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CraTuCcTHYHA OLiHKA 3HAHb CTYJCHTIB 32 MOAYJIbLHOIO Ta
PEKTOPCHLKOI0 KOHTPOJISAMH

Ipuxapnamcokuii nayionanohuil ynigepcumem imeni Bacuns Cmeghanuxa,
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CraructiyHa IOpPIBHSUIBHA aHANi3a MOIYIBHOI Ta PEKTOPCBKOI KOHTPONI Ul JABOX IPYHm (ABOX
crierianbHOCTEH) CTyeHTiB 3a 10-0aJbHUM OLIHIOBaHHSAM IOKa3aja, [0 PO3MOAIIH OLIHOK IiANOpPSAKOBaHI
HOpMaJIbHOMY 3aKoHy [aycca. PO3CisHHS OI[IHOK BiJHOCHO BEJIMYMHH CEPENHBOI CKianae it rpymu JIT-21:
23,21% (pexropcbka KoHTpois) Ta 14,76% (MomyneHa KoHTpOIs); it rpymu AX-11: 25,27% (pexropcbka
koHTpoist) Ta 20,91% (MomynbHa KOHTPOIIS), IO HE Ja€ MiJICTaB CTBEPPKYBATH PO 3HAYHI CTATUCTHYHI

BiJJMIHHOCTH 32 BiJTHOCHIM PO3CISIHHSIM OLIiHOK.

KiouoBi ciioBa: OIiHIOBaHHS 3HaHb, PO3IOALI, CTATUCTHMYHA BIiJMIHHICTB, MOIYJIbHAa KOHTPOJI,

PEKTOpChKa KOHTPOJISL.
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The Statistical Estimation of Students’ Knowledges after Module
and Rectorial Controls

Vasyl Stefanyk’ Precarpathian National University,
57, Shevchenko Str., Ivano-Frankivsk, 76025, Ukraine

The statistical comparative analysis of module and rectorial controls for two groups (two specialities) of
students after a 10-ball evaluation showed, that distributing of estimations is inferior to the normal law of
Gauss. Dispersion of estimations in relation to a size middle for a group JII'-21 are 23,21% (rectorial control)
and 14,76% (module control) and for a group AX-11 are 25,27% (rectorial control) and 20,91% (module
control), that does not ground to assert about considerable statistical differences after relative dispersion of

estimations.

Key words: evaluation of knowledges, distributing, statistical difference, module control, rectorial

control.
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Beryn

Amnamiza Ta OOIpYHTYBaHHS BHCHOBKIB 32
pe3yapTaTaMu MEepeBipKU 3HAHb CTYACHTIB 3 XeMii 3a
TEKYYHUM CEMECTPOBHM MOIYJIEM Ta 4epe3 IBa MICSIIs
MEPEBIPKU 3aMIIKOBUX 3HAHb CTYICHTIB ] dac
MPOBENECHHSA PEKTOPCHKOI  KOHTPOJi  BHUMAraroTh
BHKOPUCTAHHS amapary Teopii MHMOBIPHOCTH Ta
MaTEMATUYHOI CTATHCTHUKHU.
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I. ExcnepuMeHTaJIbHA YaCTHHA

Jis aHami3M Ta BHCHOBKIB BUKOPUCTAIM TaKi
pe3yabTaTH OI[IHOK 3HAHb CTYACHTIB 3a 10-0ambHOIO

CHCTEMOI0O MOAYJIBHOI (M) Ta peKTOpCchKoi (K)

KOHTpOJIi:

e TIpymna JIr-21 (cnenianpHICTH «JlicoBe
TOCIIONIAPCTBO»; KYypC «XeMist» (BUKIagady —
npodecop, n.x.H. B.M.'ynynsk); KiTbKicTh



CTYICHTIB, IO B3SJIM y4acThb B MOAYJIBHIH Ta
PEKTOpCHKii KOHTponi craHoBwia N=26 (k) Ta

N=27 (M) (mans po3paxyHKy KoedimieHTa
Kopemslii Ta Horo OmiHOK N=26 (s «k» i
«M»));

rpyma AX-11 (cnewiaipHICTh «Arpoxemis Ta
I'PYHTO3HABCTBO»; KYpPC «HEOpPIaHiYyHa XeMis»
(BUKITaTAY moueHt, k.X.H. O.M. Bepcra);
KUIBKICTh CTYAEHTIB N=22 (IJIs1 «K» 1 «M»)).

3a [1 — 26] po3paxoByBaau TaKi CTaTUCTHYHI
XapaKTEePUCTUKH:

1) cepenne apudmernane (X ):

N
>x
X=" 1
N (1
2) mucrepcito (S%):
N
z X, — X
F=t 2
N_1 2)
3) cepenHe KBaapaTUIHE BigxmwieHH (S):
S=48%; A3)
4) xoedimieHT Bapisii (y):
S
Y=_3: “4)
X

5) MOKa3HUK CTYIEHs arperarii OiHOK B PO3IIOiT

(E):

SZ
E= c)
X
6) navaneHi Mmomentu (h) 1, 2, 3, 4 — nopsakis:
1 &,
= Xi s (6)
N2
7) ueHtpanbui MoMenTr (m) 1, 2, 3, 4 — nopsiaKis:
I & _\k
m, =— X, —X), 7
=N —%)
ne k — mopsiiok MOMeHTY;
8) xoedirieHT acuMeTpii pPO3MOILTY OIIHOK (as),
CepeliHE KBaJpaTHYHE BigXwieHHS (S,s) Ta Horo
notpiiiHe 3HaueHHs (3S,;):
m,
% s as s (8)
m, (N+1)(N+3)

9) koe(illieHT eKcIlecy PO3MOALTY OINHOK (€eX),
CepeliHE KBaJpaTUYHE BiIXWICHHS (S.) Ta Horo

I’ SITipHE 3HAYCHHS (5Sy):

24(N-2)(N-3)N
(N=1)* (N+3)(N+5)
9
10) po3paxyHKOBE 3HAUECHHS (N(x)z)p KpHTepilo ® i
MaKCUMAQJIBHUM PpIBEHb 3HAYYIIOCTH (Olmay), IO
BiJITIOBi A€ (Ncoz)p Ta CTYIEHS BiJIIOBIIHOCTH OILIIHOK

X =

my
_2_3; Sex =

mj
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HOpMalbHOMY 3akoHy Iaycca F,i(u)z)a IUIS  piBHIB
3HAYYIIOCTH OL:
2 1 N ’
(Nco ) =— <+ ZPki)-wlxi)F . a0
p 12N g
e p(x) =05+ ® (z) — TeopeTyHa HMOBIPHICTH
ToNajaHHsl BUIAAKOBOI BenmunHu X (Z) Ha i-
MicIle BapialiiHoOro psays;

;X; W(Xi)=

S

GyHKIST po3nofiy (Hakomp4eHa 4YacTora —
YacToTa MONaJaHHs X; Ha i-Micle y BapialiiiHoMy

pani).
D(z,) = o j[— —sz -

¢ynxuis Jlamtaca [25].

3a HepiBHICTIO (Nmz)pSZa(a) [25] BuzHauanm
piBeHb 3HAYYIIOCTH MPHHAHATTA TillOTE3W PO
MiANOPSITIKYBAHHS EMITIPUYHHUX JaHUX HOPMAJIbHOMY
3aKkony posnoniny laycca.
MOPIiBHIOBANM JIBI AWCIiepcii OIHOK 3a
PEKTOPCHKOI0 KOHTPOIBHOIO (K) Ta MomyieM (M) 3a
kpurepiem @imepa F:

i—0,5
z; =

eMITipHYHa

(11)

SZ
1 max
, (12)
p 82
lmll’l
YCTAHOBJIIOIOYM  CTATUCTHYHY  BIAMIHHICTH  IHX

Jucriepciif mpu mopiBHAHHI po3paxoBaHoro F, Ta
tabmumynoro (F,=F,) 3HaueHb 1BOro KpUTEPirO s
nBoX piBHIB 3Hauymoctd o=0,05 ta o=0,01, npu
BOMY JaBajli OI[HKY CTYIEHIB CTaTUCTHYHOL
piBHoctH [&(F)] Ta HepiBHOCTH [E2(F)];

e TOpIBHIOBAIM JBI CEpeAHi OIIHOK 3a
PEKTOPCHKOI0 KOHTPOIBHOIO (K) Ta MomyiaeM (M) 3a
kpurepiem CThiozieHTa t:

t = Xe =X |, (13)
p 2 2
S; S,
+
N, N,
YCTAHOBJIIOIOYM  CTATUCTHYHY  BIAMIHHICTH  IHX

Jucriepciii mpu TMOpiBHAHHI po3paxoBaHoro t, Ta
TabmuaHOro (t;=ty) 3HAYCHb IHOI'O KPUTEPIIO A
nBOX piBHIB 3Hauymoctd o=0,05 ta o=0,01, npu
LUBOMY JIAlOYM OLIHKY CTYIEHIB CTATHCTUYHOI
piBHocTH [€;(t)] Ta HepiBHOCTH [Ex(t)];
po3paxoByBamu KoedimieHT Kopenamii (r)
MiX pe3yabTraTamu (K) i (Mm):
|

N
Z(XéiYii )_NXéYa
1=1
:||:Z( ii )_I Yi
Ta JOBOIWJIM HOTr0 3HAYYNICTh 33 KPUTHYHUM
3HaYeHHSIM (Ip), KpuTepieM CrbioneHTa () Ta
z-niepeTBopeHHsiM  Dimepa, MOpPiBHIOWOYM  HOro

(14)

SR D

i=1



po3paxoBaHe  3HA4EHHA |Ip| 3 Ip=re=Ty,
po3paxoBaHe 3HaueHHs KpuTepis CTbrofeHTa |t,| 3
TaOJIMIHUM t=ty, po3paxoBaHe 3HAYEHHS
z-nieperBopeHHs dimepa |z, | 3 100yTKOM KBaHTHIISA
HOPMAaJILHOT'O HOPMOBAHOrO po3moniity z.{1-o/2} Ha
cepeHE KBaJpaTHYHE BIAXWJICHHS Z-pO3NOAUTY G,
BIJIMOBITHO JIJIs IBOX piBHIB 3Hauymocta o=0,05 Ta
0=0,01, mpu uBOMY J[aBaJIM OLIHKY CTYIICHIB

miHiiHOCTH &)(1), &2(t), E2(Z) Ta HemimiliHOCTH &;(T),
&1(t), &1(z) KOpenALIHHOTO 3B’ SA3KY.

I1. Pe3yabTaT T2 00rOBOpPEHHS

1. Pe3ynbratu CTaTUCTUYHOI 00poOKu
pe3yabTaTiB  TEpeipKd  3HaHb  CTYJCHTIB  3a
MOIYJIbHOIO (M) Ta PEKTOPCHKOK KOHTPOJISIMH
3BeJieH] B Ta0m. 11 2.

Tabmums 1

[NopiBHsiIbHA MaTEMaTHYHA aHAII3a PE3YIIBTATIB PEKTOPCHKOI Ta MOAYIBHOI KOHTPOJT
3 Kypey «Xemisy ais rpynu JIT-21
(Buxamayd — npodecop I'yymsak b.M.)

. PekTopchka MonynbHa
DymKuis o KOHTp(E‘IH (x) KOHTE)[Z)/HH (M)
N 26 27
X 8,076923 7,703704
s 3,513846 1,293447
S 1,874526 1,137298
7,% 23,20841 14,76301
E 0,435048 0,167899
h, 8,076923 7,703704
h, 68,61538 60,59259
hs 606,9231 486,1481
h, 5536,4615 3973,9259
m; 0 0
m, 3,378698 1,245542
m; -1,85708 0,170198
my 18,1437275 3,0934760
as -0,29902 0,122438
Sas 0,437688 0,430946
3Sas 1,313064 1,292837
ex -1,41062 -1,00598
Sex 0,782964 0,774024
5Sex 3,914822 3,870118
& (as) 1,463722 3,519708
&, (3as) 4,391167 10,55912
& (ex) 0,55505 -0,76942
& (5ex) 2,775249 -3,84712
(No?), 0,2553 0,1865
Omax 0,193063 0,291343
£ (), 0,01 2,912 3,987
&1 (), 0,05 1,807 2,474
£ (0), 0,10 1,360 1,862
&1 (), 0,20 0,945 1,293
£ (), 0,30 0,722 0,988
&1 () 0,40 0,575 0,787
£ (0), 0,50 0,464 0,635
KoediuienT xopensimii rp,=0,576028




TaGumuis 2

[opiBHsUTbHA MaTeMaTHYHA aHali3a PEe3YJIbTAaTiB PEKTOPCHKOI Ta MOIYJIBHOT KOHTPOJII
3 Kypcy «Heopraniuna xemist» s rpymu AX-11
(Buxitamad — goreHt Bepera O.M.)

. PekTopchka MonynbHa
DymKuis o KOHTp(E‘IH (x) KOHT’gZHH (M)
N 22 22
X 6,545455 6,909091
S? 2,735931 2,08658
S 1,654065 1,4445
v, % 25,27044 20,90724
E 0,417989 0,302005
h; 6,545455 6,909091
h, 45,45455 49,72727
h; 330,5455 371,5455
hy 2494,5455 2869,1818
m 0 0
m, 2,61157 1,991736
ms -1,16304 0,453043
my 18,1506728 7,5204563
as -0,27558 0,161173
Sas 0,468114 0,468114
3Sas 1,404341 1,404341
ex -0,33873 -1,10425
Sex 0,820989 0,820989
5Sex 4,104947 4,104947
£, (as) 1,698678 2,904421
& (3as) 5,096033 8,713264
& (ex) 2,423744 0,743481
&, (5ex) 12,11872 3,717404
(Nob), 0,1656 0,1534
Omax 0,330135 0,355124
1 () 0,01 4,490 4,847
£ (0), 0,05 2,786 3,008
£ (), 0,10 2,097 2,264
£ (), 0,20 1,457 1,572
E1 (@) 0,30 1,113 1,201
&1 (), 0,40 0,886 0,956
£ (0), 0,50 0,715 0,772
KoediuienT xopensimii rp,=0,75096
. 2.5k BumHO 3 Ta6_ﬂ. 1, _zlocnimKeHHﬂ pesynbTaTiB  H.3.p., Tak Ak |ex| < 5Su (),
mMAnopAaAKYBaHHA PE3YIbTATIB OIL[IHOK 3HAaHb @(SCX):2,775 (K), |ex| < SSeX (M), @(5@():1847 (M)
crynentis  1pynu JI[-21  HOpMaibHOMY 3aKOHY JlilicHo, mepeBipka TiloTe3d MO BiAMOBIIHICTH

posmoniny (H.3.p.):|as| < S, (x), &(as)=1,464 (x);
las| < Su (M), &;(as)=3,520 (M), ame |ex| > S (K),
&3(ex)=0,555 (k); |ex| > Sex (M), &3(ex)=0,769 (M), mo
HE BHKIIOYAE MOXKIMBOIO IiAMOPSAKYBAHHSA IIUX
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pe3yNnbTaTiB  OLIHOK 3HaHb CTYAEHTIB H.3.p. 3a
KpHTEpieM ®° TOKa3ama, II0 (Noaz)p=0,2553 (x),
(Noaz)p=0,1865 (m). lle BigmoBimae  piBHIO
3Hauymoctu o>0,19 (x) Ta a>0,29 (M), BiamoBigHo, i



JIO3BOJIAE 3pOOMTH BHMCHOBOK IIpO Te, IO H.3.p.
OLIIHOK 3HaHb CTYJEHTIB HE CYNEPEUHTh pe3yIbTaTaM
MOJYJILHOI Ta PEKTOPCHKOI KOHTPOTI.

3.4k BugHo 3  Ta0Om. 2,  JOCIIIKEHHS
MiANOPSIKYBAaHHS ~ pe3yJbTaTiB  OLIHOK  3HAaHb
crymentiB  rpymn  AX-11 mH.3.p.fas] < Sy (K),

C1(as)=1,699 (x); [as| < Sqs (M), & (as)=2,904 (m), mpu
upoMy |ex| < Sex (k), E3(ex)=2,424 (k), ane |ex| > Sex
(M), &(ex)=0,743 (m). Tak sk B OCTAHHBOMY BUINAAKY
lex| < 5Sex (M), &i(5ex)=3,717 (M), To mepeBipka
rinoTe3d Mpo  BiAMOBIMHICT pE3YyNbTaTiB OLIHOK
3HAHB CTYJCHTIB H.3.p. 33 KpUTEpieM @ MOKa3ala, 1o
(N©*),=0,1656  (x), (Nw’),=0,1534 (m). lle
BianoBiznae piBHro 3Hauymoctu o>0,33 (x) ta 0>0,35
(M), BIATIOBIZHO, 1 103BOJISIE 3pOOUTH BUCHOBOK ITPO
Te, IO H.3.p. OI[IHOK 3HAaHb CTYACHTIB HE CYNEPEUUTh
pe3ynbTaTaM MOIYJIBHOI Ta PEKTOPCHKOi KOHTPOJI.

4. BucHoBkH 11.2 Ta 1.3 103BOJISIOTH TOOYAyBaTH
JIOBIpYi 1HTEPBAIU I MAaTEMaTUYHOTO CIIOJiBAHHS

o e 2
a,, TeHepaJbHOI JucHepcii ©°, TIeHepalbHOro
koedilieHTa Bapiallii v, ITeHepalbHOro KoedilieHTa
arperamii Ta BukopuctatH Kpurepii dimepa,

CrelozieHTa, z-mieperBopeHHs dimepa i KPUTUIHOTO
3HA4YeHHs KoedilieHTa KOopensuii Ui IepeBipKu
rinore3 Mpo CTATHCTHYHY PIBHICTh T'eHEPaJbHUX
JICTIEPCii Ta MAaTEMaTHYHUX CIIOJ[IBaHb, 3HAYYIIOCTH
KOe(ILliEHTIB KOPEISAIii.

5. Hapiiinicte (moBipua WMOBIipHiCTB) p=1-0 Ta
TOYHICTH (AOBIpYMI iHTEPBAJT) PE3YJIbTATIB.

5.1. MaTeMaTH4YHe CIOTiBAHHS a; 32 X ;.

5.1.1. I'pyna JII-21:

® PEKTOPCHhbKAa KOHTPOJIA:
a=0,05 p (7,3196 < a, < 8,8342) = 0,95;
a=0,01 p (7,0524 < a,< 9,1015) = 0,99;

} (16)
a=0,05 p (6,2685 < a, < 7,5497) = 0,95;}> (18)
a=0,01 p (6,0372 < a, < 7,7810) = 0,99.

® MOIYJIbHA KOHTPOJIS:
0=0,05p (7,2537 < a,,< 8,1537)=0,95;

5.2. TenepaibHa aucnepcist 0'i2 32 OiHKOI0 Siz.
5.2.1. Ipyna JIT-21:

0=0,01 p (7,0955 < a, < 8,31120) = 0,99.
® PEKTOPChKAa KOHTPOJIS:

(15)

5.1.2. Ipynma AX-11:
® PEKTOPCHKA KOHTPOJISI:
a=0,05 p (5,8119 < a < 7,2790) = 0,95:
a=0,01 p (5,5471 < a < 7,5438) = 0,99:
® MOZYJILHA KOHTPOJISI:

(17)

3az: a=0,05p[2,0293 < 6,>< 6,7860] = 0,95;}(19)
a=0,01 p [1,7505 < 6,® < 8,6603] = 0,99;

3a y*: 0=0,05 p [2,1610 < 5,°< 6,6956] = 0,95;} (20)
a=0,01 p [1,8719 < 5> < 8,3504] = 0,99;

¢ MOAYJ/IbHA KOHTPOJIA:

3az: 0=0,05p[0,7529 < 6,7 < 2,4763]=0,95;] (21)
a=0,01 p [0,6507 < 5, < 3,1496] = 0,99;
3a y*: 0=0,05 p [0,8082 < 5, < 2,4299] = 0,957) (22)
2

0=0,01 p [0,6964 < 5,> < 3,0134] = 0,99.
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5.2.2. Ipynma AX-11:
® PEKTOPCHKA KOHTPOJISI:

3az: a=0,05p[1,5284 < 6,>< 5,4583]=0,95;] (23)
a=0,01p [1,3087 < 5,> < 7,0610]=0,99;

3a y*: 0=0,05 p [1,6194 < 5,°< 5,5890] = 0,951 (24)
a=0,01p [1,3878 < 5,> <7,1550]=0,99;

® MOAYJbHAa KOHTPOJISI:

3az: a=0,05p[1,1656 <, <4,1628]=0,95;] (25)
a=0,01 p [0,9981 < 5, < 5,3851]= 0,99;

3a y*: 0=0,05 p [1,2350 < 6, > < 4,2625]= 0,957 (26)
a=0,01 p [1,0584 < 5, < 5,4568]= 0,99

5.3. Po3cissnns pe3yJabTaTiB BiZHOCHO

BEJIMYMHU CEPeAHbOI OI[IHOK 3HAHb CTY/CHTIB
(koedimieHT Bapiarlii) cTaHOBUIIO:
5.3.1. I'pyna JII'-21:

e Il PEKTOPCbKOI KOHTpoai: 7v,=23,21% 3
HaJIHAHICTIO p=1-a Ta  TOYHICTIO IS
TeHepaJIbHOT0 Koe(illieHTa Bapiallii vy
o st 0=0,05 p[O,l776<DK<0,3347]=0,95;} (27)
e s 0=0,01 p[0,1640<v,<0,3966]=0,99;

IJIsT  MOAYJBbHOI KoHTpoai: v,=14,76%
HaAIHAHICTIO p=1-a Ta  TOYHICTIO
TeHepaJIbHOTO KoeillieHTa Bapiallii vy,
o 11 a=0,05 p[0,1143<v,<0,2083]=0,95; | (28)
e s 0=0,01 p[0,1059<v,,<0,2435}=0,99.
5.3.2. I'pyna AX-11:
JUI1  PEeKTOPCbKOI KOHTpodi: v,=25,27% 3
HaAIHAHICTIO p=1-a Ta  TOYHICTIO TUIS
reHepaJIbHOTO Koe(illieHTa Bapiatii vy
o 1 o=0,05 p[0,1 885<DK<0,3834]=0,95;} (29)
o s a=0,01 p[0,1726<v,<0,47141=0,99;
IJI  MOAYJbHOI KoHTpoai: v,=2091% 3
HaAIHAHICTIO p=1-a Ta  TOYHICTIO IS
reHepaIbHOT0 KoedilrienTa Bapialfii v,,:
o 111 0=0,05 p[O,l566<UM<O,3142]=0,95;} (30)
e s 0=0,01 p[0,1436<v,<0,38401=0,99.

5.4. lTokazuuk crynens arperauii (E) ouinox
3HaHb CTY/ICHTIB B PO3MO/IiII CTAHOBUB:

5.4.1. nsa rpymm JII'-21:

® PEeKTOPChKAa KOHTPOJIS:
2

S,
E, =—=0,4350<1;

3
U

s (31)
G,
e MOIYJIbHA KOHTPOJISL:
S?
E, =2i-01679<1, (32)

G,

1
TO0OTO B 000X BHNAgKaxX pO3MOALT OIIHOK 3a
arperaTUBHUMHU CTaTUCTHYHUMH BJIACTHBOCTSIMH €
perynsipHuM  (pIBHOMIpDHHM), TIPH LBOMY OLIHKH
MOIYJIbHOI KOHTPOJIi MAarOTh OUIBIIMN  CTYIiHb

PEryIApHOCTH ¢ (E) = 1
‘ E

i

=5956 HIK PEKTOPCHKOI

Amnanoriyauit BHUCHOBOK

1
+(E)=—=2,299-
E(B)=¢

¢



BUIUIMBAE 3a ominkamu: A;,=1 — E,, = 0,8320 < 1;

A=l —E(=0,5650< 1;
1-A —-A,
A‘:7&:4,955>1;AA:1 < =1,299>1-
2i A 2¢
(33)
5.4.2. nsa rpynu AX-11:
® PEeKTOPCHKA KOHTPOJIS:
2
E, =—=0,4180 < 1; (34)
O,
€
® MOIYJIbHA KOHTPOJISI:
S?
E, =—=0,3020<1, 35)
O,

1
TOOTO B 000X BHIANKaX pO3MOALT OIIHOK 32
arperaTMBHAMHU CTaTUCTUYHUMHU BJACTHBOCTSIMH €
peryaspHuM (piBHOMIpHHM), TIPH IHOMY OIUHKH
MOIYJIbHOI KOHTPONI MalOTh OUIBIIKMN  CTYIiHb
permepHOCTH

S (E)—

—— =3311, HiX PEeKTOPCHKOI
E,
L

€, (E)_ =2,392. (36)

AHaJ'IOFl‘IHI/Iﬁ BHCHOBOK BUIIJIMBAE€ 3a OHiHKaMI/I:
An=1 —E,=0,698 < 1; Aj=1 —E,=0,582<1; (37)

ﬂ:2,311>1;A, =ﬂ=1,392>1~ (38)
A A

6. CtaTucTHyHi
rpynu JII'-21.

6.1. ITepeBipka HyaboBoi rimoresu H, npo
PiBHICTH TreHepaJbHHMX AMCHEpCii OIIHOK 3HaHb
cryzaeHTiB rpynu JII'-21:

Ho: 6K2 =0M2

T

S # S,
3a kpurepiem Dimepa F mokazano, mo po3paxoBaHe
3HavyeHHs F, fopiBHIoe:

ss/ i
=22 =2,7167

A

2i

OWIHKH 3HAHb CTYIEHTIB

39)

40
=g / o (40)

11O ITiATBEPIKYE:
e 3 0=0,05 F,=2,7167 > Fos=F, {q=1-
a/2=0,975;  £=25; £,=26}=2,220, wmo H,
BiZKHIaeThC  (TeHepalbHi jucrepcii O i Gy

HepiBHi; BuGipKkoBi aucnepcii S, i S, HeomHOPimHI),
TOOTO MIXK PpO3CISHHAMHU OIIIHOK 3HAaHb OLIA
cepeqHbOl 32  PEKTOPCHKOI  Ta  MOJIYJIBHOIO
KOHTpOJSIMH 3 HMOBIipHicTIO 95% € cyTrTeBa
CTATHCTHMYHA PIi3HUIS 31 CTYIEHEM HepiBHOCTH

&, (F) =

Ta CTYIICHEM piBHOCTI/I

=1,224

0,05

g(F)_ =0817:
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o 3 0(,20,01 Fp:2,7167 < FO,Ol:FT {q:l_
0/2=0,995; £=25; £,=26} 2880, o Hy BigkumaeThest
(reHepanLHl I[I/ICHepCII o i o, piBHi; BHGIPKOBI
zmcnepcn SK2 i SM2 OMHOpiAHI), TOOTO MiX
PO3CISSHHSIMM ~ OLIIHOK 3HaHb Oulsg cepeqHboi 3a
PEKTOPCHKOI0 Ta  MOIYJIBHOIO  KOHTPOJSIMH 3
HMoBipHicTIO 99% HeMa€e CYTTEBOI CTATHCTHYHOL

pisanni 3i crynenem pisnoctn & (F)=1,060 ta
crynenem HepiBHoctn &, (F) =0,943.
6.2. IlepeBipka HyawsoBoi rimotesm H, mnpo

PiBHICTH TeHEpPaJbHUX CepeaHiX OI[IHOK 3HaHb 3a
PEKTOPCHKOIO (a;) Ta MOAYIBHOO (a,,) KOHTPOJISIMHU:

Hy: a,=a,
T 1 (41)
X # Xy
3a  kpurepiem CrhromeHTa t IOKa3amo, IO
PO3paxyHKOBE 3HaUeHHs t, TOPiBHIOE:
X, —X,
t = = L =0,8723, (42)

2 2
S; + S;
N, N,
11O ITiATBEPIKYE:

3 a=0,05 [t,|=0,8723 < tops= t; {q=0,975;
f=44}=2,0154, T0OTO HynmbOBa rinorea Hy mpo
CTaTUCTUYHY  DIBHICTh  TI€HEpAIBHUX  CEpeAHiX
npuiiMaeTbes 31 cryneneM piBHoctu &;(t) = 2,310 Ta
cryneHeM HepiBHOCTH  &,(t) 0,433, T0OTO 3
HMOBIpHICcTIO 95% CTBEpIKYEMO, IO MK CEpeaHIMHU
OLIHKAMH 3HaHb 33 PEKTOPCHKOI Ta MOAYJIBHOO
KOHTPOJSIMA ~ HEMAa€  CYTTEBOI  CTATHCTUYHOL
pi3Huui;

e 3 a=0,01 |t,|=0,8723 < to0= t; {q=0,995;
f=51}=2,676, TobTO HympoBa rimore3a H, mpo
CTaTUCTUYHY  DIBHICTb  T€HEpAIBHHX  CEpeAHiX
npuiiMaeTbes 31 cryneneM piBHoctu &;(t) = 3,068 Ta
cryneHeM HepiBHocTH  &,(t) 0,326, TOOTO 3
HMOoBipHicTIO 99% CTBEpIKYEMO, IO MK CEpeIHIMHU
OLIHKAMH 3HaHb 3a PEKTOPCHKOI Ta MOAYJIBHOO
KOHTPOJISIMA HEMA€ CYTTEBOI CTATUCTUYHOI Pi3HMIL.

7. CTaTHCTHYHI OHKH
rpynu AX-11.

7.1. IlepeBipka HyawsoBoi rimotesm H, mnpo
PiBHICTH IeHepaJbLHUX aucHepciii csK2 i GM2 OILIIHOK
3HaHb CTyleHTiB rpynmu AX-11:

Ho: 6K2 =0M2

T

SC# S,
3a kpurepiem ®Dimepa F mokaszano, 1mo po3paxoBaHe
3Ha4yeHHs F, fopiBHIoe€:

SS/
b=ss /

11O ITiATBEPIKYE:

3HaHb CTYIeHTIB

(43)

——13112’ (44)




e 3 0=0,05 F,=13112 < Fyos=F; {q=1-
a/2=0,975; f=21; £,=21}=2,405, wmo H,
npuitMaeThest (FeHepatbHi IUCIepcii 6, i Gy PiBHi;
BHGipKOBi mucrepcii S, i S, OXHOPIAHI), TOOTO Mix
PO3CISIHHAMHU  OINIHOK 3HaHb Ol CepenHboi 3a
PEKTOPCHKOI0 Ta  MOAYJBHOIO  KOHTPOJSIMH 3
HMOBIpHICTIO 95% HeMae CyTTEBOI CTATHCTUYHOL

F
pisHMUi 3i cTymeHeM piBHOCTH & (F)= 003 _ 1,834
p
. F
Ta CTyNEHEM HEPIBHOCTHU &,(F)=—L—=0,545;
0,05

e 3 0=0,01 F=13112 < Fy0=F;, {qg=1-

a/2=0,995; f=21; f,=21}=3,215, mo H,

BiIKHIa€ThCs (TeHepasIbHi aucrepcii o, i G, piBHi;
BHGipKOBi mucrepcii S, i S, OXHOPIIHI), TOOTO Mix
PO3CISIHHAMHU OINIHOK 3HaHb Ol CepenHboi 3a
PEKTOPCHKOI0 Ta  MOAYJBHOIO  KOHTPOJSIMH 3
HMoBipHicTIO 99% HeMa€ CyTTEBOI CTATHCTHYHOL

Pi3HMLI 3i CTyneHeM PiBHOCTH g (F)= Fo0s = 2,452
F
p

p

Ta CTYIICHEM HEPiBHOCTH £,(F) = = 0,408

0,05
7.2. IlepeBipka HyJaboBoi rimoresu H, mnpo
PiBHICTH TeHepaJbHUX CepPeIHiX OLIHOK 3HAaHb 3a
PEKTOPCHKOIO (a;) Ta MOAYIBHOO (a,,) KOHTPOJISIMHU:

Hy: a,=a,
(45)
X # Xy
3a  kputepieM CrpiofeHTa t TmOKasajo, IO
PO3paxyHKOBE 3HaUeHHs t, TOPiBHIOE:
X, —X
t, = = —1=0,7767, (46)
$2 s
N, N,

IO i ATBEPIDKYE :

e 3 a=0,05 [t,]=0,7767 < tops= t, {q=1-0/2
=0,975; =42}=2,0182, T00TO HymhOBa Trimore3a H
PO CTaTUCTUYHY PIBHICTh T'€HEPaJbHUX CepenHiX

npuiMaeTbes 31 CTyIIEHEM piBHOCTH
t .
E(t)= 005 _p598 Ta  CTYNCHEM  HEPIBHOCTH
I
t . I
E,(t) = ‘ P‘ — 0385, T00TO 3 iiMoBipHicTIO 95%

t0,05
CTBEPDKYEMO, 1110 MK CEPEHIMU OLIIHKAMH 3HaHb 32
PEKTOPCHKOI0 Ta MOAYJIBHOIO KOHTPOJSIMH HEMAa€
CYTTEBOI CTATHCTUYHOI Pi3HUL;

e 3 a=0,01 [t,]=0,7767 < top= t; {q=1-0/2
=0,995; =42}=2,6984, t06T0 H{ NpPO CTATUCTHYHY
PIBHICTh T€HEpaJbHUX CEepeIHIX NpHAMaeThCa 3i

a@=

to0s

CTyNEHEM  piBHOCTH |— =3,474 Ta
t

o
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CTYNIEHEM HEPIBHOCTH &, (1) :M =0,288, TOOTO 3
0,05

HMoBipHIcTIO 99% CTBEpIKYEMO, IO MK CEpeIHIMHU

OL[IHKaMH 3HaHb 3a PEKTOPCHKOIO Ta MOJIYJIBHOO

KOHTPOJISIMU HEMA€ CYTTEBOI CTATUCTUYHOI Pi3HMIL.

8. Kopessiiiiina ta perpeciiina anaJisa.

BusBisiin  JTiHIAHMEA 3B'S30K 32 KOCQIIlIEHTOM
KOpeJslii, BHCyBaroud HynboBY rinmoresy Hy mpo
PIBHICTH HYJIIO T€HEPAIBHOrO Koe(illieHTa KOopessil
JUTSL IBOX PSAIIB OIIIHOK 3HAaHb 3a PEKTOPCHKOIO Ta
MOJIYJIFHOIO KOHTPOJISIMU:

Ho: ? =0

T

IpY BIANOBiAHIA OWiHII P, 1 Pw 32 BUOIPKOBUMU
3HAYCHHAMHU Koe(illieHTa KOPEIAIl Iy 1 Iy
3Hauymiicte KoedillieHTa Kopensuii BH3HAYaIM 3a
HOrO  KPUTHYHMM  3HAUEHHSAM Iy, KPHTEpiEM
CrrlonieHTa ty Ta Z-QYHKINE epeTBopeHHs Dimrepa.

8.1. I'pyna JII'-21

8.1.1. 3a KpUTHYHUM 3HAYEHHSIM KoedilieHTa
KOpeJIsuii:
0=0,05. Tak sx | 1,|=0,576028 > 105 = Iy
{q=1-0/2=0,975; f=N-2 24} = 0,3882, o H,
BIIKHAIa€EMO 3 WMOBIipHICTIO 95% CTBEPIKYEMO, IO
MDK OIliIHKAMH 3HaHb PEKTOPCHKOI Ta MOMYJIbHOL
KOHTPOJIi € HaxiliHumii JiHiifHUH 3B'A30K 31 cTyrIeHeM
JIHIAHOCTH 3B’S3KY:

;) -
&,(r) = L’ =1,484 Ta CTYNEHEM HEIIHIMHOCTH
0,05

£,(r) = 29 _ 0 674
3
o 0=0,01. Tak sx | r,|=0,576028 > ro9; = Iy,

{q=1-0/2=0,995; f=N-2 24} 0,4958, to H,
BIIKHAIa€MO 3 WMOBipHICTIO 99% CTBEpIKYEMO, IO
MIXK OLIHKAMH 3HaHb PEKTOPCHKOI Ta MOMYJIBHOL
KOHTpOJIi € HaAiliHmii JiHiifHUH 3B'A30K 31 CTyrIeHeM
JIHIAHOCTH 3B’SA3KY:

g, (r) = ﬂ =1162 Ta CTymeHeM HETIHIHHOCTH
To.01
To.01

(1) = = 0.861-
i

8.1.2. 3a kpurepiem CTbIOAeHTA:

b /N-2=34522. (47

Y-

0=0,05. Tax 5K | t,[=3,4522 >ty s = t;, {q=1-
0/2=0,975; f=N-2 = 24} = 2,064, To H,, Bigkunaemo 3
HWMOBIpHICTIO 95% CTBEpPKYEMO, IO MK OIlIHKAMHU
3HaHb PEKTOPCHKOI Ta MOJIYJIBHOI KOHTPOJi €
Hagiiomii  JiHiHUA ~ 3B'A130K CTyIIEHEM
JIHIAHOCTH 3B’S3KY:

t, =

31



I|
t0,05

Ta CTYNCHEM HENiHIHHOCTU

g, =" =1,673

3B’SI3Ky g, (t) = Lo

=0,598>
W
0=0,01. Taxk sk | t,[=3,4522 > ty0; = t, {q=1-
0/2=0,995; £=N-2 =24} = 2,797, To Hy Binkumaemo 3
HMOBIpHICTIO 99% CTBEPIKYEMO, IO MK OIlIHKAMH

3HaHb PEKTOPCHKOI Ta MOIYJIBHOI KOHTPOIi €
HamiifHWil  JTiHiifHWI ~ 3B'A30K 31 CTyIEeHEM
JIHIAHOCTH 3B’SA3KY:
g, (t) = ‘ ‘ =1,234 Ta CTYICHEM HENiHIHHOCTH

0,01
3B’SI3K Lo.01

YE ()= =0,810-

)

8.1.3. 3a z-pyukuicro neperBopenns @imepa:

2:Zp_5n

£ =0,6565;0, =
1,

! =0,208514
VYN -3
.(48)
o 0=0,05. Tak sx | z,[=0,6565 > (z050,) =
1,96 - 0,208514 0,4087, To H, Bigxumaemo 3
HWMOBIpHICTIO 95% CTBEPIKYEMO, IIIO MK OIlIHKAMH
3HaHb PEKTOPCHKOI Ta MOIYJIBHOI KOHTPOJi €
Hagiiomii  JHiHIAHAA ~ 3B'M130K CTyIIEHEM
JIHIAHOCTHU 3B’S3KY:

&,(2)= ﬁ
c,)

HENIHIHHOCTH 3B’ 3Ky £,(2) = (z,

31

Ta CTYIICHEM

=1,606

(005

GZ)

05 °

=0,623-
2

o 0=0,01. Tak sx | z,[=0,6565 > (zp01'0,) =
2,58 + 0,208514 0,5380, To H, Bigxumaemo 3
HMOBIpHICTIO 99% CTBEPIKYEMO, IIIO MK OIlIHKAMHU

3HaHb PEKTOPCHKOI Ta MOIYJIBHOI KOHTPOIi €
HamiifHWil  JTiHiffHWA ~ 3B'A30K 31 CTyIEeHEM
JIHIAHOCTH 3B’SA3KY:
2
E,(z)=— 2 =1,220 Ta CTYIICHEM
(z Zy01 -G,)
HENiHIHHOCTH 3B’ SI3K (Zo01"O,)
e OCTH 3B’A3KY ¢ (z) = 2L _~27 —(),820-
2,
8.1.4. loBipua iimoBipHicTe Ta  goBipui

iHTepBaIM 1715 KoedilieHTa KOpeasmii:

p{[expﬂzu)—l} p{ H -0 49)

exp(2z,)+1

0=0,05: z,;=7,- (zp,055,) = 0,2478;
2,=Z,+ (20,05 0,) = 1,0652;
p(0,2429 < p < 0,8938) = 0,95;
0=0,01: z;=z,- (zp,01'0,) = 0,1185;
Z2:Zp+ (Z()q()l'Gz) = 1,1945,
p(0,1179 < p < 0,8320) = 0,99;

exp(2z,)—1
exp(2z,)+1
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8.1.5. PiBHHHHH JiHiiHOI MoeJTi:

0,);

Xy =X, +T, —(o

X, = 0,7628 + 0,9494XM.

8.2. I'pyma AX-11

8.2.1. 3a kpuTHYHMM 3HaYeHHs KoedilieHTa
KOpeJIsuii:
0=0,05. Tak sx | 1,/=0,75096 > 1905 = 1y
{q=1-0/2=0,975; f=N-2 20} 0,4227, to Hy
BIIKHAIa€MO 3 WMOBipHICTIO 95% CTBEpIKYEMO, IO
MDK OIliIHKAMH 3HaHb PEKTOPCHKOI Ta MOMYJIbHOL
KOHTpOJIi € HaxiliHmii JiHiifHUH 3B'A30K 31 CTyeHeM
JIHIAHOCTHU 3B’SA3KY:

E,(r)= ‘ ‘

Ta HEJHIHHOCTH

=1,777 CTyIIEHEM

0,05

005 0,563

|

0=0,01. Tak sk | 1,}=0,75096 > 1901 = Ty
{g=1-a/2=0,995; f=N-2 = 20} = 0,5368, T0 H,
BIIKHAIa€MO 3 WMOBIipHICTIO 99% CTBEpIKYEMO, IO
MK OLIHKAMH 3HaHb PEKTOPCHKOI Ta MOMIYJIBHOL
KOHTpOJIi € HaxiliHumii JiHiifHUH 3B'A30K 31 cTyrIeHeM
JIHIAHOCTH 3B’S3KY:

& (r)=

r) -
&,(r) :‘71) =1,399 Ta CTYINCHEM HEIIHIMHOCTH

0,01
r0 01
E.n(r) =77 = Oa715 :
d
8.2.2. 3a kpurepiem CThlOI€HTA:
I
» = T——=VN-2=50858.
A= I
0=0,05. Tax sk | t,|=5,0858 > to05 = t, {q=1-

0/2=0,975; f=N-2 =20} = 2,086, To H, Bigkunaemo 3
HWMOBIpHICTIO 95% CTBEpPKYEMO, IO MK OIlIHKAMHU

(50)

t

3HaHb PEKTOPCHKOI Ta MOJIYJIBHOI KOHTPOJi €
HamiiiHWil  JiHifiHMIA ~ 3B'A30K 31 CTymeHeM
JIHIAHOCTH 3B’SA3KY:
g, (t) = ‘ ‘ =2,438 Ta CTyNeHeM HENiHIHOCTH
0,05
to
3Bﬂ3Kya(t)=—=0410s

)
0=0,01. Taxk sk | t,|=5,0858 >ty = t; {q=1-
0/2=0,995; f=N-2 =20} = 2,845, To H,, Bigkunaemo 3
HMOBIpHICTIO 99% CTBEpPPKYEMO, IO MiXK OIlIHKAMHU
3HaHb PEKTOPCHKOI Ta MOIYJIBHOI KOHTPONi €
Ha/iHHMH JTiHIHHUA 3B'SI30K 31 CTyIEHEM JIIHIHHOCTH
3B’SI3KY:

M
to.0

g, (t) = =1,788 Ta CTyIeHeM HEJIHIHHOCTH

3B’SI3KY E,(t) = Lo.01 =0,559 -
t

i



8.2.3. 3a z-pyukuicro neperBopenns @imepa:
1 1+rp 1

z =—In
L) VN-=-3

z

=0,9752%c, =

=0,229457

i —-T
p

. (81)
0=0,05. Tak sk | z,|=0,9752 > (zos50,)
{q=1-0/2=0,975}= 1,96 - 0,229457 = 0,44974, To H,
BIIKHIa€MO 3 MMOBIpHICTIO 95% CTBEpIKYEMO, IO
MiX OI[IHKAMU 3HaHb PEKTOPCHKOI Ta MOIYJIBHOI
KOHTpOJII € HaJilHWi JiHIHHUIA 3B'30K 31 CTyleHeM
JIHIAHOCTH 3B’SA3KY:

&,(2)= ‘Zp‘ =2,169 Ta CTyTeHEM
(Zo05 0,
HENIHIHHOCTH 3B’ 3Ky £,(2) :M 0461
1 s

2
0=0,01. Tak sx | z,|=0,9752 > (zo9'C,)
{q=1-0/2=0,995}= 2,58 - 0,229457 = 0,5920, To H,
BIIKHAIa€MO 3 MMOBIpHICTIO 99% CTBEpIKYEMO, IO
MiX OIlIHKAMU 3HaHb PEKTOPCHKOI Ta MOIYJIBHOI
KOHTpOJII € Ha/AiWHUI JiHIHHUKA 3B 30K 31 CTyleHeM
JIHIAHOCTH 3B’S3KY:

|

£,(2)= =1,647 Ta CTyIICHEM
(20,01 * 0,
HEJiHIIHOCTH 3B 43Ky £,(z) = M =0,607-
|
8.2.4. loBipua iimoBipHicTe Ta  goBipui

iHTepBaIH 1715 KoedilieHTa KOpeasmii:

mren)<e ()

exp(2z,) +1
0=0,05: z;=z,- (zp,055,) = 0,5255;
2,77, + (20,05 0,) = 1,4249;
p (0,4819 < p <0,8906) = 0,95;
0=0,01: z;=7,- (z,01'0,) = 0,3832;
Z2:Zp+ (Z()q()l'Gz) = 1,5672,
p (0,3655 < p <0,9166) = 0,99;

8.2.5. PiBusinua JiHiiiHOl MomeJTi:

exp(2z,)—1
exp(2z,)+1

(52)

- S, .«
Xe =X +1,--(0; =0, );
S;

X = 0,6043 + 0,8599x,,.

8.3. llopiBHsIHHSA JABOX TeHepaJlbHUX
KkoedinienTiB kopeasuii [Mix (k) i (M)] qBOX Tpyn
JIT-21 Ta AX-11.

BucyBaemo
KoedilieHTaMu
pi3HMII)

Ho: pr = ps

T
I #1y
Iepesipka Hj.

rimoresy (mix
HEMa€ CTaTUCTHUYHOL

HYJbOBY
KOpesii
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Po3spaxoByemo

0,6565-0,9752

Z; —Z,

z, = = =1,0280"
1 1 \/ 1
+ +
N,-3 N,-3 26-3 22-3

(53)

o it a=0,05:
|22[=1,028 < 79 05 {q=1-0/2}=20,051q=0,975}=1,96;

o it a=0,01:

|22]=1,028 < zg 01 {q=1-0/2}=27¢ 01 {q=0,995}=2,58,
to Hy mpuiimaerscsi: 3 piBHeM 3Hauymoctu o=0,05
(imoBipricth p=0,95) Tta 0=0,01 (iiMOBipHICTH
p=0,99) wMikx koedimienTamMu  Kopensamii  (3a
PEKTOPCHKOIO Ta MOAYJIBHOIO KOHTPOJSIMU) [UISL IPYI
JIT-21 (Buknagay — npodecop 'yiynsk b.M.) ta AX-
11 (Buxmamau — noreHT Bepcra O.M.) Hemae cyTTeBoOi
CTaTUCTUYHOI Pi3HUIIL 31 CTYIIEHEM PiBHOCTH:

Z
a=0,05: & (z) = 0% ~1,907; (54)
[2,|
z
a=0,01: ¢ (z) = 20l = 2510, (55)
2|
Ta CTYNEHEM HEpPiBHOCTH:
0=0,05: ¢ (z) = fzl _ 0,524 (56)
0,05
z
0=0,01: ¢ (z) = 12 — 0,398 (57)
0,01
BucHoBkHu
1. Cratuctuyna MOPiBHSJIbHA aHaiiza

MOJYJIBHOI Ta PEKTOPCHKOI KOHTPOJI A/ JABOX IPYII
(mBox cmerianibHOCTEH) CTyAeHTIB 3a 10-0anbHUM
OLIIHIOBAHHAM TIIOKa3ajla, M0 PO3MOALIA  OLIHOK
MiJIOPAAKOBAHI HOPMalbHOMY 3aKkoHy laycca 3
MaKCHMaJIbHUM PiBHEM 3HAYYHIOCTH: yisi Tpymu JIT'-
21 19,3% (pekTopchka KoHTpONA), 29,1% (MomyapHA
koHTpOsIs); ansa rpymu AX-11 33,0% (pexropcbka
KOHTpOJIsA), 35,5% (MOmyapHa KOHTPOJIS).

2. Po3cCisHHSA OIIIHOK BiJIHOCHO BEJIWYMHU
cepenuboi ckmagae gna rpynu  JIT-21: 23,21%
(pexropcbka koHTponsi) Ta  14,76%  (MomynbHa

KoHTposIst); i rpymu AX-11: 25,27% (pexropcbka
koHTpoiIs1) Ta 20,91% (MomyibHA KOHTPOJIS), IO HE

Ja€  TIACTaBUH  CTBEP/DKYBATH  NpO  3HAYHI
CTaTUCTHYHI BiIMIHHOCTU 3a BiJHOCHHM DPO3CISTHHIM
OIIIHOK.

3. Posmomin  oOmWiHOK 3a  arperaTUBHUMH

BJIACTHBOCTSIMH € PETYJSIPHUM, NPU [bOMY PO3MOJLT
OL[IHOK 3a MOJYJBbHOIO KOHTpPOJIE Mae OUIbIIHi
CTYMiHb  PEryJSPHOCTH, HDK ISl  PEKTOPCHKOL
KoHTponi: y 2,59 pasu s rpynu JII-21 ta y 1,38
pasu mis rpymu AX-11.



4.  JTonsa rpynu JII'-21:

MIX PpO3CISIHHAMH OLIHOK pEKTOPCHKOI Ta
MOJYJIbHOI KOHTPOJiI € CYTTEBa CTaTUCTUYHA
PI3HHUIA 3 pIBHEM 3HAYYIIOCTH 5%, MPU BOMY
CTYIiHb HEPIBHOCTH TUCIIEPCii ckiamae 1,224, i
TAKOi CTaTUCTUYHOI PI3HUII HEMae 3 piBHEM
3HavymoctTu 1%, Npu IOMY CTYIIIHB PiBHOCTH
cepenHix ckinagae 1,060

JUISL CEPEe/IHIX OIIHOK PEKTOPCHKOI Ta MOIYJIBHOI
KOHTpOJICH 3 piBHAMHU 3Hauymoctu 5% Ta 1%
CYTTEBOi CTaTUCTUYHOI PpI3HUII HEMae, Ipu
LBOMY CTYMiHb pPIBHOCTH CEpeImHiX CKIajae
2,310 ta 3,068 BiAmoOBigHO.

5. Jdas rpynu AX-11:
® MK pO3CISIHHAMH OLIHOK pEKTOPCHKOI Ta
MOIYJIBHOT KOHTPOJII HEMae CyTTEBOI

CTaTUCTUYHOI PI3HUII 3 PIBHSIMU 3HAYYLHIOCTH
5% Ta 1%, mpu 1BOMY CTYIIHb pPIBHOCTH
nmucrepcii cknanae 1,834 ta 2,452 BiAmoBiAHO;
JUISL CEPEe/IHIX OIIHOK PEKTOPCHKOI Ta MOIYJIBHOI
KOHTpOJICH 3 piBHAMHU 3Hauymoctu 5% Ta 1%
HEMa€ CyTTEBOI CTAaTUCTUYHOI pI3HUMI, IpH
BOMY CTYMiHb pPIBHOCTH CEpeInHiX CKIajae
2,598 Ta 3,474 BianosigHo.

6. BusBneHo, mo MiX pAIaMU  OLIHOK

PEKTOPCHKOI Ta MOAYJIBHOI KOHTpOJIEH iCHYE TICHHI

JMIHIAHANA ~ 3B'SI30K 31 3HAYYIIMM  KOE(IIliEHTOM

KOpEJIsIii:

e gasa rpymu JII'-21 57,6% 31 cryneHem
miniiHoctn 1,484 (mns  piBHS  3HAYYHIOCTH
o=5%) ta 1,162 (m1st a=1%); 1,673 (mast a=5%)
Ta 1,234 (mna 0=1%); 1,606 (mn1 o=5%) T1a
1,220 (mnst 0=1%) 3a KPUTUYHUM 3HAYECHHSM
koedimieHTa Kopensuii, kpurepieM CTbloeHTa

Ta  z-QpyHKOiero  neperBopenHs — Dimepa
BiJIIOBIIHO;

o gas rpymu AX-11 - 75,1% 31 cryneHeMm
nminiiHoctn 1,777 (anms  piBHA  3HAYYIIOCTU

o=5%) T1a 1,399 (g a=1%); 2,438 (w11 a=5%)
Ta 1,788 (ma o=1%); 2,169 (w11 a=5%) Ta
1,647 (m11 o=1%) 3a KpUTHYHHM 3HAYCHHIM
koedimienta kopensii, kpurepieM CTbIOJEHTa

Ta  z-QpyHKOiero  meperBopenHs — Dimepa
BiJITIOB1THO.
7. OtpuMaHi piBHSHHS JIHIHHOTO 3B’SI3KY MiX

OLIIHKaAMH PEKTOPCHKOI Ta MOYJILHOT KOHTPOJIEH.

8. Bkaszani HanifiHiCTh (IOBipua HWMOBIPHICTB)
Ta TOYHICTH (JOBIPYMI 1HTEpBasl) IJISl TeHEPATbHHX
CepelHiX, JUCIEPCiH, Koe]illieHTIB Bapiamii Ta
Koe(illieHTIB KOpelnsii /it piBHIB 3Ha4ymocta 5%
Ta 1%.

9. 3HaiimeHo, 1o Mk  KoedilmieHTaMH
KopeJsii (pPEeKTOPChKOI Ta MOIYJBHOI KOHTPOJIEH)
nox r1pyn JII-21 T1a AX-11 Hemae cyTTeBOi
CTaTUCTUYHOI pi3HULI 31 cTymeHsMu piBHocTH 1,907
ta 2,510 s piBHa 3Hauymoctd 5% Ta 1%
BiJITIOB1THO.

10. Bmeprie y HaykoBHH OOIr MaTeMaTHUHHX
METOIB METOOJIOTIT HABYAJIBHOTO MPOIECY BBEACHO
O3HA4YEHHS CTYIIEHS PErYSIPHOCTU PO3IOJILTY OLIHOK
3a TphOMa MOKAa3HUKAMH arperaiiii, CTyrneHsl piBHOCTH
(HepiBHOCTH) PO3CISHHS Ta CEpeOHbOI JBOX BHJIB
KoHTponi 3a kpurepismu @imepa i1 CrbioneHra,
CTYNEHs JIIHIHHOCTH (HENiHIHHOCTH) KOpPEJSLiHHOro
3B’S3KY JIBOX PSIB OLIHOK 32 KPUTUYHUM 3HAUCHHSIM
koedimieHnTa kopensuii, kpurepiem CTbrOIEHTa Ta
z-QyHKLiero TmieperBopeHHst Dimepa Ta CTyneHs
CTaTUCTUYHOI Pi3HUIII ABOX KOe(]ili€HTIB KOPEIALIii.
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