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|. Henp KypcoBoit pabOThl — MOJy4YEHHUE CTyIEHTAaMHU 3HaHWM B oOnactu
CTaTUCTHYECKUX METOOB.

Il. Meroanueckue ykazanusi U CTpYKTypa KypcoBOM paObOThI.

KypcoBas pabota cocTouT u3 Tpex yacteil. B nmepBoit yactu HEOOX0AUMO:

1.1. a) Berunciuts kputepuii Kommoroposa 4 u mpoBeputh THIOTEY O
HOPMAJIbHOM pacnpeereHnuu napamerpa Beioopku Nel.

6) Boumciauts kputepmit Ilmpcoma 4 2 U IPOBEPUTH THIIOTE3Y O
HOpPMAaJIbHOM PACIIpEIEICHUN NTapameTpa BbIOOpKHU Ne2.

1.2. Boraucnuts - kpurepuii CToi0eHTa U IPOBEPUTH TUIIOTE3Y PABEHCTBA
JIBYX BBIOOPOYHBIX cpeaHUX BBIOOPOK Nel u No2.

1.3. Berumciute F-kputepuili W NpOBEpUTH THUIIOTE3Y PABEHCTBA JBYX
BbIOOPOYHBIX qucnepcuil BbIOOpok Nel u No2.

Bo Bropoif wacTu ocymiecTBIsS€TCS NOCTPOCHHWE M aHauu3 Haubosee
IPUMEHSEMBbIX B MPOMU3BOJACTBE KOHTPOJbHBIX KapT Lllyxapra. HeoOxomumo mo
JaHHBIM BBIOOPKK Nel MOCTPOMTH KOHTPOJILHBIC KAPTHI CPEAHMX X M pasmaxoB R
(T'OCT P 50779.42 — 99). [Ins moctpoeHusi KapT BbIOOPKY pa30uTh Ha JABaALATH
noarpynn o0beMOM 5 3HaueHuM mapamerpa B Kaxaoi moarpymme. [Iposectu
aHaJIN3 MOJIYYeHHBIX KOHTPOJIBHBIX KapT U CAeNaTh BBIBOJBL. [10 TaHHBIM BEIOOPKHU
Ne2 HOCTPOMTH KOHTPOJIBbHBIE KapThl MeamaH M€ y pasmaxos R (I'OCT P
50779.42 — 99). Jlna mocTpoeHust KapT BBIOOPKY pa30UTh HA JBaAIATh MOATPYIIII
o0beMOM 5 3HaueHMM mapamerpa B Kaxaod mnoarpynme. IlpoBectn aHamm3
IIOJIYYCHHBIX KOHTPOJIBHBIX KAPT U CIEJIATh BEIBOBI.

B tpetbeit wactu o 'OCT P 50779.71 — 99. «Cratuctuyeckue METOMBI.
ITnanbl KOHTPOJIA KauecTBa MO AJBTEPHATUBHOMY IIPU3HAKY» HEOOXOIMMO HAWTH
OJIHOCTYNEHYAThId IUIAH KOHTPOJs (00beM  BBIOOPKH, NPUEMOYHBIA U
OpakOBOUHBIN YKcia) 1711 BBIOpAHHBIX CAMOCTOSITENIbHO 3HaYEHU o0bemMa napTuu
u AQL. Bua KOHTpOJI NPHUHATH HOPMAJIBHO, POLIEAYPY U MOCIEN0BATENBHOCTD
BbIOOpa U3N0XHUTHh MOPoOHO. [To TTOCT BBIOpaTH COOTBETCTBYIOIIYIO JTAHHOMY
IUIaHY ONEPATUBHYIO XapaKTEPUCTUKY M ONPENEIUTh 3HAYEHUs BEPOSITHOCTU
OPUEMKH TapTUU [ CaMOCTOSATEIbHO BBIOPAHHOTO 3HAUEHHUS YPOBHEU
neheKTHOCTU MapTHH.

KypcoBas padorta no mucuurmHe «CTaTUCTUYECKUE METOJIbI KOHTPOJIS U
YIPABJICHUS KAYECTBOMY JTOJKHA BKIIIOYATH CIEAYIOIINE Pa3/Iebl.

1. CratucTrueckas MpoBepKa TMIoOTe3

1.1. IIpoBepka runore3 0 HOPMaJIbHOM PaCIpPEAEIEHUN

1.1.1. IIpoBepka runore3sl 0 HOPMAIBLHOM pacipeaeieHnn BbIoopku Nel

1.1.2. IIpoBepka runore3sl 0 HOPMAIBLHOM pacipeesieHud BIOopku No2.

1.2. CpaBHEHUE NBYX BHIOOPOYHBIX CPETHUX BHIOOPOK

1.2.1. IIpoBepka rumoTe3bl paBEHCTBA BHIOOPOUHBIX CpeIHUX BBIOOpPOK Nel
u Ne2

1.2.2. [IpoBepka runore3sl paBeHcTBa quctiepcuii BIOopok Nel u Ne2

2. KOHTpOJIbHBIE KApThI

2.1. TlocTpoeH#e KOHTPONBHBIX KapT cpeaunx X u pasmaxos R
2.2. ITocTpoeHue KOHTPOJIBHBIX KapT cpeaHux Me u pasmaxoB R



3. [1nanbl BBIOOPOYHOTO KOHTPOJIS
Cnoucok nurepatypsl

OCHOBHBIC COOTHOIIICHUS U MOPsAAOK BBITIOJIHCHUS PaCuUCTOB CJI@,I[YIOHII/Iﬁi

1. Cratuctuueckas mpoBepKa TUIOTE3.

1.1. IIpoBepka runoTe3 0 HOpMaJIBLHOM PACIPEACICHUH.

1.1.1. IlpoBepka runoTe3sl 0 HOPMAIBLHOM pacnpeeneHnn BbIoopku Nel.
Jliis yno6cTBa pacueToB pa300beM CTaTUCTHUECKHE JaHHbIE HA HHTEPBaJIb.

st nanHOM BEIOOPKH, cocTosiieit u3 100 equHUI] TPOTyKIIMH, KOJTHYECTBO
WHTEPBAJIOB JIOJDKHO OBITH HE MeHee 6, 7. [I[puHrMaem KoIM4ecTBO HHTEPBAIOB
JUIS1 JaHHOM BBIOOPKHU paBHOE 9.

PaccuuTaeM pazMep Kaxxaoro MHTepBaa:

rae K — KoJM4ecTBO MHTEPBAJIOB,
R — pa3HOCTh MEXTy MAKCUMAITLHBIM 1 MUHUMATHHBIM 3HAYCHHUSIMU BBHIOOPKU:
R= Xmax ~ Xmin -
[Tonyuaem:
R =33,42-33,33=0,09,

c=@=o,01.
9

Paccuutaem 4acTOThI HHTCPBAJIOB U IIPCACTABUM HUX B Ta6J'II/II_IC.

Tab6muua 1. [Toxcuer gacrtor.

HNuTepBan
Cepenuna IToacuer yacToTHI Yacrora
oT hi (1
33,33 33,34 33,335 L 2
33,34 33,35 33,345 L] 3
33,35 33,36 33,355 AL 8

33,36 3337 33,365 A 15



3337 33,38 33375 ANAARA 26
33,38 33,39 33,385 AAL 12
33,39 334 33395 AAALI 18
33,4 33,41 33,405 A 10
3341 3342 33415 A_ 6
2z 100
HacToTa
28
P R ECaeeICREEILPEEPLRREPEPEE
D R Rt P ERCEEEEE
25

24
23 1
22
21 7
20 -+

19

18 A

17 4
16 |

15 -

L
13 A

12 A

T R
10 4

[

- S S

7
=3
5
4
3 [ B
2
1
o

Pucynox 1. YactoTHas rucrorpamMma.

Paccuntaem 3Hauenust X u S no popmynam:

be
Il

8 9
Howmep maTepBaa

> ISl MaJIbIX BBIOOPOK,



TUIs GOJIBIINX BBIOOPOK,

- Z:ﬁfi (Zb fj

rie
fi — wacTora I-ro MHTEpBaa,
Xj — cepelrHa i-ro HHTepBaa,
B KQ4e€CTBE BEJIMYMHBI ¢ IPUHUMACTCS CepeInHa HHTepBaja
(m1s manHoro ciydas a = 33,375),
X, —a

b, ===,
C

PesynbraThl pacuera BelWYHHEI D ipeicTaBieH B Tabnuie 4.

Tabnuua 2. [Togcuer BenuuuHLL b.

HaTepBai X Cepenuna UYacrora

bf  b’f
Ne ot 10 Xi f
1 3333 3334 33335 2 4 8 32
2 3334 3335 33345 3 3 9 27
3 3335 3336 33355 8 2 -16 32
4 3336 3337 33,365 15 -1 -15 15
5 3337 3338 33375 26 0 0 0
6 33,38 3339 33,385 12 1 12 12
7 3339 334 33395 18 2 36 72
8 334 3341 33,405 10 3 30 90

9 33,41 3342 33,415 6 4 ‘ 24 ‘ 96




[Toryuaem X u S :

)y 100 54 | 376
b. f.
>‘<:a+cZ ' ':33,375+0,0lﬂ:33,3804;
n 100
.2 f . f 2 2
S=c Zb‘ L Zb‘ L1 =0,0 @— ﬁj =0,0186.
n n 100 \100

OHpC,Z[CJII/IM 3HAUYCHUA TCOPCTUICCKUX YaCTOT. HpC,ZIHOJIO}KI/IM, qTo

3HAUCHMUA IMMapaMCTpa NOAUYUHAKOTCA 3aKOHY Faycca, Toraa 4Jist pacducra

TEOPETUYECKHUX YaCTOT UCIIONIb3yeTCsl popMyIia:

fir =P(x)n= %Z(t),

riue z(t) :%e
T

tZ
2

BesmunHa Z(t) onpenensiercs o tadbmie 'OCTa B 3aBucuMoOCTH OT

X — X

BEJIUYUHEI T = ‘

Ta6muua 3. [loacuer Benmuuunsl Z(t).

nHTgiana ! i X-x 1= : S_ : 0 fi
1 3333% 2 -0,045 2,44 0,0203 1,09
2 33,345 3  -0,035 1,90 0,0656 3,52
3 3335 8  -0,025 1,36 0,1582 8,49
4 33,365 15 -0,015 0,83 0,2827 15,18
5 33,375 26 -0,005 0,29 0,3825 20,54
6 33,385 12 0,005 0,25 0,3857 20,71



7 33,395 18 0,015 0,78 0,2943 15,8

8 33,405 10 0,025 1,32 0,1669 8,96
9 33415 6 0,035 ‘ 1,86 ‘ 0,0707 ‘ 3,8
z 100

lIposepra eunome3svl no kpumepuro Konimozoposa A .

[Ipennonoxxkum, 4To pe3ybTaThl HOIUYMUHSIOTCS HOPMAIIBHOMY 3aKOHY
pacnpenenenus. [[poBepuM npaBAUBOCTb 3TOM TEOPHUU C IOMOILBIO KPUTEPHUS
KomMoroposa. 3HaueHus napamerpa NOAUYUHSIIOTCS HOPMAIbHOMY 3aKOHY, €CIIU

BBITIOJTHSACTCS HepaBeHCTBO P (A1) > 0,05,

PaccunTaeM HaKOIJIEHHBIE TEOPETUUECKUE U AIMITUpUUECKUEe 4acTOThI N,5,

NxT-
Hakomennoit gactoToit m000T0 3HAUCHUS Xj Ha3bIBACTCSI CYMMa YacTOT BCEX
MPEAIIECTBYIOINX 3HAYEHUH Xj, BKIIOYAIOIIAS U YaCTOTY CaMOro X;.
Teopernueckas yacToTa pacCUMThIBaeTCs Mo popmyie:

m

Ng =31,

i=1

roe m =K.

Pe3ynbpTaThl pacyeToB cBeAEM B TaOJIUILY.

Ne fi=fip fir Nys Nyt | Nys — Nle

1 2 1,09 2 1,09 0,91

2 3 352 5 461 0,39

3 8 8,49 13 131 0,1

4 15 1518 28 28,28 0,28

5 26 20,54 54 48,82 5,18



6 12 20,71 66 69,53 3,53
7 18 15,8 84 85,33 1,33
8 10 8,96 94 9429 0,29

9 6 3,8 100 98,09 191

3nauenue kpurepus Kommoroposa paccuutsiBaeTcs o popmyie:

1= ‘Nxa _rl]\le‘max \/ﬁ’

moJjiydacm:

5,18
A=-—"--4100 =0,518.
100

Mo Tabnuie 'OCTa Haxoaum 3HaueHue BepositHocTd P(A) mpu ypoBHE
sgaunMoctu o = 0,05:

P(0,518) ~ 0,9639.
Bb1600: Tak xak HepaBeHCTBO P(A) > 0,05 BBIMOJIHSETCS, THIIOTE3y O HOPMAJIbLHOM

paclupecaciacHun 3HAYCHUH mapamMmeTpa MIpUHUMACM.



1.1.2. TIpoBepka runote3sl 0 HOPMAITBLHOM pacipeeneHnn BeIOopku No2.

Jliig yno6cTBa pacueToB pa300beM CTaTUCTHUECKHE JaHHbIE HA HHTEPBAJIbL.
Jla nanHo# BbIOOpKH, cocTosAmei n3 100 equHuL PO IyKIMHU, KOJTMYECTBO
MHTEPBAJIOB JIOJDKHO OBITH HE MeHee 6, 7. [I[ppuHuMaeM KOJIM4ecTBO HHTEPBAJIOB
JUIS1 JaHHOM BBIOOpKHU paBHOE 10.

Paccuntaem pazmep KakJoro MHTEpBaa:

rae K — KoJM4ecTBO MHTEPBAJIOB,
R — pa3HOCTh MEXTy MAKCUMAITLHBIM 1 MUHUMATHHBIM 3HAYCHHUSIMU BBHIOOPKU:
R= Xmax ~ Xmin -
[Tonyuaem:
R=2235-2213=0,22,

C _022_ 0,022.
10

PaccunTaem 4acToThl HHTCPBAJIOB U IIPCACTABUM HUX B Ta6J'II/II_IC.

Tab6muua 4. [Toxcuer yacTor.

HNuTepBan
Cepenuna IToacuer yacToTHI Yacrora

oT ao
22,13 22,152 22,141 L 2
22,152 22,174 22,163 L 2
22,174 22,196 22,185 H 4
22,196 22,218 22,207 A_ 6
22,218 22,24 22,229 A 10
22,24 22,262 22,251 AAAL 33
22,262 22,284 22,273 AA_ 11

10



22,284 22306 22,295 A _ 16
22,306 22,328 22,317 | 5

22328 22,35 22,339 il 11

by 100

TacToTa

34
32
30
28
26 1
24 +
22
20
18
16
14

1 2 3 4 5 S} 7 8 9 10

Howmep maTepBana

Pucynoxk 2. YacToTHasi rucTOrpamMma.

Paccunraem 3Hauenuss X u S mo popmynam:

f; — gacrora

X=a+C

b f, ‘
n

11t OOJIBIINX BBIOOPOK,

o, 20! (Z: f]

J

I-ro HHTEpBaJa,

Xj — cepeaMHa I-ro HHTEpBaa,

B Ka4CCTBEC BCIIMYMUHELI d IPUHUMACTCA CCpEAMHA NHTCPBAJla

(st manHOTO Ccaydvast a = 22,251),

_X~-a

C

11



PesynbTarhl pacyera BenmuurHbI b ipeicTaBieH B TadmIe 7.

Tabmuna 5. [Toxgcuer BenuuuHLL b.

HurepBan X Cepenuna Yacrora

bf  b’f
Ne ot 10 Xi f
1 22,13 22,152 22,141 2 -5  -10 50
2 22,152 22,174 22,163 2 -4 -8 32
3 22,174 22,196 22,185 4 -3 12 36
4 22,196 22,218 22,207 6 -2 12 24
5 22,218 22,24 22,229 10 -1 -10 10
6 22,24 22,262 22,251 33 0 0 0
7 22,262 22,284 22,273 11 1 11 11
8 22,284 22,306 22,295 16 2 32 64
9 22,306 22,328 22,317 5 3 15 | 45
10 22,328 22,35 22,339 11 4 44 | 176
2 100 50 | 448

[Tonyuaem X u S ':
X=a+c 20 f =22,251+ o,ozzﬂ = 22,262;
n 100

100 \100

2 2 2
S=c Z:. fi _[Z:i fi] 20’022\/£8_(5_0j :0,0452_



Onpenenum 3Ha4eHUS! TEOPETUUECKUX YacTOT. [Ipeanonoxum, 4To
3HAYEHUS MMapaMeTpa MOJUMHAIOTCA 3aKoHY ['aycca, Toraa ajig pacuera

TEOPETUYECKHUX YaCTOT UCIIONIb3yeTCs popMyIia:

fir = POyIn =" (1)

rae z(t) = =~ g2

2z

BenmumHa Z(t) onpeaensiercs mo tadbmauie [OCTa B 3aBUCUMOCTH OT

BEJIUYUHEI 1 =

Tabnuna 6. [Toacuer BemuuunbI Z(t).

nHTgiana Xi i X-x 1= : 5_ ‘ 0 fr

1 22,141 2 -0,121 2,67 0,0113 0,55
2 22,163 2 -0,099 2,19 0,0363 1,76
3 22,185 4  -0,077 1,70 0,0940 4,57
4 22,207 6  -0,055 1,22 0,1895 9,21
5 22,229 10 -0,033 0,73 0,3056 14,86
6 22,251 33 -0,011 0,24 0,3867 18,8
7 22,273 11 0,011 0,24 0,3867 18,8
8 22,295 16 0,033 0,73 0,3056 14,86
9 22,317 5 0,055 1,22 0,1895 | 9,21
10 22,339 11 0,077 1,70 0,0940 | 4,57
z 100

13



2

IIposepxa eunomeswvl no kpumepuro Ilupcona y°.
[Ipenmnonoxum, 4YTO pe3yabTaThl MOAYUHSIOTCS HOPMAIBHOMY 3aKOHY
pacnpenenenus. [IpoBepuM npaBIUBOCTh 3TONW TEOPUU C MOMOUIBIO KPUTEPHUS

[Mupcona. 3HaueHWs TMapaMeTpa MMOTYUHSAIOTCS HOPMAaJIbHOMY 3aKOHY, €CIIH
BBITIONHsETCS HepaBeHcTBO P(7?) > 0,05.

YcnoBus mpuMeHUMOCTH KpuTepus [IupcoHa TpeOyIoT, 4TOOBI B KaXJIOM
uHTEepBaJie ObUIO HE MeHblie 5 dactoT. I[losTomy oOBeAMHMM WHTEpBAIBI, B
KOTOPBIX MEHEE 5 4acTOT W pacCUUTaeM HEOOXOIUMbIC 3HAUCHUS JTsI BBIYUCIICHUS
kputepus [Tupcona. Pe3ynbTaThl pacuera npeacTaBieHbl B TadmIe 9.

Jlns BerumcnieHus: kputepus I[lupcoHa HEOOXOIUMO BBIYUCIUTH YHUCIIO
cTeneHer cBoOO kI 10 hopmyIIe:

r=m-p-1,rae
M — 9KCII0 UHTEPBAJIOB,
P — YKCJIO MapaMeTPOB IMITHUPUIECKOTO PACTIPEICICHUS TSI HOPMaJIbHOTO 3aKOHA

pacripenieieHus Cy4ailHbIX BelnuuH (P=2);

Ta6mnuua 7.Jannsle s pacuera kpurepus [Tupcona.

2
nnle\ngana Xi fio fir (fp—fe) (f, = fip)’ %
i
1 22,141
2 22,163 } 8 6,88 1,12 1,2544 0,182
3 22,185
4 22,207 6 9,21 -3,21 10,304 1,119
5 22,229 10 14,86 -4,86 23,62 1,589
6 22,251 33 18,8 14,2 201,64 10,726
7 22,273 11 18,8 -7,8 60,84 3,236
8 22,295 16 14,86 1,14 1,3 0,087

14



9 22,317 5) 9,21 -4,21 17,724 1,924

10 22,339 11 4,57 6,43 41,345 9,047
) 100 27,911
HonyqaeM:
r=8-2-1=5.

Paccunrtaem 3nauenue kpurepus [lupcona mo dhopmyse:

Zz :Zm:(fia ; fiT)2 :
=1 iT

TIOJTyYaeM:
y°=27,991
ITo ta6nuue FOCTa HaxomuM 3HaueHne BeposTHOCTH P(y?) mpu ypoBHe

sgauumoct « = 0,05:

P(x?) =0.

Bvigoo: Tak Kak HepaBeHCTBO P(y°)>0,05 He BHINOTHAETCS, TUIOTE3Y O

HOPMAaJIbHOM PaclpeieiCHUU 3HAaUCHU TapaMeTpa OTKIOHSIEM.

15



1.2. CpaBHeHuE ABYX BHIOOPOUHBIX CPETHUX BHIOOPOK.

1.2.1. TIpoBepka runore3sl paBeHCTBA BHIOOPOUYHBIX CpeTHUX BbIOOPOK Nel

u Neo2

HYCTB T'AII0TE3a 3aKIIH0YACTCA B TOM, YTO I'CHCPAJIbHBIC CPCIHUC Xl n )?2 B

MOMEHT B3SITHs BBIOOPOK ObLIH PaBHBI.

Haiinem 3nauenus cpenaux u CKO no ¢opmynam:

n-1

COOTBETCTBEHHO 1 BEIOOPOK Nol u Ne2:

% = 33,3756,
S2 =0,000366,
X, = 22,2624,

S? =0,002132.

Haiinem 3nauenue kputepusi CTbIOJICHTA, TaK Kak N > 25,

X, — X
t= ‘ 12 2‘ 2’
S, S,
nl r]2
33,3756 — 22,2624
t= | | ~51383.
\/0,00037 N 0,00213
100 100

[Ipumem ypoBenb 3Haunmoctu: S =0,05.
Paccunraem umncno creneneit cBOOOIBI:
r=n+n,-2,
r=100+100-2=198.

Bbi600: Tak kak P(t) < 0,05, oTKIOHSIEM rUIIoTe3y O PaBEHCTBE BHIOOPOUHBIX

CPCOHUX, TO €CCTh PACXOKACHUA 3HAYCHUH CpCIHUX CYILICCTBCHHEI, H&CTpOfIKPI

HEpaBHBIE.

16



1.2.2. IIpoBepka rumoTe3sl paBeHCTBA qucnepcuii BBIOOpok Nel u Ne2
[TycTh runoresa 3aKJIH04aeTCs B TOM, YTO JUCIIEPCUU B MOMEHT B3SITUS
BBIOOPOK OBLITM PaBHBI.

Haiinem 3nauenue kpurepus Ouiepa:

2
ST 000087 e
S, 0,00213

Paccuutaem uncna crenenei CBO6OI[BII
rnr=n-1=99,
r,=n,-1=99.
[To Tabauiie 'OCTa mHaxoauM TaOJIMYHOE 3HAUYEHUE KpUTepusi:
F =126.
Bv16o0: Tak kak F < F, oTK/IOHs€M TUoTe3y 0 paBeHCTBE BEIOOPOUYHBIX

JUCIIEPCHIL, TO €CTh PACXOXKICHUS 3HAYEHHUM TUCTIEPCUI CYIIeCTBEHHBI,
HAaCTPOMKH HEPABHBIE.
2. KOHTpOJIbHBIEC KAPTHI.
2.1. TlocTpoeHue KOHTPOJILHBIX KapT cpeanux X u pasmaxos R.
2.1.1. TlpenaputenbHO pa3oObeM BEIOOPKY Ha 20 OATPYIIT 00bEMOM TISITh
3HAUCHUU MapameTpa. A TakKe BBIYUCIIHM JIJIS1 KOKI0W MOATPYIIIBI CPETHUE

apudMeTHIECKUE U pa3Maxu 1o GopMyJsiaM:

n

rae X — cpenHee apupMeTHIECKoe,
X — 3Ha4E€HHE B MOArpYyIIIE,
N — KOJINYECTBO 3HAYCHUN B IOATPYIIIIE.
R= Xmnax — Xmin 1
rae R — pa3max 3HaueHMi B NOArpyNIe,

Xmax n Xmin — MAaKCUMAJIbHOC 1 MUHUMAJIbHOC 3HAYCHUA B ITIOATPYIIIC.

17



Tabauma 8. IIpon3BoACTBEHHBIC TaHHBIC.

Ne o 3navyenns _
rpynnel Cpennee X Pa3max R
X1 X2 X3 X4 Xs
1 33.36 33.39 33.37 33.36 33.36 33.368 0.03
2 33.37 33.39 33.35 33.34 33.37 33.364 0.05
3 3341 33.36 33.37 33.39 33.39 33.384 0.05
4 33.37 33.36 334 33.33 33.39 33.37 0.07
5 33.38 33.37 33.37 33.38 33.37 33.374 0.01
6 33.38 33.37 33.37 334 334 33.384 0.03
7 334 33.42 33.34 334 33.39 33.39 0.08
8 33.42 33.35 33.38 33.39 33.36 33.38 0.07
9 33.38 33.35 33.37 33.37 33.37 33.368 0.03
10 33.37 33.36 33.37 33.34 33.39 33.366 0.05
11 33.36 33.36 334 33.38 33.37 33.374 0.04
12 33.37 33.39 33.39 33.38 33.37 33.38 0.02
13 33.37 33.38 33.39 33.35 33.36 33.37 0.04
14 33.39 33.39 33.35 334 33.37 33.38 0.05
15 33.35 33.37 33.39 33.37 33.39 33.374 0.04
16 33.39 33.37 33.36 33.36 334 33.376 0.04
17 33.39 33.38 33.38 3341 33.35 33.382 0.06
18 33.36 33.38 3341 33.36 33.37 33.376 0.05
19 33.37 334 33.35 33.39 33.36 33.374 0.05
20 33.38 334 33.37 3341 33.33 33.378 0.08

Paccunrtaem cpeiHee cpeiHUX U pa3MaxoB 3HAYEHUN MTOATPYTIIL:

k

rjae X — CpelHee CpeIHUX 3HAUEHMH,

K — KoJIIuecTBO OATPYIIT;

rie R — cpelHee pa3MaxoB.
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[Tonyuaem:
X =33.376;
R =0.047.
2.1.2. Jlunuu X -KapThl.
[leHTpasabHOM JTUHKEH X -KapThl ABISCTCS JIMHUS, IPOBEICHHAS M3 TOYKH X
110 OCH OpAMHAT, NapajuieNbHas ocu adclucc:
X =33.376.
Bepxusis kouTposibHas rpanuna UCL 1 HHKHSISL KOHTPOJIbHAS TPaHULIA
LCL nHaxoasTcst Ha pacCTOSTHUM 30 OT LIEHTPAJIbHON JTUHUH, TI€ O —
reHepajibHOEe CTaHAapTHOE OTKIOHEHHE, UCTIOIb3yeMoe CTaTUCTHKOMN. 1o

ko3 duuuenty A,, B3satomy u3 tadbaunsl FOCT P 50779.42-99 B 3aBucuMoCTH OT

o0bemMa BRIOOPKH PAaCCUUTAEM KOHTPOJIbHBIE TPAHUIIBI:

UCL =X+ AR =33.376 + 0.577-0.047 = 33.403,
LCL=X- AR =33.376-0.577-0.047 = 33.348.

2.1.3. Jlunuu R-kapTsi.
LleHTpanbHOl TuHUEl R-KapThl ABISETCS IMHUS, IPOBEICHHAS U3 TOYKH R
110 OCH OpAMHAT, NapajuieNbHas ocu adcucc:
R =0.047.
KoHTpoapHBIE TpaHULIBL:
UCL = D,R =2,114-0.047 = 0.099,
LCL =D,R =0-0.047 =0.

2.1.4. IToctpoeHne KOHTPOJIbHBIX KapT.
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2.1.5. AHanu3 KOHTPOJILHBIX KapT.

Ha IMOCTPOCHHBIX KOHTPOJIbHBIX KapTaX BCC TOYKH HAXOIATCA B IIPCACIIAX

KOHTPOJIBHBIX JINHUH, YTO TOBOPUT O CTATUCTUYECKOMN YIPABIIEMOCTH MPOILIECCA,

T.€. OTKJIOHCHUS 3HAYCHUM mapaMeTpa OT HOMHUHAJIBHOTO SABJIAIOTCA CHy‘IﬂﬁHBIMPI.
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2.2. ITocTpoeHne KOHTPOIBHBIX KapT cpeaHux Me u pazmaxoB R.
2.2.1. IlpeaBaputenbHO pa3oobeM BbIOOPKY Ha 20 moArpymn o0beMOM MSATh
3HaYeHUH napameTpa. A TakKe BBIYUCIUM JUIS KaXK10M MOATPYIIbI MEIUAHBI U

pa3maxu.

Ta6suua 9. [Ipon3BoACTBEHHBIE TaHHBIE.

Ne mon- 3uauenus Meanana Pa3smax
rpynmbI %, X Xa X X Me R
1 22.3 22.18 22.29 22.26 22.26 22.26 0.12
2 22.28 22.22 22.24 22.3 22.32 22.28 0.1
3 22.28 22.2 22.29 22.3 22.26 22.28 0.1
4 22.13 22.24 22.29 22.23 22.31 22.24 0.18
5 22.26 22.25 22.26 22.24 22.28 22.26 0.04
6 22.35 22.25 22.27 22.26 22.21 22.26 0.14
7 22.16 22.3 22.25 22.21 22.25 22.25 0.14
8 22.26 22.22 22.27 22.19 22.33 22.26 0.14
9 22.26 22.26 22.25 22.23 22.17 22.25 0.09
10 22.25 22.25 22.34 22.33 22.32 22.32 0.09
11 22.25 22.25 22.28 22.34 22.31 22.28 0.09
12 22.3 22.3 22.23 22.24 22.29 22.29 0.07
13 22.3 22.22 22.25 22.21 22.33 22.25 0.12
14 22.23 22.24 22.26 22.22 22.24 22.24 0.04
15 22.27 22.28 22.26 22.18 22.29 22.27 0.11
16 22.33 22.19 22.29 22.28 22.28 22.28 0.14
17 22.34 22.25 22.3 22.22 22.35 22.3 0.13
18 22.35 22.25 22.34 22.23 22.3 22.3 0.12
19 22.25 22.31 22.3 22.26 22.28 22.28 0.06
20 22.24 22.15 22.21 22.21 22.25 22.21 0.1

Paccuutaem Cp€aHec MCJMaH U pa3MaxoB 3HAYCHUH MOATrPVYIIII:

Ve — ZkMe’




ﬁZE’
K

[Tonyuaem:
Me = 22.268;
R =0.106.
2.2.2. Jluaum Me -kapThl.
LenTpanbHOW TuHUENR Me -KapThl SIBISETCS JUHUS, IPOBEJICHHAS U3 TOYKU
Me 1o ocu opaMHAT, napajleabHas OCH a0CLKCC:
Me = 22.268.
ITo koappunmenty A,, B3aromy u3z tTabnuiel 'OCT P 50779.42-99 B

3aBHCHUMOCTH OT 00beMa BHIOOPKU PACCUMTAEM KOHTPOJIbHBIEC TPAHUIIBL:

UCL = Me + A,R =22.268+0.69-0.106 = 22.341,
LCL = Me— A,R =22.268-0.69-0.106 = 22.195.

2.2.3. Jluaum R-xapThl.
LleHTpanbHOl nuHUE R-KapThl ABIsETCS TMHUS, IPOBEJEHHAs U3 TOUKU R
110 OCH OpJIMHAT, MapaliebHast OCH a0CIUCC:
R =0.106.
KoHTponbHbBIE TpaHUIIbL:

UCL = D,R =2.114-0.106 = 0.224,
LCL = D,R =0-0.106 = 0.

2.2.4. IToctpoeHne KOHTPOJIbHBIX KapT.
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2.2.5. AHanu3 KOHTPOJIbHBIX KapT.

Ha IMOCTPOCHHBIX KOHTPOJIbHBIX KapTaX BCC TOYKH HAXOJATCA B IIPCALCIAX

KOHTPOJIBHBIX JINHUI, YTO TOBOPUT O CTATUCTUYECKOMN yIPABIIIEMOCTH MPOLIECCa,

T.€. OTKJIOHCHUS 3HAYCHUM mapaMcTpa OT HOMHUHAJIBbHOTO SBJIAIOTCSA CHy‘lﬂﬁHBIMPI.

3. I1nanbl BBIOOPOYHOTO KOHTPOJIS.

3.1. [Ipunumaem o6bem naptuu N = 45000 exunaun npoaykiuu, AQL =0,40.

3.2. U3 tabmuupl | 'OCTa q1st oAHOCTYTIEHYATOrO MJIaHa BHIOOPOYHOTO KOHTPOJIS

u N = 45000 npuaumMaem koa o0beMa BBIOOpKH L.

3.3. "3 tabmunsl 11-A T'OCTa g AQL =0,40 npunumMaem

o0beM BbiOOpkH N=200,
npueMovHoe ynucio A; = 2,

OpakoBo4yHOE unciio Re = 3.
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Ecnu uncno HecOOTBETCTBYIOIIMX €AMHULL, OOHAPYKEHHBIX BHIOOPKE,
cocrosmei u3 200 equHuL IpOAYKIMH, MEHBLIE WIIH PABHO IPUEMOYHOMY
YHCIy 2, TAPTUIO IPU3HAIOT pUeMiIeMOM. Eciau 4ncio HeCOOTBETCTBYIOIIUX
eIMHULI, PaBHO WM NPEBBIIIAET OPaKOBOYHOE YHCIIO 3, MAPTHIO MPU3HAIOT
HETIPUEMIIEMOM.

3.4. [Ipunumaem ypoBeHsb AedextHoctr P=1,34%.
Torma nyst nanHOTO 3HaUeHus P U3 Tadbuuuel X-L-1 'OCTa BeiOupaem
0’XKMJaeMBbIN TTPOLICHT NpUHATHIX naptuii P, = 50 %.

I1l. ®opma npeacraBneHus pe3yabTaToOB

KypcoBas pabora opopmiisieTcss Ha nuctax dopmara A4, oOumuM 00bEMOM
22-25 ctpanui. OdopmiieHHE KypcoBOW palOOThl JOJKHO COOTBETCTBOBATH
tpedoBanusiMm ['OCT 7.32-2001. OdopmiieHHass paboTa O0OKHA COACPKATH
TUTYJIbHBIN JTUCT, OJaHK 3a/1aHusl, COACPKaHNE U OCHOBHYIO YaCTh.

IV. Tlopsnok mpoBeneHust npoMexyTouHoi arrectanuu. [llkana oneHok.
Pe3ynbTaThl BRIMOJHEHUS U 3aIUTHI KypCOBOM paOOThI OLIEHUBAIOTCS 110
KpUTEPUSM, IPECTaBICHHBIM B Ta0bnuie 1.

Tabmuma 1
baynbHbIe OLICHKH Axanemuueckas
KauectBo Onenka KauectBo YpoBeHb Cymma OLICHKA
paboThI peLeH3un JoKJIa1a 3aIUThI OaoB
(o 35) (10 5) (1o 20) (1o 40) (0 100)

V. PekoMeH1yemas IuTeparypa:

1. TOCT P 50779.42-99 «Cratuctuueckue MeToabl. KOHTpOJIbHBIC KapThl

[TyxapTa».

2. 'OCT P

50779.71-99

KaueCcTBa M0 aJIbTEPHATUBHOMY IPU3HAKY.

«CraTucTuueckue MCTOABI.

[Ltanbr  KOHTpOJIIA
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