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YcnoBus npuMeHeHnsAaA onNcnepcmnoHHOro aHarim3a

“

“

KonnyecTtBeHHbIV HENPEPbLIBHLIN TUM OAHHbIX,
OUCKPETHbIE JaHHble MeHee XXenaTternbHbl.

HeszaBucnmblie mexay cobom BbIDOPKM.

HopmanbHoe pacnpeneneHue npm3Haka B
CTaTUCTUYECKNX COBOKYMHOCTAX, U3 KOTOPbIX
N3BNeYEeHbl BLIDOPKMN.

PaBeHCTBO (rOMOreHHOCTb) AUcnepcun nsy4aemoro
Npu3Haka B CTaTUCTUYECKNX COBOKYMHOCTAX U3
KOTOPbIX N3BNEYEHbI BLIDOPKMN.

Hes3aBuncumble HabnogeHns B KaXkaowu n3 BbIDOPOK.

Sergey Mityagin




NMoHATMEe n Ha3HaYeHue

IncnepcmoHHbIN aHanNu3

aHanm3 N3MeH4YMBOCTU Pe3yNbTaTUBHOMO NpU3HaKa noa
BIUSTHNEM KaKUX-NTMOO KOHTPONUPYEMbIX NEPEMEHHbIX

dakTopos. (B 3apybexHon nutepartype UMeHyeTCH
ANOVA — «Analisis of Variance»)

Pe3ynsTaTUBHbLI
OIAN —ppusHak .
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/

npotecc)

X

KoHTponunpyembie
nepeMeHHble
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dopmMynupoBKa rmnores B AUCNEPCUOHHOM aHanuse

HyneBas runore3sa:

«CpenHue BennuuHbI pesyrnsTaTMBHOMO NMpuU3Haka Bo
BCEX yCrnoBUAX AencTena dpakrtopa (Mnm rpagauymsax
doakTopa) ogMHaKOBbI».

AnbTepHaTUBHaA runoTre3sa:
«CpenHue BenMYnHbI pesyrisTaTMBHOIO MNpU3HaKka B
Pa3HbIX YCNOBUAX OENCTBUA paKkTopa pasnmnyHbI».
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dopmMynupoBKa rmnores B AUCNEPCUOHHOM aHanuse

[1ncnepCnoHHbIM aHanNM3 MOXXHO NogpasaennuTb Ha
HECKOIbKO KaTeropmmn B 3aBUCUMOCTMU:

1. OT KONMYECTBa paccMaTpPUBaAEMbIX HE3AaBUCUMbIX
doaKkTopOB;

2. OT KOnn4yecTBa pe3ynbTaTUBHbIX MEPEMEHHbIX,
NnogBepP>XeHHbIX OeUCTBUIO PaKTOpPOB.,;

3. OT Xapaktepa, Npupoabl NONYHEHUSA N HANTNYUA
B3aMMOCBA3M CpaBHMBAEMbIX BbIDOPOK 3HAYEHUH.

Sergey Mityagin




dopmMynupoBKa rmnores B AUCNEPCUOHHOM aHanuse

[1ncnepCcuoHHbLIN aHanNua3:

OT KONn4ecTBa paccMaTpuBaeEMbIX HE3aBUCUMbIX
doaKkTOopOB;

ou
1. OpHodpakTopHbin; X (FBnenue Y
/
npouecc)
2. MHOroakTopHGbIN. X1 ou
2 (ABneHne Y

/
X3 npotLecc)

Sergey Mityagin




dopmMynupoBKa rmnores B AUCNEPCUOHHOM aHanuse

[1ncnepCcuoHHbLIN aHanNua3:

OT KONn4ecTBa paccMaTpuBaeEMbIX HE3aBUCUMbIX
doaKkTOopOB;
0]%

1. OpHodpakTopHbin; X (FBnenue Y
/

npouecc)

1.1. AHanmsa Hwﬂlﬁblé (3{3 e<231)b Ep63ﬂl/l‘-leIX)
rpl,“*rp

BbIOOPOK

1.2. AHann3 C&@Eﬁl@&ﬁb@énm() + 0
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dopmMynupoBKa rmnores B AUCNEPCUOHHOM aHanuse

[1ncnepCcuoHHbLIN aHanNua3:

OT KONIM4YeCTBa pe3ynbTaTUBHbIX NEPEMEHHbIX,
noaBepPXeHHbIX AeNCTBUIO (0aKTOPOB;

1. OpgHOMepHbIN;

o
X (ABneHue Y
/
npotLecc)
2. MHOromepHsbIn.
o
X (ABneHwne Y

/

npouecc)
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NMoHATMEe n Ha3HaYeHue

3agava AMCcrnepCcUoOHHOro aHanumsa

OW
X (ABneHne Y
/
npouecc)
OnpegennTe:
var(Y|X1)
1. BapuaTtMBHOCTb, OBYCNOBNEHHYIO AENCTBUEM FX1 —
KaXkaou U3 nccnegyemMbliX He3aBUCUMBbIX var (Y)
nepeMeHHbIX (JpakTopoB);
var(Y|X2)
2. BapuaTtuUBHOCTb, ODYCIIOBIIEHHYIO FX2 —
B3anMoOencTBMeM UccreayemMblx var (Y)
He3aBUCUMbIX NEPEMEHHDbIX;
y var (Y|var(X1|X2))
3. BapuaTMBHOCTb Cry4YanHyto, OBYCNOBNEHHY  Fy. ., =

BCEMM Hey4TeHHbIMV 0BCTOSITENLCTBaMM var(Y)

Sergey Mityagin




NMoHATMEe n Ha3HaYeHue

NMpumep meananbHOro Kputepus

U3 I: 21, 50, 6, 69, 42, 34, 26, 57, 14, 31

Us II: 10, 49, 22, 40, 24, 54, 12, 29, 25, 17, 32, 61
U3 I1I: 3, 15, 9, 18, 1, 33, 11, §, 16, 30, 41

MeanaHa no Bcem BbIOOpKaM =

Bon M

pupeerenf o Beero
BeiGopka | 7 3 10
Be1Gopxa 11 6 5 11
BriGopxa 111 ' 3 8 11
Beero 16 16 32




NMoHATMEe n Ha3HaYeHue

NMpumep MeguanbLHOro KpuTepus

Oxupgaemblie HaOnaeHUNA

i bonbwe MeaHaHs T Meubwe meananst
Beibopka | 5 i 5
Buibopka Il 5,5 5,5
Bribopka 1II s e 53
Kputepun

cornacwus

yucno HabnwoneHui)?
Xiw B A B o

N0 meew  OMKHMAAEMOE YHCIIO
K1eTRAM HabnmwoneHun

Sergey Mityagin




NMoHATMEe n Ha3HaYeHue

NMpumep MeguanbLHOro KpuTepus

2=
3HayeHuMA Kputepua X ,,OEW OXMAAEMOE YHCIIO

cornacusa XAeTKaM Habmoaenuit

(unucno Habmwonenus)?

—n

T _7_: 3_z 62 52 32 62 52 32 82 =
X : <+ ; + 53 - 53 + 53 + 53 T+ 53 + 53 +—-—5’5 32=3,96.

TabnnyHoe 3HaYeHne Kputepus
cornacwus

A, = {HabmoneHusa: X?>x}%,.(2)=5,99},

Sergey Mityagin




NMoHATMEe n Ha3HaYeHue

3apaHue:

1. Pa3butbca Ha 3 kOMaHAbl U NPOBEPUTHL 3aBUCUMOCTb
BbIOOPOK yCneBaeMoCTH Mo AncUMnIIMHam nepBoro ceMecTpa:
YpbaHucTtumka
HUPC
Couunonorua ropoga

OKOHOMMKaA ropoaa

2. Pasbutbes Ha 2 komanabl (M/2K) n npoBepuTtb TOXKE camoe
ana 98% [noBepuTenbHOro nHTepsarna.

Sergey Mityagin




MoHATNEe N Ha3HaYeHue
ANCNEepPCUOHHOro aHanusa

NMocTaHOBKa 3agauu
ANCNEepPCUOHHOro aHanusa

OnHodaKkTOpHbLIN
ANCMEepPCUOHHbIN aHanNu3

ANpPUOpPHbIe KOHTPACTLI
U anocTepuopHbIe KpUutepum

MHorodgakTopHbIN
ANCMNEepPCUOHHbLIN aHanus3
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NMocTaHOBKa 3agauu

OLIeHKM 10 MHOC TP aHHOMY A3BIKY
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KpaTKoBpeMEHHON
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NMocTaHOBKa 3agauu

Ne |Bec |ycnoBus o
1 [1.50  |Water S I'IepelvleHHaﬂ
+

2 1.90 Water 5 — & @& ((YCJ-IOBWH)) ®
3 1.30 Water +§
4 1.50 Water Z
5 2.40 Water

Lo
6 |1.50 Water B W

o £ - & o o @ @
7 (1.50 Nutrient 5 2

= 7
8 1.20 Nutrient
9 1.20 Nutrient
10 ([2.10 Nutrient -
11 [290  |Nutrient T - e & % é
12 [1.60 Nutrient = ' ' J '
13 [1.90 Nutrient+24D 1.0 1.5 2.0 25
15 10.80 Nutrient+24D
16 [1.15 Nutrient+24D ) )
17 l0.90 Nutrient+24D YcnoBusa Water Nutrient  Nutrient+24D
18 |1.60  |Nutrient+24D CpenHuii Bec, kr  1.683333 1.750000 1.325000
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NMocTaHOBKa 3agauu

YcnoBus Water Nutrient  Nutrient+24D
CpegHunm Bec, kr  1.683333 1.750000 1.325000

HO: nccrnegoBaHHbIE YCNOBUS BblpalLBaHUS
pacTEHUI HEe OKa3bIBaOT HUKAKOro BIUSIHUS Ha BEC
nocrneaHux.

Hg iy =Hy =3

H1: nccnegoBaHHbIe YCITOBUA BblpallnBaHUSA
paCTeHI/II71 OKa3blBakOT BITINAHUNE Ha BEC MOoCreaHunXx.

Sergey Mityagin




NMocTaHOBKa 3agauu

YcnoBus Water Nutrient  Nutrient+24D
CpegHunm Bec, kr  1.683333 1.750000 1.325000
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MoHATNEe N Ha3HaYeHue
ANCNEepPCUOHHOro aHanusa

NMocTaHOBKa 3agauu
ANCNEepCUOHHOro aHarimsa

OaHodakTOPHbLIN
ANCMEepPCUOHHbIN aHanNu3

ANpPUOpPHbIe KOHTPACTLI
U anocTepuopHbIe KpUutepum

MHorodgakTopHbIN
ANCMNEepPCUOHHbLIN aHanus3

Sergey Mityagin




OoHodakTOPHbLIN ANCNEePCUOHHbLIN aHanus3

[lncnepCcuoHHbIN aHann3, KOTOpbIW paccMaTpuBaeT
TOJNbKO OA4HY HE3aBNUCUMYIO NepeMEHHYI0 Ha3blBaeTCs

oAHOMPaKTOPHbLIM ANCNEPCUOHHBLIM aHarIM30M
(One-Way ANOVA).

Sergey Mityagin




OaHoaKTOpPHbLIN ANCNEPCUOHHbIN aHann3

[1lpouenypa ancnepCcnMoHHOro aHanunsa CoCTouUT B
onpeaeneHnn COOTHOLLEHUA CUCTEMATUYECKON
(MeXrpynnoBou) aucnepcumn K criy4anHou
(BHYTpUrpynnoBowu) gucnepcun B MUaMmepsieMblX gaHHbIX.
MeXrpynnoBass CyMMa KBaapaTtoB

Py y P SSBG

BHyTpurpynnoeas cymma KBagparoB ¢ SW G

O6wasn cymma kBagpatoBSS.. . 1 = SSp- + SSy/ ¢

Sergey Mityagin




OoHodakTOPHbLIN ANCNEePCUOHHbLIN aHanus3

B cny4yae ecnu BepHa Ho, TO Kak BHYTPUIpyrnnoBasi, Tak U
MEXrpynnoBas gMcrnepcumn cryxatT oLeHKamMm 0gHOM U
TOW K€ Aucnepcumn n OosmKHbl ObiTb NPUBIN3NTENBHO
PaBHbI.

MS MeXrpynnoBoe YMCo cTeneHen
F — BG cBoboAbl:
MSyc vBG =m — 1
m — YNUCIO
rpynn
SSpc by ,
MS — BHYTpPUrpynnoBoe YMCIO cTeneHen
BG vBG cBo6opb!:
IS vIWG =n—m
Mst — waG N - YNCNO HABNIOAEHWUIA B KO0 13

UWG rpynn
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OoHodakTOPHbLIN ANCNEePCUOHHbLIN aHanus3

[1laHHbIe NoAroToBfeHHbIE ASA aHanum3a.

Hes3aBucumasa nepemMmeHHasa — oaktop
(koniu4ecmeo 8b160poK )

YpoBeHb 1  YpoOBEHb 2 YpoBeHb M
[/|3|V|epeHV|;| X11 X21 -—- XM1
npu3Haka X12 X22 XM2
X13 X23 XM3
X1N X2N XMN
O6bem: ni n2 nm
Cpeﬂ'Hee: MX1 MX2 -—- MXM

Cr. SSX1 SSX2 SSXM
OTKITOHEHWE:

Sergey Mityagin




OoHodakTOPHbLIN ANCNEePCUOHHbLIN aHanus3

Mexxrpynnosasa Bapuauus:

M
5586

SS =z (X —X)*  MSp; =
BG i_lnl(xl x) BG m — 1

BHyTpurpynnosas Bapuauyus:

M

Y Y _ SSWG
SSwe = Z‘Z‘(xj,i —X;)* MSy =
' J

m—n;
1=1

Sergey Mityagin



OoHodakTOPHbLIN ANCNEePCUOHHbLIN aHanus3

Pe3ynbTaTthbl aHanuaa.

Cymma CteneHun [Oncnepcus
KBagpaTtoB CcBOOOAbI

Mexay m-1
rpynnamu:

BHyTpU N-m
rpynn:

Obwas: n

Sergey Mityagin




NMoHATMEe n Ha3HaYeHue

3anaHue:

1. Pasbutbcs Ha komaHabl No 6azoBomMy ob6pa3oBaHUIO K
NPOBEPUTL 3aBMCUMOCTb BbIDOPOK yCrneBaeMoCTH No
ancuunimnHam nepesoro cemectpa gnd 95% nHrepsana :

Ypb6aHucTtumka
HNPC
Coumonorua ropoaa

OKOHOMMKa ropoaa

Sergey Mityagin




MoHATNEe N Ha3HaYeHue
ANCNEepPCUOHHOro aHanusa

NMocTaHOBKa 3agauu
ANCNEepCUOHHOro aHarimsa

OnHodaKkTOpHbLIN
ANCMEepPCUOHHbIN aHanNu3

ANpUopHbIe KOHTPAaCTbI
U anocTepuopHbie KpUutepum

MHorodgakTopHbIN
ANCMNEepPCUOHHbLIN aHanus3

Sergey Mityagin




ANpunopHbIe KOHTPACTbl U aNOCTEePUOPHbLIE KpUTepumn

Kputepuu anga cpaBHeHUs cpeaHnx

3HaYeHUuu

AnpUopHbIe AnocTepuopHbIle
KOHTpacTbI Kputepum

KOS (PULMEHTLI CpaBHMBAEMbIX
— YPOBHEW (MM KOMOUHaLMIN YPOBHEN)
OOIMKHbI UMETb pa3Hble 3HaKU

KO3 PULMEHTLI YPOBHEN, HE
— MpeacTaBnsloLWnx NHTepeca,
NpUpaBHMBAOTCA HYIIIO

Xi = WlMSWG,l ~+ W2MSWG,2 + -+ WmMSWG,m

Sergey Mityagin




[NloBTOpPHbLIE U3MepeHUs

OoHodaKkTOpHbLIM AUCNEPCUOHHBLIU aHaNu3 ans
CBAA3aHHbIX BbIOOPOK (ANOVA C NOBTOPHbLIMU
U3MEepPEeHUAMM):

[lpoBepsaemMble rmnoTessbi:

1. HO(A): Pasnnymnsa HesaBUCMMOW BEMUYMHBI NPU pasHbIX rpagaumsx dpakropa
ABNAKOTCS HE 6ornee BblpaXXeHHbIMU, YEM pasnnyuns, obyCnoBneHHbIE
Clly4YauHbIMWU NPUYNHAMMN.

2. H1(A): Pasannyuna He3aBMCHUMOU BENMUYUHLI MPU Pa3HbIX rpagaunsax dgpakropa
ABNAKOTCS Dosiee BblpaXXeHHbIMU, YEM pasnuynsl, 00yCrioBrieHHbIE
Clly4YauHbIMWU NPUYNHAMMN.

3. Ho(B): NHanBuayanbHble pasnuuus Mexay anemeHTamu BbIOOPKM SABMSIOTCS
He ©onee BbIpaXXeHHbIMU, YEM pa3nuyusi, 06yCrioBNeHHbIE CNyYaiHbIMM

NPU4NHaMun.




[NloBTOpPHbLIE U3MepeHUs

Pe3ynbrathl aHanusa:

Cymma  CrteneHn [ucnepcuda F
KBagpaTto cBOoOOAbI
B

Bapwnauus, C-1
Bbl3BaHHaA
BIIUSAHUEM

doakTopa

Bapnauusa mexay Nn-1
afieMeHTamu
BbIOOPKM

Bapunauus, C*n-1
Bbl3BaHHas

crnyYanHbIMun

npuyrHamm

Obwas Bapnauyus c*n-n-c+1

Sergey Mityagin




[NloBTOpPHbLIE U3MepeHUs

[oe: CrtaTuctudeckas nposepka
c( n 2 (oo 2 rMnoTesbl 0 HaNU4YUK
Y| X Xji ) Xji Pa3MNMNYN OCYLLECTBASIETCS
=1 j=1 i=1j=1
SSy = - - — Ha OCHOBAHWUW:
MS
n C C hn MS
) (_ij,i] [.Z Z Xj,i] e
SSb:J:1 =1 B FKpum(oc,c—l,c-n—c—n+1)
n n-c
C n 2
. Z Z XJ,l F — MSW
= [xj 2 |- Y MS
SS=|) ) Xjil™ |- 0
i=1j=1 n-c

FKpum(oc,n—l,C-n—c—n+1)

55, =S85 —S58§,,—S8Sp -cymma kBagpaToB OLLNOKM
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[NloBTOpPHbLIE U3MepeHUs

OrpaHunyeHust MeToda ANCNePCUOHHOro aHanusa ans
CBSA3aHHbIX BbIDOPOK:

1. [lncnepcmoHHbIM aHanna ans cBs3aHHbIX BbIDOPOK
TpebyeT HE MeHee Tpex rpagaunmn dakrtopa n He MeHee
OBYX 3NeMeHTOB BbIOOPKM B KaXXaoun rpynne.

2. [lormkHO cobntogaTbCca npaBusio paBeHCTBa
Oucnepcun B Kaxkgom rpynne. 3To YCroBUE KOCBEHHO
BbIMOJSTHSIETCA 34 CHET OANHAKOBOIO KONMM4ecTBa
HaOtoOEeHU B KAXKO0W rpynne.

3. Pe3ynbTaTtuBHbIN NPU3HaK O0MMKeH ObITb HOpMarnbHO
pacnpeneneH B uccnegyemomn Bolbopke. :

Sergey Mityagin




[NloBTOpPHbLIE U3MepeHUs

Cnocobbl peanuni3auun ogHOMaKTOPHOro
OVUCIMEPCMOHHOIo aHanmsa ¢ NoOBTOPHbLIMU
N3MEPEHUSIMN:

1) OpHomepHas moaenb OCHOBaHa Ha
NpPeanosioXKeHNn, YTO KaXXaoMy YPOBHIO
BHYTPUIPYNnoBOro goaktopa COOTBETCTBYET
NOBTOPHOE U3MepPEHNe OQHON U TOU XKe 3aBUCUMOK
nepemMeHHOW (cnegoBaTenbHO, 3TN U3MEHEHUS
NONOXUTENBbHO KOPPENUPYIOT).

2) MHoromepHaga mogenb cBoboaHa OT AOoNYLEHUSA O
KOpPEenMpoBaHHOCTU N3MEPEHNN 3aBUCUMON

Sergey Mityagin




MoHATNEe N Ha3HaYeHue
ANCNEepPCUOHHOro aHanusa

NMocTaHOBKa 3agauu
ANCNEepCUOHHOro aHarimsa

OnHodaKkTOpHbLIN
ANCMEepPCUOHHbIN aHanNu3

ANpPUOpPHbIe KOHTPACTLI
U anocTepuopHbIe KpUutepum

MHorodgakTopHbIN
ANCNEePCUOHHbLIN aHanNus3

Sergey Mityagin




MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

dakTop 1 “ dakTop 2

3aBucumas
nepemMeHHa
9




MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

Cxema ABYXdaKTOpHOro ANCNepCcUoHHOro aHanmnsaa
MMeeT HECKONbKO HYMEBbIX MMMNOTEeS:

HO: ®aktop 1 1 g PakTtop 2 He NMeLoT adpdekTa
B3aMMOOENCTBUA HA 3aBUCUMYIO NEPEMEHHYIO.

H1: daktop 1 n daktop 2 UMeT aPdPeKT
B3aMMOOENCTBUA Ha 3aBUCUMYIO NEPEMEHHYIO.

HO: 3aBncnmasa nepemeHHasi He 3aBmucuT ot PakTopa 1.
H1: 3aBucnmasa nepemeHHasa 3aBmucut ot aktopa 1.
HO: 3aBncnmaga nepemeHHasi He 3aBncuT ot PakTopa 2 .
H1: 3aBucnmasa nepemeHHasa 3aBucut ot aktopa 2 .

Sergey Mityagin




MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

Pe3ynbrathl aHanusa:

Cymma  CteneHn [Oucnepcus F
KBagpaTto cBOoOOAbI
B

dakTop 1 a_1
dakTop 2 b-1
Bsaumogencrteume A\V* (o
dakTopa 1 u (a 1) (b 1)
dakTopa 2
Owmnbka a*b*(n_1 )

Ob6uwas Bapuauyus N

Sergey Mityagin




MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

Ob6Lwaga n3aMeH4YMBOCTb B ABYX(AKTOPHOM
OUCNEPCUOHHOM aHarnn3e MOXET ObITb pasfoXeHa

O6mjas
M3MeHUYHUBOCTh
Mexay rpyrramMm BHyTpH rpymm
Mex ay Mex ay B 3aumoeiicTBre

CcT 0]16].‘&MI/I CTPOKdMH

Sergey Mityagin




MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

YcnoBusa NpUMEHEHUS:

1. l[eHepanbHble COBOKYMHOCTU, U3 KOTOPbLIX U3BJ1EYEHb
BbIOOPKK, AOIMKHbI ObITb HOPMAanbHO pacnpeneneHsbl.

2. BbIboOpKM OO KHBI ObITb HE3aBUCUMbBIMM.

3. [lncnepcumn reHepanbHbIX COBOKYMHOCTEN, N3
KOTOPbIX N3BMNeKarnmcb BbIDOPKN, OOSKHbI ObITb
PaBHbIMMW.

4. [pynnbl 4OMKHbI UMETb 0MHAKOBbLIN 00bEM BbIOOPKN.

Sergey Mityagin




MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

NMpumep npumeHeHUA:

Heobxoanmo BbISSICHUTb, OKa3bIBAKOT N BIIUSIHUE TUN
notpebnsemoro 6eH3nHa n TN aBToMmobunsa Ha pacxopn
Tonnuea. [lns atoro 0yayT ncnosib3oBaHbl ABa TuUna
OeH3nHa — 0ObIYHbIN N BbICOKOOKTAHOBbLIN, N O
Kakgow rpynnbl OyayT ncnonb3oBaHbl ABa Tuna
aBToMobunen — c ABymMs BeOyLLMMU KOFlecaMun n C
yeTblpbMs. [nsa kaxgow rpynnbel 6yayT NCnonb30BaHb
Nno ABa aBTOMODOUNA, BCEro BOCEMb.

Sergey Mityagin




MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

NMpober aBTOMOOUNA B MUIIAX HA ransioH:

Tonnueo Tun aBTOMOOMNA
ABa Koneca |4YeTbipe
Koreca
OObIYyHOE 26,7 28,6
25,2 29,3
BblCOKOOKTaHO |32,3 20,1
BOC 32,8 24,2

Sergey Mityagin




MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

AnNropntm peLlieHuns 3agadum:
1. CdopmynmpoBaTtb rmnoTessbl.

2. Hantum Kputndeckoe 3HavyeHmne ang Kkaxagoro
3Ha4YeHunda F-kputepua npm 3agaHHOM Q, HANPUMeED, a =
0,05.

3. 3anonHuTb UTOroByto Tabnuuy, YToobl MNOTYy4YNTb
doakTndeckne aHavyeHna Kputepuq.

4. TpuHATL pelleHune.

Sergey Mityagin




MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

PopmMynuUpoOBKa runoTes.
1. Anda B3aMmMoaencTBuga Tuna Tonnmea U tuna

aBTOMOOUNSA:

HO: Tun TonnuBa n TMN aBTOMOOUNS HE OKa3bIBalOT adpdrekTa
B3anMoaencTBua Ha noTpebrneHmne beHsnHa.

H1: Tun Tonnmea n Tn aBToMoouns okasbiBaloT 3P EKT B3aUMOOENCTBUS

Ha noTpebrneHne beH3nHa.

2. ANnga TUNoB TOonJmMBa:

HO: [1ns oByx TMNOB TONMMBA HET pa3HULbI MeXay CpeaHUM
notpedbneHmnem OeH3uHa.

H1: [lna oByx TMNOB TOMNSIMBA CYLLECTBYET pasHuLa Mexay cpegHnum
notpedbneHnem 6eH3nHa.

3. ANg TUNoB aBTOMOOUNen:

HO: Ina aBTomobunen ¢ AByMsi U YETbIPbMSA BEQYLLMMU KONecamm HeT
pasHuLbl B cpegHeM notpebrneHnn beHsnHa.
H1: Ina aBTomobunen ¢ AByMs U YeTbipbMA BEOQYLLMMU KOFlecamu

Sergey Mityagin




MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

Kaxxgasa He3aBncmasi nepeMeHHas UMeeT Ba YPOBHS:

dakTop A - TN TONNUBAa: 0ObLIYHOE U BLICOKOOKTAHOBOE, a = 2.
dakTop B - TMN aBTOMOOMUNA: Takke NMEET ABa 3HA4YEHUs, b = 2.
Uncno o6bEKTOB B KaXXaow rpynne, n = 2.

CteneHn cBoboabl Ana Kaxaoro dpakropa:
pakTop A dfy=a-1=2-1=1

¢akTop B dfg =b—-1=2-1=1
B3aumopeicTeme (AxB) df 5,z =(a-1)-(b-1)=(2-1)-(2-1) =1

ownbKa BHYTpU rpynnbgf,  =a-b- (n-1=2-2-(2-1)=4

Sergey Mityagin




MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

Kputnyeckune 3aHaveHUs:

FKpumA(O-OS,l,4) =7.71

F

KpumB ( O°05,1,4) =7.71

FKpumAB(O°05:1,4) —7.71

Sergey Mityagin



MHorocgakTopHbI ANCNEPCUOHHbIN aHann3

Pe3ynbratbl AUCNepCMOHHOIo aHanunsa:

Cymma  CrteneHn  [lucnepcus F
KBagpato cBOOOAbI
B
Tonnueo, A 3,92 1 3,92 4752
ABTOMOGMb, B 0.68 1 9,68 11,733
Bsaumopeiicten 54 08 1 54.08 65,552
eAnB
Owu6ka 3,3 4 0,825

(BHYTpM rpynnbl)
Obuas 70,98 14

Sergey Mityagin




AHanu3 B3ammogencTBus

CpenHuun npober aBToMmobuns B MUNAX Ha ranmoH

TTonnBl';allzao Tvn aBTOMOOUNA
ABa Koneca yeTblpe
Koreca
OOblYyHOE 25.95 28,95
BbicokookTaHoBoe |32.55 25.15

Sergey Mityagin




AHanu3 B3anmoaneucTBus

CpenHuun npober aBToMmobuns B MUNAX Ha ranmoH

TONOJUNBA:

34

32

32,55
h. ¢

30

28

26

24

g N

25,95

No
U
iR
U

22

20

ABa Koneca YyeTblpe Koneca

Tun asTomobuns

becnopsanoyHoe
B3anmMmoaencTeune

e O ObIYHOC

e BH | COKOOKTAHOBOE

Sergey Mityagin




AHanus BzammoaencTBus

CpenHuun npober aBToMmobuns B MUNAX Ha ranmoH
I0RAUBaA.
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AHanus BzammoaencTBus

CpenHuun npober aBToMmobuns B MUNAX Ha ranmoH
Tonnuea:

3155
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Sergey Mityagin




1. YcnoBua npMeHeHUa AUCcnepcuoHHOro aHanusa.

2. OnpepeneHne gMcrnepcnoHHOro aHanmaa.
dopmynmpoBKa rmnoTes.

3. 3agada AucrnepcruoHHOro aHanusa.

4. OpgHOaKTOPHbLIN ANCNEPCUOHHBLIN aHarns.

5. ANPUOPHbIE KOHTPACTbI N anNOCTEPUOPHBbIE KPUTEPUN

6. OgHodrakToOpHbIM ANCNEPCUOHHbBIV aHanu3 angd

CBSA3aHHbIX BbIDOPOK

7. OrpaHun4yeHunsa aucnepcuoHHOro aHanusa gns
CBSA3aHHbIX BbIDOPOK

8. MHorodaktopHbI ANCMNEPCUOHHLIN aHaNM3.
dopmynmpoBKa rmnoTes.

Sergey Mityagin




