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BCTYII

OcHoBHa (hopma HaBYAHHS CTYACHTIB — CaMOCTiiiHa po0OoTa HajJ HaBYATHHUM
MaTepianoM, sika CKJIaIa€ThCsl 3 BUBUCHHS TCOPETUYHUX TOJIOKEHB 3a MiJIPYUYHUKOM,
PO3TISAY MPHUKIAIB 1 po3B’si3aHHA 3a1a4. [Ipu BUBUEHHI MaTepiay 3a MiAPYIHUKOM
Tpeba MepexoIUTH JO HACTYIHOIO MUTAHHS TUIBKHU MICHS MPAaBHJIBHOTO 3PO3YMIHHS
MOTEePEAHHOT0, BUKOHYIOUH Ha Tarepi yci 0OYMCIIEeHHS, HaBITh 1 Ti, sIKI MPOITYIICH] Y
nigpyyHuKky. Po3B’si3aHHs 3a7a4 npy BUBYEHHI NUCHUIUIIHK «Buia Matematuka
94acTo MOB’A3aHO 3 6araTbMa CKIaJHOCTIMH. SIKIIO CKIAAA€ThCs CKPYTHE CTAHOBUIIIE
IIpU PO3B’si3aHHI 3a/1ayl, TO Tpeba BKa3aTU XapakKTep LbOr0 YTPYIHEHHS, TPUBECTH
MPUIYIIEHHS BIAHOCHO IJIaHY PO3B’A3KY.

Binomo, mo mpu camocTiiiHOMY poO3B’Si3yBaHHI 3ajad CTyJ€HTaM IOTpPiOHI
MOCTIHI KOHCYJbTALIl IIOAO0 CIOCO0IB iX pO3B’sI3yBaHHA, OCKIIbKY 3HAWTU MIISAX 10
pO3B’s3yBaHHS 3ajadyi 0e3 JOMOMOTH BHKJIadada abo BIAMOBIAHOTO MiJAPyYHHUKA
CTYJICHTOBI HE MiJ CwiIy. J[omOMOTTH CTyA€HTaM TEXHIYHMX CIEHIAIbHOCTEN BCiX
¢bopM HaBUYaHHS MOJOJIATH IIi CKJIAJHOCTI, HABYUTH iX 3aCTOCOBYBATH TE€OPETHYHI
3HaHHA JI0 PO3B’A3YBaHHsS 3a7ad — OCHOBHE MPHU3HAYCHHS I[LOTO HABYAJIHHOTO
MOCIOHMKA.

VY WOCTIi 4YacTWMHI HAaBYAJIBHOIO MOCIOHMKA BHUKJIAAEHO MaTepiall 3 TaKux
pO3IiIiB  BHINOI MareMmMaTuku: «OCHOBHI TIOHATTS MaTEMAaTHYHOI CTAaTUCTHKUY,
«/IBOBUMIpHHMI CTATUCTUYHHUI PO3MONLT BHOIpKM», «CTAaTUCTUYHI TINOTE3W» Ta
«EneMeHTH KOpensIiiHOTO Ta perpeciiiHoro anamizy». OCHOBHI TEOPETHYHI
MOJIOKEHHS, (POPMYIIM Ta TEOPEMH LTIOCTPYIOTHCS JOKJIATHUM PO3B’I3aHHSIM BEIIUKO1
KUIBKOCTI 3aJ1a4 P13HOTO PIBHS CKJIATHOCTI 3 iX MOBHUM aHali3oM. [t eeKTUBHOCTI
3aCBOEHHS MaTepiaty MPOMOHYIOTHCS 3aBIaHHS JJIsi CAMOCTIHHOT pOOOTH.

Po3B’s3aHHA 3a1a4 Mamemamuunoi cmamucmuku noTpedye BEIUKOro oocsary
0o0poOKM maHMX Ta OOYHMCIEeHb. Big3HAauMMO, MO MOTYKHUM 1HCTPYMEHTapieEM
CTaTUCTHYHOI OOPOOKM JaHUX BOJIOAIIOTH eaeKTpoHHI Tabmuii Microsoft Excel.
Jly’)ke KOpPHCHMM 1 TPOCTUM € BHUKOPHCTAHHS IHIMUX TIpOrpaM, HaMPUKIAI:
NUMERI, MATLAB, MathCad, STATISTIKA, STATGRAPHICS.

ABTOpH CIIOJIBAIOTHCS, 110 caMe Taka Mo0y/10Ba MOCIOHMKA HAJA€ CTYICHTOBI
ITUPOKI MOMIIMBOCTI O aKTUBHOI CaMOCTIHHOT poOOTH, siKa, 0€3YMOBHO, CIIPUSTAME

3aCBOEHHIO MaTepially IpH BUBYEHH] AUCLMILIIHUA «BHIilla MaTeMaTukay.



Po3nin 1
OCHOBHI HOHSTTA MATEMATHUYOI CTATUCTUKHU

1.1. {uckpeTHMii CTATHCTHYHMI PO3MOALT BUOIpKHU
TAa OKpeMi il YUCJI0BI XapaKTePUCTUKH

KimpkicHI O3HaKM  €JIEMEHTIB TEHEPaTbHOI CYKYITHOCTI MOXYTh OYyTH
OJTHOBUMIPHUMH 1 OaraTOBUMIPHUMH, TUCKPETHUMH 1 HEMIEPEPBHUMHU.

[Mpu peamizaiii BUOIpKM KiTbKICHA O3HaKa, Hampukiaan X, HaOyBae KOHKPETHHX
YUCJIOBUX 3HAaUCHb (X = X;), IKl HA3UBAIOTh 6APIAHMAMU.

3pocTarouunii YMCIIOBUN P/l BApiaHT Ha3UBAIOTh GAPIAUIHUM PAOOM.

Koxna BapianTa BUOIpKH MOke OyTH criocTepeskeHoro N pa3 (N = 1), yucio n;
HA3UBAIOTh YACMOMOI0 apianmu X;.

[Ipu upomy

n=zk:ni : (1.1)
i=1

ne K — KUTBKICTh BapiaHT, 110 PI3HATHCS YUCIOBUM 3HAYCHHSIM; N — 00CAT BUOIPKH.
BinHomieHHss 4yacToTW N BapiaHTH Xj OO0 o0OcAry BHOIpKM N Ha3UBaKOTh il
6I0HOCHOI0 Yacmomoio 1 1o3HavaTh yepe3 Wi, To6To

W, = (1.2)

J171st KO’kHOT BUOIPKU BUKOHY€ETHCS PIBHICTb
k
DWW =1. (1.3)
i=1

[lepemix BapiaHT BapiallifHOTO psAMY 1 BIAMOBIAHMX iM YacTOT ab0 BiTHOCHUX
YaCTOT HA3UBAKOTh OUCKPEHHUM CHIAMUCIMUYHUM PO3ZNOOLIOM GUOIDKU.

VY Tabnuuniii Gopmi BiH Ma€ TaKUil BUTIIS;

X =X; X1 X2 X3 coe Xk
N; Ny n, N3 cee Nk
Wi W, W, W, W,

JluckpeTHU CTAaTUCTHYHUNA PO3MOJIT BUOIPKHM MOKHA TOJATH EMITIPUYHOIO
¢ynxkuiero F *(x).
Emnipuuna ¢ynxyia F *(X) ma it enacmusocmi. OynKiis apryMeHTy X, IO
BH3HAUa€ BIAHOCHY YacToTy nmoaii X < X, To0TO
n
F*(X)=W(X <x)=—2>, (1.4)
n

Ha3UBAETHCS EeMRIPUYHOIO YHKUIEIO.



Tyt N — o0car BubOipkH, Ny — KIIBKICTh ~ BapiaHT CTATUCTHUYHOTO  PO3MOALTY

. . . *
BUOIpKH, 3HAYCHHS SKMX MeHIe 3a (ikcoBaHy BapiaHTy Xx; F (X) — Ha3uBarOTh mIe
(ynkuiero po3nooiny iOHOCHUX uacmom.

Bracmugocmi F(X):
1) 0SF (x)<1;
2) F(Xyin) =0, /1€ Xmin € HAHMEHIIIOO BAPIaHTOIO BAPIaIiifHOTO PSILY;

3) F™(x)

XX = 1, e Xmax € HAMOUIBIITIOO BapiaHTOIO BaPIaIliIiHOTO PAAY;

4) F*(X) € HecIa{HO0 (PyHKIIi€l0 apryMeHTy X, a came: F(X2)2F(X1) mpu x, > x, .

IMoJiron 4acror i BiTHOCHUX YacTOT. J[MCKpETHUN CTATHCTUYHUI PO3MOALI
BUOIDKM MOXXHAa 300pa3suTu rpapiyHO y BUIVISAL JaMaHOl JIiHII, BIAPI3KH SAKOI
CIOJIY4al0Th KOOPAUHATH TOUYOK (Xj; N;) abo (Xi; W;).

VY nepioMmy BUNaAKy jJamaHy JIiHIIO HA3UBAIOTb HOMIZOHOM YACHON, Y IPYTOMY
— NONI2ZOHOM BIOHOCHUX YACHOM.

Yucnoei xapakmepucmuKu:

1) éubipxoea cepeons eenuuuna >_(B . Benmnuuny, sixa Bu3HavaeTbesa GopmMyIioro

Zx n;
Xg ‘T (1.5)

HAa3UBAIOTh GUOIPKOBOI0 CEPEOHBOI0 GEIUYUHOI0 OUCKDEMHO20 CHAMUCHUYHO20
PO3no0iy udipKu.

TyT Xj — BapiaHTa BapialliiHOTO psiiy BUOIpPKHU; N;j— 4acToTa Wi€i BapiaHTH; N —
obcsr Bubipku (1.1);

2) mooa (Mo"). Moooiw Oouckpemnozo cmamucmuunozo po3noodiny eudipku
HA3UBaIOTh BapiaHTYy, 1110 Ma€ HAHOUIbIIY YaCTOTY MOSBH.

Mon moxe O0ytu Kinbka. Koau AMCKpeTHUI CTaTUCTUYHUIA PO3MOIIT MA€E OJHY
MOJY, TO BiH Ha3UBAETHCA 0OHOMOOATIbHUM, KO MA€ JBl MOJIU — 080MOOATAbHUM 1
T. 1.;

3) mediana (Me*). Medianow Ouckpemnozo cmamucmuunozo po3nooiny
6ufipKu HA3VBAIOTh BaplaHTy, AKa NOJAUIAE BaplalliHUM ps] HA 1Bl YACTUHHU, P1BHI 3a
KUIBKICTIO BapiaHT;

4) pozmax (R). Inst rpy0Ooro OIiHIOBaHHS PO3CIIOBAHHS BapiaHT BIJHOCHO Xg

34CTOCOBYETBHCA BCJIIMYMHA, KA I[OplBHIO€ p13HI/II_I1 MK HaMO1IBIIOKO Xmax 1
HaMMEHIIIOI Xmin BaplaHTaMI/I BaplaHII/IHOFO paay. HH BCJIMYMHA HA3HMBA€THCA
posmaxom

R = Xmax — Xmin - (1.6)



3pa3Ku po36’a3yeanns 3a0au

Ipukaag 1. 3a 3a7aHUM JAUCKPETHUM CTATUCTUYHUM PO3MOJLIIOM BHOIPKH

. FY . o . .
notpiOHo: mobyayBat F (X) 1 300pasutu i rpadiuHO; HAKPECIUTH IOJIITOHU
4acToT 1 BIIHOCHUX YaCTOT:

X=xi| -6 | -4] -2 2] 4] 6
n; 5 | 10 | 15 | 20 | 40 | 10
W, | 005]01]015]02]04]01

Po3é’azanns. 3r11H0 3 0O3HAYSCHHIM Ta BJIACTUBOCTIMH F*(X) Ma€ TaKuM BUTIISI:
(0 X < —6,
0,05 -—-6<x<-4,
015 —-4<x<L-2,

F*()=W(X<x)=x-J03 -2<x<2
" logs 2<x<4,

0,9 4< x<6,

1, X> 6.

-

I'padiune 306paxenns F*(X) nogano Ha puc. 1.1.

| F7(x)
[0 P A —
—
—_—
— .
S NS U P
-6 4 2 0 2 4 6 x
Puc. 1.1

[Tomironn 4acToT Ta BIAHOCHMX 4YacTOT 300paxkeHo Ha puc. 1.2, 1.3. Takum
YUHOM rpadiKu BIAPI3HAIOTHCS TUTHKK MaciiTaboM 3a Biccio Y .

POmmmm e aa a2



N{oLELEES

IMpuxnag 2. 3a 3aJaHUM CTATUCTUYHUM PO3IOALIOM BUOIPKU MOTPIOHO 3HAWTH
Mo*, Me™ :
: :

X=xi| 25| 45|65 | 85| 105
n; 10 | 20 | 30 | 30 10

5
Pose’azanna. O6car Bubipku N = Zni =100; Mo" =6,5; 8,5.
i=1
OTXe, HaBeNEHWM CTATUCTUYHUN po3NOALT BHOIpKH Oyne JIBOMOJAIBHHM.
Me*=6,5, OCKIJIBKH BapiaHTa X3=6,5 MO T1JISI€E BapialiiHuH psn
2,5; 4,5; 6,5; 8,5; 10,5 ma nBi wactuam: 2,5; 4,5 1 8,5; 10,5, ki MarOTh OJHAKOBY
KUIBKICTh BaplaHT.
Pozmax R= Xpa = Xmin=10,5-2,5=8.

IMpuxnag 3. Bubipka, mo 3po0ieHa BHIAJKOBUM CIOCOOOM, 3a7a€ThbCs
nasenenumu ganumu. 0,4; 0,4; 1,0; 0,3; 0,6; 0,9; 0,5; 0,4, 0,8; 0,6; 0,5; 0,5; 0,4; 0,8;
0,3;0,3;0,6;0,7;0,7; 0,3; 0,2; 0,1; 0,4; 0,5; 0,7; 0,2; 0,6; 0,5; 0,4; 0,9.

[Morpi6Guo: 1) 3HalTHM cTaTUCTMYHUI pos3monin BuGipku; 2) 3Haiitu Mo*, Me’;

3) moOyayBaTH MOJIFOH YacToT; 4) MoOyayBaTH EMIPUYHY (YHKIIIO PO3MOALTY

F*(X); 5) mobynysaru rpadix emmipuasoi ¢pyHKIi posnoginy F*(X).
Po3é’azanns.

1) O6csr Bubipku N = 30 ; Xmax=1,0; Xmin=0,1; posmax 4=1,0-0,1=0,9.
3amoBHoemMo ctoBIll A, N Big MeHIIOro a0 OLIBIIIOrO 3HAYEHHS Ta B CTOBII B
pobumo Biamitky ( I ) B BIAMOBIAHOMY PSIIKY PO Te, IO JIaHE 3HAYCHHS BapiaHTH
HaMm 3ycTpiuanocs. Y croBmui C miaBOAUMO MiJACYMKHA TPO KUIBKICTh BIAMITOK B
JaHOMY PSIKY, TOOTO BKa3yeMo dacToTu mux BapianT. Cropmii Tadmumi A i C (A i

* .
C  3a 6i0HOCHOM0 Yacmomoro ) CTBOPIOIOTH ITYKAaHUH CTATUCTUYHUI PO3IIOJILI.



N A B C C*

Ne /i Xj N; N; Ny N

1 0.1 I 1 1/30

2 0.2 Il 2 2/30

3 0.3 IT11 4 4/30

4 0.4 ITITII 6 6/30

5 0.5 ITITI 9) 5/30

6 0.6 ITII 4 4/30

7 0.7 ITI 3 3/30

8 0.8 I1 2 2/30

9 0.9 Il 2 2/30

10 1.0 I 1 1/30
) | = 30 | 1

2) M0*=0,4 - papianTa, 0 Ma€ HAMOLIBIIY YACTOTY IIOSBH.
OT1xe, HaBeICHUH CTATUCTUYHUM PO3MOJILT BUOIPKU Oy/1€ OTHOMOAATBHUM.
Me* = 0,51 0,6 - BapianTH, siKi NOAIAIOTH BapialliliHUiA psJ HA JABI YaCTHHH,

PiBHI 3a KUJTBKICTIO BapiaHT.

3)  Jlng moOymoBW TOJITOHY 4acTOT (BIZHOCHHUX YacTOT) Ha OCi aOCIHC
BIIKJIAJAI0Th BapiaHTHU Xj, Ha OC1 OpAWHAT — BIAMOBIAHI iM 4YacTOoTU N; ( BIIHOCHI
gacrotd Wi =n; /n). Touku (X;, ;) ((Xi, Nj /N) — [ BITHOCHUX YacTOT) CIIONYYAIOTh

B1JIp13KaMU MPSAMUX 1 OJEPKYIOTh MOJITOH YacTOT (BIJHOCHUX YacTOT).

niA nim a

6/30
5/30
4/30
3/30

2/30

1/30

y
y

01 02 03 04 05 06 D7 08 09 '10 X 61 G2 03 04 05 06 D7 08 109 10 X
Puc. 1.4. Iloniron d4actot Puc. 1.5. IToniron BIIHOCHHX YacCTOT

Takum ynHOM Tpadiku BIAPI3HAIOTHCS TIIBKKA MacIITaboM 3a BicCio Y .



4)

0, AKW0 x<0,1
1/30, akmo 0,1<x<0,2
3/30, akmo 0,2<x<0,3
7130, akmo 0,3<x<0,4
13/30, akxmo 0,4<x<0,5

F"(x)=418/30, axmo 0,5< x<0,6
22/30, akmo 0,6 < x<0,7
25/ 30, akmo 0,7<x<0,8
27/30, akmo 0,8<x<0,9
29/30, akmo 09<x<1,0

1, akwo x>1,0

\

Haitmenie crocrepexxHe 3HaueHHs Bapiantu jgopiBHioe 0,1, omxe F*(X)= 0

npu X<0,1.

3naueHns X< 0,2, a 3naunth X;=0,1, crocrepiramocs 1 pas, omke, F*(x)=1/30,

sxmo 0,1< x<0,2.

3nauenHs X<0.3 cnocrepiraiocs 1+2=3 pasu. Omxe F*(x)=3/30,
0,2 <x<0,3.

3nauenns X<0,4 cnocrepiramocs 3+4=7 paziB. Omke F*(x)=7/30,
0,3<x<£04.

3nauenHs X<0,5 cmocrepiramocs 7+6=13 pasiB. Omke F*(x)=13/30,
0,4< x<0,5.

3naueHHs X<0,6 crnocrepiranocs 13+5=18 pazis. Omke F*(X)=18/30,
0,5< x<£0,6.

3nauenHs X<0,7 cnocrepiranocs 18+4=22 pasziB. Omxe F*(x)=22/30,
0,6< x<£0,7.

3unauenns X<0,8 cnocrepiramocs 22+3=25 pasis. Omke F*(X)= 25/30,
0,7 <x<0,8.

3naueHns X<0,9 crnocrepiranocs 25+2=27 pazis. Omkxe F*(X)=27/30,
0,8< x<0,9.

3nauends X< 1,0 crmocrepiranocs 27+2=29 paziB. Omke F*(X)=29/30,
0,9<x<1,0.

Haii6inpmie 3uauenns, 1o crocrepiraiocs, x=1,0. Omke F*(x>1,0)=1.

SIKIIO

SIKIIO

SAKIIO

SIKIITO

SIKIIO

SKIIO

SIKIITO

SIKIITO



5)

F * ( X) A
30/30 === <
30 4 T
26/30
24/30
22130 - m e <

20/30
18/30 o----==mmmmmmmmm e -

16/30
14/30
12/30
10/30
8/30
6/30
oo
230 1

X<V

0,1 0,2 0,3 04 0,5 0,6 0,7 0,8 0,9 1,0

Puc. 1.6

3aBaaHHA 11 CAMOCTIHOI podoTH
BuOipku, 110 3p0o0JieH1 BUMAIKOBUM YWHOM, 33Jal0ThCSl HABEICHUMH JaHUMU.
BukoHatu HacTynHi BOpaBH:
1) moOyayBaTH CTATUCTUYHUN PO3MOILT BUOIPKH;
2) o0y yBaTH MOJITOHM YaCTOT 1 BI/IHOCHUX YacTOT;,

3) 3maiiTn emMmipnuny QyHKIiO posnoainy F*(X);

4) mo6yyBatu rpadik emmipudHoi GpyHKii posmoginy F*(X);
5) 3naittu Mo*, Me".
1. Hagmepeni mani mpo BUTpATH Yacy Ha BUPOOHUIITBO OJUHUIIL TPOTYKIIIi:
0,09; 0,09; 0,11, 0,09; 0,08; 0,09; 0,06; 0,10; 0,09; 0,11; 0,09; 0,09; 0,11; 0,09; 0,08;
0,09; 0,06; 0,08; 0,09; 0,08; 0,10; 0,08; 0,07; 0,09; 0,07; 0,10; 0,07; 0,09; 0,10; 0,06.
2. Tlpu cBepaminHi 50 OTBOpPIB OJHUM 1 TUM CaMHUM CBEPAJIOM 3 HACTYITHUMHU
BUMIPIOBAaHHSMH J[1aMETPIB OTBOPIB OTpuMaHi Taki naHi B MM: ; 40,29;40,32; 40,32;
40,33; 40,2; 40,29; 40,31; 40,35; 40,28; 40,29; 40,29; 40,35; 40,34; 40,33; 40,34,
40,31; 40,33; 40,34; 40,32; 40,30; 40,31; 40,30; 40,30; 40,33; 40,32; 40,33; 40,30;
40,32; 40,31, 40,32.
3. JlaHO CTaTUCTUYHUUN PO3MOILT:

X=x;] 5 |7 ]10[13]15][18
ni |133 |48 (16| 6 | 4 | 3

10



4. JlaHO CTaTUCTUYHUHN PO3MOIIT:

X=x;| 20 | 24]27]29] 30
nj | 123 |97 | 78|54/ 500

5. JlaHO CTaTUCTUYHUM PO3IOILI:

X=x |10 | 12 | 13 | 15 | 18 | 20
N | 365 | 247 | 152 | 102 | 72 | 47

Hacrynni 3aB1aHHsI BAKOHATH YCHO :

1) Bu3HaumtH oOcsr Bubipku: 1,3, 5,7,9,11,13,15,17,19, 21;
2) BU3HAYMTH BIJHOCHI YaCTOTH (CTATHCTUYHI WMOBIPHOCTI) /I BapiaHT BUOIPKH 13
3aBIaHHAg 1;
3) CKJIACTH CTATHCTUYHUH P PO3MOALTY YacTOT JIs BUOIPKH:

5,5,3,3,4,4,1,1,2,2,1,2,3,4,5;
4) 3HaWTH MOAy, MeiaHy 1 CTATUCTHYHE CEpeHE BUOIPKH, 3a7aHOT CTATUCTHUYHUM
PAIOM:

X=X |-5[-1/0]1]5
nj (108 |4/|8]10

5) ckJIacTH CTaTHCTUYHUHN Psi PO3MONLTY BIIHOCHHX 4YacTOT JUii BHOIpKH i3
3aBJaHHs 4.
IlepeBipuTH, UM NPAaBWIbHI TaAKI TBEPIAKECHHS:

1) ciocTepexyBaHi BETHYHMHE 000B'I3KOBO € BUIMIAAKOBUMH BEINYHHAMM,

2) reHepasibHa CYKYITHICTD — 1€ MHOYKMHA 3HAYEHb CIIOCTEPEIKYBAHOT BEIMYMHU;

3) BHOIpKa CIIOCTEPSIKCHUX 3HAYCHD 3aBXK/IM CITIBIIAIA€ 3 BIAMOBITHOIO TeHEPAITBHOIO
CYKYIHICTIO;

4) BubipKa 3aBXK/IU € BapialliitHUM PSIOM;

5) oOcsr BHOIpKH — I1€ KUTBKICTh CITOCTEPEKCHUX 3HAYCHD,

6) criocTepekeHi 3HAUCHHS € TIOMAPHO PI3HUMU;

7) KIIBbKICTh BapiaHT y BUOIpII criBmagae 3 ii 00'eMoM;

8) 3a CTaTUCTHYHUM PSJIOM PO3MOALTY YACTOT JaHOT BHOIPKM MOKHA BHU3HAYMTH
a0COJIIOTHY YaCTOTY KO>KHOI BaplaHTU BUOIPKU;

9) 3a MoJIIrOHOM YacTOT MOYKHA CKJIACTH BIIMOBIAHUA CTATUCTUYHUN PSIT PO3MOILITY
BITHOCHHX YacCTOT,

10) 3a po3maxoM BHOIpKM MOXHAa BHM3HAYMTH ii MiHIMajJbHE Ta MaKCHMajbHE
CIIOCTEPEKEHE 3HAUCHHS;

11) xoxHa BHOIpKa Ma€ €IUHY MOJY;

12) koxxHa BUOIpKa Ma€ €IMHY MEJiaHy.
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1.2. IHTepBajJbHUH CTATUCTHYHMII PO3MOAiN BUOIPKH
TAa OKpeMi il YHCJI0BI XapaKTEePUCTUKHU

SKIO TOCHIIKYETHCSL 0O3HAKA T'eHEPaIbHOI CYKYMHOCTI X, sIKa € HEMEepEepPBHOIO,
TO BapiaHT Oyze O6arato. Y mpoMy pasi BapialliiHANA psij] — 1€ TIEBHA KUTBKICTh PIBHUX
a00 HepiIBHMX YaCTUHHUX IHTEPBAIIB YU TPYIl BapiaHT 31 CBOIMH YaCTOTaMHU.

Taxi yacTHHHI IHTEpBAJIM BapiaHT, AKi PO3MIIICHI Y 3pOCTal0Uiil MOCIIJOBHOCTI,
YTBOPIOIOTh iHMEPBAIbHUIL 8apiayiiiHUuil pAao.

Ha mpakTuii ais 3py4HOCTI, SIK MIPaBWIIO, PO3TJIAIaI0Th IHTEPBAJIbHI BapialiiHi
PSAIU 3 PIBHUMH MK COOO0I0 IHTEpBaJIaMHU.

[Tepenik yacTKOBUX 1HTEPBAJIB 1 BIAMOBIAHUX iM 4acTOT a00 BITHOCHUX YacTOT
HA3UBAIOTh IHMEPEANIbHUM CIHAMUCMUYHUM PO3NOO0LIOM SUDIPKU.

VY TabnuyHii popmi LeH po3Moalsl Mae TaKUd BUTJISA!

Xi—Xi+1 | X1 =Xz | Xo— X3 | X3 —Xg | eee | X1 — X
n; n, N, Ns Ny
Wi W, W, W Wy

Bemnunna AX; = X;,1 —X; € JIOBXHUHOIO YacTKOBOro i-ro iHTepsamy, K —

KUIBKICTb IHTEPBAIIB. SIK MpaBUIIO, 1€l iIHTEpBaJ OEPETHCS OJJHAKOBHM.

OTxe, MJIS HEMEBHUX BEIIMYWH TPYITyBaHHS BHOIPKOBUX 3HAYCHH MPOBOIATHCS
HACTyITHUM YHMHOM: BECh [l1alla30H 3HA4€Hb, LI0 JOCHIIJKYIOTHCA, IUISTh Ha
1HTEepBaIM (PO3pSAAM) Ta MIAPAXOBYIOTh YHCIIO 3HAUEHb, K1 HAJEXaTh KOKHOMY 3
IHTEpBaTIB.

[TosnaumBim depe3 I; iHTEpBa, 4epes X;, X1 Medci IHTepBaIiB, a yepe3 Nj—
YUCJIO 3HAYEHb BEJIMYMHU X, 110 JAOCHIIKYBAJIUCh B { — TOMY IHT€pBaJll, OTPUMAEMO
HAaCTYy[HUH 1HTEpBAIbHUI BapialliiHuN ps:

I;

[X1; X2)

[X2; Xs)

[Xi 5 Xis1)

[Xk 5 Xk+1)

N;

ny

n,

n;

Nk

KBaaparHa qykka o3Hayae, 0 TYT BKJIFOYAETHCS JIIBUM KIHEIb IHTEpBATY 1 HE
BKJIIOYA€ThCS MpaBHH (X04a MOXHA JIOMOBHUTHCH TIPO BKJIFOYEHHS IMPaBOro 1
HEBKJIFOUECHHS JIIBOTO).

JIJiss BU3HAUEHHS palliOHAJIbHOT BEJIMYMHM IHTEpBaIy AX;= h Tpeba BHKOpPHCTO-
ByBaTH dhopmyiny Crepkeca:

h = ( Xmax — Xmin)/(1+3,322 Ig n ). (1.7)

Skrro h 6yae apoOOBUM YHCIOM, TO HOrO OKPYTJISIOTH 10 HAMOIMKIOTO I1JIOTO

a00 710 HaOIMHKYIOTO HECKIIATHOTO APo0Yy. 3a X; BBAXKAIOTh 3HAYCHHS, SIKE JOPIBHIOE
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[HTEepBanIbHUI CTATUCTUYHMNA PO3MOJIT BHUOIPKM MOXHA MOJATH TpadiyHO Y
BUTJISIII TICTOIPpaMH 4acTOT ab0 BIAHOCHUX YacTOT, a TAKOXK, 5K 1 JJIsl JUCKPETHOTO
CTaTMCTUYHOTO PO3IOILTY, eMImipraHoro Gynkmieo F *(X) .

licrorpama yacToT Ta BiTHOCHHX 4YacToOT. ['icTOrpama 4acToT CKJIaIa€ThCs 3
MIPSIMOKYTHHKIB, KOXKHHIA 3 IKMX Mae ocHOBY h i Bucoty n;/h.

[NicTorpama BiZTHOCHUX 4YacTOT € (iryporo, IO CKIAAAETHCA 3 MPSIMOKYTHHUKIB,
KOXKHHH 3 SIKHX Ma€ OCHOBY 3aBJOBXKKH h 1 BucoTy, mo gopisaioe W; /h.

k W. k
[Tnomia rictorpaMu BiTHOCHMX 4acTOT S = Zh?' = ZWi =1.
i=1 i=1

Emnipuuna ¢ynknis F(X). Ilpu nobymosi F'(X) a14 iHTepBaabHOrO
CTaTUCTUYHOTO PO3MOALTY BUOIPKH 32 OCHOBY OEpEThCs MPUITYIIECHHS, 110 O3HAKA HA
KOKHOMY YaCTMHHOMY 1HTEpBajl Ma€ PIBHOMIPHY LILIBHICTh WMOBIpHOCTEH. Tomy
F'(X) Marume BMIJIA IaMaHOi JIiHii, KA 3pOCTa€ HAa KOKHOMY YaCTKOBOMY
1HTEepBal 1 HAOIUKAETHCS 10 OJIMHHIIL.

Amnanorom emmipuanoi ¢yrkuii F'(X) y Teopii iMOBipHOCTEH € iHTerpanbHa
byukis F(X)=P(X<Xx).

Meniana. /{151 BU3HaueHHS MEJIaHU IHTEPBAIBHOTO CTATUCTHUYHOTO PO3MOILTY
BUOIPKH HEOOX1HO BU3HAYUTH MEJIIaHHUM YaCTKOBHM 1HTEepBaL. SKIIO, HApUKiaa, Ha
i-my imTepBam [Xi—Xi+1] F(X) < 0,5 i F*(Xj+1) > 0,5, To, Gepyun 10 yBarm, IIo
JOCIHiKyBaHa o3Haka X € HenepepBHoo 1 npu npoMy F (X) € HecnagHoo QyHKIEIO,
BCEPEAMHI iHTEpBaNTy [Xi—Xix1] HEOAMIHHO iCHye Take 3HadeHHs X=Me, xe
F*(Me")=0,5.

M F7(x)
1Q mmmmmmmmmmm e
F (Xis1) > 0,5-==========-=-~ .
]
05 Qr=-==========mmnmonns '
F*(Me")=0,5 ¢
* ]
F(x)<05 :
]
] ]
O IO OO - é > X;
0 /oM N
X Xi+1

3 moxi6HOCTI TpUKYTHUKIB AABC 1 AAB,C}, siki 300paxeHi Ha puc. 1.7, MmaeMo:
Xi,1—Xi  F*(Xi)—F"(X) . 0,5—F*(x:)
|+i L _ i+1 . i - Me*= Xi + . J:
Me" —X; 0,5-F"(x) F (Xi41) = F (x)

ne h=X;,; — X; HA3UBAIOTb KPOKOM.

h, (L9
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Mopa. /Ins Bu3HAYEHHS MOAM IHTEPBAIBLHOTO CTATUCTUYHOTO PO3MOILTY
HEOOX1/THO 3HAWTH MOJIAJIbHUM 1HTEpBaJ, TOOTO TaKUil YaCTUHHUHN 1HTEpBAJI, 1110 Mae
HaWOIIBITY YaCTOTY TOSIBH.

BukopucroByrouu JiHIMHY 1HTEPHOJIAII0, MOy O0YUCIUMO 32 (POPMYJIIOIO:

Npgn — Ny
Mo™ = x; + Mo Mo-1 h, (1.10)
2Ny1o = Nvio—1 — Nvio+1
Je X; — IOYaTOK MOJANBHOro iHTepBany; h — 1noBxkwuHA, a00 KpPOK, YacTKOBOTO
iHTepBay; Ny, — YaCTOTa MOAAIBLHOTO IHTEPBAIY; Nyjo_; — 9ACTOTA JOMOJIAIBHOTO

IHTEpBALY; Npjoyq — 9ACTOTA MO3AMOJJAIBHOTO IHTEPBAY.

3pa3ku po3e’a3yeanns zaoau
Ipukaax 1. Pe3ynbTaTi BUMIPIOBaHb BHYTPILIHIX J1aMETPIB IIECTIPEHb:
6,75; 6,77; 6,77; 6,73; 6,76; 6,69; 6,81; 6,80; 6,72; 6,75; 6,78; 6,82; 6,74; 6,76;
6,89; 6,70; 6,71; 6,76: 6,75; 6,78.
3HalTH IHTepBAJILHUNA BaplalliiHUM PsiI.
Po3é’szanna. n =20, h=(6,89-6,69)/ (1+3,3221g20)=0,037~ 0,04 .
X1 = 6,69 -0,02 = 6,67, oTpuMaeMO HACTYITHUI iHTEPBAJILHHUMN BapilalliiHUN P

I, | [6,67:6,71) | [6,71;6,75) | [6,756,79) | [6,79:6,83) | [6,83:6,87) | [6,87;6,91)
n; 2 4 10 3 0 1

IMpukaan 2. 3a 3a1aHUM IHTEPBATLHUM CTATUCTUYHUM PO3MOJILIIOM BHOIPKH
MoTpiOHO MOOYAYBaTH TiCTOTpaMy 4acTOT 1 BITHOCHUX YacTOT:

I, | 0-8 | 8-16 | 16-24 | 24-32 | 32-40 | 40-48
n; 10 15 20 25 20 10
w;.| 01 | 015 0,2 0,25 0,2 0,1

Po36’a3annsn. I'ictorpamu 9acToT 1 BiTHOCHHX 4acTOT HaBeneHi Ha puc. 1.8, 1.9.

n
sazsl "
250Q--———------
1254 |
_cr '®" L '®! L e XI
0 8 16 24 32 40 48
Puc. 1.8
6 n b
: |
[Tnoma ricrorpamu 4acTotr S = ZhF = » n; =n=100.
i=1 i=1
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0,0375Q == =--=--ocoooon
0,025

0,0125

O O O l—)x.

24 32 40 48
Puc. 1.9

Hpuxnanx 3. Jlyig 3a1aHOT0 1HTEPBAIBHOTO CTATUCTUYHOTO PO3IOALTY BUOIPKHU
no6ymysaru F*(X) i mogaTu ii rpadivHo:

I; | 0-10 | 10-20 | 20-30 | 3040 | 40-50 | 50-60
n; 5 15 20 25 30 5

Po3zé’azanns.
0, X <0,

0,05 0<x<10,
0,2 10<x<20,
F*(x)=W(X<x)=x =104 20<x<30,

" loes 30<x<40,
0,95 40<x<50,
1 50<x<60.

] Qo= m oo

1
1
1
1
1
1
1

A

S

Xi
0 10 20 30 40 50 60
Puc. 1.10

Ha puc. 1.10. 306paxeno rpadik F *(X)
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Ipuxnag 4. 3a 3a1aHUM IHTEPBAIBHUM CTATUCTUYHHUM PO3MOALIOM BHUOIpKU

o6y aysaru ricrorpamy yactot i F *(X) i BusHauuta Mo”*, Me”.

I, | 0448|812 | 12-16 | 16-20 | 20-24

n; 6 14 20 25 30 5
Po3é’azanns. I'icrorpama dactot 300paxeHna Ha puc. 1.11.
AN
h
. ___________________________
7__
g —
® ® ® ® ® > Xi
0 4 8 12 16 20 24
Puc. 1.11
I'padix F *(X) 300paxeno Ha puc. 1.12.
\ F(x)
o T s :
0,65 mmmmmmmmmmmmmmmmmnnes ¥
(e S AR
ot 7 A R
® ¢ ° ° o ° > Xi
0 4 8 12 16 20 24
Puc. 1.12

3 puc. 1.11 BU3HAYAETHCS MOTATBLHUI 1HTEPBAJ, AKHH mo3HavaeTbes (16-20).
3acrocoBytoun (1.8) 1 OGepyunm no0 yBaru, mo Ny, =30, Npeq =25,
Nporr =2, h =4, X; =16, gicranemo

* n _n —
Mo" = x; + Mo Mol

2Npo = Nvio—1 — NMio+1

£ 0= 416241667,
60— 25-5 30

Otxe, Mo" = 16,67.

. * . o . o
3 rpadika F (X) BuzHauaeThcst MeaiaHHUN 1HTEpBaI, IKUi mo3HavyaeThest (12 — 16).

Mo~ =16

Bepyuu no yearu, mo F (12) = 0,4, F (16) = 0,65, h = 4 i 3acTocoByioun
(1.7), nicranemo:
16



Me*=Xi+ *0,5—F (X’!) h=12+M4=12+£4=13,6.
F (X,1)—-F (X) 0,65-0,4 0,25

Orxe, Me* = 13,6.

3aBaaHHA 1151 CAMOCTIiHOI podoTH

Bubipku, mo 3po0JieHi BHIAAKOBHUM YHUHOM, 3aJaK0THCS HaBeIeHUMH
AaHuMH. BUKOHATH HACTYNHI BIpaBu:

1)  moOymyBaTu iHTEpBAIBHUN CTATUCTHYHHIA PO3IOIT BUOIPKH;

2)  moOymyBaTH ricTorpamy BiJHOCHHX yacToT i F *(X).

3) Busunauntu Mo*, Me”.

1. HaBeneni gaH1 mpo BUTpaTH Yacy Ha BUPOOHMIITBO OJIMHMIN ITPOTYKIIIL:
0,09; 0,09; 0,11; 0,09; 0,08; 0,09; 0,06; 0,10; 0,09; 0,11; 0,09; 0,09; 0,11; 0,09; 0,08;
0,09; 0,06; 0,08; 0,09; 0,08; 0,10; 0,08; 0,07; 0,09; 0,07; 0,10; 0,07; 0,09; 0,10; 0,06.

2. IIpu cBepmiaai 50 OTBOPIB OJHUM 1 TUM CaMHUM CBEPJIOM 3 HACTYITHUMHU
BUMIPIOBaHHSAMH JI1aMETPIB OTBOPIB OTPUMAaHI TaKl 1aHi B MM:
40,29; 40,32; 40,32; 40,33; 40,2; 40,29; 40,31; 40,35; 40,28; 40,29; 40,29; 40,35;
40,34, 40,33; 40,34, 40,31; 40,33; 40,34, 40,32; 40,30; 40,31; 40,30; 40,30; 40,33;
40,32; 40,33; 40,30; 40,32; 40,31, 40,32.

Jias  3aJaHUX CTATUCTUYHMX PO3NOALTIB mMoOyAyBaTH ricrorpamy
BinnocHux yacror i F *(X). Busnauntu Mo*, Me”,

3. JlaHO CTaTUCTUYHMIA PO3TOIIT:
I, | [0;400) | [400;800) | [800;1200) | [1200; 1600)
n; 123 97 78 54

4. JIaHO CTaTUCTUYHUI PO3MOJILI:
I; | [0;5) | [5;10) | [10;15) | [15;20) | [20; 25) | [25; 30)
n; 133 48 16 6 4 3

5. JlaHO cTaTUCTUYHUM PO3MOJILI:
I, | [0;10) | [10;20) | [20;30) | [30;40) | [40;50) | [50; 60)
n; 365 247 152 102 72 47

IlepeBipuTH, UM NPAaBWIbHI TAKI TBePIAKECHHS:

1) iHTEepBaJIbHUI CTATUCTHYHWHA Ps PO3MOJLUTY BIIHOCHHX YacTOT 3acTOCO-
BYIOTb JIMIIIE JIJISl HENEPEPBHOI BUMAIKOBOI BEJINUNHU;

2) ricTorpama — 11e rpadik IiILHOCTI PO3MOALTY CTATUCTUYHUX WMOBIPHOCTEH.
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Po3nin 2
TOUYKOBI TA IHTEPBAJIBHI OHHIHKU CTATUCTUYHHUX
XAPAKTEPUCTHUK TA TIAPAMETPIB TEHEPAJIBHOI CYKYITHOCTI

2.1. ToukoBi OLIHKY CTATUCTUYHHUX XaPAKTEPUCTUK Ta MapaMeTpiB
reHepaJIbHOI CYKYITHOCTI

Ha mpaxTtuill BUHUKAae HEOOXITHICTh 3a JNAaHUMHU BHOIPKM 3pOOUTH OIIIHKU
rapameTpiB 3aKOHY po3noauTy. CTaTUCTUYHI OIIHKKA MOJKHA MOIMTH Ha TOYKOBI Ta
1HTEpBaJIBHI.

Toukoe0r0 HA3UBAIOTH OIIHKY, SIKa BU3HAYAETHCS OJHUM uncioM. [Ipu manomy
00’eMi BUOIPKH TOYKOBI OIIHKKA MOXYTh MAaTH 3HAYHE PO3XOKEHHS 31 3HAUCHHSM
napameTpa, 1o OUIHIoEThes. lle, y cBOw depry, Moxe HOpHU3BECTH JI0 TPyOux
MTOMUJIOK. B1IbIII TOUHUMHM € 1HTEPBaIbHI OIIHKHU.

He3miuwenoro Ha3uBaIOTh CTATUCTUYHY OIIHKY, MaTeMaTUYHE CIIOIIBaHHS SKOi
JIOPIBHIOE TTAPAMETPY, 110 OLIHIOETHCS, IPU OyIb-IKOMY 00 ’eMi BUOIPKH.

Yucnoei xapakmepucmuKu:

1) Buéipkoséa cepeona eenuuuna Xg. BennuumHy, sKa BH3HAYAETHCS

hopmyIioro

k
inni
Xg =—'=1n , (2.1)

HA3UBAIOTh GUOIPKOGOIO CEPEOHbOI0 GEIUUUHOI0 OUCKPEMHO20 CHAMUCMUYHO20
PO3no0iy udipKu.
Tyt X; — BapiaHTa BapialiiHOTo psiAy BUOIpKH; N;— 4YacToTa i€l BaplaHTH; N —

k
oOcsr BuOipku (N = Zni ).
i=1
BubipkoBa cepenHsi BelMYMHA Xpg € HE3MIILEHON OIIHKOI MAaTEeMAaTUYHOTO
CHOJIIBaHHSI T€HEPaIbHOI CYKYITHOCTI.
2) Mucnepcisa. J1ns BUMIpIOBaHHS PO3CIIOBaHHsS BapiaHT BHOIPKH BiTHOCHO
Xg BHOMPAETbCA AUCIIEPCIAL.

Jlucnepcin eubipku — 11e cepeane apuMeTHIHE KBaIpaTiB BIIXUICHb BapiaHT
BIJHOCHO Xpg , IKE 00YHCIIOETHCA 32 (POPMYJIIO0
k
(X = Xg)m;

Dg ==L - (2.2)

abo

> xn;
Dg =i=17—(>—<5)2. (2.3)

Bennunna Dg € 3MIIIEHOIO OLIHKOIO TUCIEPCI] T€HEPAIBbHOI CYKYITHOCTI.
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HeswmimeHow OIiHKOI aucnepcii TeHepaabHOI CYKYIHOCTI € GUNDPAGIeHA
oucnepcisn, sixa Moxe OyTH po3paxoBaHa 3a POPMYIIO0

2= p, (2.4)
n-1

[Ipn Benmukux o00’eMax N BHOIpKOBa 1 BHUIMpaBiCHA AUCIEPCli BIAPI3HAIOTHCS
Maio. Ha mpakTurii KopucTyrThCsl BUIPABIECHOKO TUCTIEPCi€to MPUOIU3HO mpu N< 30.
3) Cepeone keaopamuune gioxunennsn euodipku og. Ilpu obGumcienHi Dg
BIIXWJICHHS TITHOCUTHCS O KBajpaTa, OTXKE, 3MIHIOETHCSI OJIMHHIISI BUMIPY O3HAKH
X. Ha ocHOBI nucmiepcii BBOIUTHCS CepeaHE KBAIPATUIHE BIAXUICHHS

og =+/Dg , (2.5)
K€ BHMMIPIOE pO3CIIOBaHHS BaplaHT BHUOIPKM BIIHOCHO Xg, ajl€ B THX CaMHUX

OJIMHHUIISIX, B IKUX BUMIPIOETHCS 03HaKa X.

4) Koeghiyienm eapiauii V. ]| MOPIBHSIHHS OIIHOK Bapiallii CTAaTUCTHYHHUX
pSZIB 13 PI3HUMU 3HAUEHHSIMU Xpg , K1 HE JIOPIBHIOIOTh HYJIEBI, BBOJUTHCS KOE(DILIEHT
Bapiariii, SKuii 00UHCITIOETHCS 3a (HOPMYJIOIO:

v =28 100%. (2.6)

XB
s Bu3HaueHHs Xg, Dy, op nepeiaemMo BiA IHTEPBAIBHOIO PO3MNOALIY 110

JUCKPETHOTO,  BaplaHTaMH  SKOFO €  CEpelIMHa  YacTKOBUX  IHTEpBaJIB

x h h

X =X; + 2= Xijy1 — 2 1 IKUP Ma€ TaKUM BUTIISAL;
N; n, n, N3 oee Nk

Tomi Xg, Dg,0p 06‘{I/ICJIIOIOTI>C$I 3a (JOpMyJIaMH:

Zx n;
Xy —T, 2.7)

Z(x. )2n,

Dy == h = (%)% (2.8)

O-B =»\[DB . (29)
3pa3zku po3e’azyeanns 3adau

Mpukaag 1. 3a 3agaHUM CTAaTUCTUYHUM PO3MOAUIOM BHUOIPKM MOTPIOHO
obuucmutu Xg, Dg, o, V'

X=Xi| 2,5 4,5 6,5 8,5 | 105
n; 10 20 30 30 10
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5
Po36’azannsn. OCKIIbKH N = Zni =100, to 3rimHo 3 dopmymamu (2.1), (2.3),

i=1
(2.4), (2.5), (2.6) nictanemo:
5

Doxin,

%g = i1 _25-10+4,5-20+6,5-30+8,5-30+ 10,5-10=6’7; X =6.7.
n 100
Jns obuncnenns Dy BU3HaYaeThCA
5
2
in N 2 2 2 2 2
S _(257-10+(45)°-20+(65)*-30+(85)° -30+(105)*-10 _ .

n 100
5

> xn;

i=1

Toni Dg = —(Xg)? =50,05—(6,7)* =50,05— 44,89=5,16.
Dg=5,16. o =+/Dg =+/5,16 ~2,27. o5=2,27.
2,27

v =28 10006 = 221009 = 33,88%.
Xg 6,7

IMpuxnag 2. 3a 3a7aHUM IHTEPBAIBHUM CTATUCTUYHUM PO3MOAITIOM BUOIPKH,
B IKOMY HaBEJIEHO PO3MO/I1JI MaCH HOBOHAPOKEHUX PUMATIB X;,

S S G Y Y S a7

Xexpwr T b el T &)
— o - o — — N ~ ~ N ™

n; 5 12 | 18 | 22 | 36 | 24 | 19 | 15 | 11 9 2

obuucmutu Xg, Dg, 0p.

Po36’azanns. 11o00ynyeMo AUCKPETHUM CTATUCTUYHUI PO3MOALT 3a 3aJaHUM
inTepBanbHUM. Ockinbku h = 0,2, To mictaHemo:

L1013 (154,719 21 23 (25|27]29) 31
nj 5 12 | 18 | 22 | 36 | 24 | 19 | 15 | 11 9 2

bepyuu no ysaru (2.7), (2.8), (2.9) i Te, mo n = 173, gicranemo:
11

in*ni

% = 1=1 _95+156+27+37,4+68,4+504+43,7 N
y n 173
N 375+29,7+261+6,2 3475

~ 2,008671 kr.
173 3
Otxe, xg =2,008671 kr.
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Lo,
Xi )
E( D _6,00+20,29+40,5+ 63,58 + 129,96 + 105,84 + 100,51 N

N 173
L 9375+80,19+7569+19,22 73558 _ 4.251908.
173 173

11 *\2

Z(Xi )N

Dy ==L~ (X;)” = 4,251908— (2,008671)° =
=4,251908— 4,034759=0,217149,
Dy = 0,217149.

op =+/Dp =+/0,217149~ 0,466.
Orxe, og =0,466 xr.

Mpukaaag 3. Yepes K0xKHY TOAUHY BUMIPIOBAIACH HAMIPYTa B €JIEKTPOMEPEKI.
Pe3ynbTaT BUMIPIOBaHHSI HANpyTW Y BOJbTAaX HABEACHI Y BUIJIAMI CTATUCTUYHOIO
pAany:

222,219, 224, 220, 218, 217, 221, 220, 215, 218, 223, 225,

220, 226, 221, 216, 211, 219, 220, 221, 222, 218, 221, 219.

OOuncmutu Xg, o0g, S, V.

Po36’azanns. 11o0yayeMo TUCKPETHUN CTATUCTUYHUI PO3MO/ILT BUOIPKU:

X; 211 | 215 | 216 | 217 | 218 | 219 | 220 |221 | 222 |223 | 224 | 225|226
nj | 1 1 1 1 3] 3 4 4 2 1 1 111

3rigHo 3 popmynamu (2.1), (2.3), (2.4), (2.5), (2.6) nictanemo:

13
X N;
E ! '_211-1+215-1+216-1+217-1+218-3+219-3+220-4+
n 24
+221-4+222-2+2222+224+225+226z219’7.

s oouncnenns Dp Bu3HavaeTbes

)_(B=

13
2
Xi N
E ! '_2112+2152+2162+2172+2182-3+2192-3+2202-4+

n 24
2 2 2 2 2 ?
N 2217 -4+ 222° -2+ 223° + 224 + 225° + 226 ~ 48336,83.
24
Tomi
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13
> xin;
=1

Dg = 'T —(Xg)? =48336,83—(219,7)> = 48336,83—48268,09 = 68,7433,

Dg=68,7433. o =./Dg =+/68,7433 ~ 8,29. o =8,29.
Ockinpku N =24 < 30, 3HAWOEMO

2= p, =24 687433=717321, s=842
n-1 23
v =28 1009 = 874331 0006 = 31,299,
Xg 2197

3aBaaHHA ISl CAMOCTIiHOT podoTH
1. Inst oOunCieHHs cepelHbOI BPOKAMHOCTI 03UMOI MILIEHHUIII X; KOONIEPaTUBHE
nosie mwomero 2000 ra 6yno noauteHo Ha 20 piBHUX JUISHOK #;. DakTHUHUI ypoxkaii
Ha KOYKHI1I AUISHII HaBEJIEHO B TAOJIHUIII:

x;,mra | 25 | 30 | 35 | 40 | 45
n; 2 3 8 4 3

OOuncmutu Xg, og, S, V.

2. I3 mapTii OJHOTUIIHUX CTaJIeBUX OOJNTIB, BHUTOTOBIEHUX 3aBOAOM, Oyia
3niicHeHa BuOipka oo6csrom 200 mT. Pe3ynbraté BUMIPIOBaHHS iX JlaMETPIB X;
HABEJICHO Y BUTJISI IHTEPBAIBHOTO CTATUCTUYHOTO PO3MOILITY:

X, MM
h=2 mm

no| 14,40—14,42
N | 14,42—14,44
| 14,44—14,46
©| 14,46—14,48
©|14,48—14,50
| 14,50—14,52
2| 14,52—14,54
51| 14,54—14,56
N | 14,56—14,58
2| 14,58—14,60
~|14,60—14,62
w| 14,62—14,64

n;

OO6uucnutu Xg, og, V.

3. 3a monoMororw pajgioganbHOMIpa OyJio 3ailicHeHO 16 BUMIprOBaHb OJIHIET 1
Ti€ei camoi BiacTaHi. Pe3ynpTaTé BUMIPIOBaHHS B METpax HAaBENCHI y BHIJISI
CTATUCTHUYHOTO PSAY:

201, 195, 207, 203, 191, 208, 198, 210, 204, 192, 195, 211, 206, 196, 208, 197.
OOuucmutu Xg, 0g, S, V.

IlepeBipuTH, UM NPpaBUIbHE TaKe TBEPIKEHHSI:
CratucTryHa AUCTIEPCis MOXE JOPIBHIOBATH BUIPABIICHINA CTATUCTUYHIN
aucnepcii.
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2.2. OCHOBHI 3aKOHU PO3MOiTy Ta BUOIPKOBI OLIHKH
napamMeTpiB po3moaiiLy

PosrisHeMo mpuKiIaaM BUIMAIKOBUX BEIWYWH, IO HAWYACTINIE BUKOPHCTO-
BYIOTbCS Y JOCTIHKCHHSIX:
1. HenepepBHa BUIAJKOBAa BEJIWYMHA PO3HOOIIEHA HOPMAIbHO, SIKIO 1l

~(x-a)’

mudepeHItianbHa GYHKITIS PO3MOAUTY MAa€ BHUTIIS f(X): = _.e 26 Yyem

o-\2rx

a,0 Ha3MBAaIOTh MapaMeTpaMu PO3MOJLUTY, iXHI BHUOIPKOBI OLIHKK 3HAXOJSATh 3a

bopmynamu a=Xg, Og= Vs? =s.

: : 1
2. BunaakoBa BenM4MHA, 10 Ma€ cTainy audepeHIiianbay (PpyHKIIio f(x)=b—,
—d

me a<x<b, Ta f(x)=0, KO X<a i X>b, posnoxginena pienomipno i mae
mapaMeTpu posnofiny a,b. Ixni BubGipKoBi OIMIHKM OGYHCIIOIOTHCA 32 (QOPMyTaMH

g=)_(B—\/§'O'B, E=)_(B+ 3‘0'8.

3. BumaakoBa BenuumnHa, AudepeHiiaabHa QyHKIis SKOi f(X)=}L L npu
x>0 Ta f(X)= 0, sxmo X < 0, Mae ekcnonenuianvHuil (NOKA3HUKOGUIL) PO3NOOIN.

I[apamerp posmoziny A mae oinky A = —.
-

4. Binomianbhum € 3aK0H PO3MOMAUTY BHUMAJAKOBOI BeUYUHU X , HMOBIPHOCTI
AKOT O0YHCITIOIOTHCA 32 POpMyIaMU BepHmei'

n() k'(n k)' k qn_k,

B
,» A€

. . X
ne q=1-p; n,p — napamerpu. [lapamerp po3moniiay p Mae OLiHKY p*= ry

M — MaKCUMaJIbHE YMCIIO TIOSIBU MO/I1T Y BUIPOOYBaHHI.

5V BHUIIAZKY, KOJIM P € QYK€ MAaJIMM YHCJIOM, a YACJIO N — JOCTaTHHO BCIIMKUM,

3aMicTh (Gopmynn bepHyini ciin BUKopucToByBaTH (opmyny P (k)=f’<—-e"1

(po3nooin Iyaccona). TlapameTp posnoziny A = NP Mae omiHKy A = Xg.
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3pa3ku po3e’azyeanns 3aoau
Ipuxnan 1. Jlano cTaTucTiuHUN po3moii, 6au3skuil 10 po3noainy [lyaccona:

X:Xi 0 1 2 3
n; 116 | 56 | 22 | 6

3HalTH OILIIHKYU MapameTpa A .

Po3zé’azannas. n=116+56+22+6 =200;

J— —_— 4 0 . . .
3= % =3 x (-116-0+56-56+22:246-3_
~ 200

Mpuxaan 2. JlaHo CTAaTUCTUYHUIA PO3MOILT, OJIU3BKUHN 10 TOKA3HUKOBOTO!

X=X | [0:1) | [1;2) | [2:3) | [3:4) | [45) | [5:6)
n | 259 | 167 | 109 | 74 | 70 | 47
X; 05 | 15 | 25 | 35 | 45 | 55

3HalTH OLIIHKY MapameTpa A .
Po3eé’azanns. n = 259+167+109+74+70+47=726;

6 *
o x;
i=1

_259-05+167-1,5+109-25+74-35+70-45+47-55 _

)_(B:
n 726
129,5+250,5+272,5+259+2585 1170 _ L6l
726 726
A= N 0,62.
xg 161

IMpukaan 3. JlaHo CTAaTUCTHYHUN PO3MOALI, OJU3BKHIA 10 OIHOMIaILHOTO:

X=X; | 0| 1|2 |3 ]|4]|5
ni | 72|77 | 34| 14|21

3HAUTH OLIHKYU NapaMmeTpa p*.

Po3é’sazanns. m=5; n=72+77+34+14+2+1 = 200;

6
n; - X

E © ' 72.0477-1+34-2+14-3+2.4+1.5 200 _
n 200 200

1.

Xg =

X

1
*=—8 =220,
p : =0

m
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3aBaaHHA ISl CAMOCTIiHOI po0oTH

JlaHO CTaTUCTUYHMM PO3MOJILI, OIM3bKUI 10 O1HOMIATBLHOTO PO3IOILTY:

X=x; 0| 1| 2] 3]4
n |9]23[43][23]9

3HaiTH OLIIHKYU NapaMeTpa P> .

JlaHO CTaTUCTUYHMM PO3MOJILI, OJIM3bKUI 10 TOKA3HUKOBOT'O PO3MOILIY:

I, | [0;400) | [400; 800) | [800; 1200) | [1200; 1600)
n | 123 97 78 54

3HaNTH OIIHKY MapaMeTpa A .

JlaHO CTaTUCTUYHMUM PO3MOILI, OJM3BKUN JJO MOKA3HUKOBOT'O PO3TOILTY:

I, | [0;5) | [5;10) | [10;15) | [15;20) | [20; 25) | [25; 30)
n; 133 48 16 6 4 3

3HaNTH OIIHKY MapaMeTpa A .

JlaHOo cTaTUCTUYHUI PO3NOLI, OJU3bKUI 10 O1HOMIAIBHOTO PO3IMOALLY:

X=x; | 0| 12| 3] 4
ni |10 2244|2410

3HaiTH OLIHKK NapameTpa P ™.

JlaHO CTaTUCTUYHUM PO3MOLI, OJu3bkui 10 po3noainy Ilyaccona:

X= Xi 0 1 2 3
n; 117 | 57 | 23 | 7

3HANTH OIIHKY MapaMeTpa A .

JlaHo cratucTUuHUM PO3MOILI, OMU3bKUH 10 po3noainy [lyaccona:

X= Xi 0 1 2 3

n; 39 | 38 | 20 | 8

3HaNTH OIIHKY MapaMeTpa A .
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2.3. InTepBaibHi OMIHKHN CTATHCTUYHUX XaPAKTEPHCTHK Ta
napamMeTpiB reHepaJbHOI CYKYITHOCTI
binbmr TOYHMMU € 1HTEpBaJIbHI OIIHKU. IHmepeanbHol0 HA3UBAIOTH OIIHKY,
sIKa BU3HAYAETHCS JBOMA KIHISIMH 1HTEPBAITY.
Hexait 3a manumMu BUOIpKHM 3HAEHA CTaTUCTUYHA OIliHKa 6 * HEB1IOMOTO
napametpa @, saxe OyaeMo BBaXaTH MOCTIHUM YUCIIOM.
Haoiinicmioo omninku 6 1o @* Ha3MBalOTh HMOBIPHICTE ¥, 3 SKOIO

* .
BUKOHYETHCS PQ& - 0‘ < 6)= v. TyT uncno ¢ Ha3UBAIOTh MOYHICHIIO OLIIHKU.

3a3Buyaii, HaIHHICTH OI[IHKY 33/1al0Th Hamepes 1 B IKOCTI 3HaUYeHb ¥ OepyThb
gucyo, oausbke 10 1, Hanpukmaa, 0,95;0,99; 0,999.

IMo0ynoBa 1oBipuoro inTeppasy niasi X Npu BiloMoMY 3HAYEHHI O i3
3aaHOI0 HAXIMHICTIO ¥ .

Hexait o3naka X reHepaibHO1 CYKYITHOCTI Ma€ HOPMaJIbHUI 3aKOH PO3MOILTY.
[ToOynyemo noBipuuii IHTEpBAJ JJIA CEPEAHBOTO 3HAYEHHS T€HEPATbHOI CYKYITHOCTI
X, 3HAIOYM 4YHCIOBE 3HAYEHHS CEPeJHLOTO KBAAPATHYHOTO  BiIXHJICHHS

TeHEPANIbHOI CYKYIIHOCTI G, 13 3a/laHOI0 HaJliHICTIO Y. OCKUIBKH Xpg SIK TOYKOBA

HE3MII[EHa CTATUCTUYHA OIliHKa i Xy = M (x) Ma€ HOPMAaJIbHUN 3aKOH PO3MOJILITY

— NG — o .
3 YUCJIOBUMU XapakTepuctukamu M (XB )= Xy =a, O'(XB ) = TF , JICTaHEMO
n
P(xs —a|<8)=7v. (2.10)
OTxe, TOBIpUMiA IHTEPBAJ AOPIBHIOBATUME:
X-0 _ X-O
Lca<xg+ L (2.11)

Xg ——F—— —
Jn Jn
AprymMeHT x 3HaxXoauMo 3a 3HaueHHsMU ¢yHKIiT Jlammaca (momatok 1).

X-O r . . .
BennunHa ——— Ha3UBAETHCA MOYHICMIO OYIHKU, A00 NOXUOKOIO 6UDIPDKU.

Jn

IToOynoBa 1oBip4oro iHTepBasLy aJs Xr IIpY HeBiIOMOMY 3HAa4YeHHi O i3
3aaHOI0 HAXIMHICTIO .

V Bumagky Manumx BHOIpOK sl OLiHIOBaHHA Xp =a IpH HEBiJOMOMY
3HAYeHHI O HEMOXJIMBO CKOPUCTaTHCS HOPMAJIbHUM 3aKOHOM PpO3MOJLLY.
OOuncmuBIIM 33 AAHUM CTaTHCTUYHUM pPO3MNOAUIOM Xg, S 1 BHU3HA4YMBINM 33

Tabauiero posnoiny CrbrofeHTa 3HaYeHHS 1, , OyyeMo I0BipYMi iHTCpBal

Xg — L — <a<Xg+-L—. (2.12)
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Tyt t},(}/, k=n- l) OO4YUCIIIOEMO 33 33JaHOI0 HAMIMHICTIO P 1 YHCIOM
cTyneHiB ButbHOCTI K =N —1 3a Tabmurero (J101aTok 2).

IToOynoBa noBipunx iHTEpBaiB i3 3a7aH0I0 HalHicTIO ¥ 1 D, O .

VY pasi, konu o3Haka X Ma€ HOPMaJbHUN 3aKOH PO3MOALTY, IS MOOYAOBU
JOBipUOro iHTepBany i3 3amaHor HamidmicTio ¥ s D, o.3acTocoByemo
BUIIAJIKOBY BETUUHHY

X =—755", (2.13)
Or
10 Ma€e po3moain x° i3 K=n—1 crymeHsMu BUIBHOCTI.
JlJ1s HopMaJIbHOTO PO3MOJUTY CIpaBenanBa ¢GopMylia i IPaHULb JOBIPYOTO
IHTepBaILy JJIs TUCIIEPCli MPU T0BIpYid MMOBIPHOCTI (HAAIHOCTI) ¥ :
n.s? n.s?
>~ <Dr<—5—,
Y 4) V41

e ;(12 — 3HAYEHHS BUIIAJIKOBOI BEJIMYMHU, 110 MAa€ PO3MOJLI 12 (x1 — kBazapar

(2.14)

: . : . : o
[TipcoHna) 3 uucioM cTyneHis BulbHOCTI f;=Nn-1 npu piBHI 3HauymocTi a1 =1— 5

ne a=1-y; ;(22 — 3HAYEHHSI BUIAJIKOBOI BEJIMUMHU, [0 MAE PO3MOILIT ;(2 3 YUCJIOM
. . . .. . a
crymneHiB ButbHOCTI f, =N —1 npwu piBHI 3HAYYIIOCTI @) = 5

Toxi noBipuwmii inTepBan g o BUILIUBAE 13 (2.14) 1 Oyne TakuM:

sn-1 g SVt (2.15)

X2 X1

3Ha4YeHHs )(12, X% 3HAXOAMMO 3a TabauIEero (101aTOK 3) 3T1IHO 3 PIBHOCTSIMHU:

P(r?> 22)=1-2 (2.16)

2
Ple? > 22)=

, (2.17)

N | R

nea=1-y.

3pa3ku po3e’a3yeanns 3aoau

Hpuxknax 1. Bumipssmm 40 BumaakoBo BigiOpaHUX IIICIS BUTOTOBIICHHS
JieTaNe, 3HaWIUIM BHOIPKOBY CepelHI0, M0 JAOpiBHIOE 15 cM. I3 HamilHICTIO
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¥ =0,99 noOynyBaTu mOBIpuuil 1HTEpBaja ISl CEPElHbOI BEJIMYMHU BCl€T mapTii

JeTaNel, K0 TeHepanbHa aucnepcis nopisaioe 0,09 em?.

Po3é’azanna. [Ins noOyaoBU JOBIPUOrO 1HTEpBaLy HEOOXIOHO 3HATH: Xg, O,
n, X.

3 ymoBu 3agaul MaeMo: Xg=15¢m, o =./Dp =4/0,09 em® =0,3¢cm,
n=40, /n=+/40=6,32. Benuunna x 0GUACIIOETHCS 3 PIBHSIHHS

@(x)=0,57=0,5-0,99 = 0,495,
Q(x)= 0,495—> x=2,58 (momartox 1 ).

3Hali1IeMO YMCIIOB1 3HAUYCHHS KIHI[IB JIOBIpYOTO IHTEPBAIY:

o _Or X_,._03-258

X
B /n 6,32
Or X _ 0,3-2,58

X + =15+ """ _154012=1512cm.
BY /n 6,32

Takum unHoM, maemo:  14,88< )?r <15,12.

=15-0,12=14,88 cm.

Otrxe, 3 nHamidHicTio 0,99 (99% rapanTii) OLIHIOBaHUN MapameTp ir

nepedyBae ycepenuHi inteppainy [14,87; 15,13].

Mpukaag 2. Maemo Taki JgaHli 0Opo pPo3MIpH OCHOBHUX  (DOH/IIB
(y muH. rpH.) Ha 30-TH BUIAIKOBO BUOpPAHUX IMiIMPUEMCTBAX:
42,24,49,;6,7;,4,5; 2,7, 39; 2,1, 5,8; 4,0; 2,8, 7,8; 4,4, 6,6; 2,0; 6,2; 7,0; 8,1; 0,7;
6,8; 9,4, 7,6; 6,3; 8,8; 6,5; 1,4, 4,6; 2,0; 7,2; 9,1.

[ToOynyBatu 1HTEpBAJIbHUNM CTATUCTUYHUM PO3MOALT 13 JIOBKUHOK KPOKY
h=2mnn. rpu.; 3 HagilnicTio ¥ = 0,999 3HaiiTk noBipumii inTepan aua Xy, AKIIO
O =SMJIH. I'PH.

Po3é’a3annn. laTepBaibHUN CTATUCTHYHUN PO3MOALT OYy/1€ TAKUM:

I, |2-4]14-66-8]8-10
n; 9 7 10 4

Jns BHU3HAueHHS Xg HEOOX1IHO NOOYAyBaTH MAMCKPETHUH CTaTUCTUYHUMN
PO3MO/IL, 1110 MAa€ TAKUW BUTJISL;

4
n=>n; =30.
i=1
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&7 3.945.7+47.10+9-4  27+35+70+36 _ 168

n 30 30 30
Jns moOynoBu 1oOBipuoro iHTepBady i3 3amaHoro HafmiimicTio ¥ = 0,999

= 5,6 MJIH. TpH.

HEOOX1IHO 3HAUTH X
@(x)=0,5y=0,5-0,999=0,4995— x = 3,4.

OO6uncII0eEMO KiHIT IHTEpBAITY:

_ xop 34-5 34-5

Xy — 2T =56->"">_56_ %" _56_31=25wm. rpm.
N J30 55 v e

%q + 200 2564340 56,345 56431287 wm. rpn.

Jn J30 5,5

OTxe, JOBIpUMil THTEPBAI JJIst X r Oyzme 2,5< X r <8,7.

Ipukaaa 3. BunagkoBo BuOpaHa maptist 3 ABAALATH MPUIAliB Oyja BUIPO-
OyBaHa IIOAO TepMiHy 0€3B1IMOBHOI pOOOTHM KOXKHOro 3 HMX X; =t;. Pesympratn

BUNPOOYBAHb HABEACHO y BUIJIAII JUCKPETHOTO CTATUCTHYHOTO PO3MOALIY:

x; | 100 | 170 | 240 | 310 | 380
ni| 2 5 10 2 1

3 mamiiHicTIO ¥ =0,99 noOyaysatu AoBipumii iHTEpBan A a (CEpPEIHBOrO
gyacy 0e3B1IMOBHOT POOOTH TIPUIIAIY).
Po3é’azanna. J1ns noOya0BU A0BIpUYOTO THTEPBATY HEOOXITHO 3HAUTU CEPEIHE
BUOIPKOBE 1 BUIIpaBJIeHe cepenHe kBaaparnyHe BigxmieHas (N = 20 < 30).
O6uncauMo Xpg:
5

X; N;
Z} | '_100-2+170-5+240-1O+310-2+380-1_4450_2225
n 20 20 T

Otxe Xg =222,5r0x.

XB=

Bu3naunmo Dg:

> xin,

< ' ' 100?-2+170%-5+240%-10+310°-2+380°-1 1077 100
n 20 20

=53855.

2,
Xi N
DB — =1

— (Xg )’ =53855—(222,5)° = 53 855—49 506,25 = 4348,75.

OTxe, Dg = 4348,75.
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Burmnpasriene cepeHe KBagpaTUIHe BIAXWICHHS JOPIBHIOBAaTHME:

S= Dg = \/— 4348,75 ~ 67,66 roa.

3a Ttabimiero 3HadeHb posnoairy CThiofeHTa (JogaToK 2) 3a 3aaHolo
HanmiHictTio ¥ =099 1 wumcinom crymeHiB BimbHOCTI K=n-1=20-1=19
3HAXOIMMO 3HAUECHHS t;, (;/ =0,99 k = l9)= 2,861.

O06YKCIMMO KiHIIl TOBIPYOTO IHTEPBAIY:

t,s 2861-67,66 2.861-67,66
X _Y =2225-= - =2225- " =~ =179,2rox.
5 Jn J20 4,472
t.s i i
Xg 4+ 2= =2225+ 2,861-67,89 _ 2225+ 2,861-67,66 _ 265,8 rox.

Jn ’ J20 4,472

Otxe, 3 HamiHicTIO ¥ =0,99 MoXHa CTBep/KyBaTH, LIO )?r =a Oyje

MICTUTHUCS B IHTEpBaIi

179,2<a<265,8.

Ipukaaxg 4. 3 reHepanbHOI CYKYNHOCTI, fIKa Ma€ HOPMaJIbHHI 3aKOH
po3noairy, Buimydena subipka: 0,4; 0,4; 1,0; 0,3; 0,6; 0,9; 0,5; 0,4; 0,8; 0,6; 0,5; 0,5;
04, 0,8;0,3;0,3;0,6;0,7;0,7;0,3; 0,2; 0,1; 0,4, 0,5; 0,7; 0,2; 0,6; 0,5; 0,4; 0,9.

BusHauuTy He3MillleHy OIIHKY Auchepcii. 3HaAUTH 1HTEepBal HAAIMHOCTI IS
aucnepcii npu noBipyiit iimoBipHocTi ¥ = 0,95.

Po3é’a3anna. JIuckpeTHU CTAaTUCTUYHUMN PO3MOALT BUOIPKU Ma€ BUTIIS!

x. 10102 03 |04 |05 |06 |07 |08 (09 |10

n |1 2 4 6 5 4 3 2 2 1

OuiHKa JUIs MATEeMaTUYHOTO CIIO/AIBaHHs (BUOipKOBa cepenns) N =30,

B

0,1-1+0,2-2+O,3-4+O,4-6+0,5-5+

Xg
- 30
+0,6-4+o,7-3+o,§(;2+0,9-2+1,0'1=135(’)4=o,51(3)zo,5.

Busnaunmo Dg:

10
Z X7 n,
Dg = % —(%g)? =0,294— 0,25 = 0,044;
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BUIIPABIICHA JUCTIEPCis MOXKe OyTH po3paxoBaHa 3a (HOPMYIIO0

n
s?=——Dg =0,045. (2.18)
n-1
J{1s HopMaTbHOTO PO3MOALTY JOBIpUYUM 1IHTEPBAN JJIs JUCTIEPCIi Ma€e BUTIIS!
2 2
n-s n-s

>~ <Dp<——,

V4 X1

e 112 — 3HAYCHHS BHUITAKOBOI BEJIUYMHH, II0 MA€ PO3ITOJILI 12 3 YHCJIOM CTYIICHIB
BimpHOCTI f =n-1=29 npum piBHi 3Hauymocti @, =1-a/2=0975 , ne
a=1-y=005; ;(22 — 3HAYCHHS BUIAIKOBOI BEIMYHMHH, IO MA€ PO3MOAUT x° 3
YHCIIOM CTyIeHiB BinbHOCTI f; =N — 1= 29 npu piBHi 3HauymocTi @, =a/2 =0,025.

3a TabIMIIeIO0 PO3MOILTY «X1-KBajpaT» (1ogaTku 3, 4) Maemo: ;(12 = 16,0; ;(22 =45,7.

[TincraBiasieMmo oOUKCIIEH1 Ta 3HANIEH] 3a TAOJIHIICIO 3HAYEHHS B (OpMYITy
30-0,045 _ Dy < 300,045
45,7 16,0

Taxkum unHOM noBipunii iHTepBan Oyne Takum: 0,030 < Dy < 0,085.

IMpukaan 5. IlepeBipeHa napTisi OAHOTUITHUX TEIEBI30PIB X; HA UYTIUBICTD JI0
BlJieonporpam Nj, 1aHi MepeBIPKH HABEACHO K IUCKPETHUM CTATUCTUYHUN PO3MOILI:

Xi, MKB 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550

n; 2 ) 6 7 ) 2 2 1

3 HamiiHicTIO ¥ = 0,99 noOynyBatu noBipyl iHTepBanu i Dp, o .
Po3é’azannna. Jns 1moOynoBW JOBIpUMX IHTEPBAJIiB HEOOXITHO 3HANTH
3Ha4eHHS S°, S.
OO0uncarMO 3HaUeHHA Xp !

Xg =in N =‘TaK HKn=Zni =30‘=

n
_200-2+250-5+300-6+350-7+400-5+450-2+500-2+550-1
= 20 =
400+ 1250+ 1800+ 2450+ 2000+ 900+ 1000+ 550 10350

= 30 = 20 = 345 MKB.

O6uyucnumo Dg:
> xini _(200)° - 2+(250)° - 5+ (300)° - 6 + (350)” - 7+ (400)° - 5+ (450)° - 2+
n

30
+(500)* - 2+ (550)° -1 _ 80 000+ 312 500+ 540 000+ 857 500+ 800 000 +
30 30
+405 000+ 5%% 000+ 302500 _ 3797500 _ ,ccon s
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_ inzni o 2 _ 2 _ _
Dg =< —(Xg )’ =1265833—(345)° =126583,3—119025= 7558,3.

Orxe, Dg = 7558,3[MKkB]°.

Bunpasnena paucnepcisi 1 BUIpPaBJICHE CEpeAHE KBAJApATUYHE BIIXWICHHS

JOPIBHIOBATUMYTh:

2= N p =30 75583—2—8 7558,3 = 7818,9 [Mks]?;

n-1 30-1

= ‘/n Dg =+/78189 ~ 88,42 mkB.

Ockimekt @=1—-y=1-0,99=0,01, TOo 3HAXOAMMO 3HAYCHHA y., x%, a

came: P(Zz>ll) 1——_1—%_1 0,005 =0,995.

2
p(y? > ) 2 %_0,005.

3a tabaurero (101aToK 3) 3HAXOAUMO:
27(0,995 k =m —1)= #7(0,995; k = 29)=14,3.
25(0,005; k =29)=52,5.

OOuncnuMo KiHILI 10Bipuoro iHTepBaty i Dy:
n-1 29

=82 =" .78189=431901;
12 525
N-lg2_ 29 .5189-158565.
12 14,3

Otxe, noBipunii iHTepBan g D Oyne Takum:
4319,0< Dy <15856,5.

JloBipuuii IHTEpBAJ /ISl 6, CTAHOBUTH

68,3 < o <130,83.

3aBaaHHA 1151 CAMOCTIiiHOT podoTH

1. ¥V 30 TeneBizopiB Oyna BUMIpsSiHA YyTJIMBICTh X;. Pe3ynbTaTv BUMIpIOBaHHS
MOJAHO SIK TUCKPETHUN CTATUCTUUHHUM PO3TOJILI:

Xi, MkB | 200 | 250 | 300 | 350 | 400 | 450 | 500
n; 2 7 6 8 4 2 1

I3 magiiinicTio p= 0,99 moOyayBaTH TOBIpYH IHTEPBAIT JISI X r,AKo oy =4.
Bionosiov: 376< Xy < 380,27.
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2. 3 mapTii OMHOTUITHUX IJIAIIOK HaBMaHHs Oyji0 BUOpaHo 28 ImIT., 1 B KOXKHIN
13 HUX Oyla BuUMipsiHa riuOWMHA mMma3y (kKaHaBKU) X; Pe3ynbTaTh BUMIPHOBaHHS
HaBEJICHO K IHTEPBAILHUN CTATUCTUIHHUNA PO3IIOIIIT:

X, MM | 2,426 | 2628 | 2830 | 3032 | 3234
n; 5 8 9 5 1

3 magidHicTio Y = 0,999 moOymyBatu HOBIpYMMA 1HTEpBATI IS X r»> SKIIO
0-1'* - 0,8 .
Bionosiov: 2,31< Xy < 3,33.

3. 3agaHa reHepaibHa CyKyIHICTb, sIKa PO3MOJiIeHa HOpMalbHO. Bubipka, 1o
3po0jeHa BUNAAKOBUM CHOCOOOM, 3a/la€ThCsl HABEACHUMHM JaHUMU. Bukonatu
HACTYIIHI BIIPaBU:

d) BU3HAYMTHU TPAHUII JOBIPUOTO IHTEPBATY JJII MAaTEMAaTUYHOTO CITOJIiBaHHS
npu JoBipyiit iiMoBipHOCTI ( HamiHOCTI) ¥ =0,95;
b) BH3HAUMTH TpaHMIN JOBIPYOTO IHTEpBAIY I JUCIEPCIl TpHU IOBIpYiit

nmoBipHOCTI (HaziitHocTl) ¥ = 0,95.

3.1. HaBeneHi mani mpo BUTpaTH 4Yacy Ha BUPOOHUIITBO OJMHMIN MPOYKIIIi:
0,09; 0,11, 0,09; 0,08; 0,09; 0,06; 0,10; 0,09; 0,11; 0,09; 0,09; 0,11; 0,09;
0,08; 0,09; 0,06; 0,08; 0,09; 0,08; 0,10; 0,08; 0,07; 0,09; 0,07; 0,10; 0,07,
0,09; 0,10; 0,06; 0,09.

3.2. BuwmipsiHa MaKCHUMallbHa €MHICTh KOHJICHCATOPIB 3MIHHOT €MHOCTI.
PesynpraTn BumiptoBans y nd HaBeneni y tabmuii: 437; 4,39; 4,38; 4,39;
436; 4,42; 4,36; 4,31; 4,40; 4,40; 437; 4,39; 4,38; 4,39; 436; 4,42; 4,35;
4,59; 4,40; 4,43; 4,41, 4,42; 4,40; 4,37, 4,42; 4,40, 4,35; 4,40; 4,40;4,40.

3.3. IIpwu cepaminui 50 OTBOPIB OJHUM 1 THM CaMHM CBEPJJIOM 3 HACTYITHUMHU
BUMIPIOBAaHHSMH JI1aMETPiB OTBOPIB oTpuMaHi Taki nani B mm: 40,32; 40,32;
40,33; 40,2; 40,29; 40,31; 40,35; 40,28; 40,29; 40,29; 40,35; 40,34, 40,33;
40,34, 40,31; 40,33; 40,34, 40,32; 40,30; 40,31, 40,30; 40,30; 40,33; 40,32;
40,33; 40,30, 40,32; 40,31; 40,32; 40,29.
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Po3ain 3
Z[BOBI/IMIPHI/Iﬁ CTATUCTUYHUN PO3I110/11J1 BUBIPKH

3.1. /IBOBUMipHHU CTATUCTUYHHUI PO3MOALT BUOIpKH
Ta MOro YHUCJI0Bi XapaKTePHCTUKH

Ilepenik  Bapiant Y =Y;, X=X; Ta BUMOBIIHUX iM 4Yacrtor nN;

CHUIBHOI 1X TIOSIBU YTBOPIOIOTH 0G0BUMIDHUI CHIAMUCMUYHUIL PO3N0OLT 6UDIpKU,
0 peaii3oBaHa 3 TeHEPaAbHOI CyKymHOCTi. EneMeHTaM i€l BHOIpKM mpuTaMaHHI
KUTBbKICHI 03HaKkH X1Y.

VY tabauuHii popMi 11e pO3MOALT Ma€ TAKU BUTIISL

X - Xj
Y=y | X | X2 | X3 Xm | Ny,
Y1 My | Mg | Mg | oo | My | Ny
Yo Moy | Ny | Mpg | ... | Ny | Ny,
Y3 N3y | N3 | N33 | ... | N3y | Ny,
Yk Mt | M2 | Mks | - | Nim | Ny,
n
ny, Ny, | Ny, | Ny, Ny A
Tyt nj; — yacToTa CHIIBHOI NOSABY BapiaHT
m k
j=1 i=1
k m k m
n=> >n =_Z”yi = Z”x,
i=1j=1 i=1 =1
3azanvHi yucnoei xapakmepucmuKku o3HaxKu X:
3arajibHa CepeaHs BCJ’II/I‘{I/IHa o3HaKu X
m
Z XM XNy,
- i=lj=1 j=1
n n
3arajbHa AUCTIEPCis 03HaKI/I X
m
2
Z Z Xj Ny 2 X Ny ,—
i=1j=1 — \2 Jj=1 o \2.
Dy=———""-(Xg) =——— - (Xg)"; (3.2)

n n
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3arajbHe Cepe/lHe KBaJApaTHIHEe BiIXHICHHS O3HAKH X
o, =+Dy. (3.3)

3acanvui uucnosi xapakmepucmuxu o3naku Y-

3arajibHa Cepe/iHs BeTuYruHa O3Haku Y

kK m k
ZZ Yi Njj Zyi n,
Vo= —— == (3.4)

3arajbHa qucnepcis o3Haku Y

kK m ) Kk
X3t S,
i=1 j= = \2 _i=1 v \2-
Dy=———-(¥)" ==——(¥8)"; (3.5)
n n
3arajibHe CEpeIHE KBaJIpaTUYHE BIAXUJICHHS O3HAKH Y

o, = D,. (36)

Ymoeni cmamucmuuni po3nodinu ma ix yucnoei xapakmepucmuxu.

Ymoenum cmamucmuunum poznooinom oznaku Y nipu (HpikCoBaHOMY 3HAUEHHI
X = X; Ha3WBAIOTh NEPEIIIK BaplaHT O3HAaKU Y Ta BIANOBIAHUX IM YacTOT, y3ATHUX

pu GikCoBaHOMY 3Ha4YeHH1 X. Y/ X=X i
Y=Yi | Y1 | Yo Ys | - [ Yk
Njj My | M | Maj | o | My
k
TYT Znij = nxj .
i=1

UucnoBi XapaKTepUCTUKU JIJIi TAKOTO CTATUCTUYHOTO PO3MOJIIITY HAa3WBAIOTh
YMO6HuUMuU. JI0 HUX HAJICKATh:
YMOBHA Cepe/iHs 03HaKu Y

K
DY Njj Vi Njj
i i=1 :

yx=xj == = n (3.7)
2N X
i=1
YMOBHa Aucnepcis 03HaKu Y
K
_Z:Yi2 Njj
pfv / x =xj)='=1n——(yx=xj)2; (3.8)
Xj
YMOBHE CEpEJIHE KBaIpaTUIHE BIIXWICHHS 03HAKH Y
oY /X =x;)= /DY TX =Xx]). (3.9)
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D(Y / X =X;), o(Y / X = X;) BUMIpIOIOTb PO3CIIOBaHHs BapiaHT O3HAKK Y 11010
YMOBHOI CEpEIHBOI BEIUYNHU Yy =X, -

Ymoenum cmamucmuunum posnodinom ozHaku X mpu Y =Y; Ha3HUBaIOTh
nepenik BapiaHT X = X; Ta BUINOBIIHMX iM 4YacToT, y3iTHX HpU (ikcoBaHOMY

3HAYEHHI O3HAKU Y =Y.

X = Xj X1 X2 X3 Xm
Njj Nip Ni Ni3 im

m
TYT Znu = nyi .
j=1

Ymoeni uucnosi xapakmepucmuku 01a ybo2o po3nooiny:
YMOBHA CEpPE/IHS BEIMYNHA O3HAKU X

m m
DX Ny 2% Ny
j=1 :

_ j=1
XY=yj = m = n | H (310)
2N "
j=1
YMOBHA Jiucnepcis o3Haku X
m
inz Njj
D(X /Y = yi)=1=1n——(iY=yj)2; (3.11)

Yi
YMOBHE CEpE/IHE KBaIpaTUYHE BIAXUIICHHS 03HAKU X
a((X 7Y = y;))=yD(X 7Y = ;). (3.12)
[Ipu BiTOMUX 3HAYEHHAX YMOBHUX CEPEIHIX VXJ_ , X 3arajgbpHl cepeqHi 03HAKU

Yi
X 1a Y MOXHa 00YHCIIMTH 3a (popMyIamu:

Yo =1t (3.13)

n
m
ZXYi nYi
Xp ='=17. (3.14)

Kopenayiitnuii momenm, uodipkosuii Koegiuicum xopenauii

[1ix gac TOCHIIKEHHSI IBOBUMIPHOT'O CTATUCTUYHOTO PO3MOILITY BUOIPKH MOCTAE
notpeda 3’sCyBaTH HAasBHICTh 3B’A3Ky MDK O3HakaMu X 1 Y, SKMA Yy CTaTUCTHII
HA3MBAIOTh KOpenAuidHuM. J[ig 1poro OOYMCIIIOETHCS EMIIPUYHUN KOpPEISinHUN

*
momeHt K, 3a popmyroro:
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Xy — —Xg- Y- (3.15)

* co . .
Axmo Ky, =0, To kopemsminHoro 383Ky Mixk o3Hakamu X 1Y Hemae. SIKIIo
* o 5 .
K K xy # 0, TO 1eif 3B’ A30K ICHYE.

OTxe, KOpEISIIMHUM MOMEHT Jla€ JIMIIE BiAMOBIIb HA 3allMTaHHS: € 3B SI30K
M o3HakaMu X 1Y, 4 IOro HEMae.

Jlns  BUMIpIOBAHHS  TICHOTH  KOPEJSAIIMHOTO 3B SI3KYy  OOYHCIIIOETHCS
BUOIPKOBUI Koe(ILIeHT Kopessuii Iy 3a popmyiioro:

R (3.16)

Sk 1 B Teopil IMOBIPHOCTEN,

rg|<1, —-1<rp<1.

3pa3Ku po3e’a3yeanH 3a0ay

Ipukaax 1. 3a 3a7aHUM JTBOBUMIPHUM CTaTUCTUYHUM PO3MOJLIOM BUOIPKHU
o3Hak X1 Y

X - Xj
Y=Y

10 | 20 | 30 | 40 | ny,

2 |~ 2[4 4]10

4 10| 8| 6| 6 | 30

6 |5 /10| 5 | — | 20

8§ |15| - | 1510 | 40
N, 30|20 30|20

NOTP10HO:
1) oOuncanTn K:y, I

2) moOymyBatm ymoBHI cratuctuuHi posmoaimm Y /X =30, X/Y =4 i
OOYHUCIUTH YMOBHI YUCJIOB1 XapaKTEPUCTUKH.

*

Posé’azanna. 1) Ilo6 obumcmtn K., rg, BU3HAUNMO Xg, Oy, Vg, O

y
4 4
Ockinbku n=ZZnij=100, TO
i=1 j=1
4
X: N,
o _ il b _10-30+20-20+30-30+40-20 _ 300+400+900+800 _ 2400 _,
57 n T 100 B 100 T 100
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j=1 " (10)*-30+(20)* - 20+ (30)* - 30+ (40)* - 20 _
n 100 -
_ 3000+ 8000+ 27000+ 32000 _ 70000 __,
100 100
4
ZXJ? ",
D, = ’ﬂT —(Xg)? =700—(24)* =700-576=124.

o, =D, =v124=1114.
Orxe, o, =11,14.

4
Zyi nYi
o= _2-10+4-30+6-20+8-40_20+120+120+320_58
JB n 100 100 "
Otxe, Yg =5,8.
4
2
Zyi nyi 2 2 2 2
i1 _(2)%-10+(4)*-30+(6)? - 20+(8) 140 _ 3800 _ g
n 100 100
4
Zyuz nyi
D, = J=1T_(y5)2 =38-(5,8)% =38-233,64 = 4,36,

o, =D, =+/436~21

*
Hust BusHadenss K, 00YHCITIOIOTE!

4 4
DD Yix;n; =2-10-0+2-20-2+2-30-4+2-40-4+4-10-10+4-20-8+
i=1j=1
+4.30-6+4-40-6+6-10-5+6-20-10+6-30-5+6-40-0+8-10-15+
+8-20-0+8-30-15+8-40-10=0+ 80+ 240+ 320+ 400+ 640+ 720+
+ 960+ 300+ 1200+ 900+ 0+ 1200+ 0 + 3600+ 3200=13760.
Toni
4 4
2 2 YiXjn
* i=lj=l 13760

Ky = . -Xg-Yp =W—24-5,8=137,6—139,2=—l,6.

* . . . .
Otxke, K xy = —1,6,a 11e CBITYUTH TIPO T€, 10 MK 03HakamMu X 1 Y iCHyBaTUMeE

B1/I’ €EMHUU KOPEIAIINHUI 3B’ SI30K.
Jly1st BUMIpIOBaHHS TICHOTH IIBOTO 3B’ 513Ky 00YHMCIMMO BUOIPKOBUHM KOe(IIlieHT
KOPEJISIIIii.
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Ky o -16  -16

- = - ~—0,068.
oo, 1114.21 23394

's

O1ke, ry =—0.068 TOOTO HIUJIFHICTH KOPEIAIMHOTO 3B’ I3KY MK O3HaKamMu X
> I'B ’ y

Ta Y € cnabkoro.
YmoBHU# cratuctruaanii po3nonin Y / X =30 marume Takuii BUTIIS:

Y=y, [2]4]6] 8
ne | 4|65 15

OOUYHCITIOIOTHCS YMOBHI YHCIIOBI XapaKTEPUCTUKU JJI LIbOT'O PO3MOALIY:

Ymoena cepeona eenuuuna

4
Ey' S 2.444.6+46-5+8-15 8+24+30+120 182

Vy _an = =6,07.
Ix=30=" 30 30 30
D Nis
i=1
YMoBHa aAucHepcis Ta cepeHe KBaApaTUIHE BIIXUICHHS
4
> yi Nig 2 2 2 2
i=1 (2)°-4+(4)°-6+(6)°-5+(8)°-15 1252 ]
= 30 = 0 =41,73;

4
Zni3
i=1
3
zyi Ni3

D(Y / X =30)="=L—— —(yy_5) =41,73- 36,8449~ 4,89;
2.Nis
i=1
oY / X =30)= /Dy x=30) =489 % 2,21.
Orxe, oY / X =30)~ 2,21.

YMoBHME cTaTUCTHUHUH po3noain X /Y =4 MatuMme Takui BUTIIAI:

X =X 10 | 20 | 30 | 40
Nyj 10 8 6 6

OOUYHCTIOIOTHCS YMOBH1 YHCIIOBI XapaKTEPUCTHKU:

YMoBHa cepeHs BeJIMYMHA
4

2% Ny
_ j= 10-10+20-8+30-6+40-6 680
XY=4= 2 = = z22,7
30 0

Otxe, Xy_4 = 22,7.
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YMoBHa aucnepceis Ta cepeHE KBaApaTHYHe BiIXUJICHHS
4
2
2 %i Ny
j=1
4
2]
j=1

_ 1000+ 3200+ 5400+ 9600 19200
30 30

_ (10)? - 10+ (20)% - 8+ (30)? - 6+ (40)* - 6 _
30

= 640.

4
2. %i Ny

D(X /Y =4)= ’=14— —(Xy_4)? =640—(22,7)? =640—515,29=124,71.
2
j=1

o(X 1Y =4)=[D(x y_4) =/12471~1117.

Orxe, o(X /Y =4)~1117.

3aBaaHHA 11 CAMOCTIHOI podoTH

1. Ilpu anamizi pyau JicTaiad Takl JaHi MPO BiJICOTKOBHM BMICT y Hil
CBUHIIIO Ta cpibia. Pe3ynbraTu anasmizy HaBeJeHO B TaOIUIIL:

X:Xi
5 | 175 | 225 | 275 | 325 | 37,5 | 425 | ny

Y=Yi 25 [ 75

2 119 | 9
6 9 59
10 1 4
14 — | —
18 — | —
22 — | —
26 — | —
30 — | —
34 — | —
38 — | —
Ny

|~ oS |w] |

|
LT e ]eo|&3~| |1

O6uncut g, Yx=125> Xy=14-
Bionosiow: rg =0,865; Yy=125 = 3,32%0; Xy=14 =90%.
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2. BurotoBieni B 1eXy BTYJKH COPTyBajHuCs 32 BIIXWICHHSIM
BHYTpilIHbOTO aiamerpa X 1 30BHIIIHBOTO Y. CHUIBHUI CTaTUCTUYHUM
po3moia o3Hak X 1 Y HaBeJCHO B TAOJIMII:

X =x;, Y = Vi, MM
MM 0,002 | 0,004 | 0,006 | 0,008 Ny
0,01 1 3 4 2
0,02 2 2 24 10
0,03 4 15 8 3
0,04 4 6 8 2
Ny

Obuucnumu vy, Yy_003, Xy=0,04-
Bionosios: rg =0,141; Y,_q 93 =0,0047 mm; X,_q 04 =0,029 mm.

3.2. IlapHuii cTaTUCTHYHUIA PO3M0JiJI BUOIpKHU Ta HOr0 Ync/I0Bi
XapaKTePUCTUKH
SIKI0 yactoTta CruibHOI IMOSIBU O3HAK X 1 Y n; = 1 s BCiX BapiaHT, TO B

I[bOMY pa3i JIBOBUMIPHHUM CTATUCTUYHUN PO3MOJILST HA0YBAa€ TAKOTO BUTIISTY:

Y =y, Yi | Yo | Y3 | Ya | - | Yn
X=Xj Xl X2 X3 X4 Xn

Horo Ha3HBAIOTH RAPHUM cmamucmuunum po3noditom eudipxu. TyT KoxKHA
napa 3Ha4eHb 03HaK X 1Y 3’SBJISETHCS JIMILE OJMH Pa3.

OO6csr BUOIpKH B IIbOMY pa3i JOPIBHIOE KUTBKOCTI Map, TOOTO N.

Yucnosi xapakmepucmuxu o3naxku X

cepeaHs BeJIMYMHA

Xg == (3.17)

aucnepcis

D, == | —(Xg)*; (3.18)

CepeHE KBaAPATUUHE BIIXWICHHS

o, =+/Dy . (3.19)
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Yucnoei xapakmepucmuku o3naxu Y.
CepeHs BeIMYUHA

v, i=1 .
YB = n (3.20)
JCTIepCis
n
DY
Dy =*=—~(¥s)’; (3.21)

CepeHE KBaAPATUIHE BIIXMIICHHS

o, =Dy ; (3.22)

eMNIPUYHULL KOPeAAUTUHUIL MOMEHM

n
Zyi Xj
i—1

Koy ='=——= Xz Ve (3.23)
eudipkoesuil Koeiuicnm Kopenauii
K*
g = ——. (3.24)
04Oy

3pa3zKu po36’a3y6anH: 3a0ay

Ipukaan. 3anexkHICTh KUIBKOCTI Maciia Y;, IO HOro CHOXKUBAE MEBHA 0co0a

3a MiCsllb, B1J il IpUOYTKY X; HaBeAEHA B TaOJINLIL:

Yir 10,5|15,8|17,8|19,5(20,4|21,5|22,2|24,3|253|26,5(28,1|30,1|352|36,4| 37 [385|39,5|405| 41 |425

I'PH.

X 70 | 75| 82| 89| 95 (100(105|110|115|120|125|130|135|140|145|150|155|160| 165|170

I'PH.

*

Hotpi6Ho obunciutn Ky, rg.

Po36’azanns. Ockiibku oocsr BuOipku N = 20, To MaeMo:

20

X.

. _E " 70+ 75+82+89+95+100+105+110+115+120+ 125+

57 20

+130+135+ 140+ 145+ 150+ 155+ 160+ 165+ 170 _ 2436
20 B

=1218.

Otrxe, xXg =1218.

42



& % _ 4900+ 5625+ 6724+ 7921+ 9025+ 10000+ 11025+
n 20
+12100+ 13225+ 14400+ 15625+ 16900+ 18225+ 19600+ 21025+
20
+ 22500+ 24025+ 25600+ 27225+ 28900 314570
20

=157285.

20
2%
D, = '=1n —(Xg)* =157285-(121,8)* =15728,5—14835,24 = 893,26.

o, =Dy =+/893,26 =29,89.
20

Ve = E Ji _105+158+17,8+19,5+20,4+215+222+24,3+253+26,5+
B n 20
+281+30,1+352+36,4+37+385+395+405+41+425 5726 9863
20 o
yg = 28,63.
20
NG
i-1 110,25+ 249,64+ 316,84+ 380,25+ 416,16+ 462,25+ 492,84 + 590,49 +
n 20
+ 640,09+ 702,25+ 789,61+ 906,01+ 1239,04 + 1324,96 + 1369+ 1482,25 +
20
+1560,25+1640,25+1681+1806,25 _ 18159,68 _ 907,98,
20 20
20
Z Yi
D, = %— (Vg)* =907,98-819,68 = 83,3.
D, =883.
c,=,D, =.883=94.
oy = 9,4.

20 20
> > yix; =10,5-70+158-75+17,8-82+19,5-89+20,4-95+
i=1li=1
+21,5-100+22,2-105+ 24,3110+ 25,3-115+ 26,5-120+ 28,1- 125+
+30,1-130+ 35,2135+ 36,4+ 140+ 37-145+ 38,5-150+ 39,5- 155+
+40,5-160+41-165+42,5-170= 735+ 1185+ 1459,6 + 1735,5+ 1938+
+2150+ 2331+ 2673+ 2909,5 + 3180+ 3512,5+ 3913+ 4752+ 5096 +

+ 5365+ 5775+ 6122,5+ 6480+ 6765+ 7225=75302,6.
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Ky a Xg-Yp = 753026 121,8-28,63 = 3765,13—3487,13 = 278.
K}y =278.
K*
=Y =28 218 __ 5 989.

T 0.0, 2989-94 280966
r ~0,989.

OcCKUIbKM 3HaueHHs [y OIM3bKE A0 OJMHULI, TO 3BIICH BUIUIUBAE, LIO

3aJICKHICTh MK KIIBKICTIO Macjia, IO CIHOXKHBA€ThCSI IIEBHOIO O0OCO0O00, Ta Ii
MICSIYHUM NMPUOYTKOM Mailke (PyHKI[IOHAJIbHA.

3aBaaHHA 1151 CAMOCTIiHOT podoTH

1. 31 crapmmx kiaciB jinero Oyno BimiOpaHo rpymy yuHiB. JlaHi mpo ix
CEpEeIHbOPIYHI OI[IHKA 3 MAaTeMAaTHKW X; Ta PEIITH TUCHUIUIIH y; (32 CTOOAIBHOIO
CHCTEMOI0) HaBEJICHO B TaOJIUIIL:

yi |45]30|48(50(52|54|51|60(62|63|65(70|71|74|76|68|79|85

xi |30(35|40/44148|55|52|65|69|72|78|82|84|86/90(91|92|95

OO0uncmutn K, , Ig.

Xy !
Bionogiow: K, =252,62; rg =0,903.

Xy

2. Pe3ynbratu BUMIpIOBaHHS YyTJIMBOCTI B1JIEO J; TA 3BYKOBOT'O KaHAIIB X;
HaBEJICHO B TAOJIHIIL:

yi | 250| 200| 180| 160/ 140| 110| 100{ 95| 90|85|80| 75|80 |70 | 65|60 | 55
Xi | 180| 230| 240| 250| 300| 320| 330| 340| 350{360|370|380/390{400{410|420|430

OOuucnuTH ny, Ig .

Bionosiow: K, =—3456,9, rg=-0,97.
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Po3nin 4
CTATUCTHUYHI I'TIIOTE3HU

4.1. 3araabHa indgopmanis

[TpaBmiibHICTE BUOOPY 3aKOHY PO3MOAULY YM OLIHKM HOTO MapameTpiB AJis
TeHEPAJIbHOI CYKYIMHOCTI TIEPEBIPSAETHCA 3a JOTIOMOTOI0 CTAaTUCTUYHUX METOIIB
NEPEBIPKH CTATUCTHYHUX TIIOTE3.

[lin cmamucmuunor zinomesoro OyneMo pPO3yMITH TPHUITYIIEHHS BiAHOCHO
3aKOHY PO3IOIIIY TeHEPaIbHOI CYKYIMHOCTI UM OIIIHKHA HOTO mapameTpiB. MoKuBi
HII TIMOTE3W: MPO PIBHICTH MapaMeTpiB JBOX UM JACKUIBKOX PO3MOJLUIIB, IIPO
HE3aJIC)KHICTh BUOIPOK TOIIIO.

Cmamucmuunolo Ha3UBAIOTH TINOTE3y MPO BUIJIAJ HEBIJOMOTO PO3MOALTY
a00 Mpo mapaMeTpu HEBIAOMUX po3no/iiiB. Hanmpukiasa, CTaTUCTUYHUMH € TIMOTE3U:

1) reHepasibHa CYKYITHICTh, PO3IO/iICHA 332 HOPMAJIEHUM 3aKOHOM;

2) nucnepcii IBOX HOPMAILHUX PO3IOILIIB, PIBHI MixK COOOIO.

Hynb06010 (0OCHOBHOIO) Ha3UMBAaIOTh 3alPOIIOHOBAHY TINOTE3Y, Ky MU OyJ1eMo
no3Havary gepes Hy.

Anvmepnamueénoro (KOHKypyrOuOl0) Has3MBalOTh rinoresy H,, sxa cyme-
pEUYUTh OCHOBHI.

Po3pi3HAI0TH TAaKOXK T1MOTE3H 32 KUIBKICTIO TPUITYIIEHb.

IlIpocmoro Ha3uBalOTh TINOTE3Y, SIKA MA€ OJIHE MPUITYLIECHHS, 1HAKIIE T110Te3a
€ CKJIaJTHOIO.

Hanpuxnao: 1. Y 3akoni [lyaccona A = 3 — mpocra rinoresa;

2. SIxkmio A > 3, TO 1€ CKJIaaHa TimoTes3a.

Bucynyra rimoreza Moxke OYTU HpasuinbHOl a0 HEenpasuibHOW, TOMY
BUHMKA€ HEOOXiMHICTh 1ii mepeBipkd. OCKUIBKM TMepeBipKa MPOBOJIUTHCS
CTATUCTUYHUMH METOJaMH, TO ii HA3UBAIOTh CTATUCTUYHOO. [Ipy MPUNUHATTI PilICHD
3a JOTIOMOTOFO TiMOTE3 MOXKYTh CTATUCS TIOMUJIKU IBOX POJIIB.

Ilomunka nepuwiozo pody mnonsrae B Tomy, 1o Oyne BIIKMHYTa MpaBUIIbHA
rinore3a, ToO0TO Timore3a H, € npaBuibHOW0, ane ii BIAXWIAIOTH HA OCHOBI il
MEePEBIPKHU.

IHomunka opyzozo pody monsraec B TOMY, 10 OyJae MpUiHSATAa HEMpaBUJIbHA
rinore3a, To0TO rimore3a H( mnpuiiMaeTbcs, ane B A1MCHOCTI BIpHa KOHKYpYKOYa

rinmoreza H,, .

IMOBIpHICTB 3MIMCHUTH TOMIJIKY TIEPIIIOTO POy MO3HAUYUMO 4Yepe3 o 1 OyneMo
HA3UBAEMO i1 pieHem 3Hauyuiocmi.

Yucno o 3a7al0Th MaJUM 1 HaiyacTillle BUKOPUCTOBYIOTH 3HAYEHHS O, 1110
nopiBHot0Th 0,05; 0,01 1 1. a. Sdxmo, Hanpuknaa, o = 0,01, To e o3Hayae, MO B
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onHomy Bumnaaky i3 100 € pu3MK MOMYCTUTH MOMWJIKY MEPIIOro poAy (BIAKUHYTH
rimore3y Hj).

Jlis mepeBipKH TINMoTe3 BHUKOPUCTOBYEMO CIEIIaIbHO MiAiOpaHy BEIUYHHY,
TOYHE YM HAOJIMKEHE 3HAUYCHHS K01 BIJJOME.

Cmamucmuuynum Kpumepiem Ha3UBAIOTh BUIMAAKOBY BenuunHy K, ska €
OCHOBOIO JIJIsl IEPEBIPKU HYJIbOBOI IIIOTE3H.

Haii6u1b1m po3MOBCIOMKEHUM KpHUTEpieM NepeBipku BiporimHocTi Hy mpo

. . . -y : 2
3aKOH PO3NOALITY O3HAKH I'CHCPAJIbHO1 CYKYIIHOCT1 € KPHUTCPIU Y3IrOJKCHOCTI J ,

m
SIKHiT BU3HAYAETBCS 3 (POPMYIION0 g2 = Do(n; - n)%/n!.
i=1
Tyr m — 4yucio iHTEpBaNiB (4aCTKOBUX), HA SIKI MOJISETHCA CTATUCTUUYHUI
pO3MmoAia BUGIPKH; N; — YacTOTa O3HAKH B i-y IHTEpBaJi; N{ — TEOPETHYHI YaCTOTH,
MipaxoBaHi 3a BIAMOBIIHUMHU (POPMYJIAMH 3aKOHY PO3MOJITY HMOBIPHOCTEH, SIKUN
IPUITYCKAETHCS AJIs1 O3HAKU T€HEPaAIbHOT CYKYTHOCTI.
TeopeTnuHi YacTOTH 3HAXOAATHCS 3a (GopMyinor0 Ni =N-p;, me N — o0'em

BUOIpKM; P;j— AJIA JTUCKPETHOI BUIAJIKOBOI BEJIMYMHU € MMOBIPHICTh moaii X = X;,
JUI1 HENEepepBHOI BUIAJKOBOI BEIMYMHHM P; € MMOBIPHICTH TOrO, IO O3HaKa X
Momajie B i-Uil iIHTepBall.

Hanpuknan, nns rinoresnm Hg, ska NIpuIyckae, IO O3HAaKa TIE€HEPaIbHOI
CYKYIIHOCTI Ma€ HOpMajJbHMH 3aKOH pO3MOALLY, IMOBIPHICT [P; MOXke OyTH
obumciena 3a popmynoo P; = (X, ) —D@(X;), ne ®(X) — dynkuis Jlamnaca.

Jlnst mepeBIpKH MPaBUIIBHOCTI TINOTE3, AK YXKE 3rajayBajocs, BHUOUPAETHCS
CTATUCTUYHHMI KpUTEpId, KU YMOBHO mo3HavaeTbes uepe3 K, ne K — Bumajnkosa
BEIIMYMHA, 3aKOH PO3MOJUTY sSKO1 Bimomuil. [l pi3HHUX TimoTe3 Il KpUTepii €
PI3HUMHU.

MuoxuHy R 3HaUYe€Hb CTaTHCTHYHOTO Kputepiro K MoxHa po3dutu Ha ABI
IIMHOYKHUHH, 110 HE IePETUHAIOThCS, A 1 A .

3HaYEHHS CTATUCTUYHOTO KPUTEPIIO MIAMHOKUHU A c { , Ipu IKUX HYJIHOBA
rinore3a NpUNMaeTbCsl, HA3UBAEMbCA 001ACMI0 NPUTITHAMMA 2INOMe3U, A SHAUCHHS,
IpU KX rinore3a Hy BIAXWIAETCSA, KPUTUYHOKO 00IACTIO.

3a XapakTepoM KpPUTHYHI OO0JacCTi TONUISAIOTHCS HA OJHOCTOPOHHI Ta
JIBOCTOPOHHI.

O6nacti A i A (IpHIHATTA TiNOTe3 i KPUTHYHI) MiXX COGOI0 PO3IIIAIOTHCS
TOYKaMH, sAKi MM OyIeMO HA3MBATH KDUTHYHUMH i O3HAYATH Ky .

Ilpaeéocmoponnboro XKPpUTHYHOIO OOJIACTIO HA3MBAETHCS TaKa 00JacTh, IS
K0T BUKOHYEThCs HepiBHicTh K > K (puc. 4.1a).
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I > | > ~ K >
Ky kkp kkpl kkp2

Puc. 4.1

BinnmoBigHO KpuTHYHa 00JacTh OyzAe JIBOCTOPOHHBOIO, SIKIIO BUKOHYETHCS
nepishicts K <Kk, (puc. 4.16).

Jeocmoponnpolo OGyneMo Ha3MBaTH KPUTHYHY OOJAcTh, SKa 3aJOBOJIBHSE
nepisHocti K <k, 1 K> Ky, (puc. 4.16).

Y OLIBIIOCTI BHUMAKIB JJIsl JBOCTOPOHHBOI KPUTHUYHOI 00JACTI TOYKU kkpl 1
Kyp, PO3TAIIOBAHI CUMETPHYHO 110 BIAHOIICHHIO 10 HYJIs, T00T0 Ky = —Kyp

[lepeBipka CTaTUCTHYHHX TIMIOTE3 OyAb-AKOI MPUPOIU MOKEe OyTH OIHcaHa 3a
JTOTIOMOT'OIO TaKO1 3arajibHO1 CXEMH.
1. ®opMyITIOETHCS CTATUCTUYHA TIITOTE3a Hy 1 anpTepHaTuBHa H o

2. BubOupaerbcs CTaTUCTUYHUN KpUTEpid BIANOBIAHO 110 CHOPMYIHOBAHOI
HYJbOBOI rinore3n Hy.

3. 3anexHo BiA 3MicTy HyinboBoi H, 1 amprepHaruBHoi H, rimores

(24
BUOUPAETHCS OJTHOCTOPOHHS a00 IBOCTOPOHHS KPUTUYHA 00JIACTb.

4. Ins noOyA0BH KPUTUYHOI 00JaCTI HEOOXITHO 3HAUTH 3HAYEHHS KPUTHUUHUX
TOYOK.

B ocHOBI moOynoBH KPUTUYHOI 00JIACTI MOKJIAACHO MPHUHIMI MPAKTHYHOI
HEMOKJIMBOCTI 3J1HCHUTUCS MAJIOMMOBIPHIN BUMAIKOBIN MOAIT IPH OJIHINA cripodi. 3a
BUOpDaHUM CTAaTUCTUYHUM KpuTepieM K Ta piBHEM 3HAYYIIOCTI @ 3 JOMOMOTOIO
CreHiJIbHUX TaOJIMIIb BU3HAYAETHCS KPUTHYHA TOYKA kkp. 3rigHo 3HAWAEHOTrO kkp

BIJINOBIJIHO OYAY€ETHCS JIBOCTOPOHHS, MPABOCTOPOHHS a00 JBOCTOPOHHS KPUTHYHA
00JacTb.

5. 3a pesynpTaTaMu BUOIPKH OOUYHCIIOETHCS CIIOCTEPEKEHE 3HAYCHHS KpH-
Tepiro K* (Kpoem ) -

6. IIpuiiMaeTbcs pilieHHS NPUIHATU YU BIAXWIMTU HYJIbOBY rinoresy Hg Ha
MiACTaBi TakMX MipKyBaHb: sIKmIo rimotesa H, mnpasunbha, To P(K*e A)=a,
TOOTO WMOBIPHICTH TOTO, L0 CTATUCTUYHUA KPUTEPI NOTparisie B KPUTUUHY
obmacte A, JopiBHIOE Maiif iiMoBipHOCTI @ . Skmo K * moTpamise B KpUTHUHY
oomacte (K*e A), a 1g noxis MaJOMMOBIpHA 1 Bce K BijOymacs, TO B IIbOMY pasi
H, Biaxummrn.

7. lle TBepIKEHHSI Ma€ HACTYNMHUW BUTIIAI JJIA PI3HUX THITIB O0NacTeul: s
iBOCTOPOHHBOT KpuTH4HOI 0bmacti: P(K* <K,,) = e, a1s npaBoctoporHboi
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P(K*>Ky,) = e, st nBocroponnsoi obmacti P(K* <k, )+ P(K*>ky, )=a.
8. BpaxoByrouu Ty 00CTaBUHY, 110 KPUTUYHI TOUKHU kkp1 1 kkp2 pO3TaIoBaHi

CUMETPUYHO BIJHOCHO HYJIS, JBOCTOPOHHIO KPUTHUYHY O0NacTh OyAyIOTh TaKOX
cumetpraHoto, omke P(K* <Ky, )=P(K*>kK, )=a/2.

9. Sxmo K* He moTpamise y KpUTUUHY 007acTh, TO HynboBa rimore3a H,

MIPUNMAETHCH.

4.2. [lepeBipka npaBWJIbLHOCTI HYJILOBOI I'iNOTE3M NMPO PiBHICTH IBOX
aucnepcii

OpHuM 13 BOXKIMBHUX 3aBJaHb MAaTEMAaTHYHOI CTATHUCTHKHU € TMOPIBHSHHS JIBOX
ab0 KiTpKOX BHOIpKOBHUX aucnepciii. Take MOpIBHSHHS Ja€ MOKJIMBICTh BUHAYUTH,
9yu MOXHA BBa)XAaTH BHUOIPKOBI JHCIIEpPCii CTATUCTUYHUMHU OIlIHKAMU OJHIET 1 Ti€l
camoi aucrepcii TeHepaabHOI CYKYMHOCTI. BOHO 3aCTOCOBYETHCS TEpeayCiM Mpu
oOYHMCIIeHH] TUCTIepPCi 3a pe3ybTaTaMu TEXHOJIOTTYHIUX BUMIPIOBAHb.

Hopisusiuast aucnepeiit Dy, Dy 3AiHCHIOETBCS 3iCTaBICHHSIM BHIIPABICHHX

2
y>

k,=n, -1 cTyneHsiMu BUIBHOCTI, 7ie N; 1 N, € 0OcsTy nepuIoi i Apyroi BUOIPOK.

mucnepciit S2, S2, ski BiANOBIHO MarOTH 3aKOH posmominy y° i3 ki =n; -1,

Hexait nmepma BuOipka 3/iliCHEHa 3 TeHEPaJbHOI CYKYITHOCTI 3 O3HaKow Y,
jucrepcist sikoi jopisHoe Dy, npyra — 3 reHepanbHOI CYKyIHOCTI 3 O3HaKom X,

aucrepcia skoi nopiBHIOE D, . HeoOXigHO mepeBIpUTH NPaBUWIBHICTH HYJIBOBOI
rimoresu Hy 1Dy, =D,.

3a cTaTUCTUYHUN KpUTEpi OepeThCcsl BUIAAKOBa BenmunHa K = Sg/ Sﬁq , SKa
Mmae posnoxin dimepa — Cuenmexopa i3 K; 1 K, crymensmm BinmbHOCTI, e S§ €
OUIBIIIOI0 3 BUIPABIEHUX JUCIIEPCIH, OJEP:KaHOI0 BHACIITOK OOpPOOKH pe3yibTaTiB

. 2 .y
BUOIPOK, Sy, € MEHILIOKO 3 BUIIPABJICHUX TUCIEPCIH.

[inmpHICTE HMOBIpHOCTEH po3noairy Dimepa — CHenekopa

r(kﬁkz) K ok,
2 k, )2 k k 2
f(F)= 12217 (F)2 Y 1+-2 JF20

1“ﬁrk—2 K1 K1
2 2

BH3HA4Y€Ha JIMIIIE Ha 10aaTHiH miBoci, T00To 0< F <o00.

CrnocrepexyBaHe 3HAU€HHSI KPUTEPIIO

*_sg
s

K (4.1)
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3pa3ku po3e’azyeanns 3aoau

Hpuxnax 1. [lig gac qociipkeHHsT cTaOUIBHOCTI TeMIepaTypu B TE€pPMOCTaTi
nicrany Taki pesynptata: 21,2; 21,8; 21,3; 21,0; 21,4; 21,3.

3 Meroro crabimzarii Temmeparypu OyJI0 BUKOPHCTAaHO YIOCKOHAJCHUI
MPUCTPiH, MICIS HOTO 3aMipU TEMIIEPATypH MOKa3alu Taki pesyiabTatu: 37,7; 37,6;
37,6; 37,4, Un MOXHa BBa)XXaTH BUKOPUCTAHHS YJOCKOHAJIEHOIO MPUCTPOIO O
ctabinizaTopa TeMiepaTypu eeKTUBHUM, SKIIO piBeHb 3HauymocTi a = 0,017

Po36’azannsn. OueBuaHo, MO e(QEKTUBHICTH cTablIi3aTOpiB 0€3 YI0CKOHA-
JIEHOT'O MPUCTPOIO 1 3 HUM 3aJICKHUTh B/l TUCTIEPCii BUMIPIOBAHUX HUMHU TEMIIEpaTyp.
OTxe, 3a1a49a 3BE1aCh /10 OPIBHSIHHS ABOX JUCTICPCIi.

OO0uncIMMO BUITpaBJIeH1 BUOIPKOBI AUCHEPCIi:

n . .
e zzz. i _ 212+214+210+213-2+218 ) oo

1 6

Yying  21,22.1+21,4%.14+21,02.1+21,3%. 2421821 273102
n

=45517;
1 6

2
Dg = % —(Vg)? = 45517 - (21,333)? = 455,17 — 455,097 = 0,073;
1

s2=-" _p,=_° .0073=00876;
n-1° 6-1
X: Ny .
o = 2 XjNyj _37,7+37,6-2+374 _37,7+752+37,4 _1503 _ 37575
n, 4 4
D XiNj _37,7%-1+37,6°-2+374% -1 _ 564757 14118975

n, 4

ZXJZnZJ' v \2 2
Dy = ="~ (%p)" =1411,8925- (37,575)" =
2

=1411,8925—-1411,880625= 0,011875;

2. M p - % 0011875=0,01583.
n,—1 ® 4-1

S
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O0uuncanMo crocTepeKyBaHe 3HAaUEHHS KPUTEPIIO:

K s 0,0876

s2  0,01583

Ywciio CTyeHiB BITLHOCTI 17151 OLTBINOT BUTIPABIIEHOT TUCTIEPCii S§ = S?,,

k,=n, —1=5, xus menmoi s3 =s2, k,=n, —1=3.
OCKIiJbKY yTIOCKOHAJIEHHS CTa011i3aTopa TeMIepaTyp MOKe TUIBKH 3MEHIIUTH
JHCIEPCIIo, TO OyayeMo npaBoOIYHy KpUTHYHY 00sacTe. OTxe, H, : Sf, > 3)2(.
Kputnuny ToYKy 3HaXoaumo 3a TaOimiero (moaaTok 6) BIAMOBIAHO 10
3aaHoro piBHA 3HauymocTi @ = 0,01 i yucna cryneniB BimbHOCTI Ki= 5, K,= 3,
Kip(@=0,01; k; =5; k, =3)=28,2.

. * . .
BucnoBok. Ockinbku K €]0; 28,5], maHi crocTepexeHb HE JalOTh ITiJICTaB

BIIXWJIMTH HYJIbOBY TINMOTE3y, TOOTO BIOCKOHAJICHHS TepMoOcTadiili3aTopa €
e(hEeKTHBHUM.

Ipukaaxg 2. 3a 3aJaHUMU  CTAaTUCTUYHUMHU PO3NOJAUIAMHU BHOIPOK, SKI
peani3oBaHO 3 I€HEpaJbHUX CYKYMHOCTEH, o3HaKku skuX X 1 Y € He3aJeKHUMH 1
MaroTh HOPMaJIbHUM 3aKOH PO3MOJLIY,

Vi | 1.2 | 22|32 | 42 | 52 Xj |08 | 16|24 |32 |4

n! 1 2 4 2 3 n" 2 6 1 1 2

npu piBHi 3HauymocTi a = 0,01 mepeBipUTH NpPaBUIBHICTh HYJIBOBOI TINOTE3U
Hy :Dy =Dy, skmio ansreprarusHa rinotesa H, 1D, >D,.

2.

Po3é’azanna. O0YMCIMMO 3HAYCHHS S)z(, Sy

iy 12.1422.2432.444,2.2+52.3 _
B T 12 -
12+44+128+84+156 424
B 12 12

~ 3,53

Sying  122.142,2%.2432%.4442%.2452%.3 16848 |
_ _ —14,04:
n

] 12

2
D, =20 M0 12 1404 (353) = 14,04 - 12,4600= 15791
BT yg) =14, , =14 ’ - ’
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2= p = 12 15191-1723;
-1 P 12-1

2 XjNyj 0,8-2+16-6+24-1432-144.2
n, 12

_ 16+96+24+3,2+8 _ 24.8 — 2,067
12 2

Xg

Yxin,; 08%2.2+1,6%-6+242.1+32%.1+4%.2 64,64
n, 12 - 12

=5,39:;

ZXJ? Noj o \2 2
Dy ==—"—"—"—(Xg) =5,39-(2,067)° =5,39—-4,272489=1,1175;
n,

2= p 12 191750120,
n—1 B 12-1

O6unCcIMMO CIoCTEepEKYBaHE 3HAYCHHS KPUTEPIIO

2
K* =S—§=—1’723 ~141.
2 122

Hnst ansreprarnsHoi rinoresu H, : D, > D, Oyayemo npaBoOivHy KpUTHIHY

00JnacTh. 3Hal1IeMo 3a TaOIHILIeIO (10AATOK 6) KpUTUUHY TOUKY

Kep(@=0,01, k; =12-1=11, k, =12-1=11)=k,,(0,01; k; =11; k, =11)=4.4.
Bucnosok. Ockinekn K™ e [O; 4,4], HyneoBa rinoresa Hy:D,=D, e
IIPaBUJIBHOIO.
3aBaaHHA 1151 CAMOCTIHOI podoTH
1. Hopma BuUTpaT Ha TeXHIYHE OOCIYrOBYBaHHS 1 PEMOHT HOBHUX MapoK

TPaKTOPIB BHUMIpPIOBAjach y JBOX CUIBCHKMX TOCHOJApPCTBaX paiioHy. Pesymbratu
BUMIPIOBaHb MTOKA3aHO JIBOMA CTATUCTUYHUMH PO3TOIITaAMHU:
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Yo 10,58(06]0,62]|0,64]|0,66 X, 10,56|06|064]|07|0,74
rpH/Ta rpH/Ta

' 2 3 | 10 4 1 n'] 4 6 3 2 1

O3znaku X1 Y (HOpMU BUTPAT) € HE3AJICKHUMU BUITAIKOBUMU BEIUYMHAMM, 110
MaloTh HOpMaJIbHUM 3aK0H po3noaity. [Ipu piBHi 3HauymocTi @ = 0,001 nepesiputu
MPaBUIBbHICTH HYJILOBOI T1II0TE3U

Hy : Dy = Dy, sIKIo anbTepHaTHBHA rinoTesa

H, :Dy>D,.

Bionosiow: K" =s3/s2 =7,547; ke (@=0,001; k; =15; k, =19)=5;
K*e [O; 5]; H, : Dy = D, Biaxumserscs.

2. Buznauanucst piuHi cepe/iHi BUTPATU €JIEKTPOCHEPTii Ha KOMYHAJIbHO-

moOyTOBI BUMOTH JIJIsl OJTHOTO MEIIKAHIIS Y JBOX MicTax. Pe3ynbTaTi po3paxyHKiB
MO/IAHO JBOMA CTATUCTUYHUMHM PO3IMOAIAMH JIJISl TIEPIIIOTO 1 APYTOTO MICT:

- -
gl | 700 | 708 |716|724|732|740| |gXi, |706|710|714|718|722|726| 730
M | 5 6 96|31 v | 8 1012|522 L

O3naku X 1 Y (piuHi BUTpatu B KBT/0c00y) € HE3aJleXXHUMHU MIX COOOIO 1
MarTh HOpMaJIbHUI 3aK0H po3noniny. IIpu piBHi 3Hauymocti @ = 0,001 nepesipuTu
MPaBUJILHICTh HYJIBOBOI TIIOTE3H.

Hy:Dy = Dy , K10 aJIbTEPHATUBHA T1I1OTE34,
H,:D,> Dy.
Bionosiow: K*=s2/s2 =1511; K (@=0,001; k; =39; k, =39) =2,2;

K*el0;22]; Hp: Dy = Dy He Bigxuisterses.

4.3. KpuTtepiii nepeBipku rinore3u npo BUIJIsi/I
HEBIIOMOI'0 3aKOHY PO3MOAiTy
Kpurepiem 3roaum Ha3uBarOTh KpPUTEPi MEpPEBIPKU TIMOTE3H MPO BUIJIISLL]
HEBI1JJOMOT0 3aKOHY PO3MOJILITY

€ JnekinbKa KpUTEPIiB 3rOJu: ;(2 («xi xBaapat») Ilipcona, Kommoropoga,
CwmipHoBa 1 T.1. J{7s mpocTOTH 0OMEXUMOCS JIUIIE OMMCOM 3aCTOCYBAaHHS KPUTEPIIO
[lipcona g mnepeBipkd TINOTE3W MPO HOPMAJIbHUN PO3NOAUT TE€HEPaIbHOI
CYKYMHOCTI, OCKIJIbKH 1HIII 3aKOHU MEePEBIPSIIOTHCSA aHAJIOTIYHO.
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Jlis mepeBipKkyd KpUTEPIIO 3TOAM 3a KOHKPETHUMH (OpMyJiaMU IMOPIBHIOEMO
eMIipu4Hi 4acToTH (3a AaHMMM BHOIpKM) N; i TeopeTwuHi — Nj (oO4mcieHi B
MPUIYIIEHHI, IO 3aKOH PO3MOALTY TeHEPaTbHOI CYKYITHOCTI 3aBIaHb, HAIPUKIAI, Y
HAIIOMY BHIIJIKy — HOpMaJIbHUI).

B ocnoBi kputepito 3roau [lipcona nmokianeHa KpurepiajiibHa CTaTUCTHKA, L0
Ma€ BUTJTIS;

2’ ='Z(ni -n{)*/nj . (4.2)
i=1

YuM MeHIIe BIIPI3HAIOTHCS 3HAaUE€HHS eMIIIPUYHUX 1 TEOPETUUHUX YaCTOT, TUM
MeHIIUM Oyne 3HaueHHA K ,m 1, OTKe, OLIbII TOYHO XapaKTepusye OJIM3BKICTH

TEOPETUYHOTO 1 EMIIIPUYHOTO PO3IO/ILIIB.

3HauYeHHs] KPUTUYHOI TOUKH JIJIs KpUTepito 3roau lipcoHa 3ai1exxuTh BiJl piBHS
3HAYYIIOCTI @ 1 YKCia CTYIEHIB BUTbHOCTI K .

Uucno cryneHiB BUIBHOCTI PO3MOJAUTY BHU3HAYae€Thesl 3a  (HOPMYJIOH0
k=1-r-1, ne | — gucno iHTepBaNiB CTATUCTUIHOTO PSAY, I — YUCIIO IMapaMeTpiB
3aKOHY TEOPETHUYHOI0 PO3MOJLTY, IO OI[HIOEThCS 3a JaHUMH BHUOIpKH (171
HOPMAJIBHOTO 3aKOHY I =2, OCKUIbKH 1€l 3aKOH BUKOHYETHCS IBOMA TMapaMeTpaMu
aio).

3pa3zKu po36’aA3y6anHs 3a0ay
Mpukaaxg 1. Ilpu piBai 3Hauymocti 0,01 mnepeBiputu TIiNOTE3y MpPO
HOPMAJIbHUWA PO3MOJAUT T€HEpPaJbHOI CYKYMHOCTI, SIKIIO E€MMIIPUYHI 1 TEOPETHYHI
YaCTOTHU 3a/1al0ThCSl HACTYIMHOIO TaOIUIEIO0:

emmipuuHi yactotu (N;) |4 |4 [10|10|13 |16
Teoperryni yacroru (N;) | 6| 8| 11|12 |10 | 10

Po3é’azanna. CxkinageMo TaOJIHULIO:

| n; n; n; =n; (n - ni')2 (n; —ni')z/ni'

1 4 6 -2 4 0,67

2 4 8 -4 16 2

3 10 11 -1 1 0,09

4 10 12 -2 4 0,33

5 13 10 3 9 0,9

6 16 10 6 36 3,6
Cyma | 57 57 7,59

Orxe, ;(2 =759 .
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Yucno CTymeHiB BUIBHOCTI B Hamomy mpukiaai 6—3=3. 3a Ttabnuiero
KPUTHYHUX TOYOK po3moniny y° =759 (nomarok 4) npu sHauennsix k=3 i @ =0,01

3HAXOJUMO ;(Ep =113 .

OCKITBKH oo < ;nfp , @ KpUTHYHA OOJIaCTh IIPABOCTOPOHHS, TO HEMAE

MIJCTABU JJIA BIIXWICHHS HYJIBOBOI TIMOTE3W. [HIMMMU cloBaMH, po301KHICTH MiX
TEOPETHYHHMH 1 EMITIpHYHUMH YacTOTaMH HE3HAaYHa, TOMY JIaHi CIIOCTEPCIKCHb
y3rO/DKYIOTBCS 3 TINMOTE30I0 NP0 HOPMAJIbHUM 3aKOH PO3IMOALTY TEeHEepaabHOI
CYKYITHOCTI.

Ipuxnag 2. BuwmiproBaHHsS 3pOCTy IOHaKiB BIKOM 17 pOKIB [aB Taki
pe3yJbTaTu:

I;, oM 154-158|158-162|162-166|166-170|170-174|174-178|178-182|182-186
n; 8 14 20 32 12 8 4 2

BuzHaunTH rinoTeTUYHO, KWW 3aKOH PO3MOJILITY Ma€e 03HaKa X — 3pICT IOHAaKa.
[Ipu piBHi 3HauymocTi @ = 0,01 mepeBipuTH MPaBWIBHICTh BHUCYHYTOI HYJIHOBOL
rinoTesu.

Po3e’azanna. Jlng  3a7aHOTO  CTAaTUCTUYHOTO  PO3MOAUTY  MOOYIyeEMO
ricrorpamy 4actoT (puc. 4.2).

= B N

Y N VD NV N i
m 158 162 166 170 174 178 182 186 Xi
Puc. 4.2
3a QopmMoOI0 TICTOrpaMu YacTOT MOXKEMO MPUIYCTHTH, 110 O3Haka X Mae
HOPMAaJIbHUI 3aKOH po3noiny. OTxe, BUCYBaEMO HYJbOBY rinote3y Hy: o3Haka X
Ma€e HOpMaJIbHUM 3aKOH PO3MOUTY MoBIpHOCTEH. it iepeBipku mpaBuibHOCTI Hy
BUKOPUCTAEMO KpUTEPiH y3romkenocTi [lipcona.

Heo0xigHo OOYMCIMTH TEOPETHYHI YaCTOTH, JJISA IBOT0 3HAMJAEMO 3HAYCHHS
Xg, O, NOOYAYBaBIIM JUCKPETHUH PO3MO/LI 3a 3aJaHUM IHTEPBAJIbHUM:

Xi | 156 | 160 | 164 | 168 | 172 | 176 | 180 | 184
n; 8 14 20 32 12 8 4 2
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Xp

ZXi ni

_156-8+160-14+164-20+168- 32 +

n

100

+172-12+176-8+180-4+184.-2 16704

100

100

=167,04 cwm;

Y xin; 1562 -8+160% .14 +164% - 20+ 1687 - 32+ 172% - 12+ 176% - 8+

o =+/Dg =+/40,68 ~ 6,38¢CM.

n

Dy

+180% -4+184% .2 2794304

100

100

n

100

= 27943,04 — 27902,3616 = 40,68;

=2794304;

2
2XM o 02 9794304 — (167,04)2 =

OOuwncaeHHs TCOPCTUYHHUX 9aCTOT HABCACHO B Ta6J'II/II_[iZ

Xj Xj+1 n; Zi = % O_BXB Ly = X|+10_BXB (I)(Zi) (D(Zi+1) nl_ d)?z(iq)))(ZHl)
154 | 158 | 8 —-2,04 -1,42 —-0,4793 | -0,4222 6
158 | 162 | 14 -1,42 -0,79 —-0,4222 | -0,2852 14
162 | 166 | 20 -0,79 -0,16 —0,2852 | - 0,0636 22
166 | 170 | 32 -0,16 0,464 -0,0636 | 0,1772 24
170 | 174 | 12 0,464 1,09 0,1772 | 0,3621 19
174 | 178 | 8 1,09 1,72 0,3621 | 0,4573 10
178 | 182 | 4 1,72 2,34 0,4573 | 0,4904 3
182 | 186 | 2 2,34 2,97 0,4904 | 0,4986 1

2 .
OOunCIIeHHs CIIOCTEPEKYBAHOTO 3HAYEHHS ¥, HABEACHO B TAOJMIII:

2
i | nm | np | mi—np | (ni—np)° (n,;l:p,)
1 8 6 2 4 0,667
2 14 14 0 0 0
3 20 22 -2 4 0,182
4 32 24 8 64 2,667
5 12 19 -7 49 2,579
6 8 10 -2 4 0,4
7 4 3 1 1 0,333
8 2 1 1 1 1
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8 (n: —np.)?
3 (N =I0)° 7 628,

i=1  NP;
3a Tabimnero (1oaaTok 4) 3HaX0 MO 3HAYCHHS
Xio(@=001 k=8-2-1)= 4Z,(0,015)=151.

2 _
ch_

BucHoBok. OckiJIbKH ;(CZ“ € [0; 15,1], HEMae IMJICTaB I BIIXWICHHS HYJIbOBOI

rinote3u Hy Ipo HOpMaJIbHHUI 3aKOH PO3MOILTY HMOBIpHOCTEH 03HaKH X.

Ipuxnan 3. 3a 3aaHUM CTATUCTUYHUM PO3IOI1IJIOM BUOIPKHU:

I;, cm 0-10 |10-20 |20-30 |30-40 |40-50
n; 40 30 20 6 4

3’CyBaTH TIMOTETUYHO 3aKOH PO3MOALTY MMOBIPHOCTEH BMIIAJKOBOI BEIMYUMHU X.
IIpu piBHi 3HauymocTi & = 0,01 nepeBipUTH NPABUIBHICTD LIBOI'O MPUITYIIEHHS.

Po3¢’azanna. ]|ns BU3HAUEHHS 3aKOHY pO3MOAUTY O3HakM X MOOYIyeMO
ricrorpamy 4actot (puc. 4.3).

3a ¢opmoro TICTOrpaMH 4YacTOT MOXKHA TIMOTETHUYHO CTBEPKYBaTH, IO
03HaKa X Ma€ eKCIOHEH1aIbHUI 3aKOH PO3MOA1TY HIMOBIPHOCTEH.

Jlnst mepeBIpKA MPaBHIBHOCTI LOTO TBEPIKEHHS BUKOPUCTAEMO KpHUTEpPIi
y3rojkeHocTi Ilipcona. TeopeTudHi 4acToTH B LOMY pa3i OOYHMCIIOIOTHCS 32

dopmymoro; ! =nle ™ —e i) ne A=1/Xg .
i B

A

i

o,

) ) 0) )
_o([ 10 20 30
Puc. 4.3
Otxe, HEOOXITHO OOYUCINUTH Xy, MOOYAYBaBIIM NUCKPETHUN CTATUCTUYHUN

PO3IIOILT 32 HABSJACHUM IHTEPBAJIBHUM, a CaMe:

Xi |5 15 |25 |35 |45
ni {40 [30 [20 |6 4

5
Ockinbku N = Zni =100, To
i=1
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Xi N;
Z} "' 5.40+15-30+25-20+35-6+45-4

)_(Bz

n 100
_ 200+ 450+ 500+ 910+ 180 154, Tom A:_i=i=0,065_
100 %, 154
O6III/ICJICHH}I TCOPCTUIHHUX YACTOT HABCACHO B Ta6JIHHi:
Xi | g | Ny | e | e | oni=nfe —enin)
0| 10 | 40 | 1 0,522 78
10 | 20 | 30 | 0,522 | 0,273 55
20 | 30 | 20 | 0,273 | 0,142 13
30 | 40 | 6 | 0,142 | 0,074 7
40 | 50 | 4 | 0,074 | 0,0039 =

OO0uuncIIeHHs CIIOCTEPEKYBAHOTO 3HAUYEHHS KPUTEPIIO ;(czn HABEJICHO B TaOJIHIIL:

ni | npi | ni—npi | (ni=np)° | (ni =np;)?/np,
40 | 48 -8 64 1,33

30 | 25 5 25 1

20 | 13 7 49 3,77

6 7 -1 1 0,14

4 7 -3 9 1,29

5
Zczn = Z(ni — np; )2/npi =7,53.
i=1

3a tabnurero (101aToK 4) 3HaXOAMMO 3HAYCHHS] KPUTUYHOI TOUKHU

Y (@ =001 k=5-1-1=3)= y (0,01 3)=113.

BucHoBok.  OcCKIIbKH ;(CZH € [O; 11,3], HylbOBa  TriMoTe3a  Mpo

€KCIIOHEHUIAJIbHUN 3aKOH PO3MOALTY O3HAKH X MPUIMAEThCS.

3aBaaHHA 1151 CAMOCTIiHOT po0oTH
3a 3ajaHUMU CTAaTUCTUYHUMU PO3MOJIIIaMu BUOIpKU BUCYHYTH Hy TIpO 3aKOH
pPO3MOALTY O3HAKM TE€HEepajbHOI CYKYMHOCTI 1 mpu piBHI 3Hauymocti a = 0,01
MEePEBIPUTH 11 IPABWIBHICTH:
1. Pe3ynpTaT BUMIpIOBaHHS T'PAaHWYHOTO HABAHTAKCHHS Ha CTaJCBUN OOJIT
HaBEJICHO 1HTEPBAJIBLHUM CTATUCTUYHUM PO3IOITIOM:

2
X ‘ﬂ“‘lM’ 4,5-5,5/5,5-6,5|6,5-7,5|7,5-8,5|8,5-9,5(9,5-10,510,5-11,5|11,5-12,512,5-13,5

n; 40 32 28 24 20 18 16 12 4
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2. BumiproBagcs BMICT pocopy B uaByHi. Pe3ynpTaTi BUMipIOBaHHS HABEIEHO
y BUTJISAI IHTEPBAJIIBHOTO CTATUCTUYHOTO PO3MOALIY:

hXE (g)(’)z 0,36-0,38|0,38-0,4/0,4-0,42|0,42-0,44/0,44-0,46/|0,46-0,48/0,48-0,5(0,5-0,52
n; 10 16 24 40 32 20 16 5

4.4, IlepeBipka rinore3u nmpo 3Ha4yuicTh BUOIpKOBOIro koedimienra
KOpeJsiii

Hexailt nBomipHa reHepajibHa CYKYIHICTb (X,Y) pO3Mo/IlJIeHa HOPMaJIbHO. 3

i€l CyKyIHOCTI BuJIydeHa BHOIpka 00’eMoM N 1 oOuuciaeHUd BHOIPKOBUMI
KOe(IIIeHT Kopensauii Ig, KU € BIAMIHHUM Bin Hynd. Tak sk BuOipka oOpaHa
BHUMAJKOBO, TO III€ HEMOXJIMBO CTBEpI)KYBaTH, IO KOE(MIIIEHT KOpEesii
TEHEPANIbHOI CYKYNHOCTI [ TaKOX BIAMIHHHN Bl Hyns. OCKIIBKM HAac IIKaBUTh
came 1er Koe(illeHT, BUHUKAa€ HEOOXITHICTh MPHU 33JaHOMY PIBHI 3HAYYNIOCTI &
NEPEBIPUTH HYIbOBY rinore3y Hgy: It =0 — mpo piBHICTH HyNIO I'€HEPAIBHOTO
KoeilieHTa KopelsLii Ipyu KOHKypyrouil rinote3i Hq: rp #0.

Skio HynpOBY Tinore3y Oyjae BIAKHMHYTO, TO II€ O3HAYae€, M0 BUOIPKOBUU
KOE(IILIEHT KOPEJALil 3HAUYII0 BIAPI3HAETHCA B HYJS (KOPOTKO KaKydHd, 3HAYHO),
a X taY KopenboBaHl, TOOTO MOB’A3aH1 JIHIHOIO 3aJI€KHICTIO.

Ao HynbOBY TinoTe3y Oylae NpUMHATO, TO BUOIPKOBUN KOEQILIEHT
Kopensmii He3Hauymui, a X Ta Y HeKopelbOoBaHI, TOOTO HE IOB’s3aHi JIHIMHOIO
3aJICKHICTIO.

IpaBwio. J{ng Toro, mo0 3a 3aaHUM PIBHEM 3HAUYIIOCTI & TEPEBIPUTH
HynboBy rinoresy Hg: Iy =0, mpo piBHICTE HyJI0 TI€HEpalIbHOro KoeQili€HTa
KOpEJISIIii HOpMaIbHOI JBOMIPHOI BUIIAIKOBOI BEJIMYMHH MIPU KOHKYPYIOUiil TimoTe31

Hi: rp #0, HeoOX1JHO OOYUCIUTH CIIOCTEPEKYBAaHE 3HAUEHHS KPUTEPIS:

T., =rB«/n—2/\/1—r§ .

Jlani 3a TaOnauIer0 KPUTHYHUX TOYOK po3mnoainy CrerojieHTa (10aatok 5), 3a
JaHUM pIBHEM 3HAUYIIOCTI 1 YHCIIOM CTYIEHIB BUIBHOCTI K=N-—2 Heo0XiaHO

3HAHTH KPUTHYHY TOUKY L., (a; k) JUTSL IBOCTOPOHHBOT KPUTUYHOI 00JIaCTI.
Sxo ‘Tcn‘ <t,, — HeMae CCHCY BIJIKHIATH HYJIbOBY I'lIIOTE3Y.
ko ‘Tcn‘ > t,,, —“HYJIbOBY TilIOTE3y BIAKUIAEMO.
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Mpuxnag . 3a Bubipkoro o00’emom N=122, BuiaydeHOi 13 HOPMAIbHOI
JABOBUMIPHOI CYKYITHOCTI, 3HaiileHo BUOIpKkoBUM koedinieHT kopemsanii g =0,4. 3a
piBueM 3Hauymocti 0,05 mepeBipuMO HyNIBOBY TiNOTE3y MPO PIBHICTH HYIIIO
reHepabHOro KoedilieHTa Kopessiuii Ipu anpTepHaTuBHIN rinore3i Hy: Iy #0.

Po3zé’azanns. 3Ha1”4z[eM0 CIIOCTEPEKYBAHE 3HAYEHHS KPUTEPIIO:

rB\/n 04\/122
J1-r3 J1-0,42

3a YMOBOIO QJIBTCPHATHBHA TirmoTe3a Mae BUTIJIAL r1—~ ?‘—'O, TOMY KpUTH4YHA

—4,78.

00J1acTh — IBOCTOPOHHHI.
3a pieHem 3Hauymocti 0,05 1 yuciiom crymeHiB ButbHOCTI K=122—2=120

3HAXOAMMO 3a TAOJHIIEI0 S I JBOCTOPOHHBOI KPUTUYHOI 00JIaCTI KPUTUYHY TOUKY
t,»(0,05120)=1,98.

Ockimbku T, >t,,, — Hy@pOBY rimoTedy BiaKMaaemo. I[Hmmmu croBamu,

BUOIPKOBUM KOEQILIEHT KOPEJAIi 3HAYHO BIAPIZHSAETHCS Bia HyJs, TooTo X Ta Y
KOPEJIbOBAHI.

3aBaaHHA 1151 CAMOCTIHOI podoTH
1. 3a BuGipkow 06’emom N=02, BumyyeHOi i3 HOPMAILHOI JABOBUMIPHOI
TeHEPAIbHOI CYKYIHOCTI (X : Y), 3HANIEHO BHUOIPKOBUM KOEQILIEHT KOpesIii
rg =0,3. HeoOxiaHo 3a piBHeM 3Hauymocti 0,01 nepeBipuTH HyJIbOBY TiNOTE3Y MPO
PIBHICTh HYJIIO TE€HEPATBLHOTO Koe]illleHTa KOpENsIli Mpy aJlbTepHATUBHIN TinoTe3l
Hy: e #0.
Bionogion: K=60; T,, =243, t, (O 01; 60) 2,66. Hemae migcraB BigkuaaTi

HYJIBOBY Trinote3y; X Ta Y HEKOPEJIhOBaHI BUMAIKOBI BETUYUHHU.

2. 3a BubGipkoo 06’emom N =120, Bunyuenoi i3 HOpManILHOI JBOBUMIpHOI
TeHEPAIbHOI CYKYIHOCTI (X,Y), 3HANIEHO BHUOIPKOBUM KOE(ILIEHT KOPESILil
rg =0,4. 3a piBHem 3Hauymocti 0,05 mepeBipUTH HYJIBOBY TiNOTE3Y MPO PIBHICTH
HYJII0 T€HEPAIbHOTO KOe(ILI€HTa KOPEsLii Ipu KOHKypyrouii rimore3t Hy: rp #0.

Bionosiov: K=118; Tppem =4,74; 1,,(0,05118)=1,66. Hynrosa rinoresa

cnocm
BiAKKJA€eThes; X Ta Y — KOpeabOBaHI BUINAJKOBI BEJTUYUHU.
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Po3aia 5
EJEMEHTU KOPE.JIHIIIﬁHOFO TA PETPECIMHOI'O AHAJII3Y

5.1. 3aranbHa ingopmauis

[Ipn cymicHIfi MOsSIBI JBOX 1 OUIbIIE BEIWYUH Yy pe3yJbTaTi IPOBEICHHS
EKCIIEPUMEHTY JOCIIAHUK Ma€ MiJCTaBU IS BCTAHOBJICHHS MIEBHO1 3aJIEKHOCT1 MIXK
HUMH, 3B’ SI3KY.

Crporoi (yHKIIOHAIBHOT 3aJIEKHOCTI MIX 3MIHHUMH, y OyKBaJbHOMY
PO3yMiHHI IIBOTO CJIOBA, Y PEAbHOMY CBITI HE iCHye, 00 BOHHM mepeOyBalOTh Mij
BIUTMBOM BHIIAJIKOBUX (PAKTOpIB, HACIIIKA SKOTO TMEpeadaunTd MPaKTUYHO
HEMOXJIMBO. ToMy MiXX 3MIHHUMH ICHYye 0cobnuBa popma 3B’S3Ky, Ky Ha3UBaIOTh
CTOXaCTUYHOIO 1 KA B MaTeMAaTHUYHIA CTAaTUCTHUIIl TPaHCHOPMYETHCS, HE 3MIHIOIOUU
CBO€1 CYTHOCTI, Y CTATUCTUYHY 3aJI€KHICTb.

[Toka3HMKOM, WO BHUMIPIOE CTOXaCTUYHUN 3B’SI30K MIK 3MIHHUMH, €
Koe(DilieHT Kopemslii, SKUH CBITYUTH 3 MEBHOIO MIpOI0 HWMOBIPHOCTI, HACKIIBKU
3B’SI30K MIJK 3MIHHUMU OJIM3BKHI 10 CTPOTOi JIHIHHOT 3aJ1€KHOCTI.

3HayHO 3OUIBIIYETHCA I[IHHICTh KOE(PIIIEHTA KOPEJSIli [Jii BUIMAIKOBUX
3MIHHUX, IO MArOTh 3aKOH PO3MOJAUTY MMOBIPHOCTEH, OJIM3BKUNA O HOPMAJIBHOTO.
JIJist TaKuX BEJIMYUH BIJCYTHICTH KOPEJSALli OJHOYACHO O3HAYa€ 1 BIJACYTHICTH Oy/b-
AKOT 3aJI€KHOCTI MI>K HUMU.

3a HasSBHOCTI KOPEJAIIIHHOTO 3B’ 513Ky MK 3MIHHUMH HEOOX1JTHO BUSBUTH HOTO
dbopmy DYHKITIOHATIBHOT 3aJIeKHOCTI (JTiHIHA Y1 HEIliHIMHA), a caMme:

y=Bo+ X Y= fo+ Pix+ Box; Vy=Fo+

HaBeneHi MOXJIMBI 3a1€XHOCTI MK 3MIHHUMHU X 1 Y Ha3uBaroTh (QYHKIISIMHU
perpecii. ®opmy 3B’s3ky Mixk 3MIHHUMUA X 1 Y MOKHAa BCTaHOBHUTH, 3aCTOCOBYIOUU
KOpEJISIiHI ToJId, K1 300pakeHi Ha pucyHkax 5.1-5.3.
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TyT K0XHIN TOYIN 3 KOOpAWHATAMU X;, Y; BIAMOBIIAE TIEBHE YHCIOBE 3HAYCHHS
o3Hak X 1a Y.

Komu 3B’5130K Mi>k 03HaKaMH JIIHIHHUNA, BUKOPUCTOBYIOThH JIIHIMHUN KOS(IIEHT
Kopessii. Floro po3paxoByroTh 3a (HopMyIIo0:

n n n
”ZXi Yi —ZXiZYi
i—1 i1 =1

no n 2 LI 2 o
NV = Vi | [n2xi =] XX

i=1 i=1 i=1 i=1
Bin npwuiimae 3HaueHHs Big —1 g0 1 1 xapakTepusye HE TUIbKH HIUIbHICTD

3B’sI3Ky, a 1 Horo HampsMm. Yum Ommxde \r\ no 1, TUM TICHIMIE JIHIHHANA

KOopemsuiiHui 3B’ s130K. [logaTHe 3HaUEHHS O3HAYa€e MPSIMUNA 3B’SI30K MiXK O3HAKaMHU,
a B’ eMHe — 3BOpOTHUH. IL[11bHICTE 3B’ 43Ky IPUOJIM3HO MOKHA OLIHUTH TaK:
— g 0,1< \r\ <0,3 — cmabka,

— g 0,3< M <0,7 — cepenns,
— g 0,7< \r\ <0,99 — mupHa.

Ha puc. 5.1 O11p1IICTh TOYOK YTBOPIOIOTH MHOXKHHY, II0 Ma€ TEHACHIIIO MPU
30U/IbIIICHH] 3HA4€Hb X 3yMOBIIIOBATU 301IbIICHHS 3HaY€Hb O3HAKU Y ( KoedilieHT
kopesii oueine 0 ). Ha puc. 5.2 MHOKMHA TOYOK Ma€ TEHICHIIIO MPH 301IbIICHH]
3HaYeHb X 3yMoBimoBatu 3MmeHeHHs Y ( koeoimient kopensnii menme 0 ). Ha
puc. 5.3 TOYKH pIBHOMIPHO PO3MIIIEHI Ha KoopAuHaTHIHN 1omuH1 XOY, 1110 CBITYUThH
PO BIICYTHICTh KOPEJISIIIIHOT 3a71€KHOCTI MK 03HakamMu X1 Y.

OTxe, Ha OCHOBI PO3MIIIEHHS TOYOK JOCIIIHUK Ma€ MiACTaBU IS
rINOTEeTUYHOTO MPUITYIIEHHS PO JIHIMHI YM HEJHIMHI 3aJIEXXHOCTI MK O3HaKamMu X
1 Y. Ins 1BOBUMIPHOTO CTaTUCTUYHOTO po3moally BUOIpkM o3HAK (X, Y) MOHATTA
CTATUCTUYHOI 3aJIEKHOCTI Mk o3HakaMu X Ta Y Ma€e Take BUSHAYCHHSI.

Cmamucmuunorw 3anexsictio X Bia Y Ha3MBAIOTh TaKy, 3a SKOi MPHU 3MiHi
3HaUYCHb O3HAKW Y = Yj 3MIHIOETbCS YMOBHMM CTAaTHCTHYHUN PO3MOALT O3HAKU X,
CTATUCTUYHOIO 3aJICKHICTIO O3Haku Y Bii X HA3UBaIOTh TaKy, 3a SKOi 31 3MIHOIO
3Ha4YeHb 03HAKU X = Xj 3MIHIOETHCSI YMOBHHUI CTaTUCTUUHUN PO3MOALT O3HAKH Y.

VY pa3i 3MiHM YMOBHUX CTaTUCTHUYHHUX PO3MOILTIB 3MIHIOBATUMYThCS 1 YMOBHI
YUCJIOBl XapaKTEPUCTUKHU. 3BIJICH BUIUIMBAE BU3HAYCHHS KOPEAIIMHOI 3a7€XHOCTI
Mik o3HaKamu X 1Y.

Kopenauiiinoro 3anexncnicmio o3naku Y Big X Ha3uBaeTbcd (PyHKIIOHAIbHA
3aJIEKHICTh YMOBHOT'O CEPETHBOTO )_/Xj BIJl apT'yMEHTY X, 1110 MOKHA 3aIMCaTH TaK:

Yy = a(x).
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AHaJNOTIYHO KOPEJAIINHOI 3alexHICTI0O Oo3HakKu X BiI Y Ha3UBAEThCA

(GyHKI[IOHaTbHA 3aJIeKHICTh YMOBHOTO CEPEAHBOTO X, BIJ apTyMEHTY Y, 110 MOXKHA

Yi
3anucaTH Tak:
Xy = ,5()’)-

Mix o3Hakamu X Ta Y MOXK€ ICHYBaTH CTaTHCTHYHA 3aJIKHICTh 1 3a
BIJICYTHOCTI KOPEJIAIIiHOI. AJle KOJM 1CHY€E KOopeslliiiHa 3aJie’KHICTh MK O3HAKaMH
X T1aY, To 000B’I3KOBO MK HUMHU 1CHYBaTUME 1 CTATUCTUYHA 3aJIC)KHICTh.

KopemsitiitHo - perpeciiiiuii aHami3 CKIATAEThCS 3 TAKUX €TaIllB:

- BuOip hopmu perpecii;

- BU3HAUCHHS TapaMeTpPiB PiBHIHHS,
- OITIHKA TICHOTH 3B’SI3KY;

- IepeBipKa ICTOTHOCTI 3B SA3KY.

[Ipu BuOOpi GyHKIII BUKOPUCTOBYIOTh Trpadiku, aHAIITUYHI TPyIMyBaHHS,
TEOpeTHUYHE OOIPYHTYBaHHA. MOXIMBUN niepedip PyHKIIIH, KO 00UUCITIOIOTh Pi3H1
PIBHSIHHS perpecii Ta oOMparoTh HalKpalle.

BusHaueHHsT mapaMmeTpiB  pIBHSHHSL  perpecii MNpPOBOAMTBCS  METOJIOM
HallMEHIIMX KBaJpaTiB, OCHOBOIO SIKOTO € MIHIMI3aIlil CyMH KBaApaTiB BIAXWJICHb
EMITIPUYHUX 3HAYCHB BiJl TECOPETUUHUX:

n J—
> (y;-Y;)? = min.
i=1
HaiiGi1b11 mommpeHa y CTaTUCTUYHOMY aHali31 JIiHIHA QYHKITIS.

5. 2. PiBHsiHHS JiHiliHOI mapHOi perpecii

Hexait mix 3MiHHUMH X Ta Y TEOPETUYHO ICHY€E MEBHA JiHIMHA 3aMexHICTh. Le
TBEP/KEHHSI MOKE TPYHTYBATHUCS Ha TIM MiICTaBl, HAPUKIIA/, N0 KOPETSALIAHE Moje
U1 TIap (Xi ; yi) Mae Takuid BUrIsiq (puc. 5.4). Slk 6aunMo, HacIpaB/i MiX O3HaKaMU

X 1Y crnocrepiraeTbCcsi He TaKUi TICHUH 3B 530K, SIK 1€ miependavae PpyHKI[lOHAIbHA
3aJIEKHICTb.

Puc. 5.4
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PiBHsiHHS NiHIMHOT apHOi perpecii Habepe TaKOTro BUTIISAY:

O
Vi =ly —(X=X)+ (5.1)
O-X
abo
Vi = pyx(x = X)+ ¥, (5.2)
O

ne pPyy =Tyy a_y - Koegpiyienm pezpecii, Iy, —IapHAN KOEQIIEHT KOPENALIi MIXK
X
o3HakamMu X 1Y.

[Toka3HUKH KOpemsIii 4acTo pPO3PaxOBYIOThCSA 3a JaHUMHU BUOIPKHU, TOMY
oJiepkaHl MOKa3HUKU HE € TOUHUMH OILIHKaMU TOKa3HUKIB KOPEJALii B TreHepatbHii
CykynHOCTi. HeoOXiiHO BH3HAYUTH TOYHICTH OI[IHKM TOKA3HUKIB KOPEJSIi Ta
MEePEBIPUTH 1X ICTOTHICTb.

[Ipu eenukomy 06ca3zi eudipku 3 HOPMAILHO PO3MOJIIICHOI CYKYITHOCTI, SIKILIO
BEJIMYMHA JIIHIHOTO KOe]illleHTa KOPEJIAIlil MepeBUIye BEIUUUHY CEPEIHbOI KB -

paTU4YHOI NOXUOKU O, = OupIn HiK y t, pasiB, a HyaboBa rimoresa Hy —

1
vn-1
TMHIAHUNA KOe(DIIEHT KOpesslii JOPIBHIOE HYIIO, TO BHUOIPKOBUN KOEQIIIEHT
KOpEJISIIii MOKHA BBaKATH iICTOTHUM (HYJIbOBA TiIOTE3a HE MiATBEPIKYEThCs). TyT

- pIBEHb 3HAYYIIOCTI, Moro Haiuacrimie obuparoTh piBHuM 0,05 ado 0,01; r -
3HAYEHHS JIHIHHOro KoepilieHTa Kopesuii 3a JaHUMU BUOIPKHU; N — 00CST BUOIPKHU.

. r| L
SIKIIO K B1IHOILIEHHS o BUSIBUTHCS MEHINMM 32 t,, TO 3 iIMOBIpHicTIO (1-a& ) Tpeba
r
BBa)KaTH KOPEIALINHNAN 3B'I30K y T€HEPAIbHIN CyKyIIHOCTI BiACYTHIM. 3HauyeHHs 1,
B IboMy BuTanky mis ¥ = 0,95 nopisaroe 1,96, a nis ¥ = 0,99 nopisHioe 2,58, ToOTO
3 iMOBipHICTIO 0,99 MOXHa CTBEpIKYBAaTH, 10 KOEQILIEHT Kopenﬂuii’ reHepanbHOl
r2 r2

25817 ;r o5l
\/— \/—

ns  majmoro o0cAry BHOIPKM pO3paxyHKOBE 3HAUEHHS IapaMmeTpa

CYKYMHOCTI 3HaXOAUTHCS B IHTEpPBaJIi

HNOPIBHIOIOTh 3 TaOIMYHUM 3HaYeHHAM t, 3a TaONIMLE 3aKOHY pPO3MOILLY

CrerofieHTa 3 (N — 2) CTyNMEHSAMH BUIBHOCTI. SIKIO po3paxyHKOBe 3HaueHHS t posp

nepeBuIye Tabnudne, To 3 iMOBIpHICTIO (1 — @) KoedimieHT Kopemsiii MoXHa
BBAXKAaTU 1CTOTHUM, TOOTO TIMOTE3y MPO BIACYTHICTH KOPEJLINHOIO 3B'S3KYy MIX
BUMAKOBUMHU BeaMuuHaMH (X, Y) ciHiig BIAKUHYTH 1 NPUHHATH aJbTEPHATUBHY
rinoTe3y npo HasiBHICTh 3aJIEKHOCTI M1k [IUMHU BUIIAJKOBUMH BEJIMUMHAMHU.

JliniliHa perpeciiiHa MOJeNIb HA3UBAETHCS @O0EK6AMHOI0, SIKIIO0 OOUYMCIIEH] 3a

piBHSAHHAM perpecii 3HaueHHs Y MOTOIKYIOTCS 3 PEe3yIbTaTaAMHU CIIOCTEPEKEHb.
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[lepeBipKy 1CTOTHOCTI 3B'SI3Ky 31MCHIOIOTH 3a Jomomoror F — xpurepito

. r> n-m o
®imepa: F, = 7 e M — YKCII0 MapaMeTPiB PIBHAHHSA perpecii.
-r m —

3a piBHeM 3HauymocTi @, uucnamMu @K =m-1=2-1=1 Ta

K,=n—m=n-2 3a tabmuisamu F — posnoxiny ®Pimepa (rogarok 6) 3HaXOIATH
kputnuHe 3Hauenus F, ;. (a,K;,K,) 1, axkmo F > F(e,K;,K,), HynpoBy rimoresy

CIPOCTOBYIOTb, 3B'30K BBAXKAIOTh ICTOTHUM, a PIBHSHHS — 3HAYYIIUM.
[HKOMM  BUKOPUCTOBYIOTH CIPOILICHHM METOJN TEpPEeBIpKA  3HAYYIIOCTI

Koe(ilieHTa KOPEeJSIii: SKIIO ‘rxy‘-\/n—123, TO 3B 30K MIK BHUIIQAKOBUMU

BenuurHaMu X Ta Y JOCUTh WUMOBIpHHI

3pa3Ku po36’a3yeanHa 3a0ay
Ipukaan 1. 3anexHICTs PO3YMHHOCTI Y; TiOCyJlb(ary BiA TeMIEpaTypH X;

HaBCACHO IIapHUM CTATUCTHUYHUM pOBHO,Z[iJ'IOM BH6lpKI/I

Y=y; | 335|370 | 412 | 46,1 | 50,0 | 52,9 | 56,8 | 64,3 |69,9
X=xi| 0 10 20 30 40 50 60 70 80

[ToTpiOHoO:

1) moOyayBaTu KOpesIiiHE MoJie 3JIeKHOCT1 03HaKku Y Bif X;

2) OOUHCIINTH lyy ;

3) noOyayBaTu rpadik JiHil perpecii.

Po3é¢’azanna. 1) KopemsiiiiHe moie 3anekHOCTI o3Hakud Y Big X Mae Takui
surisg (puc. 5.5).

Vi
70

50

30-
201
10

1 T 1 T T g T T T T 1

O] 10 20 30 40 50 60 70 80 «x,
Puc. 5.5

OueBnano (puc. 5.5), mo i3 30LIbIIEHHSM 3HaUYeHb O3HaKH X = X; 3aJexHa

3MiHa Y = Y; Ma€ TCHJCHIIIO 10 3011bIIEHHS.
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2) st 00UMCIIeHHS Iy CKIIaeMO TaOJIUIIO:

Ne 3/m X; Vi Xi2 X; Vi y?
1 0 | 335 0 0 1122,25
2 10 | 37,0 | 100 | 307 | 1369,00
3 20 | 412 | 400 | 824 | 1697,44
4 30 | 46,1 | 900 | 1383 | 212521
5 40 | 50,0 | 1000 | 2000 | 2500,00
6 50 | 52,9 | 2500 | 2645 | 279841
7 60 | 56,8 | 3600 | 3408 | 3226,24
8 70 | 64,3 | 4900 | 4501 | 4134,49
9 80 | 69,9 | 6400 | 5592 | 4886,01
> | 360 | 451,7 | 20400 | 20723 | 23859,05
9 9
4% 360 29 4517
Ockinpka N =9, YB='=1n =T=40; yg=1=t —=""_ =-5019;
>y > ¢
Yi Xj
o7 _ 2385905 _ oo, i =204oo=2266,7;
n 9 n
9
25V 73
'=1n = =2302,6; X gyg=40-50,19=2007,6; (Xgz)* =1600.
Js obumciaeHHs My HEOOX1IHO 3HAUTHU ny, Oy, Oy.
9
ZXiYi
Ky = '=1n — Xg Vg =2302,6 — 2007,6 = 295;
9
2%
oy ="~ (%) = \/2266,7 — 402 = ,/666,7 = 25,8;
S 2
ZYi
oy =\t~ (7s) = /2651 (50,19)? = /131,96 = 11,49;
K*
My =—0"= 295 _ 295 4995,
oo, 258-11,49 29644
OTxe, pIBHSIHHS perpecii OyJie TakuM:
y; =0,995. 1215’489(xi —40)+ 50,19 y; =32,59+0,44. X; .

Sk 6aunmo, KoeiIieHT KOpesIii OMM3bKUN 3a CBOIM 3HAUEHHSM JIO OJUHMIII,
110 CBITYUTH TIPO T€, 110 3aTIEKHICTh MK X Ta Y € IPaKTUYIHO JIIHIHHOIO.
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[lepeBiprMoO TinoTe3y Mpo 3HAUYIIICTh KOeillieHTa perpecii, sika CKIagaeTbCs

y BUKOHaHHI o3Haku CThIOJICHTA |t| > t ., Ae 3HaYeHHA t , 3HAXOATH 3 TAOMIMI

posnoainy CTerofeHTa (101aToK 5).

O6uncmimo t 3a popmymoro:  t =T, - 1n_§ =0,995- /% = 26,49.
-r _
Xy 1

[Tpu 3axaniii moBipuiit imoBipHOCTI ¥ =0,95 1 K=7 15057 = 2,36. OTKE, HEPIBHICTH

BUKOHaHA, OCKUIbkU t= 26,49> 2,36. JliHiiiHa perpecis onmucye Halry 3ajie)KHICTh,
dhopma 3B’s13Ky MK 03HaKaMu X 1 Y € JIIHIHHOIO.
3) I'padik mapHOi JiHIMHHOI QYHKIIT perpecii mogaHo Ha puc. 5.6.
Yi A
701

50 - yi=32,59 + 0,44x;

30

20 |

10

0 fo 2’0 3’0 410 50 éo 710 éo x>
Puc. 5.6

IMpukaan 2. KopensiiiitHa TaOIUI Ma€e BUTIIS:

Y

¥ 4 9 14 19 24 | 29
130 3 3 - - . -
140 5 4 - - -
150 - - 40 2 8 -
160 - - 5 10 6 -
170 - - - 4 7 3

3nHaiiTu piBHSHHS perpecii Y Ha X Ta piBHSHHS perpecii X Ha Y.
Po3é’azanna. 1. 3HaiineMo CymMH 4acToOT Ny 3@ psAAKAMU 1 Ny 332 CTOBILIAMH.

Y n
b% 4 9 14 19 24 29 X
130 3 3 - - - - 6
140 - 5 4 - - - 9
150 - - 40 2 8 - 50
160 - - 3) 10 6 - 21
170 - - - 4 7 3 14
n, 3 8 49 16 21 3 100

OOGuucnumo cepenHi Xg 1 Yg':
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5 nxi
_Z‘{XiT_

=l30-i+l40-i 150- ﬂ +160- A +170- £—1528
100 100 100 100 100
5 ny.
=ZYi—'=
: n
=4. 3 +9- 8 +14. 4—9 +19. E +24. £ +29. i—1665

100 100 100 100 100 100
2. O6UHUCIUMO JTUCTIePCii:

) n
2 X o \2
=in —'—(XB)
i=1

=1302-i+14o2 d +150% . — 50 +160% . == 21 41702 14 —~152,82=102.16.
100 100 100 1oo 100
6
Z (YB)
i=1
=4°. i+92 i+142 49 +19%. 16+
100 100 100 100
2 21 2 3 2
+24% . Z= 41292, _16,65° = 29,7275
100 100

3. 1106 obumcauTH KOEPImIeHT KOpEmsmii yy, CIOYATKy 3HAWIEMO MOMEHT
KOpeJIsii:

5 6 X.y.n..
_ Ut | IR v v A
Ky =22 o~ Xe¥s =
i=1j=1

=(130-(4-3+9-3)+140-(9-5+14-4)+150- (14-40+19- 2+ 24-8) +
+160-(5-14+19-10+24-6)+170-(19-4+24-7+29-3))-%0—16,65-152,8=42,08.

Toni koediieHT KOpesIii:
. Ky 42,08
Xy = -
Jo? \/05 \/29,7275,/102,16

4. PiBusiHH perpecii Y Ha X:

_ (o)
Y~ Vg =y —L(X—Xg), Y, —16,65= 0764150ﬁ( x—152,8),
X y

Y x =0,412 X — 46,281,
Ta piBHAHHA perpecii X Ha Y
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J— _ O _ —
Xy =Xg =Ty, —(y=Vg), Xy =1417y+129,203.
Oy
[lepeBiprMoO TiMOTE3y PO 3HAYYLIICTH KoedillieHTa perpecii 3a 0JHIEI0 3 JBOX
O3HaK:

a) MOBUHHA BUKOHYBATUCS HEPIBHICTD!
Vn—-1>3, 0,7644/99 =7,6> 3,

OTXe, JIIHIITHA perpecis OMKUCye 3a7aHy 3aJIeKHICTh.

I’xy

0) MOBMHHA BUKOHYBATHCS 03HaKa CThIOJEHTA!

, n-—2
ak’ xy' 27
1—rXy

ne 3HaueHHA t_ , 3Haxo#ATh 3 Tabmuui posmonimy CrhrofeHTa (YHCIO CTYIEHIB

BiTbHOCTI K= N—2, piBeHsb 3Hauymocti @ =1—y, ne ¥ — A0Bipya KMOBIPHICTB).
VY namomy Bumanky t = 11,72. [lpu 3amaHiii goBipuiii WMOBIpHOCTI ¥ =0,95,
k=98, 1, 05.05=1,99 BHXOIHTH, 10 HEpIBHICTh BUKOHAHA, ToMy mo t=11,72 > 1,99,

JliniiiHa perpecis ONMUCye 3a/iaHy 3aJeKHICTb.

3aBaaHHA 11 CAMOCTIHOI po0oTH
B 3agadax 1-3 BUKOHATH HACTYIIHI BIPABH:
1) moOyayBaTu KOpesIiiHe MoJie 3aJIEKHOCTI 03HaKu Y Bif X;
2) OOUHCIINTH lyy ;

3) noOyayBaTu rpadik JiHil perpecii.

1. 3anexHicte BMICTy cpibia B pynai Y BII BMICTY CBUHIIO HABEJIECHO B
Ta0JINLI:

Y=y, % | 2 | 6 | 10 | 14 | 18 | 22 | 26 | 30
X=xi,% | 25 | 7,5 | 125 | 17,5 | 2255 | 27,5 | 325 | 37,5

2. 3anexHICTh NPY>XKHOCTI Y cTajeBUX OOJITIB Bifi BMICTY B HUX Hikemo X
HaBeJeHa B Ta0JIHI:

Y=vyi,% |354]|350|358]362|36,7|369|373|378] 382
X=x%;,%|220|235|242|258 |265|269|274|288] 291
Y=vy;,% | 391|405 | 42,4 | 438 | 45,6 | 46,9 | 48,5 | 49,4 | 50,0
X=%;,%|295|299 300|311 321329 334|344 | 3,50
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3. Pe3ynbTaTu NOpiBHAHHSA HOBOTO METOJIy Ta30BOT0 aHamizy Y 31 ctapum X
HaBEIECHO B TAOJINILII:

Y=V
ymos . | 288 [ 291 | 292 | 296 | 3,01 | 3,11 | 3,21 | 3,25
yion . | 207 | 212 | 211 | 2,58 | 2,89 | 2,92 | 3,01 | 3,12
Y=y,

ywoson | 332 | 336342346 358|388 412
X=X,

yaos S| 321 |329331(335 (341|348 381

4. Jlana xopensuiiina Tabnuis. Hanucatu piBHaHHA perpecii Y Ha X, Ta

piBHsiHHS perpecii X Ha Y.
Y o l4]9]14 19|24 29
X

30 313 | - - - -
40 sl a| - -1-
50 -|-141] 2 | 8| -
60 -|-]510] 6 | -
70 -7 - 1473

5.3. MHoxuHHA JIiHiliHa perpecis

VY OaraTboX MPAaKTHUYHMX 3aJadax 3aJIe)KHa 3MIHHA Y; IIOB’s3aHA 3 BIJIMBOM HE

OJIHOTO, a JEKIIbKOX apryMeHTIB. Y 1bOMY BHUIAJKy PErpeciro Ha3UBalOTh
MHOXHUHHOIO. SIKIo aprymeHTH (yHKIIT perpecii MaloTh NEPIIUNA CTEMiHb, TO
MHOXMHHA pEerpecisi Ha3UBAETHCS JIHINHOI0, Y TIPOTUBHOMY pa3l — MHONCUHHONO
HEeNIHITIHOI0 pezpecielo.

Jiniitna muoxcunna pezpecia.Jliniitne piBHSAHHS perpecii i N GpakTopiB Mae
TaKUU BUTIAM.

y=ay+a;X; +...+a,X, + &, (5.3)
€ & — BWIAJKOBA BEIWYHMHA, SKa XapaKTEepH3ye IMOXHOKY MiX JaHUMH
CIIOCTEPEXKEHb 1 BIAMOBIAHUMHU 3HAYCHHSMHU, OJICP)KAHUMHU 32 JIONIOMOTOIO
TEOPEeTHYHUX pPO3paxyHKiB 3a ¢opmynoto (5.3), ay,a;,...,a, — Mapamerpy, fKi
3HAXOAATKCS, SIK 1 Y BUTIAJKY TTAPHOI KOPEJIAIi, METOIOM HAaWMEHIITUX KBaJpaTiB.

Sk 1 panime , Y — pe3yiapTyroua 3MIHHA; Xq,..., X, — (AaKTOpHI 3MiHHI;
dy — BUIbHUI 4WIEH PIBHAHHSA perpecii; ai,..., 8, — KOe]ilieHTH perpecii.

Bynyemo kBagpaTHuHy QyHKIIIIO:

n
F(ag, 8, ay)= 2.1y —(ag +ayXpy +...+a, %, )f - (5.4)
i=1
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[s ¢ynkiis HaOyBae MiHIMAIBLHUX 3HAYEHBb JIUIIE TOJI, KOJW BCl YaCTHHHI
NOX1IHI 3a MapaMeTpamMu ay,aj,...,d, JOPIBHIOIOTh Hyito. Ilicas HeckiIagHMX

: oF :
nepeTBOpeHb cucteMa piBHSIHL —— = 0, (I =0,1,..., n) Ha0yBa€ TaKoro BUTIIALY:
i

(ag +a; ). Xgj +ot@p D Xpi = 2. Vi
ag Y. Xy +alzx12i +oHan D X Xgi =2, Vi Xqi s (5.5)

\aozxni +alzxni * Xqj +---+anzxﬁi =Zyi * Xpj

Cucremy piBHsAHB (5.5) HA3UBAIOTH HOPMAIBbHOIO.

Po3B’s3yroun cucremy piBHsHB (5.5) BitHOCHO 8y, 84,..., 8, , ONEPKYEMO pi-
BHSIHHS TIPSIMOI JIHII.

Ha mnpaktuii 4Yacto BUHUKAaE ToTpeda Yy 3HAXO/KEHHI 3B’SI3KYy MIXK pe-
3yJIBTYIOUOIO 3MIHHOIO 1 JIESIKOI0 (PIKCOBAHOI (PaKTOPHOIO 3MIHHOKO X;, SIKIIO pelTa

(bakTopiB € CTAIMMHU BEJIIMYMHAMU. Y 3arajibHOMY BHUIAJKY ILI0 3aJady po3B'sA3aTu
HEMOXJIMBO, OCKUIBKM (DaKTOpHUX 3MIHHUX MOXke Oytu payxe Oarato. Ilpu
perpeciiiHiii Mozieni 3 N — (aKTOPHUMHU 3MIHHUMHU 3B’SI30K MK PE3YJIbTYHOUOI0
O3HAKOIO 1 (DAKTOPHOIO 3MIHHOKO X; IPH ACSIKUX (IKCOBAHMX (HANPHUKIAL, CEPEIHIX

apu(pMETUYHNX) 3HAYCHHSIX PEIITH (PAKTOPIB OMHUCYETHCA PIBHSHHSAM YaCTKOBOI

perpecii:
Yxixi =0o +Db;X;,

e by =ag+a Xy +...+ 31 Xj_g + Q1 Xjpg +---+ 3, Xns Xpvee Xj_gy Xjpgeeen Xp—
cepeliHi 3HaYeHHs (PaKTOPHUX 3MIHHUX.

3ayBaXUMO, MO0 TPU TEpPexXoil BiJl MHOXXHHHOTO pPIBHSHHS perpecii 10
YaCTKOBOTO PIBHSHHA perpecii pakropu MoxHa (IKCyBaTH HE JIMLIE HA CEPEIHIX, alle
M Ha 1HIMX JOBUIbHUX piBHAX. KpiM Toro, Ha BiAMIHY B1J] MHOXWUHHUX PIBHSIHb
PIBHSIHHSI YaCTKOBHUX perpeciii MoxHa 300pa3uTu rpadikaMu Ha TUIOUIUHI.

OpHOYacHO 3 YacTKOBOIO PErpeci€ld  po3risAal0Th TaKOX YaCTKOBY
KOPEeJIALII0, SKa XapaKTepU3ye 3B'A30K MDK PE3YJbTYIOUOI O3HAKOK 1 JESKOIO

(aKkTOPHOIO 3MIHHOIO X; IPH (PIKCOBAHUX (CEpEelHIX) 3HAYEHHSX IHIINX (DAKTOpIB

MHOKUHHOTO PIBHSIHHS perpeciti.

Ipukaaa. 3a craructuyHuMU JdaHUMH 32 10 poKiB Mae Micrie 3aJeKHICTh
BaJIOBOI'O BUIYCKY MPOJYKIi MiANPUEMCTBA BiJ] HAaSBHUX OCHOBHHMX BHPOOHHUYMX
douaiB Tta oboporHux komrTiB. Cximactu piBHsSHHS perpecii. JlaHi 3amaroTbes
TabJIMLEIO:
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Poxu 1 2 3 4 5 6 7 8 9 | 10
BanoBuii Bunmyck (Tuc. rpu.) 4254711510 | 565|592 | 618 | 615 | 645 | 641 | 554
OcHoBHi BupoOHUYi Gorau (tuc. rpH.) | 320 | 341 | 360 | 389 | 400 | 430 | 444 | 397 | 471 | 320
O60poTHI KOIITH (THC. TPH.) 120 | 137 | 140 | 161 | 180 | 200 | 222 | 217 | 195 | 191

Po3é’azanna. 3anuiieMo pIBHAHHSA KOPEJAIINHOI 3al€KHOCTI Yy TaKoMy
BUTIAAL Y, =8y + 81Xy +8,X,, 1€ uepe3 X; MU NO3HAYWIA BapTICTh OCHOBHUX

BUPOOHNYUX (OHIB, @ X, — BapTICTh 000POTHHUX KOMITIB. CKIaJa€EMO PO3paXyHKOBY

TaOJINIIIO:
PIK | Xg | Xz | p x{ | XaXa | X3 X1y | XY
1 320 | 120 | 425 | 102400 | 38400 | 14400 | 136000 51000
2 341 | 137 | 471 | 116281 | 46717 | 18769 | 160601 64527
3 360 | 140 | 510 | 129600 | 50400 | 19600 | 183600 71400
4 389 | 161 | 565 | 151321 | 62629 | 25921 | 219785 90965
5 400 | 180 | 592 | 160000 | 72000 | 32400 | 236800 | 106560
6 430 | 200 | 618 | 184900 | 86000 | 40000 | 265740 | 123600
7 444 | 222 | 615 | 197136 | 98568 | 49284 | 273060 | 136530
8 397 | 217 | 645 | 157609 | 86149 | 47089 | 256065 | 139965
9 471 | 195 | 641 | 221841 | 91845 | 38025 | 301911 | 124995
10 320 | 191 | 554 | 102400 | 61120 | 36481 | 177280 | 105814
Cymu | 3872 | 1763 | 5636 | 1523488 | 693828 | 321969 | 2210842 | 1015356

[TigcTaBuBIIM 00YKCICHI CyMH B cUcTeMy piBHSAHB (5.5), ogepxkyeMo cuctemy
HOPMaJIbHUX PIBHSHb.
10a,; + 3872a, + 1763a,; = 5636,

3872a; +1523488a, + 693828a; = 2210842,
1763a,; + 6938283, + 321969 ; =1015356.

3HaiiieMo po3B'S30K I11i€i CUCTeMH PIBHSIHB, Hampukiag, MeToaom Kpamepa:
ap =110,535; a; =0,521; a;=1425. Tom BUOIpKOBE pIBHAHHSA MHOXUHHOI
perpecii Mmae Burnsaa: Y, =110,535+0,521x; +1,425X,.

Jlnst  3HaxOJKEHHS, HANpUKIAJ, PIBHAHHS YacTKOBOI perpecii, ske Xa-
pakTepu3ye 3B's130K MK BAJIOBUM BHUITYCKOM 1 BapTICTIO BBEICHUX B 10 BUPOOHUUMX
(GOoHIIB X, IpU JEAIKOMY NOCTIHHOMY (CepeAHbOMY) PiBHI OOOPOTHUX KOILUTIB X, ,
notpiOHO y MHOXMHHE piBHSHHS perpecii Y, =110,535+ 0,521x; +1,425X%,
3aMICTb (pakTopa X,, MIJCTABUTH HOro cepelHe 3HaueHHs X, =173,6. Y pesynbraTi

0JIep>KUMO BHOIPKOBE PIBHSHHS YaCTKOBOI perpecii Mix dakTopamu y 1 x:
Yy, =931,24+0,521x;, .
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Bemnmunna Y, JIOPIBHIOE TEOPETUUYHOMY 3HAYEHHIO PE3YyJbTYIOUOi O3HAKU 3
ypaxyBaHHSM 3a/laHOI BEJIMYMHU IepIIol (PaKTOPHOI 3MIHHOI X; IIPH 3aKpiIUIeHIi Ha
cepeHbOMY PiBHI (PaKTOpHIN 3MiHHIN X, .

KoedimienT yacTtkoBoi perpecii 306iraeTbcs 3 BIAMOBIAHAM KOE(iIIEHTOM
MHOXXMHHOI perpecii 1 Ma€ aHaJOTIYHUMA EKOHOMIYHUH 3MICT. 30Kpema, Yy
HaBEJICHOMY MPUKJIAAl YaCTKOBUH KOe(]illieHT perpecii mokasye, 0 301IbIIESHHS

OCHOBHUX (OHIIB Ha 1 THC. TpH. MPU MOCTIMHUX (CEepeaHIX) 3HAUYCHHSIX TPYIOBHUX
pPECypCiB J1a€ IPUPICT BAIOBOTO BUITYCKY B cepeaHboMy Ha 0,521 Tuc. TpH.

3aBaaHHA ISl cCAMOCTIiHOI po0oTH
3agaya . 3a craTUCTHYHUMU JaHUMH 3a 10 pokiB (B THUC. TPH.), Kl MOJaHI B
Tabnuii, nodymysatn (QyHKHiI0O Y =ay +a; X, +3a,X,; OIIHUTH IPABHJIBHICTH
BUOOPY dopmu QyHKIT (BAOBUI BUITYCK MPOMYKIl Y; OCHOBHI BUPOOHHYI (OHIH
X1; 06opoTHI 3acoou Xy).

BapianTu:
1 2
Pix Y X1 X2 Pix Y Xl X2
1 [425]305|92 | 1 |425[435]| 312
2 |471|326(100| 2 |471[491| 335
3 |510(348|112] 3 [510|520| 390
4 1565[400|128]| 4 |565|565| 410
5 [592(440(143] 5 [592 592|430
6 |618|520({159| 6 |618]|622 | 495
7 |615[100({125| 7 |615|615| 455
8 [645|262(126| 8 |645]|645 | 543
9 |641|236(215| 9 |641|741| 510
10 |554|179]|435| 10 | 554 | 554 | 648

5.4. Heuiniiina perpecis

Skimo monepenHiit aHami3 SBHII, 3B'I30K MK SKHUMH JOCIIKYETHCS, TTIOKa3ye,
[0 OJIHAKOBUM 3MIiHAM CEpeJHIX 3HaueHb (HaKTOPHOI O3HAKU BIAMOBIIAIOTH
HEO/JHAKOBI 3MIHU CEpPEHIX 3HA4Y€Hb PE3yJbTaTUBHOI O3HAKU, TO JIJISi BUPAKEHHS
3arajJbHOTO XapakTepy 3B'S3KYy 3aCTOCOBYIOTh KPHUBOJIHIMHI (OPMH KOPENSIIHTHUX
piBHsHb. Ha mpakTuii HailyacTille BUKOPHUCTOBYIOTHCS Takl HENIHINMHI (yHKIII
3aJIEKHOCTI: TirepOosiyHa, mapadojiiyHa IPyroro MOpsAKy, HamiBiaorapudmidyHa Ta
JeSIK1 1HIII.

CraTUCTUUHUHN 3B’SI30K MDK XapaKTepUCTHUKaMH BUAUIAIOTH 32 JOIOMOTOIO
Takoi MareMaTuyHOol (YHKIli, SKa Ja€ HaWMEHINE BIIXWICHHS BiJ OTPUMaHUX 31
CIIOCTEPEKEHb 3HAUYEHb XapaKTePUCTUK. PIBHSHHA TakuX (YHKIIH Ha3UBaIOTHCS
PIBHAHHAMU 36°A3Ki6 MK PE3YJIHTYIOUUMHU Ta PAKTUIHUMU XapaKTEPUCTUKAMU.
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Bun gynkuii, 3aqaHoi piBHIHHSAM 3B’ 513Ky, BU3HAYA€ 1 PO3MEXKOBYE 3B’ SA3KHU 32
BUJIAMH iX MPOSBY Ha JiHiiHi i Kpueoniniiini (mapadbosiyHi, rinepOoIIiuHi, CTyIIEHEeB]
1T.1.)

Y =a+bX _a+bX+cX2 Y =a+bX +cX?+dXx?®

/oS

Y =a

/\ IgY =a—bX +cX 2 +dX?®
) /\/

2
2+ bX IgY =a—bX +cX

V:

lg¥ =a-+b(lg X) lgY =a-+b(lg X)+c(lg X*) |1g¥ =a+b(lg X) +c(lg X 2) +

+d(lg X?)
Y =a+bX —cX? w
Y =c+blg X

Puc. 5.7

ko pe3ynbTaTUBHA O3HAKA MPU 30UIbIICHH] (PAKTOPHOI O3HAKU CIIAJaE, aje
HE HECKIHYEHHO, a NpSIMY€ JI0 MEBHOrO PIBHA, TO IS 1i aHali3y 3aCTOCOBYETHCS

piBHAHHS rinepbomu Y, =a, +a; —
X

J1s 3HaXOKEHHSI TTapaMeTPiB IBOTO PIBHAHHS METOJIOM HaiMEHIITNX KBaJapa-
TIB CKJIQIal0Th 1 pO3B'SI3YIOTh CUCTEMY PIBHSHD 3 JIBOMA HEBIJIOMUMH:

n 1 n
a ). —+Nag= Y,

i—1 Xi i=1

N1 01 N1
Y —+ay—=» —Y
1§LXi2 Oéxi Exi !

KoedirieHT Kopensiii 103BOISIE TOCTATHBO TOYHO OI[IHUTH IIIIBHICTH 3B'SI3KY
y BUIAJKY JIHINHOI 3a1€KHOCTI MIXK O3Hakamu. [Ipu HasgBHOCTI KpUBOMIHINHOI 3a-

JICKHOCTI 17151 OLIHKH IIUTBHOCTI KOPESAIIHHOTO 3B'S13KY MOTPIOHO BUKOPUCTOBYBATH
KOpeJIsliiftHe BITHOIIICHHS

Mxry = i (Y_x - y)z il (yi - y)Z : (5.6)

i=1

Bennunna 177, 3anoBoibHsie HepisHocti 0<7,,, <1. Sxmo 7,,,= 0, T0 BU-

MaJIkoBa BeJIMUMHA Y HE 3HAXOAUTHLCS B KOPENAIIiHIN 3aexxHocTi Bijg X. Toxi sik mo



Mipi HaOJMKEHHS 77, ), A0 | MUIBHICTS 3B's3KY Y 3 X 3poctae, 1 pH 77,,, = 1 BoHa

cTae (QyHKIIOHAIBHOIO.

3pa3ku po3e’a3ysanns 3adau
Mpukaax 1. 3a ganuMu Tabiuuil MoOyyBaTH PIBHSHHA perpecii, BA3HAYUTH
KOpeJAIiiiHe BITHOICHHS Ta iepeBipuTy Horo HazgiiHicTh (¥ =0,95; a¢=0,05):

x[10]20]3,0/5,0]10,0
y|70150(30(20]|15

Po3é’azannn. Ananiz gaHux y TaOIUWIll TIOKa3ye, M0 pe3yJbTaTHBHA O3HAKa
npu 30UIbIIeHH] (PAaKTOPHOI O3HAKM CHAJa€, aje HEe HECKIHYEHHO, a MpsSIMY€E 0
MIEBHOTO PIBHS, TOMY JUIsl 11 aHATI3y JOLLUIBHO 3aCTOCOBYBATH TinepOoiuHy Ghopmy
3a5iexHOCTI. Po3paxyHku opopMHUMO y BUTIIAII TaOJIHIII:

Howmep 1 1 y Y, =1,014+ B
croctepe- | X |V | X | Y |+6308 1 |(y-y2 | (e-9) |(7 = v)
KCHHSA X

1{70(100(100| 7,00 7,22 10,89 3,52 12,39
2150]050[{025| 2,50 4,17 1,69 0,47 0,22

3 31301(033[011| 1,00 3,09 049 | -061 | 037
51201]020({0,04| 04 2,28 289 | —142 | 2,02

5 10{ 15 (0,10]0,01| 0,15 1,64 4,84 -2,06 4,24
Pazom |[21]185[213[141[1105| 1850 20,80 X 19,24

Omme g =!i=tXiisl i=s1Xii=i%i 1";1 ‘112’15 ‘221’23 '2111;305 =1,014,
1 1 1 -1,41-2,13-2,
DI 3 I
|=1X|2 i—1 Xji=1 X
n n n
Yi 1
N2, o — Z*Z Yi
_ i=1 Xi i=1 Xi i=1 _ 5'11,05—2,13'18,5_
al_nz”: 1 z”: 1 z”: 1 5.141-213.213 =6,305 -
|=1X|2 i=1Xi i=1X|
TakuMm urHOM, PiBHSHHS perpecii Matume Bursn: Y, =1,014+ 6,3051 :
BTY X
?_.
5_.
5_.
4_.
3_.
2_.
1_-




Ha puc. 5.8 nobynoBano kopemnsiiiiHe mojie Ta TeOpeTHuHy JiHito perpecii Y mo X .

n
2 18,5
CepenHe 3HaUCHHS Pe3y/IbTaTHBHOI O3HAaKU: y=1=1 — 5 =
n

dakTUYHI 1 TCOPETUYHI 3HAUYCHHS JOCIIKYBaHUX O3HAK (HaBeJIeH1 B TaOJIUII)

37 .

HE JyXe BIAPI3HAIOTHCA. J[JI1 BU3HAYEHHS IIIJILHOCTI 3B'SI3KY MK PE3YJIbTaTUBHOIO 1
(haKTOPHOIO 03HAKAMU OOYHMCIIMMO KOPEJISIIHHE BIAHOIICHHS:

= /129(;285 =,/0,925=0,96.

3HA4YEHHS 7], Iy HaOImwKeHe 710 1, oTke, KOpesIiiHe BIAHOIICHHS TOKa3ye,

mo MDK o3HakamMu Y Ta X ICHye IHIUIbHa OOEpHEHa 3alexHicTh. HaiiHICTh
MOKa3HUKa KOPEJSAIIHHOTO BIIHOIICHHS mepeBipumo 3a t — kpurepiem CTblOJEHTA.
J1J1st IbOTO CTIOYATKy BU3HAUKMMO CEPEIHIO MOXUOKY KOPEIAIMHOTO BlHOIICHHS:

1-n®> 1-0,96° . n 0,96
= = =0,04; t=—"-="—=24,
F=n_i™  a 4, 0,04

IIIO CBiAYMTH IIPO BUCOKY HAAiIHICTh KOPEILiHHOTO BigHOMEHHS (24 > 3,18=1; 5.5).

Ilapabona opyz020 nopaoky sx popmMa MaTeMaTUUYHOTO BUPAKEHHS 3B'SI3KIB
MK Y Ta X 3aCTOCOBYETHCS y TUX BUIIQJIKaX, KOJH 13 3pOCTaHHAM (DaKTOPHOI O3HA-
KM B110yBa€ThCS HEPIBHOMIPHE 3pOCTaHHs ab0 criafaHHs pe3yJIbTATUBHOI O3HAKHU.

[Ipn 3HaXOKEHH1 pIBHSHHS perpecii 3aCTOCOBYIOTh THIT KPUBOI y BUIJISIAI

napa6omu jpyroro mopsaaky Y, =a, + a1X+a2X2. [TapameTpu 1LOTO PIBHSHHS

3HAXOASATh METOIOM HaMEHIIUX KBAJAPATIB IUIIXOM CKJIQJaHHS 1 PO3B'SI3Ky CUCTEMHU
PIBHSIHB:

n n n

8, Y XF +a; ). X +Nag =D Y;
i=1 i=1 i=1
n 3 n ) n n

8, ) X7 +ag ) X+ DX = DX Vi
i=1 = io1 il
n n n n

3, 2. X +ay DX+ DX = DXTY; -
i=1 i=1 i=1 i=1

Ipukaag 2. 3a nanuMu Tabauil N00y1yBaTU PIBHAHHS perpecii, BA3HAYUTHU
KOpeIsiiiiHe BIJHOIICHHS Ta epeBipuTH foro HagiiHicTs (¥ =0,95; a¢=0,05):

0,0(5,0110,0(150]20,0]250|30,0|350]40,0 | 45,0
1,2({50(70 (8092|9597 |90 |98 | 87
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Po3zé¢’azanna. Cucrema piBHSHB Oyie MaTH BUTIISA!

Pospaxynku odopmumo y Burismi Tabmuii. Y pe3yiabTari po3B’sS3yBaHHS
CHCTEMH PIBHSAHBb OJEPKHUMO: dy =2,992; a; =0,372; a, =-0,005. Takum uuHOM,

PIBHSIHHS perpecii MaTUMe BUTJISI: Y_X =2,992+0,372x — 0,005X2 :

2057,5= 2253, + 71253, + 2531253, ,
66697,5= 71253, + 2531253, + 95831250,

Howme va
CHOCTepe)IE)eHHSI X1y x* x® x! e X%y | Yx
1 0 [12] O 0 0 0,0 0,0 3,0
2 5 [ 50] 25 125 625 250 | 1250 | 4,7
3 10 | 7,0 | 100 | 1000 | 10000 | 70,0 | 700,0 | 6,2
4 15 | 8,0 | 225 | 3375 | 50625 | 120,0 | 1800,0 | 7,4
5 20 | 9,2 | 400 | 8000 | 160000 | 184,0 | 3680,0 | 8,4
6 25195 | 625 | 15625 | 390625 | 237,5 | 59375 | 9,2
7 30 | 9,7 | 900 | 27000 | 810000 | 291,0 | 8730,0 | 9,6
8 35 | 9,0 | 1225| 42875 | 1500625 | 346,5 | 12127,5| 10,0
9 40 | 9,8 | 1600 | 64000 | 2560000 [ 392,0 | 15680,0 | 9,9
10 45 | 8,7 | 2025 | 91125 | 4100625 | 391,5 | 176175| 9,6
Pasom 225 | 78,0 | 7125 | 253125 | 9583125 | 2057,5 | 66697,5 | 78,0

[ToGyayeMo KoOpemsIiiiHe moJjie Ta TEOpETUUHY JIiHito perpecii Y mo X (puc. 5.9).

117
104
g_.
E_.
?_.
5_.
5_.

: : : : : : : : : |~
g 5 10 15 @M 25 30 3B 40 45 09
Puc. 5.9
HaBeneMo HACTYIIHY pO3paxyHKOBY TaOJIHIIO:

X 0,00 | 5,00 (10,00 | 15,00| 20,00 |25,00|30,00| 35 40 45 | Paszom

y 1,20 |5,00| 7,00 | 8,00 | 9,20 | 9,50 | 9,70 | 9,00 (9,80 (8,70 | 78,00

Y_X 3,00 {4,70| 6,20 | 7,40 | 8,40 | 9,20 | 9,60 | 10,00|9,90 | 9,60 | 78,00
(y—y)* | 43,56|7,84| 064 | 0,04 | 1,96 | 2,89 | 3,61 | 4,41 |4,00|0,81 | 69,76
(v,-v) | 480 |3,10| 1,60 | 0,40 | 0,60 | 1,40 | 1,80 | 2,20 | 2,10 1,80 X
(VX = 7)2 23041961 | 256 | 0,16 | 0,38 | 1,96 | 3,24 | 2,84 | 451 |3,24| 53,42
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Kopensiiiitne BiqHOIICHHS 32 TaHUMH PO3pPaxyHKIB JOPIBHIOE:!

153,42
= — =,/0,766=0,875
69,76

3HavueHHs 77,,, HaOmKeHe 10 1, OTKe, KOpEIsLiiiHe BIHOIICHHS MOKa3ye,

10 Mk 03Hakam# Y Ta X iCHye€ IiJIbHA OOEpHEHA 3aJIEKHICTb.

HaniiinicTh, MOKa3HWKA KOPEJAIIHHOTO BIAHOMIEHHS TepeBipumo 3a t —
kputepiem CrblofieHTa. [l 1BOrO CHOYATKY BHU3HAUMMO CEPEAHIO IMOXHOKY
KOPEJISLIMHOTO BiTHOIIEHHS .

2
n-1 3 4, 0,078

Hy

Ockinbku t, > 1,4, (11,22>318=1;5.3), 3anekHicTb MiX O3HAKaMH MOXKHA

BBa)XaTu JOBCICHOIO.

3aBaaHHA ISl CAMOCTIiHOT podoTH
3a naHuMH TaOIUIL TOOYAYBAaTH BIIHOLIEHHS Ta IEPEBIPUTH MOTO HAIIMHICTD.

Bapianar 1 | Bapianr 2
N|X[Y|N|X|Y
1|3[47|1]55|4
2 17|35/2]6 (28
3 (11|20 3 |[6,5[1,8
4 1151154 |7 |12
5(19|12| 5 |7,5/0,8
6 [23]10| 6 | 8 |0,5
7127197 |85]0,3
8 [31(8,2| 8 |9 (0,2
9 [35(7,7] 9 [9,5]0,1
10(39]7,5/10|1010,1
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BapianT 3 Bapianr 4

N[ XY [N|X|Y

1117 (|1]1]|2

2 115122 |4 |12

312|163 |7]|20

4 |25]19|4]10]27

5|13 ]|21]5 (13|33

6 [35]22| 6 |16| 38

7|14 (22| 7 |19|42

8 (4521 | 8 |22| 45

9| 51]120]9|25|43

1015,5] 19 [ 10|27 40

Jlooamok 1
x _2°
TABJIMLSA 3HAYEHD ®YHKIII JIATIACA @(X) = — 1 fe 2dz
27 %

X D(X) X D(x) X D(X) X D(X)
0,00 | 0,0000 | 0,26 | 0,1026 | 0,52 | 0,1985 | 0,78 | 0,2823
0,01 | 0,0040 | 0,27 | 0,1064 | 0,53 | 0,2019 | 0,79 | 0,2852
0,02 | 0,0080 | 0,28 | 0,1103 | 0,54 | 0,2054 | 0,80 | 0,2881
0,03 | 0,0120 | 0,29 | 0,1141 | 0,55 | 0,2088 | 0,81 | 0,2910
0,04 | 0,0160 | 0,30 | 0,1179 | 0,56 | 0,2123 | 0,820 | 0,2939
0,05 | 0,0199 | 0,31 | 0,1217 | 0,57 | 0,2157 | 0,83 | 0,2967
0,06 | 0,0239 | 0,32 | 0,1255 | 0,58 | 0,2190 | 0,84 | 0,2995
0,07 | 0,0279 | 0,33 | 0,1293 | 0,59 | 0,2224 | 0,85 | 0,3023
0,08 | 0,0319 | 0,34 | 0,1331 | 0,60 | 0,2257 | 0,86 | 0,3051
0,09 | 0,0359 | 0,35 | 0,1368 | 0,61 | 0,2291 | 0,87 | 0,3078
0,10 | 0,0398 | 0,36 | 0,1406 | 0,62 | 0,2324 | 0,88 | 0,3106
0,11 | 0,0438 | 0,37 | 0,1443 | 0,63 | 0,2357 | 0,89 | 0,3133
0,12 | 0,0478 | 0,38 | 0,1480 | 0,64 | 0,2389 | 0,90 | 0,3159
0,13 | 0,0517 | 0,39 | 0,1617 | 0,65 | 0,2422 | 0,91 | 0,3186
0,14 | 0,8557 | 0,40 | 0,1564 | 0,66 | 0,2454 | 0,92 | 0,3212
0,15 | 0,059 | 0,41 | 0,1691 | 0,67 | 0,2486 | 0,93 | 0,3238
0,16 | 0,0636 | 0,42 | 0,1628 | 0,68 | 0,2517 | 0,94 | 0,3264
0,17 | 0,0675 | 0,43 | 0,1664 | 0,69 | 0,2549 | 0,95 | 0,3289
0,18 | 0,0714 | 0,44 | 0,1700 | 0,70 | 0,2580 | 0,96 | 0,3315
0,19 | 0,0753 | 0,45 | 0,1736 | 0,71 | 0,2611 | 0,97 | 0,3340
0,20 | 0,0793 | 0,46 | 0,1772 | 0,72 | 0,2642 | 0,98 | 0,3365
0,21 { 0,0832 | 0,47 | 0,1808 | 0,73 | 0,267/3 | 0,99 | 0,3389
0,22 { 0,0871 | 0,48 | 0,1844 | 0,74 | 0,2703 | 1,00 | 0,3413
0,23 | 0,0910 | 0,49 | 0,187/9 | 0,75 | 0,2734 | 1,01 | 0,3438
0,24 1 0,0948 | 0,50 | 0,1915 | 0,76 | 0,2764 | 1,02 | 0,3461
0,25 { 0,0987 | 0,51 | 0,1950 | 0,77 | 0,2794 | 1,03 | 0,3485
1,04 | 0,3508 | 1,33 | 0,4082 | 1,62 | 0,4474 | 1,91 | 0,4719
1,05 0,3531 | 1,34 | 0,4099 | 1,63 | 0,4484 | 1,92 | 0,4726
1,06 | 0,3554 | 1,35 | 0,4115 | 1,64 | 0,4495 | 1,93 | 0,4732
1,07 | 0,3577 | 1,36 | 0,4131 | 1,65 | 0,4505 | 1,94 | 0,4738
1,08 | 0,3599 | 1,37 | 0,4147 | 1,66 | 0,4515 | 1,95 | 0,4744
1,09 | 0,3621 | 1,38 | 0,4162 | 1,67 | 0,4525 | 1,96 | 0,4750
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1,10 | 0,3643 | 1,39 | 0,4177 | 1,68 | 0,4535 | 1,97 | 0,4756
1,11 | 0,3665 | 1,40 | 0,4192 | 1,69 | 0,4545 | 1,98 | 0,4761
1,12 | 0,3686 | 1,41 | 0,4207 | 1,70 | 0,4554 | 1,99 | 0,4767
1,13 | 0,3708 | 1,42 | 0,4222 | 1,71 | 0,4564 | 2,00 | 0,4772
1,14 | 0,3729 | 1,43 | 0,4236 | 1,72 | 0,4573 | 2,02 | 0,4783
1,15 | 0,3749 | 1,44 | 0,4251 | 1,73 | 0,4582 | 2,04 | 0,4793
1,16 | 0,3770 | 1,45 | 0,4265 | 1,74 | 0,4591 | 2,06 | 0,4803
1,17 | 0,3790 | 1,46 | 0,4279 | 1,75 | 0,4599 | 2,08 | 0,4812

IIpooosorcenus oooamxa 1

X D(X) X D(x) X D(x) X D(X)

1,18 | 0,3810 | 1,47 | 0,4292 | 1,76 | 0,4608 | 2,10 | 0,4821

1,19 | 0,3830 | 1,48 | 0,4306 | 1,77 | 0,4616 | 2,12 | 0,4830

1,20 | 0,3849 | 1,49 | 0,4319 | 1,78 | 0,4625 | 2,14 | 0,4838

1,21 | 0,3869 | 1,50 | 0,4332 | 1,79 | 0,4633 | 2,16 | 0,4846

1,22 | 0,3883 | 1,51 | 0,4345 | 1,80 | 0,4641 | 2,18 | 0,4854

1,23 | 0,3907 | 1,52 | 0,4357 | 1,81 | 0,4649 | 2,20 | 0,4861

1,24 | 0,3925 | 1,53 | 0,4370 | 1,82 | 0,4656 | 2,22 | 0,4868

1,25 | 0,3944 | 1,54 | 0,4382 | 1,83 | 0,4664 | 2,24 | 0,4875

1,26 | 0,3962 | 1,55 | 0,4394 | 1,84 | 0,4671 | 2,26 | 0,4881

1,27 | 0,3980 | 1,56 | 0,4406 | 1,85 | 0,4678 | 2,28 | 0,4887

1,28 | 0,3997 | 1,57 | 0,4418 | 1,86 | 0,4686 | 2,30 | 0,4893

1,29 | 0,4015 | 1,58 | 0,4429 | 1,87 | 0,4693 | 2,32 | 0,4898

1,30 | 0,4032 | 1,59 | 0,4441 | 1,88 | 0,4699 | 2,34 | 0,4904

1,31 | 0,4049 | 1,60 | 0,4452 | 1,89 | 0,4706 | 2,36 | 0,4909

1,32 | 0,4066 | 1,61 | 0,4463 | 1,90 | 0,4713 | 2,38 | 0,4913

2,40 | 0,4918 | 2,60 | 0,4953 | 2,80 | 0,4974 | 3,20 | 0,49931

2,42 10,4922 | 2,62 | 0,4956 | 2,82 | 0,4976 | 3,40 | 0,49966

2,44 1 0,4927 | 2,64 | 0,4959 | 2,84 | 0,4977 | 3,60 | 0,49984

2,46 | 0,4931 | 2,66 | 0,4961 | 2,86 | 0,49/9 | 3,80 | 0,499928

2,48 | 0,4934 | 2,68 | 0,4963 | 2,90 | 0,4981 | 4,00 | 0,499968

2,50 | 0,4938 | 2,70 | 0,4965 | 2,92 | 0,4982 | 5,00 | 0,499997

2,52 | 0,4941 | 2,72 | 0,4967 | 2,94 | 0,4984

2,54 | 0,4945 | 2,74 | 0,4969 | 2,96 | 0,49846

2,56 | 0,4948 | 2,76 | 0,4971 | 2,98 | 0,49856

2,58 | 0,4951 | 2,78 | 0,4973 | 3,00 | 0,49865 | x>5 0,5
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TABJIMIIS 3HAYEHD t(j, k=n-1),

t

Jlooamox 2

10 3A10BOJILHSIOTH PIBHICTB P(t) = 2[ f(X)dt =y

0

p(t)

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

0,95

0,98

0,99

0,999

0,158

0,326

0,510

0,727

1,00

1,376

1,963

3,078

6,314

12,706

31,821

63,657

63,662

0,142

0,289

0,445

0,617

0,816

1,061

1,336

1,886

2,920

4,303

6,965

9,925

31,598

0,137

0,277

0,424

0,584

0,765

0,978

1,250

2,638

2,353

3,182

4,541

5,841

12,941

0,134

0,271

0,414

0,569

0,741

0,941

1,190

1,533

2,132

2,776

3,747

4,694

8,610

0,132

0,257

0,408

0,559

0,727

0,920

1,156

1,476

2,015

2,571

3,365

4,032

6,859

0,131

0,265

0,404

0,553

0,718

0,906

1,134

1,440

1,943

2,447

3,143

3,707

5,959

0,130

0,263

0,401

0,549

0,711

0,896

1,119

1,415

1,895

2,365

2,998

3,499

5,405

0,130

0,262

0,399

0,546

0,706

0,889

1,108

1,397

1,860

2,306

2,896

3,355

5,041

Ol N[O|OM | B[ W|DN]|PF

0,129

0,261

0,398

0,543

0,703

0,883

1,100

1,383

1,833

2,262

2,821

3,250

4,781

=
o

0,129

0,260

0,397

0,542

0,700

0,879

1,093

1,372

1,812

2,228

2,764

3,169

4,587

[
(=Y

0,129

0,260

0,396

0,540

0,697

0,876

1,086

1,363

1,796

2,201

2,718

3,106

4,487

[N
N

0,128

0,259

0,395

0,539

0,695

0,873

1,083

1,356

1,782

2,179

2,681

3,055

4,318

=
w

0,128

0,259

0,394

0,538

0,694

0,870

1,079

1,350

1,771

2,160

2,650

3,012

4,221

H
o

0,128

0,258

0,393

0,537

0,692

0,868

1,076

1,345

1,761

2,145

2,624

2,977

4,140

=
(6}

0,128

0,258

0,393

0,536

0,691

0,866

1,074

1,341

1,753

2,131

2,602

2,947

4,073

[EY
(op]

0,128

0,258

0,392

0,535

0,690

0,865

1,071

1,337

1,746

2,120

2,583

2,921

4,015

=
~

0,128

0,257

0,392

0,534

0,689

0,863

1,069

1,333

1,740

2,110

2,567

2,898

3,965

(=Y
[ee]

0,127

0,257

0,392

0,534

0,688

0,862

1,067

1,330

1,734

2,103

2,552

2,872

3,922

[EY
©

0,127

0,257

0,391

0,533

0,688

0,861

1,066

1,328

1,729

2,093

2,539

2,861

3,883

N
o

0,127

0,257

0,391

0,533

0,687

0,860

1,064

1,325

1,725

2,086

2,528

2,845

3,850

N
[EY

0,127

0,257

0,391

0,532

0,686

0,859

1,063

1,323

1,721

2,080

2,518

2,831

3,819

N
N

0,127

0,256

0,390

0,532

0,686

0,859

1,061

1,321

1,717

2,074

2,508

2,819

3,792

N
w

0,127

0,256

0,390

0,532

0,685

0,858

1,060

1,319

1,714

2,069

2,500

2,807

3,767

N
~

0,127

0,256

0,390

0,531

0,685

0,857

1,059

1,318

1,711

2,064

2,492

2,797

3,745

N
ol

0,127

0,256

0,390

0,531

0,684

0,857

1,058

1,316

1,708

2,060

2,485

2,787

3,725

N
[op}

0,127

0,256

0,390

0,531

0,684

0,856

1,058

1,315

1,706

2,056

2,479

2,779

3,707

N
~

0,127

0,256

0,389

0,531

0,684

0,855

1,057

1,314

1,703

2,052

2,473

2,771

3,690

N
(e}

0,127

0,256

0,389

0,530

0,683

0,855

1,056

1,313

1,701

2,048

2,467

2,763

3,674

N
©

0,127

0,256

0,389

0,530

0,683

0,854

1,055

1,311

1,699

2,045

2,462

2,756

3,659

w
o

0,127

0,256

0,389

0,530

0,683

0,854

1,055

1,310

1,697

2,042

2,457

2,750

3,646
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Jlooamox 3

3HAYEHHS BEJTHYMHHU 77 3AJIESKHO BII IMOBIPHOCTI P(32 > 4?)

Yucia 2 2

CTYIICHIB P(x® > x1)

BURROCTh [70,2 10,10 [ 0,05 [ 0,02 [ 0,01 | 0,005 [ 0,002 | 0,001
1 16427 |38 | 54| 66| 79 | 95 | 10,83
2 322 | 46 | 60 | 7.8 | 92 | 11,6 | 124 | 138
3 464 63 | 7,8 | 9.8 [11,3| 128 | 146 | 163
4 60 | 78 | 95 | 11,7133 | 149 | 169 | 185
5 73 92 [111|134 151 163 | 189 | 205
6 86 | 10,6 | 12,6 | 150 | 16,8 | 18,6 | 20,7 | 2255
7 9,8 [12,0 | 14,1 | 16,6 | 18,5 | 20,3 | 22,6 | 243
8 110 (134 [ 155 | 18,2 | 20,1 | 21,9 | 243 | 261
9 122 (147169 19,7 | 21,7 | 23,6 | 26,1 | 27,9
10 134 (16,0 | 183 | 21,2 | 23,2 | 252 | 27,7 | 296
11 146 (17,3 19,7 | 22,6 | 24,7 | 26,8 | 294 | 313
12 15,8 [ 185 | 21,0 | 24,1 | 26,2 | 28,3 | 31,0 | 329
13 17,0 19,8 [ 22,4 | 255 | 27,7 | 29,8 | 325 | 345
14 182 (21,1237 |269 291 31,0 | 340 | 361
15 193223 (250|283 (30,6 | 325 | 355 | 37,7
16 205 [ 235 | 26,3 | 29,6 | 32,0 | 340 | 37,0 | 39.2
17 216 | 248 27,6 | 31,0 | 334 | 355 | 385 | 408
18 22,8 [ 26,0 | 28,9 | 32,3348 | 37,0 | 400 | 423
19 239 [ 27,3 30,1 33,7362 385 | 415 | 438
20 25,0 | 284 | 31,4 | 35,0 | 37,6 | 40,0 | 430 | 453
21 26,2 | 296 | 32,7 | 36,3 | 389 | 41,5 | 445 | 468
22 273308339387 40,3 425 | 460 | 483
23 28,4 [ 32,0 | 35,2 | 39,0 | 41,6 | 44,0 | 475 | 49,7
24 29,6 | 33,2 | 36,4 | 40,3 | 43,0 | 45,5 | 485 | 51,2
25 30,7 | 34,4 | 37,7 | 41,6 | 443 | 47,0 | 50,0 | 52,6
26 31,8 | 356 | 38,9 | 42,9 | 45,6 | 48,0 | 515 | 54.1
27 329 [ 36,7 | 40,1 | 44,1 47,0 | 49,5 | 530 | 555
28 34,0 37,9 | 41,3 | 454 483 51,0 | 545 | 56,9
29 351 |39,1|426 46,7 49,6 | 525 | 56,0 | 58,3
30 36,3 | 40,3 | 43,8 48,0 [50,9 | 54,0 | 575 | 59,7
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3akinuenus oooamka 3

3SHAYEHHSI BEJIMYMHHU 5 3AJIEKHO BIJ IMOBIPHOCTI P(%% > ?)

Yucno cryneHis P(ZZ >'¥22)
BUIBLHOCTI,

0,99 0,98 0,95 0,90 | 0,80 | 0,70 | 0,50 | 0,30
1 0,00016 (0,0006 | 0,0039 | 0,016 | 0,064 | 0,148 | 0,455 | 1,07
2 0,020 |0,040 | 0,203 |0,211 {0,446 | 0,713 | 1,386 | 2,41
3 0,115 | 0,185 | 0,352 [ 0,584 | 1,005 | 1,424 | 2,366 | 3,66
4 0,30 0,43 0,71 1,06 | 1,65 | 2,19 | 3,36 | 4,9
5 0,55 0,76 1,14 161 | 2,34 3,0 435 | 6,1
6 0,87 1,13 1,63 2,20 | 3,07 | 383 | 535 | 7,2
7 1,24 1,56 2,17 283 | 382 | 467 | 635 | 84
8 1,65 2,03 2,73 349 | 459 | 553 | 7,34 | 95
9 2,09 |2563 | 3,32 417 | 538 | 6,39 | 8,34 | 10,7
10 2,56 3,06 394 | 486 | 6,18 | 7,27 | 9,34 | 11,8
11 3,1 3,6 4,6 5,6 7,0 8,1 10,3 | 12,9
12 3,6 4,2 52 6,3 7,8 9,0 11,3 | 14,0
13 4,1 4,8 59 7,0 8,6 9,9 12,3 | 15,1
14 4,7 54 6,6 7,8 9,5 10,8 | 13,3 | 16,2
15 5,2 6,0 7,3 8,5 10,3 | 11,7 | 14,3 | 17,3
16 5,8 6,6 8,0 9,3 11,2 | 126 | 153 | 18,4
17 6,4 7,3 8,7 10,1 | 12,0 | 135 | 16,3 | 19,5
18 7,0 7,9 9,4 109 | 129 | 144 | 17,3 | 20,6
19 7,6 8,6 10,1 11,7 | 13,7 | 154 | 18,3 | 21,7
20 8,3 9,2 10,9 124 | 146 | 16,3 | 19,3 | 22,8
21 8,9 9,9 11,6 13,2 | 154 | 17,2 | 20,3 | 23,9
22 9,5 10,6 12,3 140 | 16,3 | 18,1 | 21,3 | 24,9
23 10,2 10,3 13,1 148 | 17,2 | 19,0 | 22,3 | 26,0
24 10,9 12,0 13,8 15,7 | 18,1 | 199 | 233 | 27,1
25 11,5 12,7 14,6 16,5 | 189 | 20,9 | 24,3 | 28,1
26 12,2 13,4 15,4 173 1198 | 21,8 | 25,3 | 29,3
27 12,9 14,1 16,2 18,1 | 20,7 | 22,7 | 26,3 | 30,3
28 13,6 14,8 16,9 189 | 216 | 236 | 27,3 | 314
29 14,3 15,6 17,7 198 | 225 | 246 | 28,3 | 325
30 15,0 16,3 18,5 20,6 | 234 | 255 | 29,3 | 335
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KPUTUYHI TOYKH PO3ITIOALTY ;(2

c;{%ceﬂrgls PiBeHb 3HAUYIIOCTI, O,
R 15,01 70,025[005] 095 | 0975 | 0,999
1 66 | 50 | 3,8 | 0,0039 | 0,00098 | 0,00016
2 92 | 7.4 | 6,0 | 0,103 | 0,051 | 0,020
3 113] 94 | 7.8 | 0352 | 0,216 | 0,115
4 133|111] 95 | 0,711 | 0484 | 0,297
5 151|128 |11,1] 1,15 | 0831 | 0,554
6 168|144 | 12.6| 164 | 124 | 0872
7 185 (16,0 [141| 217 | 1,69 1,24
8 201|175 (155 2,73 | 2.18 1,65
9 21,7190 [16,9| 333 | 270 209
10 | 232205183 394 | 325 256
11 |24,7|219]19.7| 457 | 382 3,05
12 [262]233[210] 523 | 440 357
13 |27,7| 247|224 589 | 5,01 411
14 |291|261]23.7| 657 | 563 4.66
15 |306|275|250| 7.26 | 626 523
16 |32,0|288|263| 7,96 | 6091 581
17 334|302 (276]| 867 | 7.56 6,41
18 |348|315/289] 939 | 823 701
19 |362|329]301] 101 | 891 763
20 |376|342|314] 109 | 959 8.26
21 |389355|327] 11,6 | 103 8.90
22 |40,3[368|339]| 12,3 | 110 9,54
23 | 416381352 131 | 117 10.2
24 | 430|394 |364| 138 | 124 10,9
25 |443(406|37.7| 146 | 131 115
26 |456|419|389] 154 | 138 122
27  |47.0(432|401] 162 | 146 12.9
28 |483|445|41,3| 169 | 153 13,6
20 | 496|457 |426]| 17,7 | 16,0 143
30 |60,9|470]|438]| 185 | 168 15,0
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Jlooamox 5

KPUTUYHI TOYKH PO3NOJLTY CTBIOJAEHTA ( t -PO3MOILLY)

Q;IncgﬁB PiBeHb 3HaUyHIOCTI, O
Bl IﬁOCTl, 0,20 | 0,10 |0,05| 0,02 | 0,01 | 0,002 | 0,001
1 3,08 | 6,31 |12,7| 31,82 |63,66|127,32| 636,62
2 1,891 2,92 [4,30| 6,97 | 993 | 14,09 | 31,60
3 1,64 | 2,35 3,18 4,54 | 5,84 | 7,45 12,94
4 1531213 ({2,78| 3,75 | 4,60 | 5,60 8,61
5 1,48 | 2,02 |2,57| 3,37 | 4,03 | 4,77 6,86
6 144 | 1,94 |245| 3,14 | 3,71 | 4,32 5,96
7 1,42 11,90 (2,36| 3,00 | 3,50 | 4,03 5,41
8 1,40 1,86 {2,31| 2,90 | 3,36 | 3,83 5,04
9 1,38 11,83 [2,26| 2,82 | 3,25 | 3,69 4,78
10 1,37 | 1,81 2,23 2,76 | 3,17 | 3,58 4,59
11 1,36 | 1,80 2,20 2,72 | 3,11 | 3,50 4,44
12 136 | 1,78 {2,18| 2,68 | 3,05 | 3,43 4,32
13 135 1,77 |2,16| 2,65 | 3,01 | 3,37 4,22
14 134 (1,76 |2,14| 2,62 | 2,98 | 3,33 4,14
15 1,34 (1,75 (2,13 2,60 | 2,95 | 3,29 4,07
16 134 | 1,75 (2,12 2,58 | 2,92 | 3,25 4,02
17 133 (1,74 |2,11| 2,57 | 2,90 | 3,22 3,97
18 133 (1,73 {2,10f 2,55 | 2,88 | 3,20 3,92
19 133 (1,73 {2,09| 2,54 | 286 | 3,17 3,88
20 133 (1,73 {2,09| 2,53 | 285 | 3,15 3,85
21 132 (1,72 {2,08| 2,52 | 2,83 | 3,14 3,82
22 132 (1,72 {2,07| 2,51 | 282 | 3,12 3,79
23 1,32 11,71 |2,07| 250 | 281 | 3,10 3,77
24 1,32 11,71 |2,06| 2,49 | 2,80 | 3,09 3,75
25 1,32 11,71 |2,06| 2,48 | 2,79 | 3,08 3,73
26 1,32 11,71 |2,06| 2,48 | 2,78 | 3,07 3,71
27 1,31 1,70 |2,05| 2,47 | 2,77 | 3,06 3,69
28 1,311 1,70 |2,05| 2,47 | 2,76 | 3,05 3,67
29 1,31 11,70 {2,04| 2,46 | 2,76 | 3,04 3,66
30 1,31 | 1,70 {2,04| 2,46 | 2,75 | 3,03 3,65
40 1,30 | 1,68 |2,02| 2,42 | 2,70 | 2,97 3,55
60 1,30 | 1,67 {2,00f 2,39 | 2,66 | 2,91 3,46
120 1,29 | 1,66 {1,98| 2,36 | 2,62 | 2,86 3,37
00 1,28 | 1,64 {196 2,33 | 2,58 | 2,81 3,29
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Jlooamox 6
KPUTHUYHI TOUYKH PO3IOALTY ®IIIEPA (F - PO3IIOJALILY)

PiBens 3nauymocti 0,05
o~ 1 | 2 [ 3[4 |5 |6 |12]24]
1 |164,4[199,5[215,7|224,6(230,2[234,0|244,9[249,0/254,3
2 [185]92[19,2]193]19,3[19,3]19,4[195[195
3 [101]96[93[91[90[89[8786]85
4 [77]169]66[64]63][62[59][58][56
5 [66[58]|54[52|51]50][47 4544
6 [60[51[48[45[44[43[40[38]37
7 |56 47444140 ]39[36[34]32
8 [53[45[41[38[37[36[33[31]29
9 [51[43[39[36|35[34[31][29]27
10 [50[41[37[35[33[32[29[27]25
11 [48[40[36[34[32[31[28]26]24
12 [48[39[35[33[31[30[27[25]23
13 [47[38[34[32[30[29[26]24][22
14 14637 [33[31[30[29[25[23]21
15 [45[37[33[31[29[28[25]23[21
16 [45[36[32[30[29[27[24[22]20
17 [45[36 (32 (302827 [24[22]20
18 [44 (3632292827 [23[21[19
19 [44[35[31[29[27[26[23[21]18
20 |44 35312927 26|23 [21]18
22 |43 34312827 [26[22]20]18
24 43343028 [26[25[22[20]17
26 [42 343027262421 1917
28 4233|2927 [26[24[21[19]16
30 [42[33[29[27 2524211916
40 [41[32[29]26[25[23[20[18]15
60 [40[32[28[25[24[23[19 (1714
120 [39 3127252322 [18] 1613
o [38[30[26[24[22[21[18[15]10
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IIpooosowcenns oooamka 6

PiBens 3nauymocri 0,01

K1

o 1 [ 2 [ 3[4 [5[6 8 [12]2] o
1 | 40524999 | 5403 | 5625 | 5764 | 5850 | 5981 | 6106 | 6234 | 6366
2 | 985|990 [ 99,2 | 99,3 | 99,3 | 99,4 | 99,3 | 99,4 | 995 | 99,5
3 | 341308295287 |282 27,9 275|271 | 266 26,
4 [212]180 167 | 16,0 | 155 | 152 | 148 | 14,4 | 139 | 135
5 | 163|133 | 121|114 110107103 99 | 95 | 9.0
6 |137|109| 98 | 92 | 88 |85 |81 | 7,7 | 73 | 609
7 |123[ 96 | 85| 79 | 75| 72|68 65|61 57
8 |113|87 | 76 | 70 | 66 | 64 | 60 | 57 | 53 | 49
9 |106|80 | 70 | 64 | 61 | 58 | 55 | 51 | 47 | 43
10 [100] 76 | 66 | 60 | 56 | 54 | 51 | 47 | 43 | 3.9
11 |97 |72 62|57 |53 |51 47| 44 | 40 | 36
12 [ 9369 6054|5148 454238 34
13 [ 91 |67 |57 52|49 |46 | 43 | 40 | 36 | 32
14 [ 89 [ 6556|5047 45| 413834 30
15 |87 |64 |54 |49 |46 | 43 | 40 | 37 | 33 | 29
16 | 85|62 |53 | 48 | 44 | 42 | 39 | 36 | 32 | 28
17 |84 |61 |52 47 | 43 | 41| 38|35 |31 | 27
18 |83 |60 | 51 | 46 | 43 | 40 | 37 | 34 | 30 | 26
19 [ 82|59 5045|4239 |36 ]33] 29| 24
20 | 81 | 59 | 49 | 44 | 41 | 39 | 36 | 32 | 29 | 24
22 | 79 | 57 | 48 | 43 | 40 | 38 | 35 | 31 | 28 | 23
24 | 78 | 56 | 47 | 42 | 89 | 37 | 33 | 30 | 27 | 22
26 | 7,7 | 55 | 46 | 41 | 38 | 36 | 33 | 30 | 26 | 21
28 | 76 | 55 | 46 | 41 | 38 | 35 | 32 | 29 | 25 | 21
30 | 76 | 54 | 45 | 40 | 37 | 35 | 32 | 28 | 25 | 2,0
40 | 73 |52 | 43 |38 |35 33|30 27|23 18
60 | 71 | 50 | 41 | 37 | 33 | 31 | 28 | 25 | 21 | 156
120 | 69 | 48 | 40 | 35 [ 32|30 |27 23|20 14
| 66| 46 | 38 |33 |30 28252218 10
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3akinuennsa oooamka 6

PiBens 3nauymocti 0,001

Kl 1 [ 23|45 |6]|8[12]24]
1 3miHroerses Big 400 000 xo 600 000
2 998 {999 [ 999 [ 999 [ 999 | 999 | 999 | 999 | 999 | 999
3 167 | 148 | 141 | 137 | 135|133 | 131|128 | 126 | 123
4 74,1161,3|56,2|53,4|51,7|50,5(49,0(47,4(45,8|44,1
5 47,0136,6(33,2|31,1|29,8(28,8|27,6|26,4|25,1|23,8
6 35,5|27,0(23,7|21,9|20,8{20,0|19,0(18,0|16,9|15,8
7 29,2121,7|18,8|17,2|16,2|15,5(14,6 (13,7 (12,7|11,7
8 25,4118,5|15,8{14,4|13,5(12,9(12,0(11,2(10,3| 9,3
9 229116,4113,9|12,6|11,7|{11,1({10,4| 96 | 8,7 | 7,8
10 |21,0{149(12,6(11,3(10,5(/9919,2|85| 7,6 | 6,8
11 |19,7|13,8|11,6{10,4(96 (9,183 |7,6|69]6,0
12 |18,6(13,0{10,8/96 (89|84 |7,7|70|63 |54
13 |17,8|12,3{10,2(9,1 (84 |79 |7,2|65]|58]5,0
14 |17,1|118(97(86 |79 |74168|61]|54]|46
15 116,6(113{93 (83|76 |71|65|58]|51]43
16 |16,1{11,0{90(79(73|68|6,2|56|49]|41
17 |15,7|10,7( 8,7 | 7,7 |70 |66 | 60|53 |46 |39
18 |154|104(85 (75|68 |64 |58|51|45] 3,7
19 (151(10,2|183 (73|66 |6,2|56|50(43]|35
20 14810081 |71(65(6,0|54|48 42|34
22 (144196 78|68 |62 |58|52|46|39]32
24 1140|193 |76 (6,6 |60|56]|501(4,4]|3,7]|30
26 13,7191 |74 (64|58 |54|48|42|36]|28
28 1135|189 |72(63 |57 (52|47 |41]|35]|27
30 (133(88|71|61|55|51(46[40|34/|26
40 |(126(82 |66 |57 (51|47 (42 |36|30]22
60 [12,0|78|6,2|53|48(44|139(33|27|19
120 |(11,4|73|58(50|44(40(35|30(24]|16
o (10869544641 (37(33|27(21]|10
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TABJIMLISI 3HAUEHD J = (¥, N)

N 4 0 4

0,95 | 0,99 | 0,999 0,95 | 0,99 | 0,999
5 | 1,37 | 267 | 564 | 20 | 037 | 058 | 0,88
6 | 1,09 | 201 | 38 | 25 | 032 | 049 | 0,73
7 | 092 | 162 | 298 | 30 | 028 | 043 | 0,63
8 | 080 | 138 | 242 | 35 | 026 | 038 | 056
9 | 071 | 1,20 | 206 | 40 | 024 | 035 | 050
10 | 065 | 1,08 | 1,80 | 45 | 022 | 032 | 046
11 | 059 | 098 | 160 | 50 | 021 | 030 | 043
12 | 055 | 090 | 145 | 60 | 0,188 | 0,269 | 0,38
13 | 052 | 083 | 1,33 | 70 | 0174 | 0,245 | 0,34
14 | 048 | 078 | 1,23 | 80 | 0,161 | 0,226 | 0,31
15 | 046 | 073 | 1,15 | 90 | 0,51 | 0,211 | 0,29
16 | 044 | 070 | 1,07 | 100 | 0,143 | 0,198 | 0,27
17 | 042 | 066 | 1,01 | 150 | 0,115 | 0,160 | 0,211
18 | 040 | 063 | 096 | 200 | 0,099 | 0,136 | 0,185
19 | 039 | 060 | 092 | 250 | 0,089 | 0,120 | 0,162
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