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1. BCTyl] (tabn. 1.1) i nBa AKICHMX YHHHWKA, AKi BapilOOTHCA
Ha YOTUPBOX AKICHHX PiBHAX (Taba. 1.2)
1. JocsimkeHHst 3HAYMMOCTH Py YMHHHKIB mig
Yac 3HOIYBAHHA
Jlns pocnimkeHHs BHOpaHi ABa KUIbKICHUX YHHHHKH,
AKi BapilOIOTbCS HA YOTHUPHOX KUIBKICHHX PIBHAX
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Tabnus 1.1

KinbKiCHI YMHHUKHY Ta TX piBHI

Ne KisnbkicHi BXifHi Harypainsne PiBHi BapitoBaHHS IatepBan
/o YNHHUKA MO3HAYECHHS BapilOBaHHA
Yuuuux | PiBHi 1 . 3 4
1 IInToMe HaBaHTAXKEHHS, B P 1,0 2,0 3,0 | 4,0 1,0
MIla
2 1IBHAKICTE KOB3aHHH, A% V; 0,3 0,6 0,9 1,2 0,3
M/c '
Tabmuusg 1.2
SIKicHI YMHHUKH Ta iX piBHI
Ne SIKicHI YMHHUKY Harypansne nosnaueHns PiBHi BapiroBaHHS
/1
YusaHAK PisHi 1 2 3 <+
1 ITpupoaa nmonimMepa 11 Il A B C D
Ipupona koHTpTINA Me Me; a B Y d
V rabn. 1.2 pHeceni Taki mo3HaueHHL: A -~ anidaruunni noxiamin I1-610;  B-apomatwuHuil nomiamin
¢eninon C2; C- apomatudnuii noniamin deninon IT; Il — mosinporines; o- TaranoBuit cron BT-1-0; B-
TutanoBui cron [1T-3B; y-vepkaitoua kpuus 10X18HIT; d-amominiesuii cronm A-5.

B SIKOCTM MaTpuui [UIaHYBaHHS BUKOPHCTaHi CyMiKHWM mian Tamy N=p*=p’=m’ 3 xsagpatamu 2-ro
HOPsLIKY, fAKi yABIAIOTE co00I0 CyMicHI [Ba naTHHCBKI KBajapatH po3mipoM mxm (me N-uwcino mocnimis, p-
YHCI0 PiBHIB YMHHIKOBO €KCIIEPHMEHTY, K- YMCITO YMHHUKIB, m- YMCI0 cTOBONIB 1 pAAKiB KBaapaty).

YV ubOMy BHHNAAKYy MOJIENb EKCHEPUMEHTY, HEXTYIOUM eQeKTaMH B3aeMOil, sKi 3 BEITMKOIO
HMOBIPHICTIO € HE3HAUMMHUMH, [IPEICTABIAETHCA Y BUTIIALL

Nijg=H it Bty torteijqs, (1.1)

Ie TMijg- 3HaueHHs OyHKil Biaryky nns i-ro piBHA uuHHMKA P, j-ro piBHS YHHHHKA V, (-TO piBHA
yuuauka [, I-ro piBHA 4uHHUKA Me ReaKol rinoTeTHYHO ! reHepaTbHOT CYKYITHOCTH;

u- 3aranpHuit edekT; ‘

o~ edekT Bin i-ro piBHs P - unHHMKa;

Bj- ebexr Bin j-ro piBHA V - UMHHHKA;

Yo~ edexT Bin k-ro pisus I - ynHHUKS;

8- edpexr Bix l-ro piBHs Me - YHHHHKE;

Eijqi~ TOMMJIKA FiMOTETHYHOrO EKCIIEPUMEHTY.

Ouinka reHepainsHUX edekTiB 3a BUOIPKOBUMH XapaKTepHUCTHKAME CTAHOBHTH:

Nijqt <= Yiigty K < M; o <= Py; By «= vj; 74 < Ig; 6, <~ Me,.

€ijql € Enom—E€p~ IOMUJIKA EKCIICPUMEHTY.
Toni MOJENb eKCIEPUMEHTY MOMKHE MPEACTABUTH Y BUIJISL:
X iqu::M+Pi+Vj +Hq+Me 1 Brrous ( 1. 2)
YKCNIo B3aEMHOOPTOTOHANBHIX KBAPATiB JOPIBHIOE nt+1=4+1=5, i3 skux 2 BIOPSAKOBAHMX (110 PAIKAX
i croBOLSX) i 3 MATHHCBKUX |

1-# 2-# 3-i 4-i 5-1

1111 1234 1234 1234 1234
2242 1234 2143 3412 4321
3333 1234 3412 4321 2143
4444 1234 4321 2143 3412
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HaxnagauHaM 3-ro i 4-ro B3a€EMHOOPTOTOHAIBHMX KBaJPATIiB OMH Ha OJHOTO OJIep:KATH ONTUMAJIbHHUI
[UTaH Y BUTJU I TPeKO-JIaTUHCHKOTO KBajipata (YMOBU OPTOTOHAILHOTO IUIAHYBaHHA ):

Martpuus [1aHyBaHHS B Martpuris niiaHyBaHHS B
UPPOBOMY IMO3HAYEHH: OYKBEHHOMY ITO3HAYEHHI:
11 22 33 44 AaBB Cj Db
23 14 41 32 Bj AdDa CB
34 43 12 21 - Cd Dj AP Ba
42 31 24 13 DB CaBd Aj

UlnaxoM 3aMiHu y APYTrOMY PAAKY ONTHMAIBHOTO TUTaHy NOEIHAHHS eneMeHTiB 14 nHa 34132 na 12. a8
ueTBEpTOMY pAIKy- 31 Ha 11 i 13 Ha 33, BHKOPHCTOBYIOUH IPAaBUIIO NIEPECTAHOBOK, OJEPXKaIH HEONTHMATbHMI
JUIaH KBaapata 2-ro rnopsaaky (YMOBH HEONTHMANLHOTO [IAHYBaHHS):

Martpuus IIaHyBaHHS B Marpulis 1iaHyBaHHS B
U POBOMY ITO3HAYEHHI: OYKBEHHOMY ITO3HAYEHHI
11 22 33 44 Aa BB Cy D8
23 34 41 12 By Co6 Da AB
34 43 12 21 Cd Dy AB Ba
43 11 24 33 ‘ DB Aa Bé Cy

TaxuM YHHOM, B iHGopMauis onepxkyersea 3 16+ 4= 20 mocminis.

2. Peajiizaniss onTHMAaJILHOIO IJIAHY

PoGoya MaTpuus i Marpuud IUIaHyBaHHS TI'PEKO-JaTHHCHKOTO KBaapaTy CYMillleHi 3 YHHHHKOBHM
2 .
TIaHOM n” mokazami B Tabmuusax 1.3, 1.4

Tabumusg 1.3
Martpuis rianyBasHsI( ONTUMAIBHUHN IUTaH)
P;
Vi P, P, P; P,
V; Aa B Cy J16
V; Co Hy AB Ba
V4 JB Ca Bo Ay
Tabmauns 1.4
PoGoua Matpuils ( ONTUMAIBHUI [TaH)
V /e 5, B
1,0 2,0 3,0 4,0
0,3 [1-68/BT 1-0 O-C-2/T1T-3B | ®IT/10X18HIT /AL
0,6 OC-2/10X18HIT I1-68/Al T1T1/BIT 1-0 OI/TIT-3B
0,9 OIT/Al IMM/10X18H9T | TI1-68/T1T-3B ®C-2/BT 1-0
1,4 ITVITT-3B OI/BT 1-0 OC-2/ Al [1-68/10X18H9T

A) JlidiiiHa iHTEHCUBHICTH 3HOLIYBAaHHSI ( 1,10%)

Pesyapraty paarizanii pobouoi matpuuli ( onTEMaTsHIN [U1aH) IpeAcTaBieH] B Tabi. 1.51 1.6,
a) PospaxyHku:

1) 3arajbHa cyma KBajparTiB;
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2
ey
Ly =1 J=1 n=l
88, = 232, 2, i) A—; 23)

1
SS..= 393901, 89- 39251, 53= 354650, 36.

Yucno cTymeHiB ceo0oau:

fiar= 64- 1= 63.

Tabmuus 1.5
. T gt
Pe3ynpTaTi [OCTIIKEHD JTiHIITHOT iHTeHCUBHOCTH 3HOoUyBaHHs ( I, '107)

3a OIITHUMAJIBHHUM ILJIAHOM

P, MIla
Vot 1,0 2,0 3,0 4,0
1,9 6,97 4,86 290,0
03 1.9 7,46 4,3 2730
’ 3,6 4,76 B 312,0
2,65 4,56 4,9 367,0
1,06 6,1 10,1 14,1
0.6 0,74 8,0 10,9 17,8
’ 1,06 6,23 6,1 15,0
0,70 6,18 33 11,6
2,06 1,93 13,0 15,0
0.9 1,50 1,93 7,4 14,0
’ - 1,43 1,03 10,0 10,1
1,30 1,38 83 11,7
1,3 8,0 25 3,6
12 1,8 10,1 2.9 1,7
; 1.2 12,4 1,8 2,8
0,67 13,9 2.3 1.8
3aranbHa AUCHepCis:
SS
Sazae‘ = f3az e (14)
%= 5629, 37.
2) Cyma KBapaTiB BigXujieHb, cepelHbo] 3a IUBHAKICTIO KOB3aHHSA Bill 3arajibHOT CepeaHbOT:
2
335 (£55)
J=l\ i=1 n= i=l j=1 n=
S8, e T : (1.5)

SS,= 106376, 4- 39251, 5= 67124, 9.
Yucno cryneHis ceobomu fv= 4- 1=13.
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Tabmuua 1.6
Pe3ynbraTu HociiiKeHb JiHIHHOT iHTEHCUBHOCTH 3HOIIYBaHHS 3a

ONTUMAJIBHUM TIJIAHOM (CepeHi 3HAUCHHS )

P, Mlla
Vamle 1,0 2,0 3.0 70
0,3 2l 5,94 4,34 310,5
0,6 0,89 6,63 8,15 14,63
0,9 1,57 137 = 9,68 12,7
1,2 1,24 11,1 2,38 24
Jucnepcis 3a HIBUAKOCTH KOB3aHHS:
SS
§? =,
VS (1.6)
8% =22375.
3) Cyma kBajgpaTiB BiIXHJEHL CEepeIHBOT 32 MHTOMHM HABAaHTAXKEHHAM BiX 3arajbhol
cepeHbol:

=1\ j=1 n=l i=]l j=1 n=l

z[ 3 yj [zzzy,m]

8§, =

p

m -m, - N-n ; L7)
SS,= 116996, 6- 39251, 5= 77745, 1.

Yucno cryneHiB cBoGoau fp= 4-1=3,

Hucrepcis 0o MMTOMOMY HABAHTAXKEHHIO +

p ; (1.8)
Js
%= 25915, 03.

4) Cyma KBaJpaTiB BiiXHjieHb cepeXHbOY 32 NPHPOXOIO NOTIMEpPa Bill 3araibHOI CEpPeaHBOT:
2 2
My M omy m; M; m,
I DIPW A Vyn
SS q:1 i,j=ln=1 i=1 j:l n=1
n= - " 1.9
my -m, N-n ’ (1.5

SS,= 104015, 1- 39251, 5= 64763, 6.
Yucno crynenis ceoboqu = 4- 1= 3.
Jucriepcis 3a IPUPOLIOIO HOMiMepa:

SS
§}==—x. 1.10
7 (1.10)

§° =21587, 9,

5) Cyma KBaJpaTiB BiIXH/IeHb cepelsboi 33 MPHPOIOI0 METANY Bill 3arajlbHOI CepeaHbOl:

51



Blcumc l"[puxapnaTCLkoro Hamonanmoro ymBepcuTeTy imei Bacuns CTeQJaHyIKa Cepm Ximis. Bunycx XXII (2018)

z(zzy,,,,) [zzzyj

SS =1\ i, j=1n=1 i=l j=1 n=1 . 111
Me — mi . mn N ‘n 9 ( )
SSue= 105351, 5- 39251, 5=66100.
Yucno ctyneHisB ceobonu fMC= 4- 1=3.
Hucriepcis o npupoi KoHTpTiNa:
S =2 (1.12)
e fMe ’ .

S’we= 22033, 3.
6) Cyma kBapaTis NOMHJIKH:

SSe = 8850~ (SSy+ S8+ S8+ SSpe) = 354650, 36 - (67124,9 + 77745, 1+

64763, 6+ 66100) = 78916, 76. (1.13)
Yucno cryneHis ceobou:
{2 Bar (L B+ G I 03- 12=351, (1.14)
Iucnepcisa mOMUIKY:
S2 - SSnoM
& fnom ) (115)

S?e= 1547, 39.

PesynpraTy gucriepciliHoro aHanisy 3BezeHi B tabu. 1.7.

7) IlepeBipka HyJib - FifOTe3 NPO 3HAYUMICTH BIVIHBY YHHHMKIB 3a kpuTepiem @Diwepa.

a) BucyBaemo Hy1LOBY rinore3sy:

H,: Bj= 0 (ans BCix j BIUIMB IIBHAKOCTH KOB3AHHA HA IHTEHCHBHICTh JIiHIHOrO 3HOLIYBaHHS 3HAYHMI).
AanepHaTI/IBHOK) rinotesoro H; B# 0 6yne IUIS BCiX j BIUIMB IIBHAKOCTH KOB3@HHSA Ha iHTCHCHBHICTh
JHIAHOTrO 3HOUIYBaHHA 3Haqum71 Hepempxa rinores: PozpaxoByemo cramcxy

Smax/Smin = Fp= S%,/S%= 14,46 = 2237510 : 1547,39-10°,
Fr=2,789 ( zmﬂ p=0, 95, a=0,05; £,= 3, fio0=51);
Fp>F T. Taxk sx va= 14,46 > FT=2,789, TO H() BiIKHAAEMO, IpUitMaEMO Hl.

Ta6nuus 1.7
PSByJIBTaTH ,ZII/ICIIepCH/IHOI"O aHaJn3y JIIHII/IHOI IHTEHCUBHOCTH 3HOIIIYBaHHS
(1, x10™®)

Ne JKepeno MIHIIMBOCTH f | CymaxsagpatiB | CepenHiii kBagpat

1 Eexr meaakoctn | 5| gg104 9 g6 22375,0. 107"
KOB3aHHA
2 BT HHTMOTD 3| 77745,1.10™ 25915,03. 1076
HaABaAHTAXCHHS
3 | EdexT xorTpTina ( Metany) | 3 66100,0. 10™° 22033,3.107°
4 EdexT nomiMepy 3 64763,6. 107° 21587,9. 107°
5 Iomuka 51| 78916,76.107° 1547,39. 107°
6 Cyma 63 | 354650,36.10"°

CTyniHb 3HauYUIOCTH BIUTMBY LIBUIKOCTH KOB3AHHA Ha JIiHiAHUHA KoediuienT 3HOIIYBaHHS:
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BucHoBok 1: BIUIMB IUBUAKOCTH KOB3aHHA (V) Ha IHTEHCHBHICTB JIIHIHHOIO 3HOMIYBAHHS 3HAYHUM i3
HMosipHicTio p = 0,95 y ningnui unHEMKOBOTO NpocTopy (AV) Bix 0,3 1o 1,2 M/c.

6) H,: o= 0 (a1 BCiX i BIUIMB NMTOMOTO HABaHTAKEHHSA HA IHTEHCHBHICTH 3HOLIYBAHHA HE3HATHHMI).
Po3paxyeMo CTaTHCTHKY:

F,=16,75;

F= 2,789 ( o p=10,95, £=3, £=51);

Fp> F., To mpuiimaemo H;

BucnoBsox 2: BIUIMB MHUTOMOTO HABAHTAKECHHA Ha IHTEHCHWBHICTh JNiHIMHOro 3HOLIYyBAaHHA 3HAYHMH i3
fimosipaicTio p = 0,95 Ta a = 0,05 y OUTAHLI YMHHKMKOBOTO npocTopy Bix 1 1o 4 MITa.

B) Ho: &= 0 a1 Beix | ( BOMHB NPHpPOAY METAIEBOrO KOHTPTIIA HA 3HOC HE3HAYHMIA).

F,= 14,24;
F.=2,789 (11 p= 0,95, fe= 3, fuon= 51);
Fp> Fr.

BHcHOBOK3: BIUIMB NPHPOIM METATEBOrO KOHTPTUIA HA IHTEHCHBHICTh JHHIMHOTO 3HOLIYBAHHS
3HayHuH i3 iiMoBipHicTIO 0,95 s amroMinito, HepKaBirouoT KPHIli, THTRHOBMX CTOIIB.

‘ r) Ho: vy~ 0 mng Beix q ( BIUMB mpupogs MoJiMEpY Ha JiHiMHY IHTEHCHBHICTD 3HOIIYBaHHS
He3HAYHMIA).

F,= 13,95;
F=2,789 (ans p= 0,95, f,= 3, f=51);
E, > F.

BucHOBOK 4: BIUIMB NPUPOAM MOJIMEPY Ha 3HOC 3HayHuil i3 MiMoBipHicTio 0,95 mis apoMaTHuHuX i
ayripaTuHOTO MoniaminiB i nosinponineny.

8) epesipka Hynnb- rmores ngo piBHUI BIJIMB YHHHHUKIB:
a) Ho: SS,= SS.; Fpep= 8%/S*,=1, 16; Fros,= 9,28 (w1st p=0, 95, £;=3, f 3);
F,<F,
I'inore3a Ho miaTBepmKyeThCS.
6) Ho: SS,= SS,; Fp= 1, 2; F= 9,28 (ana p= 0, 95, f,=3, £,=3);
F,<F,
Inotesa Ho niaTBepIKyeThCA.
B) Ho: SS,= SSne; Fp=1,18; F= 9,28 (mns p= 0, 95, £,= 3, fue=3);
F,<F,
I'inotesa Ho mixrsepmKyerses.
r) Ho: 88,=88,; ¥=1,04; F.= 9,28 (amz p=10, 95, £= 3, £i= 3);
F,<F,
linote3a Ho miATBepIOKYETHCH
B) Ho: 88,7~ S8ye; Fo= 1,02; F.= 928 (max p= 0, 95, £~ 3, = 3);
F,<F,
Iinoresa Ho niaTBepIukyeThCA.

e) Ho: SS,= SSme; Fp= 0, 98; F= 9,28 (a1 p= 0, 95, £= 3, fue= 3);
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F,<F..
I'inotesa Ho migTBepmxyeThes.

BucnoBok 5: edexTy Bin BCIX UHMHHUKIB B OJHAKOBiM Mipi BIUIMBAIOTH Ha iHTEHCUBHICTH JdiHiliHOrO
3HOINIyBaHHA i3 imMoBipHicTio 0,95.

B) KoedinienT Teprs.

Pesynsraru peanizauii poGouoi MaTpuui 3a koediuieHToM TepTs (ONTUMAILHU IUTaH) NpEACTaBlIeH] B
tabn. 1.8 1.9.

1) 3aranpHa cyma KBaaparis:
SS,;.= 5,669 - 4,634=1,035.
Yucao cryneHis csobomu:
= 80 - 1=79,
3aranbHa Apcrepcis:

§%,..=0,013.

Tabnuus 1.8

Pesynpratu nociimkeHs KoedillieHTY TEPTS 32 ONTUMAIBEHUM IIAHOM

V mic P Mlla
1.0 2.0 3.0 4,0
0,595 0.367 0,298 0.369
0,560 0314 0,220 0,368
03 0.562 0,340 0.199 0.368
0.525 0.303 0.229 0.357
0.537 0.360 0.287 0.383
0.296 0.218 225 0.240
0.286 0,207 0.212 0.220
0.6 0.243 0,242 0,199 0.220
0,229 0217 0,203 . 0,220
0.327 0,243 0193 0,198
0,210 0.150 0,270 0,216
0,243 0,132 0,292 0,179
0.9 0.273 0,124 0.364 0.161
0.228 0,129 0,344 0.179
0,252 0,132 0,353 0.165
0,132 0.171 0.148 0.093
0.113 0.228 0,120 0.043
1.2 0.143 0,221 0.115 0.094
0.115 0.226 0.123 0.066
0121 0.196 0.150 0.056 - |
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Tab6nuug 1.9

Pe3ynbpTaTi TOCTiHKEHb KOeIlIEHTY TepTs 3a ONTUMAIBHUM [UTAHOM
(cepenHi 3HAYCHHS)

Vaalc P Mila
1.0 20 3.0 4.0
03 0,56 034 0.25 0,37
0.6 0,28 0,23 0.21 0,22
0.9 0.24 0,13 032 0,18
1,2 0.12 0.21 0,13 0,07

2) Cyma xBajpaTiB BiiXueHb CepeHbO1 32 BUAKICTIO KOB3aHHA Bl 3aralbHO1 CEpeNHEOT:
SS,=5,2455-4,634=0,6115.
Yyuco cryneHis ceoboau:
f=4-1=3,
Jlucriepcis Mo IMIBUAKOCTH KOB3aHHA:
$%,=0,2038.
3) Cyma KBafpaTiB BifiXIIeHb CepeiHBOT 3a MUTOMUM HAaBAHTAKEHHSM Biff 3aransHOl cepesubol:
SS,= 4,73- 4,634= 0,096.
Yucio cTyneHiB cBo0OoJu:
f=4- 1=3.
Jucmepcist o MATOMOMY HaBaHTAXKEHHIO!
$%,=0,032.
4) Cyma KBaapaTiB BiIXWICHB cepeaHbOT 3a MPHPOIOKO ToJiMepa Bill 3arajibHOT CepeHbOT:
SS,=4,716- 4, 634=0,082.
Yucno cryneHiB cBoboau:
f.=4-1=3.
Hucnepcis o npupoai nonimepa:
$%:=0, 027.
5) Cyma kBaaparis BigxuieHb cepeHbO] 33 MPUPOIOKD METANY Bijl 3araibHOI CepeaHbOL:
SSve=4,751-4,634=0,117.
Yucno cryneHiB cBo6oau:
fMe': 4- 1=3.
Jucniepcis o npupoai KOHTpTiNa:
$%\e= 0,039.
6) CyMa KBaipaTiB NOMMIKY:
SSuow= SSsar- (SSy+ SS,+ SSy+ SSye) = 1, 035- (0,611+0,096+0,082+0,117) =
0,129.
Yucno cTyneHis csoboau:
f= fia ( £ £+ £+ fiyg)=79- 12=67.
Jlucnepcis IOMMIKH:
$%=0,002.

PesynbraTy mucnepciiinoro ananisy 3sefieHi B tabn. 2.10.
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Tabnuua 1.10
Pe3ynpTaTtu mucrnepciiHoOl aHATI3H 32 KOedillieHTOM TepTs

(onTUMATIBHH TUTaH)

Ne Jbxepeno MIHIHBOCTH F | Cywa xeagpartie Cepegniii kpagpar
i Edext meHaKoCTH KOB3aHAS 3 0611 0.2038

2 EdexT nHTOMOTO HABRHTAKCHHS 3 0.096 0,032

3 Edexr xourprina (Metany) 3 0117 0.039

4 Edext nommepy 3 0.082 0.027

5 Momamxa 67 0,129 0.002

6 Cyma 79 1,035

7) IepeBipka Hynb- TiOTE3 NMPO 3HAYUMICTL YHHHHUKIB 3a kputepiem Dimepa.
a) Ho: 3= 0 mns Beix j (BIIMB LIBMAKOCTH KOB3aHHA Ha KO(illieHT TepTs He3HAYHMIA).

Pg= 101.9;
F=2,75 ( nma p= 0,95, £.= 3, fon= 67);
Fy> F..

BucHoBok 1: BINMB UIBMAKOCTH KOB3aHHA Ha koediuieHT Teprts 3HauHMM i3 liMosipuictio 0,95 B
obnacti gaxroproro npoctopy Bix 0,3 mo 1,2 m/c.

6) Ho: o= 0 14 Beix 1 ( BIUIMB MHTOMOTO HaBAHTAKEHHS Ha KoedilieHT Tepm HeBHa'-IHI/IM)

= 16
FT 2,73 { g pe= 0,95, 557 3, G, B
o B,

BuchoBok 2: BIUIKB IIUTOMOrO HAaBaHTAXKEHHA Ha koedilieHT TepTA 3HauyHuUi i3 imMosipuicTio 0,95 B
obnacti YHHHUKOBOTO MPOCTOPY Bix 1 mo 4 MIla.

B) Ho: 8= 0 14 Beix | ( BILIMB mpupoiy MeTaiuHOro KOHTPTIA Ha KoeillieHT TepTs He3HAUHU).

F= 123
F=2,75 ( ons p= 0,95, f= 3, fio= 67);
E. = E,

Bucuonox 3: BIUTUB NPUPOSH METAIEBOrO Kommea Ha koe(illieH TepTs 3HaYHUH i3 mvxompmcno
0,95 mna amominiio, HepXKaBirouoT KpHLli, THTAHOBUX CTOIIIB.

r) Ho: y4= 0 ay1s Beix q ( BIUIHB npUpoay nodiMepy Ha koedillienT TepTa He3HauHHMif).

B= 13,5
B=2,73 ( moa p= 0,95, £= 3, L= 67); \
B B

BucHoBOK 4: BIUIMB NIpHpoOad noJjiMepy Ha KoediuieHT TepTst 3Haunmil i3 iimosipuicTio 0,95 wis
apoMaTHYHUX i aTihaTUIHOTO MOMiaMiaiB i MONINPONiUIEHY.

8) Iepeeipka Hy/ L~ rinoTes Npo piBHMI BIIMB YMHHHUKIB!
a) Ho: 8S,= SS,; F;= 6,37, F;= 9,28 (a1s1 p= 0,95, f= 3, £,=3);
| ) o
FmOTeaa Ho nmigreepmxyeTbes
6) Ho: SS,= 88,; F= 1,19; F= 928(,Z[H${p'"095 =3, 1=3)
F,<F..
I'inotesa Ho minTepmKkyeTses.
B) Ho: SS;= SSy; Fp= 1,22; F;= 9,28 ( o p= 0,95, f,=3, fu=13);
F,<F,.
I'inotesa Ho minreepKyeThes.
r) Ho: SS= SSwme; Fp=5,23; F,.= 9,28 (mns p= 0,95, £,=3, fu=23);
F,<F..




Bicnuk [TpukaprnaTcekoro HatioHanskHoro yHisepeurery imenti Bacuns Credanuka. Cepis Ximis. Bunycex XXI1(2018)

I'imotesa Ho minTBepaxyernes.

u) Ho: 88~ 88,; ¥,=7,55; F= 9,28 (ama p= 0,95, £=3, £=3);
F,<F,.

Tinore3a Ho miaTBepaKy€eThCA.

e) Ho: SS,= SSnme; Fp=1,44; F,= 9,28 (mna p= 0,95, £:=3, fu=23);
F,<F..

I'inoresa Ho minTBepmKyeTnes.

BucHoBok 5: edexTH Bif BCiX UMHHMKIB B OJHAaKOBill Mipi BIUIMBalOTH Ha KoediuieHT Teprsa 3
fimosipsicTio 0,95.

3. Peasizaniss HeoNTUMAJILHOTO NJIAHY

PofGoua Marpuuf i MaTpuls IUIAHYyBaHHA PEKO-JATHHCHKOTO KBAJpaTty CyMilleHi 3 UYHMHHHKOBHM
masoM n’ HaBeneHi B Tabm. 1.1111.12.

Tabmuua 1.11
PoGoua marpuils ( HeONTUMAIBHUM TIJIaH)
A% P, Mlla
M/C 1,0 2,0 3,0 4,0
0,3 - I1-68/BT-1 -®C-2/3B @IT/10X18HIT ITT/Al
0,6 | ®C-2/10X18HIT DIT/Al ITT/BT-1 I1-68/3B
SR N ITT/10X18H9T I1-68/3B - OC-2/BT-1
1,2 [111/3B I1-68/BT-1 OC-2/Al OIT/10X18HIT
Tabmung 1.12
Martpuiis nianyBaHHs ( HEONTUMAIBHUAMN IUTaH)
\Y L1
! P, b P; P,
V, Aa Bf Cy Do
V, By Co Da AfB
V3 Cd Dy AR Ba
V4 Df Aa Bd Cy

PesyabTaTn peaizauii podouoi maTpuii (HeONTHMAILHHA I NJIAH)
npeacrasieni B Ta6u. 1.13 i 1.14.

A) InTeHcuBHicTb Jinilinoro snomyeanus (I, 10
1) 3arasisHa cyMa KBaJpariB:

SS,a= 393040,9- 37233,56=355807,34.

Yucno cTynenis cBoOOIM:

ﬁ;ar::: 64' 1: 63-
3aransHa AUCIepCis:
2 ==
S 3ar 564‘7,74-
2) Cyma KBaapartiB BiIXuJIeHb cepenHbo] 3a IBUAKICTIO KOB3aHHA Bifl 3arajlbHOI cepeHbOI:

SS,=105856,43- 37233,56= 63622,87.

Yucno cryneHiB cBoboau:
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f,=4- 1=3.
Jlucriepcist MO MBUAKOCTH KOB3aHH:
S%,=22874,29.
3) Cyma xBagparie BiIXHICHB CepeiHbOT 3a TMTOMUM HaBaHTaXKeHHSM Bij 3araibHOI CEpeaHsOl:

SS,=114428,21- 37233,56= 77194,65.

Yucsio cTyneHiB cBoGoIH:

fed«1=3

Tabmuns 1.13

‘ o s s -8
PesynbpTaTé mocnipkeHs JiHiitHOT iIHTeHCcuBHOCTH 3HOouTyBaHHA (I, 107) 3a
HEONTHMAJIBHHM ITJIaHOM

V.wle P.MIIa

1.0 2.0 3.0 4.0
1.90 6.97 4,86 2900
0.3 1.90 7.46 4,30 2730
3.60 4,76 330 312,0
2.65 4,56 4.90 3670

1.06 2.80 10.1 5.2

0.6 0.74 3.90 10.9 6.50
1.06 3.97 6.1 3.90

0,70 5,86 5.5 5.30

2,06 1,93 13,0 15,0

09 1,50 1.93 7.40 14.0
1.30 1.03 10,0 10.1

1,43 138 8.30 11,7

13 7.0 2,50 9.60

e 1.8 3,30 2.90 5.90
12 1.80 1.80 8.20

0.67 470 2.30 6.90

Tabmuus 1.14
Pesynpratu mocsimkeHs JiHIHHOT iHTEeHCUBHOCTH 3HOIITYBaHHS 3a

HEONTUMAJIbHIM IUTAHOM (CepeH] 3HaUYeHH)

V.le P.Mila
1,0 20 3.0 4.0
03 251 5,94 4,34 J10.3
0.6 0.89 4,63 8,15 23
0.9 1,57 137 9,68 12,7
1.2 1,24 ) 6.20 2,38 8.4

)Incnepciﬂzno MIUTOMOMY HABAHTAXKEHHIO'
S%=25731,55.
4) Cyma kBaipaTiB BiIxu/ieHs cepeHbO] 38 IPUPOLOIO HOJIiMepa Bil 3arayibHOT CepeHbOT:

SS,=107722,98- 37233, 56=70489,42.

Yucno crymeHiB cBoboau:
fi=4-1=3.
Hucnepcis no mpupozi nonimMepa:

S%,=23496,47.

5) Cyma KBaapartiB BiIXWIEHb CePeqHbOT 3@ MPUPOIOI0 METAIY Bill 3arajibHO1 CEpPeAHLOT;
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SSye= 103404,48- 37233,56= 66170,92.

Yucno cryneHiB cBobomu:
fMe'_ 4" 1 3
lIucnepcm 110 MPUPOi METAIEBOr0 KOHTpTINA:

S*\ie= 22056,97.

6) Cyma KBaJpaTiB MOMHUJIKH:

SSe=SS.a~(SSy+SS;+SSi+SSwme) =
355807,34-(68622,87+77194,65+70489, 42+66170 ,92) =73329,48.

Yuco crynedis cBoGomu:

fi= £ ( £ £+ £+ f)= 63- 12= 51.

Jucriepcis TOMUIKYU.

S2 =1437,83.

PesynsraTu pucnepciitnoi aHanizy 3ezeni B Tabu. 1.15.

Tabnuus 1.15
PesynbraTu nucnepciitHol aHai3u ngiHiﬁHol' 1HTEHCHBHOCTY 3HOIIIYBaHHS
(L,x10™)
Ne o/mt Jxepeno MiHIMBOCTH Cyma Cepenniit
' ' KBaJpatiB KBaJpar
1 Edexr IBMAKOCTH | 3 | 68622,87.107° | 22874,29.10"°
KOB3aHHS '
2 Edexr matomoro | 3 | 77194,65.107° | 25731,55.107°
HABaHTAXKCHHS
3 EdexT koHTpTina (Merany) |3 |66170,92.10"° [22056,97.10™°
4 Edext nomimMepa 3 170489,42.107° |23496,47.107°
5 Tomunka 51173329,48.10™ |1437,83.107
6 Cyma | 63 | 355807,34.10™°
7) Iepesipka Hynb- rinoTe3 Npo 3HAYUMICTh YHHHKKIB 3a KpuTepieM Pimepa.
a) Ho: B= 0 an4 Bcix j (BIUIMB IIBHIKOCTH KOB3aHHA HAa 3HOC HE3HAYHUIL).
Fp,= 15,909,
F= 2,789 ( ana p= 0,95, £,= 3, fuox=51);
b= Fe

BucHOBOK 1: BIUIMB IIBHMAKOCTM KOB3aHHA Ha JIiHiliHy IHT€HCHBHICTh 3HOLIYBAaHHSA 3HAYHUM i3
iimogipuicTio 0,95 y ninsHui ynHHUKOBOTO MpocTopy Bix 0, 3 1o 1, 2 /e,

6) Ho: o= 0 mrst Bcix 1 (BIUIMB NMHTOMOIO HaBaHTA)XXEHHS Ha JIHIHHY
IHTEHCHBHICTh 3HOILIYBaHHS HE3HAYHUM).

K=¥19

FT= 2,789 ( mns p= 0,95, £,= 3, f= 31);

Fp> F.

BucHOBOK 2: BIUIMB IHTOMOIO HABAHTAXEHHS HA JIHIMHY IHTEHCHBHICTH 3HOLIYBaHHA 3Ha4YHUM i3
iimosipricTio 0,95 y ninsHui unsHUKOBOTO nipocTopy Bix 1 no 4 MIla.

B) Ho: 0= 0 mng Bcix | (BIIMB npupoau MeTaneBOro KOHTpPTLIA Ha
NiHifHY iIHTEHCUBHICTH 3HOLIYBaHHS HE3HAYHMMN).

e

F.=2,789 (mnsa p= 0,95, f=3, f=51);
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Fy> F.

BUCHOBOK 3: BIUIMB TPHMPONM KOHTPTiIA HA IHTEHCHBHICTH JiHIMHOTO 3HOWIYBAaHHA 3HauyHWH {3
fmosipricTio 0,95 a4 amoMiHio, HepkaBifouoi KPHI, THTAHOBUX CTOTIB.

r) Ho: y¢= 0 mms Beix q (BIIUB NMpUpPOAH IONiMEpy HAa IHTEHCHBHICTB
JiHIAHOrO 3HOLIYBaHHS He3HAUHUIA).

F,=16,34;

F= 2,789 ( oot p=0,95, £= 3, t=51);

Fo By

BHCHOBOK 4: BIUIMB NpHPOAH MONIMepy Ha iHTEHCHBHICTH NiHiHOro 3HOMIYBaHHA 3HAYHUU i3
mosipricTio 0,95 wid apomatuyHUX i aigaTmuHoro mosiamigis i moninpomninexy.
8) IepeBipka Hyab- rinore3 npo piBHU BNJIMB YNHHUKIB:

a) Ho: 885,288 F.= 1,125, F=9.28 (mmg p= 095, L= 3, L=3)

1 R o

INimore3a Ho miaTBepmKyeThCs.

b) Ho: 58,= 8855 by 1,167; B=9,28 (w1 p=10,95, =3, fwe= 3}
P b

INimore3a Ho miaTBepmKyeThes.

B) Ho: SS,= SS,; F,= 1,095; F= 9,28 (mns p= 0,95, f,=3, fi=3);
Fe= Vs

I'imore3a Ho miaTBepmxy€eTheA.

r) Ho: 88~ S8ue; Fo= 1,037; Fi=9,28 (e p= 0,95, £=3, fues=3);
Fs< Fs

Iinmote3a Ho migTBepmKyeThes.

n) Ho: S8~ 88,; Fo= 1,027; F.= 9,28 (mna p= 0,95, £i=3, f=3);
Fss B ,

I'imote3a Ho miaTBepaxyeThes.

e) Ho: SSy= SS8us.; Fi= 1,065; F;= 9,28 (a1 p=10,95, =3, fue=3);
% B, ‘

I'inoreza Ho minTBepKyETHCA.

BucHoBok 5: edexTH Bin BCIX UAHHMKIB B OJHAKOBil Mipi BINIMBAIOTL HA IHTEHCUBHICTH JiHiHHOIO
3HOLIYBaHHA i3 HMOBipHicTIO 0,95.

b) KoediuieHT TepTsi

Pesynbratu peanizauii po6ouoi Marpuiti 3a koedinieHToM TepTs (HEONTHMATLHUI MNTaH) MpeacTasieHi
B Tabn. 2.1612.17.

1) 3aranbna cyma KBagpariB:

SS,a= 6,7081- 5,7808= 0,9273.
Yucio cTyneHiB cBoOOIH:

fia= 80~ 1=T79,
3arajpHa JUCIIEpCis:

%= 0,0117.

2) Cyma kBaapaTiB BiAXH/IeHb cepeJHbOI 32 MBUAKICTIO KOB3aHHS Bij
3arajibHOl CEPEeIHbOI:

SS,=6,1081- 5,7808= 0,32725.
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Tabnunus 1.16
PesyabTaTy 1ociimKeHHsS KoedilieHTa TepTs 3a HEONTUMAIBHUM ILIAHOM

Vgl P Mila
1.0 2.0 3.0 4.0
0,595 0,367 0,298 0.369
0,560 0,314 0,220 0.368
03 0,562 0,340 0,199 0.368
0,525 0,303 0.229 0,357
0,537 0,360 0,287 0,383
0,296 0.251 0,225 0,308
0.286 0,263 0,212 0.277
0.6 0.243 0.268 0,199 0,260
0,229 0.280 0,203 0,265
0,327 0,274 0.193 0,232
0,210 0,150 0.270 0,216
0,243 0.132 0.292 0,179
0.9 0.273 0,124 0,364 0,161
0,228 0,129 0,344 0,179
0.252 0,132 0.353 0,165
0,132 0.360 0,148 0,338
0,113 0,338 0,120 0,303
1.2 0.143 0.392 0115 0.290
0,115 0,293 0,123 0.266
0.121 0306 0,150 0305 s}

Tabmuns 1.17

Pe3ynbraTi focTiIKeHb KoedillieHTa TepTA 3a HEONTHUMAIBHUM ILUTaHOM
(cepenHi 3HAYCHHS)

V. w/c P, MIla :

1.0 2.0 30 4.0

0.3 0,56 0,34 0,25 0,37

0.6 0,28 0.27 0,21 0,27

0.9 0,24 0,13 0.32 0,18

12 0,12 034 0,13 0,30

Yucno cryneHiB cBo0oau: :

f=4-1=3.

Jucriepcis 10 NIBUAKOCTH KOB3aHHA:
S%=0,109083.
3) Cyma kBaapaTiB BiAXn/leHb cepeHbOI 32 NHTOMHM HABAaHTKEHHSIM
BiJT 3arajbHOI CepeHbOI:
SS,= 5,8360- 5,7808= 0,0552.
Yucno cTyneHiB cBo6oau:
f,=4- 1=3.
Jlucnepcis 1o nuTOMOMY HaBAHTAKCHHIO:

$%,=0,0184.
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4) Cyma KBaapaTiB BiAXHJIeHb CepeIHbOI 3a IPHPONIOIO IoTiMepa Bil
3arajibHOl CepeiHbOl:

SS.=6,094- 5,781=0,313.
Yucino cTyreHis ceobonu:

fi=4- 1=3.
Hucnepcis 3a NpUpozoIo MofiMepa:

$%:=0,104.

5) Cyma kBaapartiB BiIXu/jeHb cepeIHbOI 32 IPUPOIOI METaly Bif
3arajibHOl CepeqHbOl:

SSwme= 5,8575- 5,7808= 0,0767.
Yucno cTymeHiB cBo6oIH:

fMe= 4- 1=13.
Jlucnepcis 3a NpUPOAOIO METAJIGBOTO KOHTpTiNa:

S%\e= 0,025567.

6) Cyma kBagpaTiB NOMHJIKH:

SS= SS;ar- (SSy+SS,+SS,+SSwme )= 0,9273- (0,32725+

+ 0,0552+ 0,0767+ 0,312805)= 0,155345.

Ymcno cryneHis ceobonu:

f= i ( £+ £+ £+ fiy)=79- 12=67.
Hucriepcis MOMHIIKY:

$%=0,002319.

PesyneraTy qucriepciiinoi aHani3y 3BeeHi B Tads. 1.18.

'
|
|
,%

Tabmuug 1.18
Pe3ynpraTtu qucrnepcifHoro aHaizy 3a Koeili€eHTOM TepTs

(HeonTUMANLHUH TUTAH)

No o/ Jlxepeno MIETHROCTH F | Cywma xpagparie CepeaHiii KBanp:
1 Edexr meraxocTa KoBsanus 3 032725 0.109083
2 Edexr maroMoro HapasTaKeHHA 3| 0.0552 . 0.0184
3 Edext xorTpTLIa (MeTATY) 3 0,0767 0.025567
4 EdexT nommepa 3 0.312805 ,104268
5 Tlommnxa 67 0.155345 ' 0,002319
] Cyma 79 0,9273

7) IlepeBipka Hy/ib- TilOTe3 NPO 3HAYUMICThL YHHHHUKIB 32 KpHTEpieM
®imepa.

a) Ho: B= 0 nna Beix j (BIUIMB IIBMAKOCTH KOB3aHHS Ha IHTEHCHBHICTH
TIHIAHOTO 3HOLIYBaHHS HE3HAYHUM ).

F,= 47,04;

F=2,746 (mus p= 0,95, £=3, f=67);

F,> F,.

BuchoBok 1: BIUIMB WIBHIKOCTH KOB32aHHA Ha iHTGHCHBHICTH JIiHIHHOTO 3HOIIYBaHHS 3HAYHWU i3
fmogipricTio 0,95 y AingHUi yuHHKKOBOTO NpocTopy Bin 0, 3 1o 1, 2 m/c.

6) Ho: o= 0 pmms Bcix 1 (BIUIMB ITUTOMOrO HABaHTAXEHHsS Ha
IHTEHCUBHICTB JIIHIHHOT0 3HOIIYBAHHS HE3HAYHUI).
PF=7.93;
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F.= 2,746 ( ms p= 0,95, f= 3, f= 67);
Fp> F,.

BHCHOBOK 2: BIUIMB MUTOMOTO HaBaHTAKEHHS HA {HTEHCHBHICTb JIHINHOrO 3HOWIYBAHHA 3HAUHMY i3
imogipHicTio 0,95 y ninsHIi YMHHUKOBOTO MpocTopy Bix 1 o 4 MITa.

B) Ho: 8= 0 mng Bcix | (BImMB mpupomM KOHTPTLIA HA iHTEHCHBHICTH
JiHIAHOTO 3HOITYBaHHS HE3HAYHUH ).

Fe=11,025;

F= 2,746 (s p= 0,95, =3, {=67); .

) e

BucHoBOK 3: BIUIMB MPHUPOAM KOHTPTLIa Ha IHTEHCHBHICTH JiHIHHOrO 3HOUIYBAHHA 3HAYHHH i3
fimoBipricTio 0,95 Wist AMOMIHIO, HepXaBilouoi KPULi, THTAHOBHX CTOIB.

r) Ho: y4= 0 ans Beix q (BOiHMB mpHpomy MoiiMepy Ha iHTEHCHBHICTH
JTiHIHOT'0 3HOITYBaHHS HE3HAYHHIA).

Fy= 44,96;

F= 2,746 ( mmsa p= 0,95, f;= 3, £= 67);

Fe Fr

BucHoBox 4: BIIMB MPUPONH MOJIMEPY HA IHTEHCHBHICTb JiHIMHOTO 3HOWIYBaHHA 3HAYHMH i3
fimoBipHicTio 0,95 ans apomatH4HUX i anidaruuHoro nomiaminir i noxinpormninexy.

8) IlepeBipka HyJib- rinoTe3 Npo piBHHI BIUINB YMHHHKIB:
a) Ho: 88,=88,; F,= 5,928; F;=9,28 ( ma p=10,93, §=3, £=3);
Fs< By
I'imote3a Ho miaTBepmxy€eThes
6) Ho: SSp= SSwme; Fp=1,389; F,= 9,28 (s p= 0,95, £,= 3, fue=3);
F,<F.
INmote3a Ho miagTBEpAXy€eTHCS.
B) Ho: 88,= 88, F= 5,667; b= 928 ( mx p=0,95, =3, £=3);
F,<F.
INnoreza Ho migrBepmKyeThes.
r) Ho: SSy= SSwme; F=4,267; F,= 9,28 ( nna p=0, 95, £,=3, fue=3);
Pk
I'morte3a Ho minTBepmxyeThes.
n) Ho: SS,=SS,; Fy=1,046; F= 9,28 (gna p= 0,95, £,=3, £=3);
Fy< B,
Iimote3a Ho migTBepIKy€eThHCS.
e) Ho: SSye= SS,; F,=4,078; F,= 9,28 ( ana p= 0, 95, fe= 3, fi=3);
B B
INinore3a Ho miarBepKyeTheA.

BucHoBok 5: edexTu Bin BciX YMHHUKIB B OJHAKOBilf Mipi BmnuBaroTe Ha koedillieHT TepTs 3
iiMoBipHicTio 0, 95.

CrieinHomenHs Fy/F, ans onTUMansHOro i HEONTUMAIBHOIO MNAHIB 3a IHTEHCHBHOCTH TiHilfHOrO
3HoLIyBaHHA i koedilienTy TepTa HaBeeHi B Tabm. 1.19, 1.20. \
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Tabauns 1.19

Crigignomenss Fy/F, 3a onTuMansHuM i HCOIITI/IMZUIBHHM IJIaHaMH
TiHiNHOI inTeHcuBHOCTH 3HOMyBaHH:A (I, X107 %)

YuHHUK (YMOBHE Cnissingommenss F,/F, Cnissignomenns F,/F,
TTO3HAYEHHS ) IS OITTHMAaJILHOTO JUI HEOITUMAIBHOI'O
TUTaHY TUIaHY
\" 14,5/2,8 15,9/2,8
P 16,8/2,8 17,9/2,8
N 14,2/2,8 15,3/2,8
Me 14,0/2,8 16,4/2,8
PY 1,2/9,3 1,1/9,3
P/N 1,2/9,3 1,1/9,3
P/Me 1,2/9,3 1,219.3
V/N 1,0/9,3 1,0/9,3
V/Me 1,0/9,3 1,0/9,3
N/Me 1,0/9,3 1,1/9,3
Tabaung 1.20

Cnisignomenns F,/F,3a onTuManbHUMM | HEONTUMATIBHUM INIAHAMU

3a Koe(illieHTOM TepTs

YuHHMK (YMOBHE CnisBiznomennsa F,/F, Crniesignomenns F,/F,
IIO3HAYEHHS) JUIS ONTTHMAJIBHOIO JUI HEOIITUMAJILHOT'O
TUTaHY TUTaHy
A" 101,9/2,8 47,0/2,8
P 16,0/2,8 7,9/2,8
N 19,5/2,8 11,0/2,8
Me 13,5/2,8 45,0/2,8
P/V 6,4/9,3 5,9/9,3
P/N 1,2/9,3 5,7/9,3
P/Me 1,2/9,3 1,4/9,3
V/N 7,6/9,3 1,0/9,3
V/Me 5,2/9,3 4,3/9,3
N/Me 1,4/9,3 4,0/9,3
BHCHOBKH

PeTenpHO po3rIAHYTHI NPUKIAA 3aCTOCYBaHHA qUCHepCiliHOT aHANI3H B XeMITHOMY MaTepialio3HaBCTRI
JJ1s BYABNEHHA BIUTHBY MapamMeTpiB TepPTS Ta 3HOUTYBAHHSA, IPUPOIM MONiMepiB Ta CYyMDKHOT MeTaeBoi
1oBepxHi Ha KoedilieHT TepTs Ta NiHiAHY HTEHCHBHICTE 3HOLIYBAHHS.
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