OLEHWBAHUE
B3AUMOCBA3U NAPAMETPOB
C NPUMEHEHMEM
AWCNEPCUOHHOIO AHAJIU3A

OCHOBOMNONOXHUK AMCMEePCUOHHOro aHanusa P. A. ®uwep B
1938 r. onpegenun ero CyLWHOCTb KaK «oTAerneHne aucnepcun, npunu-
CbIBaeMOW 0OHOW rpynne NpuynH, OT AnCnepcun, NpunMcbiBaemon apy-
rmm rpynnav». B coBpeMeHHOM NMOHUMaHuK 3agadva OUCMEPCUOHHOTO
aHanm3a COCTOWUT B UCCMeAOBaHUM BIUMSIHUSA (PAKTOPOB Ha W3MEH4YU-
BOCTb OTKNUKa.

B xoge Takoro uccnegoBaHus BblIbOpoYHas AMCNepcUst OTKIMKa
packnagblBaeTcsi Ha COCTaBnsioWne — cryvarHyo (0OyCroBNEHHYIO
OencTBneEM BO3MYLLEHWI, OUIMOKaMyn HabnwaeHni U T. N. NpU4nHaAMK)
n cuctematunyeckme (obycnoBsneHHble 4ENCTBUEM TOrO UMM UHOTO dhak-
Topa). Kaxpgaa mn3 cucrtematmdecknx (O06bSACHEHHbIX) COCTaBMSOLUX
npeacraBnaeT cobow OLEeHKY AMCMEPCUN reHeparnbHOW COBOKYMHOCTU
cooTBeTcTBYtoLLero dakropa. Utobbl pelwunTb, 3HAaYNMMO NN BRUSHUE
KOHKPETHOro haktopa Ha WU3MEHYMBOCTb OTKMMKA, HEOBXO0OMMO CcpaB-
HUTb ero BbIBOPOYHYID AMCNEPCUIO CO CIlyYalHOW COCTaBnsoLlen ob-
Len gucnepcumn oTKnmka.

Mpu paspaboTke annapaTa ANCNEPCUOHHOIO aHanu3a Obinu cae-
naHbl creayloLmne AonyLeHns:

1. CnyyanHble OLWWMOKM HaGNIOOEHUA WMMEKT HOpMarbHoe
pacnpegerneHue.

2. daKkTopbl BNMSAKT HA U3MEHEHMUST TONMbKO CpeaHero Bblbo-
POYHOro 3Ha4YeHMsi OTKNMKA, a Aucrnepcus HabnageHun ocTaeTcs
NOCTOSIHHOW.

3. Bce akcneprMMeHTbl paBHOTOYHLIE.

6.1.0aHO(aKTOPHbLIN AUCNEPCUOHHbIN aHanns3

[MycTb HEOGXOAMMO OLEHUTb BIIMSAHME HA OTKIUK €4MHUYHOIO hak-
Topa X, KoTOpbIN NpuHuMaeT K pasnunuHbix 3HaueHuin (ypoBHen dak-

Topa). Ha i -m ypoBHe npoussogutcs N; HabniogeHun, a obLiee Yncno

onbitoe N = +ny +...+Ny.
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MpegnonaraeTcsa, 4To pe3ynbrar fboro HabngeHUs MOXHO
npeacTaBuTb B BUAE MOAENM:

Yij SH+di +gj,
rae M - cymmapHbin adpdekT BO BCeX OMbITax;
di - adpdpekT pakTopa Ha i -M ypoBHe;
&jj - olnBKa N3MepEeHns Ha | -M ypoBHe.

MpennonaraeTcsa Takke, Ha PUKCMPOBAHHOM YpOBHe hbakTopa pe-
3ynbTaTbl HabMwAEHWA HOpMarnbHO pacnpefeneHbl OTHOCUTENbHOro
. .2
cpegHero 3HavyeHusa [+ di ¢ obwen gucnepcmen 0.

Heo6xogmmo npoBepuTb HyNEBY MMNOTE3y O paBeHCTBE cpen-
HMX 3HAYEHWI OTKIUKA Ha PasnNYHbIX YPOBHSIX dhakTopa:

Ho:m=mp =..=m =m.

6.1.1.0aHOdaKTOPHbLIM AUCNEPCUOHHBIN aHanu3
C paBHbIM YUCIIOM NOBTOPEHUN

Haunbonee npocTble pacyeTsl Nony4aroTcsa Npy PaBHOM YUCHE Ha-
6oaeHNI Ha KaX oM YpoBHe, T. €. BCny4ae Ny =Ny =...=Ng =N. B

TakoM criyqyae ucxogHbole AaHHble AN AMCNEePCUOHHOro aHanu3a npea-
cTaBnsoTca B Buae tabnuubl (Tabn. 6.1), B KOTOPOW Takxe NOACYUTHI-

BatoTCs UTOrM no ctonéuam A .
3aTeMm BbluMCHSETCS:

CyMMa KBaapaToB Bcex HabnogeHun:

k n 5
SSEDNAE
i=1j=1

cpefHsas cCyMMa KBaJpaToB UTOroB:

1 k 2

SS, ==> A%

Nz

cpeHuii kBagpart obliero utora:
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Tabnuua 6.1

WNcxoaHble gaHHble 0AHOGaKTOPHOrO AUCNEPCUOHHOIo aHanmaa
C paBHbLIM YMCIIOM MOBTOPEHMUIA

Homep YposHu dpaktopa X
HabnogeHns X1 Xo Xk

1 Y1 Y21 Yk1

2 Y12 Y22 Yk2

n Yin Yon Ykn
n n n

WUtorn A= ZY1j Ay = ZYZj A= _Zij
j= j=1 =1
2

(&,
=z

CyMMa KBaapaToB Ansa cTonbua:

SSp =S5, - S5s;
obwasa cymma KBagpaToB:

SSo6u4 =35, - S5;;

OCTaTO4YHadA CyMmmMa KBagpaToB:
SS,., =SS - SS,.

HOucnepcus oTknuka, obycrioBneHHass akTopoMm (OObSACHEHHasi

aucnepcus):

2 _S5p

s =——.
k-1

Hvcnepcus oTknmka, o6ycnoBneHHas criydaHbIMU NPUYMHAMU:
82 _ SSocm
o~ :
k(n-1)

PesynbTaTbl pacyeToB NPeACTaBnsAlOTCA B BUAE ChneuuanbHoii

Tabnuubl (Tabn. 6.2).
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Tabnwuuya 6.2.
OaHOGaKTOPHbIN OUCMEPCUOHHBIA aHanms3
C paBHbIM YUCITOM MOBTOPEHUI

NcTouHuk | Ymcno Cymma CpegHun MaTtematunyeckoe
aucnep- | cTeneHen | ksagpaToB KBagpat oXugaHve
cun cBobogpl cpefHero ksagpaTta
X k1] sa | g | nogeod,

Ocratok -

Obuwas kn-1 SS SS

cymma 06wy 06wy

kn-1

CdopmynupoBaHHas Bbille HyrieBasi rMnotesa O paBeHCTBE
CpeAHVX 3Ha4YeHW OTKIMKa Ha BCEX YPOBHSAX dhakTopa crpaBeanvea,

ecnn oTnnydmne mMexny S§( n Sozm SABNSIETCA He3HauynmbiM. [encteu-

2
TeJlbHO, ecln S%( =S TO 3TO O3HaA4YaeT, YTO BCA Bapuaumna OTKIIMNKa

out ’

obycrnoBneHa cnyvyarHbIMK MpUYMHAMKU, @ HE BO3OencTBuemMm paktopa

X . Ecnu xe BnusHue ¢hakTopa CyLIeCTBEHHO, TO 4acTb AuUCrepcuu
. 2

oTknuka, obycnosrieHHas Bapuauuei daktopa (Sy ) AomkHa 6biTh

fonblue, YeM YacTb AMCNeEPCUM OTKIMKA, 0OYCnoBneHHasi CrydanHbIMu
2
npuyvHamm ( Sy, )-

B maTemaTtuyeckon cTaTUCTUKE ANA CpaBHEHUS AUCMNEepCUn uc-
nonb3yT pacnpegeneHne u kputepun duwepa. PacnpepenerHne du-
Lwepa npeacrtasnset cobon pacnpeaeneHne cnydyamHon BennMymHbI

F-(S].(s
o’ ) | a?
1 2

KOTOpOEe 3aBMCUT TOMbKO OT uYmucna creneHen ceoboapl Vq 1 Vo. Hy-

NeBOW rMNoTe3on sBnseTcA npeanonoxeHne O paBeHCTBE CpaBHUBae-

Mbix aucnepenii (Hg : Of :0%). B Takom cny4ae U%/O% =1l

pacnpegeneHue duwepa MOXHO HEMOCPEACTBEHHO UCMOMb30BaThb Afis

OLIEHMBaHWS OTHOLLEHNS BbIGOPOYHBIX OLIEHOK AUCnepcum 312 / S% 10
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OTHOLLEHVE NMPUHATO Ha3sbiBaTb kKputeprem Puepa. [na ero pacyeta
B yucnuTesnie crneayeT Ucnosb3oBaTth Gosbluee 3HaveHue (T. e. JOMMKHO

ObITb 812 > S%). Pasnuune mexay aucnepcusimu crnedyeT cumtaTb 3Ha-
YMMbIM, ecnu

2
F :%>F[a;v1;v2].

MpUMEHUTENBHO K paccMaTpMBaeMOoMy CIyyalo AUCMNEePCUOHHOIo

aHanmisa BlnunaHune d)aKTopa X Ha W3MEHYMBOCTb OTKIMKA cnenyet
npu3HaBaTb 3HA4YNMbIM, €CIT1 BbINOJTHAETCA YCroBUe:
2

N
F—ST

>F[a;v,;v,].

Ecnu gaHHoe ycrnoBwue BbINOMHAETCS, T. €. BNUsSHUE dpaktopa Ha
OTKIMMK SIBNSETCA 3Ha4YMMbIM, CTEMEHb TaKOro BIIUAHUS MOXET ObiTb
paccuyuiTaHa no cgopmyne:

SX ~ Sow

2
(0) =
X n

6.1.2.0aHOMaKTOPHbIN ANCNEPCUOHHBLIN aHanus3
C pa3fM4YHbIM YUCIOM NOBTOPEHUN

[aHHbIN cnyqaﬁ MnMeeT MecTo, eClih Ha OOHOM WU HECKOJ1bKMUX
YPOBHAX (*)aKTODOB yncno HabnwgeHu oTnMyaeTcs OT Yncna Habno-

[EHU Ha apyrvx ypoBHsaX. MNycTb Ha ypoBHe X; nposedeHo N Ha-
onogeHnin. ObLee uncno HabnogeHun 6yaeT paBHO:

k
N = Zni .
i=1
NTtorm no CTO.I'I6LI,aM paccynTbiBakOTCA aHarnorm4Ho, ToJfibKO B Ka-

XOOM cTonbue CyMMMpoBaHVWE HeobXoaMMO NPOW3BOAUTL MO YUCHY
HabnoaeHnin, COOTBETCTBYIOLLMX AaHHOMY YPOBHIO dhakTopa:

nI
A=Y
j=1
Cymma kBagpaToB Bcex HabnogeHui 6yaeTt paBHa:
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k n
— 2
SS=22%-
i=1 j=1
Cymma cpegHux kBagpaToB MTOroB Mo crtonbuam [ormkHa pac-
CUNTbIBATbLCS Crieaylowmnm obpasom:

S =) —.
i=1 M
OcTanbHble BEJTNYUHDbI, HeO6X0,E|,I/IMbIe an4da BbliNONMHEHUA AOUC-
NepCUOHHOIro aHanmni3a, pacCyHMTbiBaAlOTCA TakKkKe, KakKk 1 npun OognHaKo-
BOM 4ucne I'IOBTOpeHMIZ Ha KaXOoM ypOBHe. OcTaetcqa 6e3 nsmeHeHUn
N ycnosue 3Ha4YMmMmocCTn BIUAHUA d)aKTopa Ha OTKITUK. O,D,HaKO cTeneHb
Takoro BJIMAHUA, eClniih OHO MpPU3HaAHO 3HAa4YUMMbIM, BbIHYUCIIAETCA NO

WHowm cbopmyne:
N&—n(z )
N? - N

6.2.[1ByxdaKkTOpHbIN QUCNEPCUOHHBLIN aHanu3

0% =

3apava ABYyX(haKTOPHOrO AUCMEPCUOHHOIO aHanu3a 3aknoyaeTcs
B OLIEHVBaHWW BMWSIHWSI HA OTKNWK cpa3y AByx aktopoB Xq u Xo,
Kaxabld U3 KOTOPbIX MOXET UMETb PasfiMyHOE YMCIO YPOBHEWN Bapbu-
posanus (Hanpumep, K ans X1 m m ana X5). Ecnm npu kaxaom
coyeTaHnn YpOBHEWN 000OMX haKTOpOB NpoBoaUTCA N HabnwgeHuin, To

obuwee uncrno Habnogennii 6yger N = nkm. B obwem cnyyae pe-
3ynbTaT KaXkgoro HabnoaeHNs MOXHO NPeAcTaBUTb B BUAE:

Yijg =Mt aj +B; +aiB; +&jjq.
roe M- obuwee cpegHee;
0 - apcpekT chaktopa X1 Ha i-m yposHe (I =1,2,...,K);
Bj - adpcpekT paktopa Xo Ha | -M yposHe (] =1,2,...,m);
O(iBj - 9 hekT B3anMoaencTBusa hakTopos;
€jjg - Owvbka BOCMPOM3BOANMOCTN, YUNTLIBAIOLAS BapuaLMio

BHYTpuW cepuun HabnogeHun (4 =1,2,...,N).
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Kak 1 npu onHodakTopHOM aHanmse, npeanonaraeTcs, Yto £ijg
MMeeT HopmanbHoe pacnpefeneHve C HyneBbiM MaTeMaTU4ecKUM
.2
oXxuaaHuem n gucnepcueit O, .

Ecnu npeanonoxuTtb, 4To Mexay Xl " X2 B3aMMoaencTemne oT-
cyTcTByeT (4TO, CTporo roBops, TpebyeT chneuunanbHOro uccregoea-
HWUS), TO ONs pes3ynbTaTta Kaxaoro HabnioaeHWs MOXHO NMpeacTaBUTb
MOEnNbio;

Yij SHHA; +Bj +egj).
Takast Mogenb NexuT B ocHoBe 0b6paboTkn pesynbTaToB Hanbo-
riee nNpocToro BapuaHTa - ABYX(aKTOPHOro AMCNEPCUOHHOrO aHanusa
6e3 noBTopeHuin. Tabnuua UcxoOHbIX AaHHbIX A4S TAKOro criyyYast ume-

€T cnegyoLwunn sug.
Tabnuua 6.3

[aHHble ona oByxXdakTOpHOro AMCNEPCUOHHONO aHanmsa
6e3 noBTOpPEHUN

YpoBHU
bakTopa YpoBHU hakTopa Xl Vromm
X, X11 X2 X1k
Xo1 Y1 Yo1 Yia B,
X9 Y10 Y22 Yo B,
X2m ylm y2m o ykm Bk
Wtorn Al A2 Ak

PacueTbl pekoMeHOy0T BbIMOMHATL MO criedyloLllemMy anropuTtmy.
CHavana, Hernocpe[CcTBEHHO B Tabmnuue WCXOAHbIX AaHHbIX, crieayeT
BbIYMCIUTL UTOTU MO CTONGLAM M CTPOKaM:

m k
A :Zyij n B; :Zyij'
j=1 i=1

3aTem paccunTbiBaOTCA:

CyMMa KBaapaToB BCeX HabnoaeHun
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k m
SSﬁZZyﬁ:

i=1j=1
cpeHss CyMMma KBaJpaToB UTOroB Mo cTonbuam
S, =13 A%
Mmi= ,
cpeHss CyMMa KBaJpaToB UTOTOB MO CTPOKaM

SS, = 1 g B?:
k J:l
yCpeaHeHHbIN No BCeM HabnoaeHuam ksagpat obliero utora

1(k V¥ 1(m_Y
S mk(ép‘j Tkl 5P )
CyMMa KBaapaToB Ans cronbua
S =55,-S5;;
CyMMa KBaZpaToB Al CTPOKM
SSp =SS, - S5y
obwasa cymma KBagpaToB
S = S5~ S5

ocTaTo4Hasi CyMma KBafpaToB
S5, =S5,5, —S5p ~S55 =S5, - S5, - S5, + S5

AMcrepcust OTKNMKa OT chaktopa X,

2 _ S5, .
Sx1 =7 .
k-1
pvcnepeus oTknmka ot daktopa X,
> _ S5 .
Sxo = :
m-1
JNCMEPCUS OTKIMMKA OT CIyYarHbIX NPUYMH
2 $ocm

o = (k=1)(m-1)
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PesynbTaTbl ABYX(aKTOPHOro AMCMEePCUOHHOIO aHanms3a peko-
MeHOyeTCcsl NpeAcTaBnsATb B Buae Tabnuubl 6.4.
Tabnuua 6.4

PeaynbTaTtbl AByXdakTOPHOro ANCNEPCUOHHOIO

aHanu3a 6e3 NoBTOPEHUSI ONbITOB
MCTOYHUK Yucno Cymma | CpegHuii | Matematumyeckoe
avcnepcuu cTeneHen KBagpa- | ksagpat oXuaaHvne
cBobogbl TOB cpefgHero keBagpara
- 2 2 2
Xy k-1 S5, Sk, mog, +02,
- 2 2 2
X2 m-1 $B SXZ n0X2+00m
OcrTatok - - 2 2
(k 1)(m 1) $ocm S, O,.
06 - - -
was km-1 SS,644
cyMmma
BrnnsHue dpaktopoB cnenyeTt npuaHaTb 3HAYMMbIM MPU BbINOSHE-

HUW YCINOBUNA:

F= zxi > Fla;k -1 (k-1)(m-1)];
i > Fla;m-1;(k -1)(m-1)].

F =
w
CteneHn BnunaHus d)aKTOpOB MOXHO HaUTU u3 BblpaXXeHnn ansa

QA(/)

MaTeMaTMUYECKMX OXNaaHumn cpenHero keagparta

2 2
2 Sx1 ~ Sou 0X2 SXZ Som
k

X1

6.3.Mpumep ancnepcuoHHOro aHanusa B MS Excel !

MpoBeneHne [BYyxdakTOPHOro AUCNEPCUOHHOro aHanusa 6e3
NMOBTOPEHWU PaCCMOTPUM Ha NpuMepe 3aBUCMMOCTU TemnepaTypbl ne-
pefHero KoHua nornockl Ha BbIXOAE M3 YNCTOBOM rpynmbl KNeTen cTaHa

OT crneayLmnx hakTopoB:

lMpumep NOAroToBNEH OOLEHTOM, KaH. TexH. Hayk Bb.A. OmenbyeHko
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*  VMK=0+300 M*/4 — KONMMYECTBO BOZbI, MOJABAEMON Ha NO-
nocy OnA ee oxnaxOeHUs B MEeXKNeTEBbIX NPOMEXYyTKax
(dpakTop A);

=  V3=5+12 Mm/C — CKOPOCTb 3anpaBku MOMOCbl B MOTanku
(dbakTop B).

Tabnuua 6.5

BnusiHne konuuecTtsa BoAbl NpY MEXKIETEBOM OXMaXAEHUN
1 3anpaBoOYHON CKOPOCTU
Ha TemnepaTtypy nepeaHero KoHua nonocel, °C

VMK, M4
V3, m/c 0 50 100 150 200 300
5 752 797 741 724 731 749
6 834 788 792 783 744 771
7 826 800 824 793 818 827
8 825 807 855 840 812 780
9 889 892 853 868 806 845
10 911 882 887 886 894 887
11 927 875 925 871 879 842
12 940 904 949 934 956 898

OdbopmneHne nucta pabo4yent KHUrM nokasaHo Ha puc. 6.1. Uc-
X04Hble AaHHble 3anucaHbl B a4ernkn A5:G13. B auenke H5 nogcuuta-
HO KONMMYECTBO BapuaHToB daktopa A no gopmyne =CUET(B5:G5). B
ayenke Al4d nogcuUnTaHo KONMMYECTBO BapuaHToB daktopa B no dop-
myne =CYET(A6:A13). B ayenkax H6:H13 onpenerneHsbl cpeaHue 3Ha-
YyeHusa ans cTpok no copmynam snga =CP3HAY(B6:G6). B ayerikax
B14:G14 onpepneneHbl cpefHue 3HaveHus Ans ctonbuos no gopmy-
nam Buga =CP3HAY(B6:B13). B suenke H14 onpegeneHo cpeaHee
apupmeTndeckoe  and BCEX HabnogeHun no dopmyne
=CP3HAY(B6:G13).

Hwxe Ha nucTe BbINOMHEHa BcnoMoratenbHas Tabnuua, B KOTo-
pon no dopmynam suga =(B6-$H$14)"2 HamgeHbl kBagpaThl pasHo-
cTen:

"  Mexay OTAEeNbHbIMU 3HavyeHWsiMM HabnwogeHun un  obwmm
cpegHum (svenku B16:G23);

= Mexay cpefHummn no caktopy A n 0BLMM CpeaHnM (SYenkn
H16:H23);

= Mexay cpeaHumm no caktopy B n obwimm cpegHum (sHenku
B24:G24).
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A [ B [ ¢ T ©o [ E [ F [T & T H ]
1_E,By}{¢aKTapr|F| OHCMNERCHOHHER GHaNKS Bes NOETOpEHHRA
| 2 |BnuAHKe Ha TeMnepaTypy NepedHerc KoHUa nonocel (T}
| 3 |pacKoda oxnas eoasl (VMK W FANPABOYHOA CKOPOCTH (W3]
4
|5 [varvm 0] 50] 100] 150] 200] a0 &
3 5 752 787 T4 724 731 48] 749,00
7 B 834 788 792 783 744 T71| 78532
8 7 826 ano az4 793 818 B2T| 814,67
9 8 824 a0y 854 240 812 80| 879,823
10 9 ge4 842 853 268 806 84a| 855,82
11 10 411 882 a8y 386 344 887 89117
12 11 927 875 925 a71 879 42| 886,50
13 12 540 4904 949 534 956 B98| 930,17
14 ] 862,00 s4372] &5325] 83738 s2000] 82468 841,938
14
| 16 | 8088,75 2019,38 10188,38 13909,25/12307,13 8637,38] 863738
17| 63,00 2909,25 249375 347363 959175 5032,13[ 320403
18 | 254,000 1758,75 321,75 239488 573,00 22313 743,70
REN 286,85 122063 170,63 3,75 B9Y6,25 3B836,25| 48859
| 20 221488 2506,25 122,38 679,25 1291,50 9,38 28547
| 21 | 476963 160500 203063 1941450 271050 203063 242351
| 22 | 723563 109313 6899,38 844,63 1373,63 0,00[ 198582
| 23 | 616,25 385175 1146238 8475460 1301026 3143,00] 778439
| 24 | 443,63] 1,41 127.97] 20,82 14250] 29113
25
26 | BenuwuKa 5 & Huen F pacy F Tafn
| 27 [Paktop B (Ve | 153317,31 7 21902,47 42,508 2,285
| 28 |PakTop A MK 821969 ] 1643,94 3191 2,485
| 29 |NorpewHOCTE 1803381 358 515,25
30 |Bcero 17857081 47

Puc. 6.1. lNMprnmep ABYXGaKTOPHOro AMCNEPCUOHHOrO aHanuaa

©e3 NoBTOpPEHMI

B auenkax A26:F30 npuBeaeHbl CBOAHbIE AaHHbIe ABYX(akTop-
HOro AMCNEePCMOHHOro aHanu3a 6e3 NOBTOPEHWIA:
S — cyMma KBagpaToB pa3HOCTEN;
k —ymncno cteneHen csobopbl;
Hucn — gucnepcus;
F pac4y — pac4yeTHoe 3Ha4deHune kputepusa duwlepa;
F tabn — TabnuyHoe 3HaveHue kputepusa duwepa.
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Cymmbl kBapaToB pasHocTew (S) paccynTaHbl no dopmynam:

BenuunHa Ne dj)_lCIJ:[I)My- Avelika dopmyna B MS Excel
dakTop B (V3) 4.48 B27 =H5*CYMM(H16:H23)
dakTop A (VMK) 4.42 B28 =A14*CYMM(B24:G24)
MorpewHocTb 4.47 B29 =B30-B27-B28
Bcero 4.40 B30 =CYMM(B16:G23)

Yucno cteneHen ceobogbl (K) onpeneneHsl No doopmynam:

BenunuvHa Ne qj)_ﬂmy' Avenka dopmyna B MS Excel
®akTop B (V3) 4.52 c27 =Al4-1
®akTop A (VMK) 4.52 Cc28 =H5-1
MorpelHocTb 452 C29 =(A14-1)*(H5-1)
Bcero 4.52 C30 =A14*H5-1

Oucnepcuu (Jucr) HargeHbl no hopmMynam:

BennuuHa Ne dj)_lif)My- Avenka dopmyna B MS Excel
dakTop B (V3) 451 D27 =B27/C27
dakTop A (VMK) 451 D28 =B28/C28
MorpelwHocTb 4.50 D29 =B29/C29
Bcero

PacuyeTHble 3HauyeHus kputepusa duwepa (F pacy) onpeneneHsol
no dpopmynam:

BennuuHa Ne (*J)_I?D?My' Avenka dopmyna B MS Excel
dakTop B (V3) 4.3 E27 =D27/D29
dakTop A (VMK) 4.3 E28 =D28/D29
[MorpelwHocTb
Bcero
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TabnuyHble 3HaveHus kputepus duepa (F Tabn) HangeHsl ons
BepoAaTHocTK 0,05 no chopmynam:
Ne chopmy-

BennuuHa b Avenka dopmyna B MS Excel
®akTop B (V3) - F27 =FPACIOBP(0,05;C27;$C$29)
®akTop A (VMK) - F28 =FPACIOBP(0,05;C28;$C%$29)
[MorpelwwHocTb
Bcero

6.4.06cyxaeHue pe3ynbTaToB

CpaBHuBasi pacyeTHble U TabnuyHble 3HayeHust kputepus Pu-
Lepa MOXHO caenaTb crneayloLine BbiBOAbl:

1. C HapexHocTbio 95% o6a dhakTopa u 3anpaBoYHas CKOPOCTb,
N KONMYECTBO OXMaXAaloLLeln BOAbI SABNSAOTCS 3HAYUMbIMU, TaK Kak
F pacuy > F Tabn B 060ux cny4vasix.

2. 3anpaBo4Hasi CKOPOCTb OKasblBaeT Oornbluee BnusSHME Ha
TemnepaTypy Mnonocbl, YeM KOMMYECTBO BOAbl ASS1 MEXKINETEBOrO OX-
NaxgeHus1, Tak kak pasHocTb F pacy - F Tabn B gaHHom cny4vae 6onb-
e, 4eM Ans VK.

PaccMOTpeHHbIN Bbille Mpumep MNpOBEAEHUSA OUCMEPCUMOHHOIO
aHanm3a MOXHO BbINOMHUTbL TakkKe, UCMONb3yst COOTBETCTBYIOLNA UH-
CTPYMEHT MO AWUCMEPCUMOHHOMY aHanu3y u3 BCTPOeHHoro B MS Excel
naketa AHanu3 OaHHbIXx. B npunoxeHun 3 npvBeaeHo onvcaHue pa-
00Tbl C MHCTPYMEHTOM «[]BYX(haKTOPHbIN OUCMEPCUOHHbIN aHanm3 6e3
NOBTOPEHUN.

6.5.KoHTpOnbHbIE BONPOCHI

1. lMosicHUTe CyWHOCTb AMCMEPCUOHHOINO aHanuMsa u nepevnc-
nnTe €ro OCHOBHbIE AONYLLEHUS.

2. lNoAcHNTe NOCTaHOBKY 3ajadn W 3anuuTe MOAENb OfHO-
¢aKTOpPHOro AUCNEePCUOHHOrO aHanumsaa.

3. 3anuwute M NOACHUTE YCnoBME 3HAYMMOCTU BMUSHUS dak-
Topa Ha oTKNKK. Kak onpegenutb cTeneHb BNUSHUS (hakTopa Ha OTKITUK
npu ogHOaKTOPHOM aHarnmse ¢ paBHbIM YNCIIOM NOBTOPEHUIN?

4. TlosicHMTe MOCTaHOBKY 3a4ayn 1 3anuwimTe mogenb AByxdak-
TOPHOro OUCMNEPCMOHHOIO aHanmaa.

5. 3anuwute 1 NosicHUTE ycnoBue 3HAYMMOCTU BMUSHUS dak-
TOPOB Ha OTKMUWK AN ABYX(aKTOPHOro aHanusa. Kak onpegenvtb cTe-
neHb BNUAHUA hakTopa Ha OTKMMK Npu ABYXAKTOPHOM aHanuse?
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