)"2). 3akaHuMBaeTcs BBOA POPMYSibl HAXaTnem
«Enter».

AHanornyHblM obpasom Ans BblYUCIEHNS CPEAHMNX 3HAYEHUN NO creny-
IOLLMM CepUsIM NaparnnesrbHbIX OMnbITOB nporpammmpyem sdyenkn G6 n G9. [ins
BbIYMCINEHNS COOTBETCTBYIOLLMX OLEHOK OUCNEPCUM BTOPOU U TPETbEN Cepun

NpOBeAEHHbIX MapannenbHbiX onblToB A4Yenkn H6 v H9. Pesynbrat pacyeTtos
npeacTaBneH Ha puc.



<

K

2. (Y,

Y

Cepusa | Ne ombiTa X1 X2 X3 YoKe Y sz
1 1 | | | 710

2 10,10

3 1 1 1 8,10 8,43 |109.015
2 1 1 1 1 5,30

2 1 1 1 410

3 -1 -1 -1 5,10 4,83 | 35455
3 1 4,40

2 4.20

3 0 0 0 4,60 4,40 | 2908




Beogum B suenky A12 tekct «PacdeTHOe 3HayeHue kputepuda KoxpeHay,
a B a4enky A13 - TekcT «TabnunyHoe 3HayeHne kputepust KoxpeHay.

B auenky E12 BBogum doopmyny (3) kak = MAKC(G3:G9)/CYMM(G3:G9), a B a4enky
E13 — TabnnyHoe 3HayeHune kputepusa KoxpeHa us NpunoxeHns

[na cpaBHEHMA pacyeTHOro 1 TabnnyHoro aHadeHnn kputepust KoxpeHa
ncnonbdyem nornyeckyto yHkumio «ECITN», nporpammupys none
«Jlor_BbIpaxeHue» kak F12<F13, none «3Ha4yeHne ecnu_UCTUHa» Kak «OrbIThbl
BOCMPOM3BOANMbBI», a Mosne «3Ha4YeHne ecriv_JOoXb» KaK «OorblTbl HEBOCNPOU3-

BOAVMbI» , 1
AprymerTsl dyHKLWKA - | ? |ﬁ]
ECIK
Nor_sbipasenne E12<E13 |E| = WMCTWHA
3HZHEHWE_ECTM_WCTMHE | =0MbIThl BOCPOMSE0AMME! | |E| =

[ =
3HEHEHWE _ChM_NOE | <0NbIThl HEBOCNPOMS- BOOMMEI |r—.‘§:| =

MNpoBepAET, BRINGNHASTCA MM YONOBWE, M BOSBPALLEET 0AHO SHEHEHWE, SCNK OHO BRINQNHASTCA, M ApYroe
IHa4YeHWE, eCni HET.

FHAYSHHE_SCNH_MCTHHAE 3H3YEHWE, KOTODOE BOSBPALLAETCR, SCnM '.I'II:IF_BI:»II:IEI.H{EHMEI HMEET

3Ha4eHKe MCTHMHA. Ecnk He yKa3aHo, Bo3BPallacTCA SHaYeHHe
WCTHMHA. JonycTiman rnyrHa ENOKEHHOCTI - CEMb.

SHa4eHWe!

CNpaBKa No 3ToM dyHKLMK QK ] | CTHMEHS




Ne ompiTa

X1

X2

X3

Yoke

Ckpusa V2
p Y Sj
1 1 | | | 7.10
2 1 1 1 10,10
3 1 1 1 8,10 8,43 |2,33333
2 1 1 1 1 5,30
2 1 1 1 4.10
3 -1 -1 -1 5,10 483 |0,41333
3 1 0 0 0 4,40
2 0 0 0 4.20
3 0 0 0 4,60 4,40 | 0,04
«Pac4eTHoe 3HayeHwne kputepusa KoxpeHa», 0,837320574
0,871

«TabanyHoe 3HauyeHne Kputepma KoxpeHa»

OnbITbl BOCNpPOU3BOANMbDI

1,777778
2,777778
0,111111
0,217778
0,537778
0,071111
0

0,04

0,04

=ECJITN(E12<E13;"onbITbl BOCNpON3BOoANMBbI";"ONbITbl HEBOCMPOM3BOAUMbI")



Ckpwms Ne onbiTa X1 X2 X3 Yaxkc
1 1 | I I 7,10
2 1 1 1 10,10 V |2
Y S;
3 1 1 1 8,10
8,43 2,33333
2 1 -1 -1 -1 5,30
2 -1 -1 -1 4,10
3 -1 -1 -1 5,10
4,83 0,41333
3 1 0 0 0 4,40
2 0 0 0 4,20
3 0 0 0 4,60
4,40 0,04
«PacyeTHoe 3Ha4veHne kpuTepus KoxpeHay, 0,837320574
0,871
«TabnnyHoe 3HaueHue Kputepua KoxpeHa»
OnNbITbl BOCNPOWU3BOAMMbI
OueHka AncrnepcnH BOCNpon3BoANMMOCTH 0,928888889
CBsi3aHHOE C Hell Yncrno cTeneHeH cBoboapl f 6
OueHKa ANCNepCnH CPeaHEro 3Ha4YeHHs 0,31
CBA3aHHOE C Hel YMcno cteneHeH ceoboabl f 6

1,777778
2,777778
0,111111
0,217778
0,537778
0,071111
0

0,04

0,04



PacyeT KOah(PUUMEHTOB YypaBHEHUS perpeccun npoBoaUTCA MO dpopmy-
nam

[MepeHocM AaHHble Tabnuubl 3 Ha NUCT 2 co3gaHHom KHurn Microsoft
Excel n cosgaem gononHUTENbHO Tabnuuy Ans pacyeToB KO3IMPdMUMEHTOB
ypaBHeHUSs perpeccum (puc. .



i %
I./EE_;\'"-. [ 0d L) f;—' Sy \,I = . JNekupal3 - Microsoft Excel - - E‘Eﬂ
R

TnagHas BrTagka PasmeTka cTpaHuLysl DopmMynsl JaHHbue PeLeH3Inp oBaHWe Bug ':@ - 3 X
& (A A== §||"¢} | : _'-1:_;: YenogHoe $opMaTMpoBaHKHE 52 Boragute T || E :}ﬂl ﬁ
53 o H_j-l:'-:prlarup-:nsart KaK TabnuLy I YpanuTe = ﬂ .
B - | Loy 4 === i=|| &3 .| o onp| (=0 208 o - ooxa  Hail
Cravsmb 7 (AT ]S 2 === =] e | Q Yo 000} 60 0] = CTUNK AYEeK szmnpmaTv AT L.J-';R.;'EEH BH;;;:T:v
Bythep obMeHa M LpudT BrlipagHWEaHMWe Yucno CTran Auerkn PegakTpoEaHue
Object 3 - I | =BHEPWTh("Equation.3";"") ¥
A B C D E F G H | ] K L M M _
. N Xi X, X, | Yoxe Yx1 | Yx2 | Yx3 | x1x2 x1*x3 X2x3
2 1 1 1 1 8.5 8,5 8,5 8,5 1 1 1 8,5 8,5 8,5
2 2 1 1 -1 9.7 9,7 9,7 -9,7 1 -1 -1 9,7 -9,7 -9,7
4 3 1 -1 1 63 6,3 -6,3 6,3 -1 1 -1 -6,3 6,3 -6,3
5 4 1 -1 -1 12 12 -12 -12 -1 -1 1 -12 -12 12
i a -1 1 1 35 -3,5 3.5 3.5 -1 -1 1 -3,5 -3,5 3,5
7 6 -1 1 -1 47 -4,7 4,7 -4,7 -1 1 -1 -4,7 4,7 -4,7
t 7 -1 -1 1 36 -3,6 -3,6 3,6 1 -1 -1 3,6 -3,6 -3,6
9 8 -1 -1 -1 52 -5,2 -5,2 -5,2 1 1 1 5,2 5,2 52
10 53,5 19,5 -0,7 -9,7 0,5 -4,1 4.9
11 bO 6,6875
o O o]
12 bl 2,4375 N
13 b2 -0,0873 1
14 (b3 -1,2125 b e [‘ . * =
15 b12 0,0625 0 N Z J?
16 b13 -0,5125 J — |
17 |b23 0,6125
1 1 N~
. b.=—>Y. X ;
20 o - — - - o
2
21 J N ST
22 J =1
23
= 1 N
2 b, =—>Y X X l1#m.
= Im N JEE jm== gl
27 .
25 J=1
29 o o o]
30
31 _ _ _ _ L B




Kak nokasbiBaeT npakTuka co3gaHnsa mateMaTtn4yeckon Mogenu ¢ NCrnonb30BaHUEM
mMeToda NosiHoro oakTOPHOro 3KCNepuMeHTa, Anst TOMHOCTM NpeackasaHns pesynsraToB
N ageKkBaTHOCTM MOSyYEeHHOro YpaBHEHNSA perpeccmm, MOXXHO He UCKNKYaTb U3 HEro
3NeMeHTbl C HE3HaYNMbIMKN KO3(hpLUMEHTaMN YypaBHEHNS PETPECCUMN.

[ToaTOMY NPOBEPKY 3HAYMMOCTU KO3 PULMEHTOB YpaBHEHNN PETPECCUN HE NPOBOAAT.

[Nony4YeHHOe ypaBHEHNE perpeccumn MMeeT BuA;

¥ =6,6875- 24375, —00875¢, —1212X, + 006257 X, +0.61257.X, —05125" XX,



[MpoBepka agekBaTHOCTU MONMYYEHHOro YpPaBHEHUSI NMPOBOAATCSH CTaHAAPTHbIM
METOAOM NPWU NOMOLLM CPaBHEHUS TaONMMYHOIO U PacYETHOro 3HAaYEHNIN KpUTEPUS

Puwepa.

PelweHne aton 3agaun Tpebyet BbluncrneHnsa aHaveHun Y1, , .. [insa atoro

B YpaBHEHWE perpeccuun NocTpoYHO NnoacTaBnarTcs 3HadeHna X1-X3 3 taon.
COOTBETCTBYIOLLME YCMNOBUAM MNPOBELEHUA KaXOoro M3 OnbITOB MOSTHOro
dpakTOpPHOro akcrnepmMmMeHTa 1 METOLOM MPorpamMmMmUpoBaHUA S4YeeK NPOBOAATCHA CO-
OTBETCTBYHOLLME BblYMUCIEHUS



J/EI}\\\ Hoe e a0 :)_;— - —— - S— - Nekunal3 - Microsoft Bxcel — s — — n—— = B
)

\—-/ InaeHas EcTaeka PazmeTEa cTpaHuLibl DopMynkl JaHHe e PeueHIMpoEaHH e Ewng @ - 8 X

1] S B - ¥ -
Q Mepenoc Tekcra OBWwwMi < ﬂ ﬁ g g SCTasHTE ? ﬁ
== % VaanuTe ~ E E

- -
r_ ?‘ Calibri -l - A AT

BeTaBuTe XK & 4 - - &'v A E = = 06 - - 8 o0 || %2 s00 YenogHoe dopMaTHpoEaTE CTUAK e CopTupoeka Haltuu
- j | = | — H —— | | @ e |% et G OpPMAaTHPOEIHWE ™ KaK TABAWLY ™ A4k ™ qu’ODMET' £ W GUAETD ™ EBIGENWTE ™

Bydep obmeHa = LWpudgT (F] BripaBHMBaHNE (F] Yucno (F] CTunmn Aveikm PegakTup oBaHme |

02 2 S | =5B511+5B512*B2+5B513*C2+3B514*D2+5B515*12+5B516%) 2+5B517*K2 ¥

A B B D E F G H | ] K L M N 0] P Q R
MNe Xi X X YaKC Txl Tx2 Tx3 x1x2 x1*x3 x2x3 Y1

1 2 3 aKcn
2 1 1 1 1 8,5 8,5 8,5 8,5 1 1 1 8,5 8,5 8,5 7.9875
3 2 1 1 -1 97 9,7 9,7 -9,7 1 -1 -1 9,7 -9,7 -9,7] 10,2125
4 3 1 -1 1 6.3 6,3 -6,3 6,3 -1 1 -1 -6,3 6,3 -6,3] 6,8125
5 4 1 -1 -1 12 12 -12 -12 -1 -1 1 -12 -12 121 11,4875
6 a -1 1 1 3.5 -3,5 3,5 3.5 -1 -1 1 -3,5 -3,5 3,5 4,0125
7 6 -1 1 -1 4.7 -4,7 4,7 -4,7 -1 1 -1 -4,7 4,7 -4,7 4,1875
8 7 -1 -1 1 36 -3,6 -3,6 R 1 -1 -1 3,6 -3,6 -3,6 3,0875|
9 ] -1 -1 -1 52 -5,2 -5,2 -5,2 1 1 1 5,2 5,2 5,2 5,7125 5
10 53,5 19,5 -0,7 -9,7 0,5 -4,1 4,9
11 b0 6,6875
12 |bl 2,4375
13 b2 -0,0875
14 b3 -1,2125
15 bl12 0,0625
16 bl3 -0,5125
17 b23 0,6125
18
19 » »
2y =6,6875+ 24375, —00875Y, —1212X, + 0,0625Y,.X, + 0,6125V..X, 05125 X, X,
21
W4 v W[ nerl o uerl (2) o Kosbbuurents | @MmHp o kpuTepuid Koxpea ¥ [ I

fotoso | CpeaHes: 65,6875  Koawdectso: 8§ Cymma: 53,5 Hﬁlﬂl
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S2 Z 5

3aTteMm rno dopmyne pacCcYnTbIBAETCS 3HAa4YeHNE anucnepcum
agekBaTHoOCTU, a no dopmyne f =N —B — cBA3aHHOE C HEWN YMCIO CTeNeHen ceoboapbl.

AnroputMm pacyeta kputepusi duiuepa 3aKkn4yaeTcsl B CPaBHEHUW AMcnepcum
BOCMNPOM3BOAMMOCTM C AUCnepcuen agekBaTHoOCTN U AeneHum donbLuero
Yyncra Ha MeHbluee.

[MporpammmpoBaHme adenkn 119 3aknovaeTca BO BBoAe B Hee popMyrbl
=MAKC(F19;F22)/MNH(F19;F22). TabnnyHoe 3Ha4yeHune Kputepusa dulepa Bbibmnpaetcd
no lNpunoxeHuto n BBoanTcA B a4enky 120.



AprymeHTal diyHKLMm l 2 ﬂh,l

MAKC
Ymcnol |E1 | = 2,10125
=
Yucno2 |E23 [E®5] = 0,928888889
Yucno3 Bz =
= 2,10125

BosspawaeT HaMOONbLEE SHEYEHWE M3 TTMCKE APryMeHTos. NorkM4ecke W TEKCTOBLIE SHEHEHWA MMHOPHMPYHOTCH.

Yucno2: duonol;ygmcnoZ;... oT 140 255 9uMcen, NycThlX A4eek, NorMHYeckuy MM
TEKCTOBLIN SHAYEHMA, CPEAM KOTOPEIX MILETCA HaMDONbWEE SHAYEHME.

JHau4eHwe: 2,10125

CnpaBka No 5ToR QyHKLAN [ (04 ] ’ CTHMEHA

- X N

AprymenTol dyHKLMK

MIAH
Yucnol E19
Yucro2 |E23
Hucno3

2,10125
0,923338339

0,925838359

BosEpalLaET HEMMEHELLEE 3HAYEHKME K3 (TMCKa 3pryMEHTOE. JIorM4eckie M TEKCTOBRIE SHEYEHWMA MIHOPMPYKITCA.

Yucno2: uuonolyymkonoZ;... oT 1ao 255 4yucen, NycTelX AYeeK, NorMYeckix KnM
TEKCTOBEIX 3HIYEHMA, CPEOM KOTOPEIX MILETCH HAMMEHELLEE SHAYEHHE,

JHa4eHwe: 2,262111244

Cnpaska No 3T dyHKLMK Ok ] [ CTMeHa




e e - Nexumal3 - Microsoft Excel oy — EIM
: rﬂﬂ Ba Pa3METKpaHMu,b| Popm .. e Peu,eH3BaHme - m '
B o Calibri 11 -A A == @/—' S Nepenoctekera OB Wil - *é‘ $‘:‘7I ; E- E‘ ’E\ 8 % [ﬁ
BcraB_:lTb - K & 4 - - Er - A= || 2 o6weguHiTs n nomectTs & uerTpe ~ |@ - % 000)[%50 £°9 chojoe tbopma'::osam C% BcrasuTe ¥aanuTte Gopmar IE ’ CopTwpoeka Haiti
- — = * “~'|| OpMATUPOBAHNE ™ K3K TABAMLY ™ HUEEK ™ - hs - T W QUAETP T BEIZENNTE T
Eydep o6meHa = WpudT F} BLIp3EHMEAHN @ F} Yucno F} CTiam Aueikn PefakTMpoBaHKue
033 » (> fe | ¥
A B C D E F G H 1 ] K L M N 2] P Q R S B

L N Xi X, X, | Yske Yx1 ‘ Yx2 ‘ Yx3 ‘ x1x2 X1*x3 X2x3 Y1

2 1 1 1 1 8,5 8,5 8,5 8,5 1 1 1 8,5 8,5 8,5  7,9875 0,262656

3 2 1 1 -1 9.7 9,7 9,7 -9,7 1 -1 -1 9,7 -9,7 -9,7 10,2125 0,262656

4 3 1 -1 1 63 6,3 -6,3 6,3 -1 1 -1 -6,3 6,3 -6,3 6,8125 0,262656

5 4 1 -1 -1 12 12 -12 -12 -1 -1 1 -12 -12 12 11,4875 0,262656

6 a -1 1 1 3.5 -3,5 3.5 3,5 -1 -1 1 -3,5 -3,5 3.5 4,0125 0,262656

7 1] -1 1 -1 47 -4,7 4.7 -4.7 -1 1 -1 -4,7 4,7 -4,7  4,1875 0,262656

8 7 -1 -1 1 3.6 -3,6 -3,6 3,6 1 -1 -1 3,6 -3,6 -3,6 3,0875 0,262656

9 8 -1 -1 -1 5.2 -5,2 -5,2 -5,2 1 1 1 5,2 5,2 5,2 57125 0,262656

10 53,5 19,5 -0,7 -9,7 0,5 -4,1 4,9 2,10125

11 |bO 6,6875 )

ol | mr Y, =6.6875+ 24375, —0,0875Y, —1212Y, +0,0625¥.X, +06125¢,.X, —05125* X X,

13 b2 ~0,0875 - - -

14 |b3 -1,2125 =
15 |b12 0,0625

16 b13 -0,5125 2 3 p

17 |b23 0,6125 S —_— [/ - Ef

18 () — - -

15 | aucnepcuu ageksat- 2,10125 a J J

20 |HOCTH f=N-B N — B

21 |cBA3aHHOE C HeH YMCno cTeneHel ceobom 1

22 kpuTepuii @uwepa 2,262111

23 |OueHKa ancnepcnd socnponssogMmoctd 0,92888889 1 N kputepnil Puwepa 5,99

24 |CeAzaHHOE C HEl yucno cTensHeH ceobonsl f 6 2 2 MOOeNb a0eHBaTHA

- Sy = S

26 - -

- Y N j?

28 = l

29 J

30 f=N(k-1)

31
M 4 r M fincrl Nl (2) o Kosddmuments | @munp . kpuTepwid Koxpena . KpuTepwil dnwepa ¥

loToEo




[Nocne NoNoXuTenbHOro BbiBoAa 06 a[eKBaTHOCTM YpaBHEHUS Perpeccun, ero
MOABEPraloT UHXEHEePHOW NHTepnpeTaumm cneayowmm oopasom.

N3BeCTHO, YTO BeNMMYMHA KO3(ppULMEHTa ypaBHEHNSA PErPeccum - KorimyecTBeHHas
Mepa ero BnusHus. O xapaktepe BNUAHUA 0aKkTOPOB roBOPAT 3HAKU KOS (PULIMEHTOB.

3HaK «nrc» CBUMAOETENbLCTBYET O TOM, UYTO C YBeSIMYEHNEM
3HayeHus (pakTopa BenuyMHa napamMeTpa ONTUMU3auuu pacTeT, a MNpu 3Hake
«MUHYC» - YObIBaET.



