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ITPAKTHYECKAS PABOTA Nel
TOYEYHbIE CTATUCTUYECKHUE OHIEHKHU ITAPAMETPOB
IMIIMPUYECKOI'O PACHHPEJAEJEHUA

BBEJIEHNE

ToueuHble OLEHKH — HauOOJIEe paCIPOCTPAHEHHBI CNOCO0 MpeACTaBICHUS
pE3yJNbTATOB MHOTOKPATHBIX M3MEPEHUI. 3HAHUS TOYEUYHBIX CTATUCTUYECKHX OLEHOK
SMIIMPUYECKOTO pacupenesieHuss ObIBaeT JOCTAaTOYHO JJIsl  PELIEHUsT MHOTUX
PaKTUYECKUX 3a]a4.

TOYEYHBIE CTATUCTUYECKUE OLIEHK1 MATEMATHUYECKOI'O
OXUNIJAHUA U JUCITEPCUN

Cmamucmuueckoii oyenkoi®* (nanee mMpocTo — OIEHKONW O*) mapamerpa 0
TEOPETUYECKOTO  pAaCMpeeiCHHs]  Ha3bIBAlOT  €ro  MNPUONMKEHHOE  3HAYCHHUE,
OTIPEJIEIISIEMOE T10 TAHHBIM BHIOOPKH.

Od4eBuHO, 4YTO OIEHKA O ecTb @yHkyus pe3yarbmamos HaOI0OeHUll Hal
CIIy4allHOM BEJIMYMHOMN

O*=f(X,X,,..X,) (1)

a, 3HAYUT, TOXKE CITy4alHAsl BEJIMYUHA.

Cratuctuyeckasi OIEHKa JOJDKHA 00JlajaTh CBOMCTBAMHU  HeCMeujeHHOCmU,
cocmosimebHocmu U 3¢hhekmusrnocmit.

PaznmuuaroT TOueuHBIC (XapaKTEPU3YIOUIUECS OJHUM YHUCIOM) U HHTEPBAIbHbBIC
OILICHKH TIapaMeTpOB.

ToueuyHble OIEHKH MAaTEMAaTHUYECKOTO OKUJAHUS U JUCTICPCUU:

- 8blOOpOuUHOE cpedHeex,— HECMEUIEHHas W  COCTOSTENIbHAasi  OLEHKa
MareMatuyeckoro oxkuganus MX — cpenHee apudmeTuyeckoe BCeX 3HAYEHUU
BBIOOPKHU:

13 K x
xe:_zxi'nizzxi'pi . (2)
) i1
20e Xj — BapuaHThl (3HAUYCHUS) CIydailHON BeMMuMHBI X, Ni— 4aCTOThl BapHaHTOB, N—

00beM 6blOOpKU, p;— YaCTOCTU WJIM OTHOCUTENbHBbIE YAaCTOThl BAPUAHTOB; B CIyyae
WHTEPBAIBHOTO CTATUCTUYECKOTO PsAZla B PAaBEHCTBE B KAYECTBE Xj OEPYT CEPEaUHBI €TO
MHTEPBAJIOB, a Nj COOTBETCTBYIOIINE UM YaCTOTBHI.
- ucnpasnennas evi6opounas OucnepcusS’ — HECMEIICHHAS COCTOATENbHAS
orieHka nucnepcun DX:
k
T RCEEARLY 3)

i=1



HcnpaBnenHoe BBIOOPOYHOE CpeHEE KBAAPATUUYECKOE OTKIOHEHHE s - s? He
SBIISIETCS HECMELICHHOM OLIEHKOH CpeaHero KBagpaTU4YeCKOTO OTKJIOHEHUS o, HO
HECMOTpS Ha 9TO aKTUBHO MCIOJIb3YETCs Ha MIPAKTUKE.

MOJIEJIbHBIN ITPMEP
[lo pesynpraTaM H3MEpeHMI IuameTpa Baja Iocjie OOpabOTKM Ha TOKapHOM
CTaHKE MOJIy4eH CTaTUCTUUECKui psij (Tabmauia 1).
Tabsmua 1 — CraTucTHYECKUI psJl IO pe3ybTaTaM U3MEpPEHUs JuaMeTpa Bajia

xi Mm | 7,94 17,95 |7,96 7,97 7,98 |7,99 8,00

n; 2 7 18 (32 |57 |36 |9

Bribopounoe cpeanee mo dopmyiie (2) paBHo:

k
X, =EZXi -n =%(7,9442+7,95~7+7,96~18+7,97.32+7,98~57+7,99~36+8,00~9) X, =1.977 (MM)
niz

Bri6opounas nucnepcusi:

1 < 1
§2=—— Y (% —X)*-n =——((7.94-7977)*-2+(7,95-7,977)* - 7 +
n-1 21:( AT )2 )

+(7,96-7,977)% 18+ (7,97 - 7,977)* - 32+ (7,98 - 7,977)% - 57 + §* =0,000162 (MMZ)
+(7,99-7,977)% .36+ (8,00 7,977)?-9)

BriOopouHoe cpegHee KBaapaTHIeCcKOe OTKIOHEHHUE:

s = /37 = /0,000162 = 0,0127 (MM)

NHANBUAY AJIbHOE 3AJTAHUE
OnpenenuTe TOYEUHBIE CTATUCTUYECKHE OLIEHKM MATEMaTUYECKOTO OYKHIIAHMS,
JUCHEPCUU M CPEAHEro KBaJpaTUYECKOro OTKJIOHEHHUS MO JaHHBIM TaOnuubl 2 B
COOTBETCTBHHU C 3aIaHHBIM BapUaHTOM.

Tabnuma 3 — JlanHble 111 HHAMBUIYATbHBIX 3aJaHUN

Bapuaum | Cmamucmuyueckue psovl

1 Xi, MM 794 795 796 (7,97 7,98 7,99 (8,00
n; 2 7 18 32 S/ 36 9

2 Xi, K2 590 5,95 16,00 1605 1610 16,15 16,20
n; 1 3 9 17 11 3) 2

3 xi, B 105 (11,0 (115 (120 (125 (130 |13,5
n; 2 8 19 43 21 7 3

4 Xi, M 194 1195 (196 (197 (1,98 (1,99 2,00
n; 3 3) 11 23 23 31 33

3) xi, Mlla 09 09 100 105 (1,10 |1,15 1,20
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n; 3 7 15 23 21 19 5

6 xi, B 23,7 1238 (239 (240 241 242 24,3
n; 5 15 26 35 27 13 3

7 Xi, wim. 0 1 2 3 4 5 6
n; 2 8 19 43 21 7 3

8 Xi, Qb 4 5 6 7 8 9 10
n; 1 3 12 11 15 6 3

9 xi, °C 18 19 20 21 22 23 24
n; 3 7 15 23 21 19 5

10 xi, A 0,00 0,02 |0,03 0,04 0,05 |0,06 (0,07
n; 2 9 43 15 32 13 5

Jluteparypa

1. M.X. CepreeBa, C.M. XapaxamissH CTaTUCTUYECKUE METOJBlI B YIPaBICHUU
kadecTBOM: yueb.mocodue. — PoctoB v/l U3marensckuii nentp AI'TY, 2013. — 127 c.

IMPAKTUYECKAS PABOTA Ne2.
ITPOBEPKA I'MITIOTE3bI O BUJAE PACHPEAEJEHUSA IIOKA3ATEJIA
KAYECTBA IIPAU 5OJIBIIOM OB BEME BbIBOPKHA

3KCH€pI/IM€HTaJ'IBHBI€ SHAQUCHHUA PpacCHpCacICHbI
KomuuectBo OKCIICPUMCHTAJIbHBIX JAaHHBIX, ITOIIAJal0IUX B 1-i HWHTCpPBaJI, IPUBCACHO B

Tadim. 2.

no wuHTepBayiaMm (Tad.

).

N3 Tabmuupel 1 BbIOpaTh HOMEp BapuaHTa paBHBIN MocienHed nudpe HoMmepa
3a4€THON KHUKKHU.
N3 tabnuipl 2 BRIOpaTh HOMEP BapHaHTa PaBHBIN mpeanocienHen muppe HoMepa
3a4€THOM KHUKKHU.

Tabnuna 1 - DxcriepuMeHTaIbHbIC 3HAYCHHSI PACTIPEICIICHHBIC TT0 HHTEPBaJIaM

Ne
WHTEpBaJia

1
2
3

Ne BapuanTa

0 | 1 2 | 3 | 4] 5 | 6 7 | 8 | 9
HwoxHsAst 1 BEpXHsisl rpaHULIbI HHTEPBAJIOB
1;2 0;2 0;5 0;10 0;3 0;5 0;20 0;100 0;4 46
2:3 24 | 510 | 10;20 | 3;6 | 5;10 | 20;40 | 100;200 | 4.8 6;8
3;4 4:6 [10;15| 20;30 | 6;9 |[10;15| 40;60 | 200;300 | 8;12 | 8;10
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4,5 | 6;8 [15;20| 30;40 | 9;12 | 15;20| 60;80 | 300;400 | 12;16|10;12
5;6 | 8;10 | 20;25| 40;50 |12;15|20;25| 80;100 | 400;500 |16;20 | 12;14
6;7 |10;12|25;30 | 50;60 | 15;18 | 25;30 | 100;120 | 500;600 | 20;24 | 14;16
7;8 |12;14|30;35| 60;70 |18;21 | 30;35 | 120;140 | 600;700 | 24,28 | 16;18
8;9 |14;16|35;40| 70;80 | 21,24 | 35;40 | 140;160 | 700;800 | 28;32 | 18;20
9;10 | 16;18 | 40;45 | 80;90 | 24,25 | 40;45 | 160;180 | 800;900 |32;36 | 20;22
10,12 ] 18;20 | 45;50 | 90;100 | 27,30 | 45;50 | 180,200 | 900;1000 | 36,40 | 22;24

O© oo~NOo O~

=
o

0,95 10,9751 098 | 099 | 0,90 | 0,80 | 0,995 0,98 0,95 | 0,99

Tabnuma 2 - KoaruecTBo 3KCIEpUMEHTANBHBIX JTaHHBIX, MTOMAIAI0IINX B I-i HHTEpBAJ

Yucno SKCIEPUMEHTAIIBHBIX JaHHBIX, ITOMAJAOIINX

Ne B 1—i1 HHTEpBaI

BapHUaHTa Ne nHTEpBAIIa
1 2 3 4 3) 6 / 8 9 10
0 2 6 25 72 133 120 88 46 10 4
1 0 1 5 20 60 32 18 8 4 0
2 1 10 35 120 210 95 42 20 6 2
3 2 6 12 20 25 19 10 8 4 1
4 S) 32 50 92 110 89 47 25 12 3
S) 3 10 21 35 48 60 39 23 14 6
6 0 4 9 14 17 15 10 7 3 1
7 2 15 32 50 82 90 75 41 18 3)
8 1 10 18 25 36 28 20 16 11 2
9 2 14 30 43 55 40 26 14 4 0

[TocnenoBaTenbHOCTH PEIICHUS 33/1a4M COCTOUT U3 HTAIOB.

1. Paccuurath cpegHee apuMeTndeckoe 3HaUeHUE x Pe3yIbTaTOB U3MEPEHUI

2. Paccuurats cpennee kBagpatuunoe otkionenue (CKO):

3. OmpenenuTs TEOPETUUECKYIO BEPOSITHOCTH MOMAJaHMS 3HAYCHHH H3MEPIEMOM

- h
BEJIMYMHBI B i—i MHTEPBAIL: P = gq)(Ui ),

rae ¢(U,) — IIOTHOCTh HOPMUPOBAHHOTO HOPMAJILHOTO PaCIpeIe/ICHUS,

Xoi — X o
Uj = g 5 HOpMHpOBaHHAs HOpMAallbHas —BEIMYHHA (opauHata KpuUBOU
. v
HOPMHUPOBAHHOT'O HOPMAJILHOTO paclpe/eieHus ), ¢(U)=Fe 2,
T

4. IIpoBecTH anmpoOKCUMHUPYIOLIYIO IPAMYIO Y€PE3 TOUYKH Pr; .
Ha puCyHOK HaAHECTH COOTBETCTBYIOIIME TOYKH Prj M COCAMHHUTL ILIABHOM

IIPSIMOM.




JI1st HarnsiAHOCTH MPOMEXKYTOUHBIE PE3YJIbTAThl HEOOXOIMMO 3aHECTH B TAOJIHILY.
2
Neo ynT I'panuel ) (m; — NPy;)
i in MHTEpBajia m; (xgi — X) U, oU;) Pri NPy,
1
2

5. IIpoBepka runoTe3bl 0 HOPMAIBHOCTH SMIIUPUYECKOTO PACIIPENECIEHUS.

5.1. TIpu n> 40...50 s IPOBEPKU TUIIOTE3bl MOXKHO IOJB30BATHCA Kpumepuem
Iupcomna.

OnpenenuTe pacyeTHOE€ 3HaueHue Kpurepuss coriacus Ilupcona 2!

n 2
2 _ N~ (mj —NPp)*
xp El NP

5.2. OnpenenuTh TEOPETUYECKOE 3HaueHue Kputepus Ilupcona B

Zimeop
3aBUCHUMOCTH OT JOBEPUTEIIBHOM BEPOSITHOCTM W YHUCIA CTENeHed CBOOOIbI IO
CTaTUCTUYECKUM TabauIam (mpusioxeHue 1)
P =0,975. Ecnu ucnons3yeMm ypoBE€Hb 3HAYUMOCTH O, TO a=1—P=1-0,975=0,025.
5.3. Cnenatb BBIBOJ O COOTBETCTBUU AMITMPUUYECKOTO PACTIPENEIICHUS
HOPMAJILHOMY.

2 2 2 2
Ecnu ¥p > Xr:q — THIIOTE3Y OTBEPraroT, eciu AP < Xr:q — THIOTE3y

IIPUHUMAIOT.

5.4. Pe3ynbTar npencTaBuTh B BUAE PUCYHKA.
6. IlocTpouTh [JOBEPUTENBHBIM HMHTEpBAN IS CpEeOHEro 3HA4YEeHUs:

)z—tps)—( <X S)z-l-tps)—(,

rre bL— koaddument pacnpenenenns CThIONEHTA.

Teopetnueckoe 3HaueHue kpurepus CThIOJEHTa OMNpeneNseTcss NpU 3aJaHHOU
JIOBEPUTEIILHON BEPOATHOCTH M 4YHCIIa CTeNeHed cBoOoabl (mpuioxkenue 2); Sy —
S
7

Ha pucyHOK HaHecuTe THUCTOrpaMMy U KPUBYIO HOPMAJIBHOTO paclpeieieHust
KOHTPOJUPYEMOTo MokazaTesi kadecTBa. CHopmymupyiTe BHIBO/I.

Cp€aHCC KBAAPAaTUICCKOC OTKIIOHCHUEC CPECAHCTO BHAUYCHHUA: Sy =




ITPUJIOXXEHUE 1 3nauenus xaz, YAOBJIETBOPSIONIUE YCIOBUIO P(X2>Xoc2) =a

Yucno crenenen YPOBEHBb 3HAYUMOCTH O
cBoOobI K 0,005 0,010 0,025 0,050 0,100 0,200
S) 16,70 15,10 12,80 11,10 9,24 7,29
6 18,50 16,80 14,40 12,60 10,60 8,56
7 20,30 18,50 16,00 14,10 12,00 9,80
8 22,00 20,10 17,50 15,50 13,40 11,00
9 23,60 21,70 19,00 16,90 14,70 12,20
10 25,20 23,20 20,50 18,30 16,00 13,40
15 32,80 30,60 27,50 25,00 22,30 19,30
20 40,0 37,6 34,2 31,4 28,4 25,0
Jluteparypa

1. M.X. Cepreesa, C.M. XapaxamssH CTaTUCTHUYECKUE METO/Abl B YIpPaBICHUU
kadecTBOM: yueb.mocodue. — PoctoB v/l U3marensckuii nentp AI'TY, 2013. — 127 c.

INPAKTHYECKAS PABOTA Ne3
JANATPAMMA PA3BPOCA

BBEJIEHUE

JIunarpamma pa3zopoca (paccenBaHusl) — UHCTPYMEHT, MTO3BOJISIIONIUNA OTIPEACIIUTh
BU/JI ¥ TECHOTY CBSI3H MEXKIy ITapaMHu COOTBETCTBYIONMINX (haKTOPOB.

JlmarpamMMa paccerMBaHHMs Ta€T BO3MOYKHOCTh BBIJIBUHYThH THIIOTE3Y O HAJTUYHH WIIN
OTCYTCTBUU KOPPEIAIMOHHONH CBS3M MEXKAY JBYMS CIyYalHBIMH BEJIMYHHAMH,
HaIpUMep: MoKa3aTeIeM KauyecTBa U BIUSIONINM Ha Hee (DaKTOpOM; ABYMSI pa3IMIHBIMHU
MOKa3aTeNIIMA KauecTBa; ABYMs (haKTOpaMm, BIUSIONTUMHU Ha Ka4ECTBO.

[TOCIEAOBATEJIBHOCTbB OTAIIOB ITIOCTPOEHUA
N AHAJIU3A TUATPAMMEBI PA3BPOCA

C6op mapubix gaHHBIX (X,Y), MEXTy KOTOPBIMH HCCIEIYETCS 3aBUCUMOCTb.
KenarenpHo Hanmuue He MeHee 30 map JaHHBIX.

Hanecenue kaxaoil mapbl JaHHBIX Ha KOOPJAUHATHYIO IJIOCKOCTH OXY TOUKOMl C
xoopauHatamu (X, Y). Ecam B pasHbIX HAOMIOACHHUSX TONYYalOTCsA OIHMHAKOBBIC
3HAYCHUS, TOKAKUTE 3TU TOUKH, HATIPUMED, PUCYS KOHIIEHTPUUECKHUE KPYIKKHU.

Hanecenue Bcex HEOOXOAMMBIX 0003HAYEHUM: Ha3BaHWE AUArpaMMbl, WHTEpBAI
BPEMEHH, YKCJIO TMap JaHHBIX, Ha3BaHUS M CAUHUIIBI U3MEPEHUsS JJIs KaXKJIOW OCH,
JTAHHBIE O COCTaBUTEJIC TUArpaMMBl.




Ananu3 auarpammbl.Uem culibHee CBA3b MEXK]y BEJIMYMHAMH, TEM TecHee OyayT
IpyNIUpPOBATHCS TOYKU BOKPYT OIMPEACIICHHOMN JIMHUU, BbIpaXKatolie popMy CBsI3H.

Ha puc. 1 noka3an npumep npsiMoit (TMOJOKUTEIBHOM) CBsI3U (pU YBEIMYECHUH X
3Ha4YeHHus1 Y yBEIWYMBAIOTCS), a Ha pUC. 2 — 0OpaTHOU (OTpHIIATEIBHOMN) CBs3U (TIpH
yBenuueHun X 3HadeHus: Y yMEHbIIalTcs). B 3TUX ciydasx ynpaBiisisi BEIMYUHON X
MO>KHO TMOJIy4aTh Tpedyemoe 3HaueHue Y .

Ha puc. 1la u 2a Touku pacnosnoxkeHbl 00jJee TECHO K TMIOTETHYECKOW MpsSMOMn
JUHUH, 9YeM Ha puc. 10 u 26, mo3TOMy MOXHO TOBOPUTH O 00JIee CHIIbHOM CBSI3H.

Ha puc. 3 noka3an npumep, KOrjaa HUKaKOM BBIPAKEHHOM 3aBUCUMOCTH MEKIY X U
Y ue nabmogmaetcs. B sToM ciiydae HE0OXOIMMO TPOJIOIKUTH TOUCK (PAKTOPOB,
BIIMSIONINX Ha Y, UCKIIFOYUB U3 ATOTO MoKcka pakrop X.

Mexny nmapamerpamMu X 1 Y BO3MOKHBI TaK)K€ CIydyad HETMHEUHOW 3aBUCUMOCTH
(puc. 4). B nTom ciywae aumarpamMmy pa3dpoca MOXHO pa3JeiauTh Ha Y4YacTKH,
MMEIOIIME MTPSMOJIMHENHBINA XapaKTep, U UCCIEA0BATh KaX bl y4aCTOK B OTJEIbHOCTH.

12,0 L & 12,0

° o 2
10,0 3 L
- >3
6,0 6,0
4,0 1 40
2,0 2,0
0,0 0,0
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
a) 0)

Pucynox 1 — I[IpsiMmo nponopiioHaibHasi CBA3b (MOJOKUTETHHAS )

12,0 7o 12,0

0008 00182 o @

.0 [ ] : ° o 20 e o [

6’0 : e l 2 SRR A 2 ]

6,0 1

o 3 8
4,0 H 4,0 ® o
2,0 - $ o !
8 9 10

2,0
0,0

0,0

a) 6)
Pucynox 2 — O6paTHO pONOPIIMOHANIbHAS CBSI3b (OTpUIIATEIIbHAS )
100 1 . o © 10,0
] o .. e ® o e “’“'] '1
wi . ® e ®eo 08
Pucynok 3 — CBs3b OTCYTCTBYET Pucynok 4 — CBs3b HEJTMHEWHAS
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KonuuecTBeHHast OIEHKAa CHJIBI CBSI3U MEXIY HCCIEIyeMbIMU (aKTOpamu
OTpeesieTcsl HOCPEACTBOM KO3 (dHUlIMeHTa Koppesiuuu I o Gopmyie:

Zn:(xi =X) (%, =Y) n-Zn:XiYi —Zn:xizn:Yi
r=4=t _ i-1 i1 i
\/H-ZXF —QX -\/n-ZYf -Qv

rje N — 9ucio Mmap 3HaYeHUH uccienyemMbix (aktopoB; X, Y, Ox, Gy — CpEIHHE
3HAYCHUS U CPEIHEKBAIPATUUECKUE OTKIOHECHUSI.

Ecmu r = 1, MOXHO TpeANoJIOKUTh HAIMYUE KOPPEIALMOHHON 3aBUCUMOCTHU
Onu3KON K (QYHKIMOHATBHOM.

Ecmm r = 0, MOXHO NIpPEeANnoJIOKUTh, YTO JIMHEMHAs KOPPEJALMOHHAS CBA3b
OTCYTCTBYET, INOO CBA3b CYIIECTBEHHO HEJIMHEITHAS.

Yem Ommke KoAQOUIIMEHT KOPpENslUMU K €IUHMIIE, TeM TeCHee 3aBHUCHUMOCTD
MeX 1y napamerpamu. [IpuHATO cunTarth, 4TO:

npu r = 0,3 — cirabas CBs3b, npu r = 0,3 — 0,7 — cpenHsis CBSI3b,

npu r = 0,7 — cunbHag cBsi3b, npur > 0,9 — Bechbma CHIIbHAS CBSI3b.

JI71s1 OIIEHKHW 3HAYUMOCTH I pU MaJIoM o0beMe BhIOOpKU (n<30) ucnonb3yercs Z-

npeodpazoBanue Guiiepa. CtaTucTuka Z onpeaensercs no hopmyiie:

Z :;In(i:)’ (2)

O0acTh NPUHATHS TUIIOTE3bI O HYJIEBOW KOPPEJIALIMA UMEET BUI:

Jn-3 (1+ rj
—1In <Z,

n-oy -oy

_2042S

1-r (3)

r7ie Z — CTaHJAapTHas, HOPMAJIbHO paclpeesiCHHas ciyJdaiiHas BeludyuHa (Tabiuia
1). Ecnu pacuerHoe 3HaYeHHE OKa)XeTCS BHE JTOr0 HMHTEpBaJia, TO J3TO OyaeT
IIPU3HAKOM HAIMYMS CTATUCTUYECKON KOPPEIALMU C YPOBHEM 3HAUYUMOCTH (.

Ta0Omuma 1 — 3Hauenus z

o 0,05 0,02 0,01 0,1
Zar2 1,96 2,32 2,58 1,64
MOJIEJIBHBIN ITPUMEP

PaccmoTpum cratuctuyeckue naHnubie s AByX daktopoB X u Y, MPUBEICHHBIE B
Tabnwue 2.

3aoanue. Tloctpouth nuarpammy paszOpoca; paccuyuTaTh BBIOOPOUYHBIN KO3(du-
IIUEHT KOPPETSAIUU U IPOBEPUTH ero 3HaunMocTh mpu « = 0,05.

Tabnuua 2 — JlaHHble K IpUuMepy

Xx01)01;02|03(04,04|05/06|0,7(0,7,08(08(0,9]|0,9
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Y 192195969089 |8 |9 |83 |8 |80 |78 |76]| 72|75

Pewenue. Tlo nanupiM TabmuIBl 2 CTpOUTCS auarpaMmma pasopoca (puc. 5). Ha
auarpaMMe BHIHO, 4YTO CBSI3b MEXKIY HCCIeAyeMbIMH (daKTopaMH OOpaTHO
MPOTIOPITMOHANIbHAS, T. €. C YBEIHMYCHHEM X 3HAUCHHS Y YMEHBIIIAIOTCS.

100

95 .

90 Py Py

85 .

80 .

75 .

70

0,1 0,2 03 04 05 0,6 0,7 038 09

Pucynok 5 — Jluarpamma paz0Opoca aJisi mpumepa

Paccuutannoe 3HAUYCHUE koahdunrernTa KOppemsuu
r = - 0,945 roBOpUT O HAIMYUU JOCTATOYHO CHJIBHOW OOpAaTHO MPOMOPIMOHAIBHON
3aBUCUMOCTH MEXY JaHHBIMU (DAKTOpaMHU.

[TpoBepka 3HaYUMOCTH KOI(PGUIIMEHTA KOPPESLUUA MPOBEACHA C IMOMOIIBIO Z-
npeoOpazoBanusa Puiiepa. PacueTsl mokazanm, YTO Zp,eq =9,87 >Zy, = 1,96 npu ypoBHe
3HaunuMocTu o = 0,05. Takum oOpa3om, HET OCHOBaAaHUW COMHEBATHCSI B HAIMUUU CBSI3U
MEXIy UCCIeAYyEeMbIMU (DAKTOPAMHU.

3AZTAHUS JUIST CAMOCTOSTEJIBHOM PABOTEI
[To nanHbiM TabMUIBI 3 TOCTPOUTH AUArpaMmy pazdpoca. OnpeaenuTs 3HaYeHUE
kodpdunmenta koppensuuu. OUEHUTh €ro 3HAYUMOCTh MPHU PA3TUYHBIX YPOBHSIX
3HAYMMOCTH.
Taomuna 3 — Mcxoguele qaHHbBIE

No [Tapame 3HaueHUS
BapUaHT TPBI

a

1 Y 4.1; 3,4; 3,3; 3,0; 4,7; 4,6; 3,0; 4,6; 4,6; 3,6; 3,5;
4,0; 3,6, 3,1; 3,3; 4,5; 2,8; 3,7; 3,8; 3,9 0,05

X 3,4; 3,1; 3,0; 2,8; 3,7; 3,5; 2,9; 3,7; 3,5; 3,2; 3,0; 0,01

3,5:3,3;3,1; 3,3; 3,9; 2,9; 3,2;: 3,4; 3,4

2 Y 66; 59; 86; 87; 80; 31; 64; 45; 24; 31; 31; 71; 52
66; 66; 17; 24; 24; 31; 31; 43; 38; 51; 38; 38; 38;
24: 30; 38; 10; 16; 21; 17; 24; 31; 3; 8; 6; 14
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X 3:3:5:5 7:7:9:9:9;:9; 11; 11; 11; 11; 11; 13; 0,01
13; 13; 13; 13; 13; 13; 13; 13; 13; 13; 15; 15; 15; 0,02
17;17:17; 17; 17; 17; 19; 19; 19; 21

Jlureparypa

1. M.X. Cepreea, C.M. XapaxamssHCTaTHCTHUECKHE METOJbl B YIPAaBICHUU
kauecTBoM: yueO.mocodue. — PoctoB u//1: U3narensckmii mentp AT TY, 2013. — 127 c.

INPAKTUYECKAS PABOTA Ne4.
INOCTPOEHUE JUAT'PAMMBI ITAPETO

COLEP)KAHUE 1 OPOPMJIEHUE PABOTBI

[To yueOHOMY IJIaHY CTYJEHTBHI 3a0YHOTO OTJCJICHHS BBINOIHIIOT KOHTPOJIHHYIO
pabory, KoTopas ohopMIIIeTCsl B OTIEIBLHON TETpaau ¢ TUTYJIbHBIM JUCTOM THUIIOBOTO
oOpasna. KontposibHast paboTa COAEpKUT MATh 3aad.

[lexr pabGoOTBI: 3aKpeIyICHUE HABBIKOB  IPAKTHYECKOTO  WCIOJIB30BAHUS
CTATUCTHYECKUX METOJIOB YIIPABJICHUS KA4eCTBOM.

METOAMYECKHUE YKA3AHMA 10 PEINEHUIO 3AJIAY

Huarpamma IlapeTro mNO3BOJISIET YCTAHOBUTH OCHOBHBIE (PAKTOPBI, C KOTOPBIX
HY’)KHO HAUWHATh JCMCTBOBAThH C II€JIbIO PEIIEHUS BO3HUKAIOIMIMX mpodsieM. OHa gaet
HarjasgHoe Tpaduyeckoe NpPECTaBICHUE CTENEeHW Ba)XXHOCTU WM HHTEHCUBHOCTH
(bakTOpOB U NpeAHa3HAUYEHA AJIsl OTPEeAeSIEHUSI HEMHOTOUNCICHHBIX BaKHBIX PUYHH.

3amanuss Kk 3amaue «lloctpoenme amarpammer  Ilapero» (tabmuma 1).
[TpoananusupoBaTh AaHHbIE MO JedeKTaM TEXHOJIOIMUYECKOIro Mpolecca, UCIONb3ys
pasnuuHble quarpaMmsl [lapero.

[TocnenoBaTenbHOCTh PELIEHUS 33/1a4u:

- M3yunTh KOHTPOJBHBIA JIUCTOK ISl PETUCTPALMU AAHHBIX C MEPEYHEM BHJIOB
coOupaeMoil HHPOPMALIHH.

- 3anucath TabJIMIly UCXOJHBIX JaHHBIX B COOTBETCTBUU C BAPHUAHTOM.

- CoctaBuTh TaONMILY AJiA MOCTpoeHus: Auarpammel [lapero, npeaycMoTpeB B Het
rpadsl IJ1s1 UTOTOB MO KaXI0MY IMPU3HAKY B OTAEIbHOCTH, HAKOIIJICHHOW CYMMBI YUCIa
ne(eKToB, MPOLEHTOB K OOIIEeMYy HMTOrY M HAaKOIUIEHHbIX NpoueHToB. [Ipu stom
pacmojIOXKUTE aHHBIE, MMOJYYCHHbIE M0 KaKJIOMY MpPHU3HAKY, B MOPSAIKE YObIBAaHUS UX
KOJIMYECTBEHHOW XapaKTEpUCTUKU M 3aIMOJIHUTE TaOJUIly, YUYMTHIBas, YTO TPYIIITY
«IPOYME» BCETA 3aIMCHIBAIOT B IOCIIEIHIOIO CTPOKY.
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- Iloctpouts crtonOuarelii rpaduk, rae KaxIoMmMy BHIY Opaka COOTBETCTBYET
OpSAMOYTOJBHUK (CTOJIOMK), BBICOTa KOTOPOTO COOTBETCTBYET 3HAUEHHUIO YHCIY
nedeKToB (OCHOBAaHUS BCEX MPSMOYTOJIBHUKOB PaBHBI).

- Haueptuth kymymsTuBHyr0 KpuBylo (kpuByto Ilapero). Ha Beprukamsx,
COOTBETCTBYIOIIUX TPABbIM KOHIIAM Ka)KIOTO HHTEpBaja Ha TOPU3OHTAIBHOW OCH,
HAHECTU TOYKH HAKOIUICHHBIX CyMM (pe3yJbTaTOB WJIM IMPOLEHTOB) U COCIUHHUTH UX
MEXIy COO0M OTPE3KaMH MPSMBIX.

- Hanectn Ha gmarpammy Bce 00O3HAUY€HHSA W HAANWCHU: HAAIMKCH, KACAIOUIHECS
auarpamMmbl  (Ha3BaHHE, pa3MeTKa YHCIOBBIX 3HAUYCHHHW Ha OCSAX, HAMMEHOBaHHUE
KOHTPOJIMPYEMOTO M3JEJHs, UMl COCTaBUTENs AMArpaMMbl) U JaHHBIX (IIepHoj coopa
UHpOpMaLnu, 0OBEKT UCCIEIOBAHUSA U MECTO €ro INPOBEIEHUs, 001Iee YuCI0 O0BEKTOB
KOHTPOJIA).

- [IpoBecTu MHTEPIIPETALIMIO M aHATHN3 TIOTYYEHHBIX TaHHBIX.

Tabmuna 1 — McxoaHple JaHHBIE

6(1))21:11?1 CT;\EKa [TonenensHuk | BropHuk Cpena | Yersepr | IlaTHuia
0000 00000 00000 | 0000 0000
LX) ]
1 XX XXX RRXRX® | XXX XXX
AA A AA AA AAA
A & &&
00 000 000 00 00
& &&
2 ® R R ® ®
A A A A
] LX)
00 0000 000 000 0000
3 && &
XX &® ® & XX
A A A A
] LX)
B 0o 000 000 000 00
AA AA
4 20y & XX &
o oo ) ]
& &&
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o - nedpopmanms; & - mapanuHbl; ® - paKOBUHBI; A - TPEIIUHBL
&% - Ipoune JePEKTHI.

Tabnuna 2 — BapuanTsl 3a1aHuil K 3a/1a4e

Noe Ba- Pabo- CraHoK Jlenb Henenu

puaHTa YU
1 A 1 BCE JIHU
2 A 2 BCE ITHU
3 B 3 BCE JHU
4 B 4 BCE JHU
5 A 1 noHeebHuK, Bropauk, Cpena
6 A 1 cpena, Yersepr, [lsTHuia
7 A 1 nonenenbHuk, Cpena, [IsTHuna
8 B 2 noHeNeNbHUK, BTopHuk, Cpena
9 B 2 cpena, Yersepr, [IaTauma
10 B 2 noHeaenbHuK, Cpena, [IsTHuia

Jluteparypa
1. M.X. Cepreena, C.M. XapaxamssHCTaTUCTUYECKUE METOIbI B YIIPABICHUHU
kKadecTBOM: yueb.mocooue. — PoctoB v//1; smarensckuii nentp AI'TY, 2013. — 127 c.

IHPAKTHYECKASA PABOTA NeS.
HOCTPOEHUE IMAT'PAMMbBI HCUKABA

[TocnegoBaTenbHOCTh  MOCTPOSHHUS  MPUYMHHO-CICACTBEHHOHW  JUArpaMMbI
(nnarpammel  VMicukaBbl) TMpeAnojaraeT BBINOJHEHUE HECKOJbKHX ATanoB:l. Bwibop
npoOiemMbl i pelieHus "y3koro mecta' (B 4eM OCOOEHHOCTHM MpoOJieMbl, IA€ OHa
BO3HUKAET, KOTJA TPOSBISETCS M Kak JaleKo paclpoCTpaHseTcs) — mpsmas
TOpPU30HTAJIbHAS CTPEJIKA.

2. BrisBnenue Hanbosee CyIIECTBEHHBIX (DAKTOPOB, BIHSIONIUX Ha MPOOIIeMy
(MpUYMHBI TEPBOTO MOPSAKA)— HAKJIOHHBIE OOJIBIINE CTPENIKH.

3. PackpeiTHe cyliecTBeHHbIX ()aKTOPOB — BBISIBICHHE MPUYUH, BIMUSIOMINX HA 3TH
¢dakTopbl (MPUYMHBI BTOPOrO, TPETHETO M MOCIEAYIOIUX MOPSAIKOB)— MaJeHbKHE
HakJOHHbIe cTpenku. (s 000o3HadeHHs] BCeX BO3MOXKHBIX MPUYMH I1€71ecoo0pa3Ho
MPOBECTH MO3IOBYIO aTaKy, Ha KOTOPOM MOKHO BCECTOPOHHE OOCYAMTH JaHHYIO
npobiiemy).
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4. AHanu3 M YyTOUHEHHE CXEMBbI: PAaH)KUPOBAHHE (PAKTOPOB MO HUX 3HAYMMOCTH;
YCTAaHOBJICHHE TE€X IPUYMH, KOTOpPbIE B JaHHBIM IMEPHOJ BPEMEHU MOANAOTCS
KOPPEKTUPOBKE.

5. YcraHoBiEeHUE YpOBHS, /10 KOTOPOrO JOJKHBI OBITh JOBEIEHBI (DAKTOPBHI,
IOJIJIEXkKAIEe KOPPEKTUPOBKE.

6. BrpiiBiIcHME DPOU3BOACTBEHHBIX YYaCTKOB, OTHEJIOB, KOHKPETHBIX JIUI,
OTBETCTBEHHBIX 32 JOBEJCHUE KOPPEKTUPYEMBIX (PaKTOPOB 10 YCTAHOBIEHHOTO YPOBHSI.

7. Pa3paboTka (QoOpMBI JOKYMEHTa C IIENBI0 CIEKEHUS 3a KOPPEKTHUPYEMBIMU
dakTopaMu. YCTaHOBJICHHE KOHKPETHBIX JHI], OTBETCTBEHHBIX 3a JOCTOBEPHOCTH
uHbOpMaInu.

8. CocraBneHue miiaHa JaIbHEHIINX NEHCTBUI— pa3padoTKa MEpONpUATHN Ha
NEPCHEKTUBY. Y CTAHOBJIIEHHE OTBETCTBEHHBIX JIULI.

[Ipn ananu3e NOMKHBI BBISBIATHCA M (DUKCUPOBATHCS BCE (AKTOPHI (Hake Te,
KOTOpBIE Ka)XXyTCs HE3HAYUTEIbHBIMM), TaK KakK II€JIb CXEMbl — OThICKaThb HamOoJjee
OpaBWIbHBIM U 3()(EKTUBHBIA CcIOCOO pelieHus NocTaBiIeHHOM mpobiembl. Ha
IPAKTUKE JOCTaTOYHO YaCTO BCTPEUAIOTCS CIydau, KOI/1a MOXHO JTOOUTHCA XOPOIIUX
pe3yibTaTOB IYTEM YCTPAHEHUs HECKOJIBKMX, Ha IIEPBBIA B3IVIAJ HECYIIECTBEHHBIX
IIPUYHH.

B cooTrBeTrcTBUM € IIPEACTABICHHOW METOAUKOU IIOCTPOUTE IMPUYUHHO-
CJIE/ICTBEHHYIO nuarpammy lMcukaBel m1000Tr0 THIA JUIsl aHAIW3a MPUYHUH MOSBICHUS
OpakOBaHHOW MPOAYKIIUU JIJIsl TF0OOOT0 BUAA MPOU3BOACTBA (Ha BHIOOD).

N306pa3ute oOmuii Bua auarpammbl MIckaBbl, COOTBETCTBYIOIIMNA a) MPUHLIUITY
5M ns chepsl TPOU3BOACTBA,;

0) npuHuny SP mist cgepsl 00cmyKUBaHUS.

[IpyuKHbBI 3anMIIATE HA CXEME WM MPEICTaBbTE€ KaK pPaclIM(ppOBKY IYHKTOB U
MOJITYHKTOB.

Jluteparypa
1. M.X. CepreeBa, C.M. XapaxamsHCTaTUCTUYECKHE METOAbl B YIPABJICHHUH
kauecTBoM: yueO.mocobue. — Poctos u//1: M3marensckmii mentp AT TY, 2013. — 127 c.

INPAKTHYECKASA PABOTA Ne6.
IMOCTPOEHME KOHTPOJbHOM KAPTHI IIIYXAPTA

KonTposibHasi kapra — UWHCTPYMEHT, [O3BOJSIOIINANA OTCIECKUBATH XOJ
MMPOTEKAHUs IIpoLecca U BO3JIEMCTBOBATh HA HETO, MNPEAYNPEXKAAsT €r0 OTKIOHEHHUS OT
NpEeabIBISIEMBIX K TIporieccy TpeboBanmii. KoHTponbHass kapta - Tpaduueckoe
MPEJICTABJICHUE JAWHAMUKM IIPOLECCA, COCTOSIEE W3 LEHTPAJbHOW  JIMHUH,
KOHTPOJIBHBIX TpaHull (TPaHULl PETYJIUPOBAHNS) U KOHKPETHBIX 3HAYEHUN UMEIOLIUXCS
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CTATUCTHUYECKUX JAHHBIX, IO3BOJIAIOIIEE OIIEHHTHh CTENEHb CTAaTHCTHYECKOH
YIpaBJIsieMOCTH Mpoliecca.

[TocnenoBaTenbHOCTD PEIICHUS 3aa4H:

- OnpenenuTs Ui KaX 101 IOATPYIIILI CPEAHEE 3HAYEHUE X .

- OnpenenuTs ob1Iee cpeHee 3HaueHue X .
- Beruucnuth pazmax R B kax10i moArpymre.

- Boruncauts cpeqHee 3HaueHue R it pasmaxa R.

- OnpenenuTs KOHTPOJILHBIE JIMHUK I X —KapThl U I R—KapTsi:

neHTpabHyto muHU0 — CL, BepxHIO0 KoHTpobHYIO JImaHNI0 — UCL 1 HIDKHIOIO
KOHTpOJbHYIO JnHnI0 — LCL.,

- [TocTpouts rpaduku KOHTPOJIBHBIX KapT.

- 3anucaTh Ha Kapre HeoOxoauMmyro uHdopmaiuio: o0beM moArpymnmbsl (N) B
BEPXHEM JIEBOM YIJIy X —KapThl, HAa3BaHWE IPOLECCAa M IPOIYKTa, IEPUOJ BPEMEHH,
METOJ1 U3MEPEHHUS, YCIOBUS PaOOTHI.

- [IpoBecTr HTEpHIpPETALIUIO U aHAJIN3 KOHTPOJIbHBIX KapT.

Ta6iuna 1 — Tabauia HCXOAHBIX JaHHBIX I ( X -R)-kapTeI

(macca kpacku B 6anke) (2000 +£30) .

HOMJIEHHH X, X, X X Xs Xe
1 1995 1981 2020 2007 2026 2009
2 1981 1990 1974 2022 1967 1979
3 2004 2011 2008 1974 1996 1983
4 2019 2007 1998 2001 2016 2010
5 2018 2013 2001 2020 1984 2005
6 2026 2009 1990 2025 1990 1986
7 1967 1979 1992 2004 1975 1996
8 1996 1983 2013 2002 1972 2002
9 2016 2010 2012 2028 1985 2008
10 1984 2005 2007 1999 1988 2002
11 1990 1986 2010 1990 1968 1986
12 1975 1996 2024 2014 1991 2028
13 1972 2002 2005 2000 1968 1986
14 1985 2008 2009 2016 2026 2009
15 1988 2002 2028 2007 1967 1979
16 1968 1986 1995 2022 1996 1983
17 1991 2028 2016 1998 2016 2010
18 1994 2007 2002 1986 1988 2002
19 2002 2001 2017 1977 1968 1986
20 1995 2012 1998 1962 1968 1986

17



*) Homep wuHmMBUAyaJIbHOTO 3aJaHusi (BapuaHTa) COOTBETCTBYET HOMEPY
CTYZICHTA B CITUCKE TPYTIIIHI.

Jluteparypa
1. M.X. CepreeBa, C.M. XapaxaumsiH CTaTUCTUYECKHE METOAbI B YIPABICHUU
kauecTBoM: yueO.mocodbue. — Poctos u//l: MU3marensckmii nentp JAI'TY, 2013. — 127 c.
2. TOCT P 50779.42-99 "Cratuctuueckue wmeroAbl. KOHTpOIbHBIE KapThl
[Iyxapra".

ITPAKTUYECKAS PABOTA Ne7.
KOHTPOJIBHBIE KAPTHI UUCJIA HECOOTBETCTBUM

BBEJIEHUE

KoHTpoJibHBIE KApThl — HWHCTPYMEHT, MO3BOJISIIOIIMN OTCICKUBATH XOJI
MPOTEKAHUs Mpolecca U BO3JICHCTBOBAaTh HA HETO, MPEAYINPEKAAST €r0 OTKIOHEHUS OT
NPEABSIBIAEMBIX K MPOLIECCY TPEOOBAHUIM.

Hcnonb3yroTcss KOHTPOJIBHBIE KapThl MO AJIbTEPHATUBHBIM JTAHHBIM: KapTe uucad
Hecoomeemcmeuuc WM KapTeyucia Hecoomeemcmeut, npuxooauuxcs Ha eOUuHuyy
MPOAYKLINH U.

[IpumepamMu HaHHBIX, 1O KOTOPHIM MOTYT OBITh MOCTPOCHBI KapThl C H U,
SIBJISIOTCSI: KOJIMYECTBO JC(PEKTOB B JIMHUM, MPOBEICHHON KapaHIaIIoOM; KOJIWYECTBO
CKOJIOB JIaKOKPACOYHOTO TIOKPBITHS aBTOMOOWIIS; KOJIMYECTBO PECHUYEK, He
OKpAIIIEHHBIX TYIIbIO; KOJWYECTBO OIMMOOK B 3alOJIHEHHBIX (GopMax 3arucen;
KOJINYECTBO AK3aMEHAIMOHHBIX BOIIPOCOB, HA KOTOPBIE HE OTBETUJIA CTYICHTHI.

OrpaHuyeHuss NPUMEHEHUS TOWM WM WHOM KOHTPOJIBHOM KapThl CBSI3aHBI C
o0beMaMu OATPYIIL: €CIIM YUCTIO KOHTPOJIUPYEMBIX €IUHUI] B TOATPYIIIAX MOCTOSIHHO,
TO MOT'YT MMPUMEHSTHCS KaK C-KapTa, Tak U U-KapTa; €ciau 00beMbl MOATPYII Pa3IudHbI,
TO MOKET IPUMEHSTHCS TOIBKO U-KapTa.

[TOCTPOEHUE U UHTEPITIPETALIMSI KOHTPOJIbHBIX KAPT
YHCJIA HECOOTBETCTBUI

COop u cucrteMaTu3alys JaHHbIX (CM. Ta0J. 2 B IpUMepe).
Jnst  U-xapThl ONpEeNeNstoTcs 3HadyeHust U; [  KaXIOoW MOATpYMIbl IO
MOJIYYEHHBIM B PE3yJbTaT€ KOHTPOJIS JAHHBIM O KOJIMYECTBE HECOOTBETCTBUHU Cj B

noArpynnax o0seMom N; o Gpopmyie:
C.

=2t (1)

Omnpenensiercs ypoBeHb IeHTpaiibHOM JHUKM CL, KOTOpBIH COOTBETCTBYET
CpPEIHUM 3HAYCHUSIM CTaTUCTHK C U U.
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CpenHee 3Hau€HUE 4YMCIA HECOOTBETCTBUI ¢ OIpPENEIseTCsl KaK OTHOLIEHHUE
OOIIEro KOJMYECTBA BBISIBJICHHBIX HECOOTBETCTBUH K KOJMYECTBY MPOBEPEHHBIX
noarpymn K, hopmyia (2).

CpenHee 3HayeHUE YHMCIa HECOOTBETCTBUM HAa €OUHUILY B MNOATpyHIne o —
OTHOIIEHUE 4YHWCJIa HECOOTBETCTBUM BO BCEX EAUHUIAX K OOIIeMy KOJIMYECTBY
MIPOBEPEHHBIX eauHUIL, hopmyna (3).

@opMyJIbl U BBIYUCICHUS CPEAHUX 3HAYEHUN:

24 ) TRE (3)

Onpenensitoress ypoBuu BepxHeir UCL u umkuedt LCL KOHTpOJIBHBIX TpaHUIl
(Tabmuma 1).
Tabnuua 1 — @opmMyibl Jyisl pacyeTa KOHTPOJIbHBIX TPAHUIL

Kapra L{eHTpasibHAs TUHUS KOHTpOIBHBIE TPAHUIBI

C c c+3Jc

o
n

<

u u

Jns U-xkapThl YPOBHHM KOHTPOJIBHBIX TPAHMI] H3MEHSAIOTCA OT MOATPYHIIBI K
NOATPYIIIE MPU UX HETOCTOSIHHOM 00BEME.

Ecnu paccuntannoe 3Hauenne LCL oxaspiBaeTcsi OTpULIIATENbHBIM, TO CUMTAIOT,
YTO HW)KHSSA KOHTPOJIbHAs IPAaHULIA OTCYTCTBYET.

1.5 Ilo umeromyMcs TaHHBIM W PE3yJbTaTaM pPACYETOB CPOUTCS KOHTPOJIBHAsS
Kapta (pucyHok 1).

ITo ocu abcuucc Ha KOHTPOIBHON KapTe OTKJIaAbIBAIOTCS HOMEpa MOATPYIIIL.

Ilo ocn opauHAT Ha C-KapTe OTKIAABIBAETCS YMCIIO HECOOTBETCTBMM, a HA U-KapTe
— YUCJI0 HECOOTBETCTBUN HA €IMHUILY U3ECTIU.

Kapra, ocu 1 HaHOCUMBbIE JTMHUU JIOJKHBI ObITh MOAMMCAHBI, YTOOBI 1aBaTh SICHOE
IPEACTABICHHE O BHJE KOHTPOJBHOM KapThl, 3HAYEHUAX IOKa3aTeNs, YpPOBHAX
KOHTPOJIbHBIX TPAHULL.

1.6 NHTepnipeTanisi KOHTPOJIBHOM KapThI.

KoHTposibHBIE KapThl KCHOJB3YIOTCS JJIsl TOTO, YTOOBI ONPEEIUTh, HAXOIUTCS JIH
IIPOLIECC B CTATUCTUYECKHU YIIPABIIIEMOM COCTOSIHUHU. [Ipy mpUMEHEHNM KOHTPOIBHBIX
KapT KPUTEPHUEM HAXOXKIEHHUs IPOLEcCa B CTATUCTUYECKHA YIPABIAEMOM COCTOSHUU
ABJISIIOTCS. KOHTPOJIbHBIE TPAHULIBI.

Ecnin HaneceHHOe Ha KapTy 3HAUYECHHE BBIXOAUT 3a JIIOOYIO W3 KOHTPOJIBHBIX
I'PAHUL, TO COCTOSHHE CTATHUCTHUYECKOM YIIPABIAEMOCTH IOABEPIaeTCs COMHEHHIO:
HE0OXOIMMO BBISIBUThH HeCITydailHbIe (CIEIMaIbHbIE) TPUUUHBI U UCKIIOYUTD HX.
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MOJIEJIbHBIN ITPUMEP

Kontponupyercs konumdectBo AePekToB (CKOJOB, MOTEKOB, LApamuH W Jp.)
HMAJIEBOr0 MOKPBITUA KacTproau. s aToro B TeueHue 20 gHEN €KETHEBHO IPOBEPSIOT
1o 50 KacTproib.

B sToM citydae [uisl CTaTUCTUYECKOTO YIPABIECHUS MPOLIECCOM MOKHO MTPUMEHUTH
KapTy qgucia HECOOTBETCTBUI B NOATpYIIIE —
C-Kapry.

JlaHHbIE, TOTY4YEHHBIE B pe3y/IbTaTe KOHTPOJIS, IPUBEAEHBI B TA0IHILIE 3.

Hentpanbuas muaust CL paccunutsiBaeTcs 1o hopmyie (2):

k

Clogoii _9+13+9+.+10_206_, .
k 20 20
VYPOBHU KOHTPOJIBHBIX I'PAaHUI] PACCUUTHIBAIOTCA MO (popMyaaM U3 TadiauibI 1.
BepxHsis KOHTpoOJIbHASA IPaHULA:
UCL =¢ +3J¢ =10,3+3,103 =19,93

HuxHss KOHTpOsIbHAS IpaHuULA:

LCL=c¢ —-3Jc =10,33,/10,3 = 0,67
PaccunTanHble 3HaYeHUs! TPUBEACHBI B TAOIHIIE 2.
ITocTpoeHHass KOHTPOJIbHAS KapTa IPUBEICHA HA PUCYHKE 1.

c-kapma
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Homep rodepynrisi

Pucynoxk 1 — KoHTpoJsibHas kapTa 4ynciia HECOOTBETCTBYIOIIUX €UHHUI]

Ta6numa 2 — Pe3ynbraThl KOHTPOJIS

Ne O0BeMm Yucmno ) UCL LCL
TIOJITPYTIITHI IO JITPYTIITHI HECOOTBETCTBUM C
1 50 9
2 50 13
3 50 9
4 50 8 19,93 0,67
5 50 10
6 50 9
7 50 8
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8 50 10
9 50 12
10 50 10
11 50 9
12 50 11
13 50 13
14 50 9
15 50 10
16 50 9
17 50 11
18 50 12
19 50 14
20 50 10
c | 10,3

NHTtepnperanss KOHTPOJIBHOM KapThl. Ha mocTpoeHHON KapTe HU OAHA U3 TOYEK
HE BBIXOJHT 32 KOHTPOJIBHBIE I'PAHUIIBI, IIO3TOMY MOKHO CIE€JaTh BBIBOJI O TOM, YTO

mpouecC HaxXoaAUuTCA B COCTOSITHUA CTaTUCTUYCCKOM YHPaBIACMOCTH.

WHAVBUTY AJIbHOE 3AJIAHUE

BriOpath BUJ W TOCTPOUTH KOHTPOJBHYIO KapTy Il CTaTUCTUYECKOTO

YIIPaBJICHUA IIPOOCCCOM II0 YHUCITY HECOOTBETCTBUM B CICAYIOMUX CUTyallHAX.

1)

2)

JlaHHbIE BHIOMpArOTCS 10 Tabsumiie 3.

Buumanme! Ecium B Bameil cuTyanuum o00beM MOATPYIIBI  JOJIKEH OBITh

Jletanb umeet 12 pe3pOOBBIX OTBepCTHiA. B TeueHue K qHE# ¢ OMOIIbI0

Ppe3b00BOTO KaMOpa KOHTPOJIMPYETCS Ka4eCTBO Hape3aHUsl Pe3bOBI.
OOBeMbI TOATPYTINT HE U3MEHSIOTCS.
2) Ilocne HaHeceHUs Ha IE€Tab TAIbBAHUYECKOTO TOKPBITHUS

KOHTPOJIUPYETCS KOJIMYECTBO JAOMYyIIEeHHbBIX AedekToB. B Teuenue K el
TpH pasa B ICHb OTOMPAIOT BEIOOPKY, 00BEM KOTOPOi cocTaBisieT 5% ot

KoJInuecTBa oOpabaTeiBaeMbIx AeTaneil. O0beM Mpou3BOJICTBA

HEMOCTOSHHBIN.

MOCTOSIHHBIM, TPUHUMAKNTE ero paBHbIM 00beMy noArpymnbl Nel.

Tabmuma 3 — Mcxonuble JaHHBIE

Bapuantsl
1 2 3 4 5
K 20 19 20 16 17
Ne
NOATPYNIIbI | n; Cj N; Cj n; Ci n; Ci n; Ci




1 56 2 50 3 51 3 50 5 53 6
2 56 2 55 1 52 2 55 2 o4 4
3 55 3 95 2 o/ 2 56 1 56 1
4 56 1 56 8 60 0 57 7 o4 0
9) 56 7 S7 3 55 3 60 2 58 2
6 56 2 S7 1 53 4 57 5 56 1
7 59 1 53 1 53 4 55 3 95 4
8 o1 4 59 1 52 2 59 2 59 1
9 50 2 53 3 63 4 49 3 o4 1
10 61 2 56 6 56 3 60 3 95 1
11 53 4 54 2 53 0 61 3 59 4
12 54 3 57 0 56 4 52 2 o4 4
13 52 1 52 3 54 3 52 0 52 0
14 95 1 49 1 59 4 58 3 60 3
15 55 5 57 1 50 4 56 3 49 2
16 60 3 55 2 53 0 57 4 S7 7
17 51 1 58 0 55 1 55 1 53 3
18 48 1 o4 3 53 1 49 4 52 3)
19 50 0 55 3 56 0 50 2 58 3
20 56 3 54 3 56 3 51 3 o4 3
Jluteparypa

1. M.X. Cepreea, C.M. XapaxamsiH CTaTUCTUYECKUE METOAbl B YIPaBICHUU
kadecTBOM: yueb.mocooue. — PoctoB v/l Usmarensckuii nentp AI'TY, 2013. — 127 c.

2. TOCT P 50779.42-99 "Cratuctuueckue wmeronbl. KOHTpOJbHBIE KapThl
[lyxapTta".

IMPAKTUYECKAS PABOTA Ne§.
KOHTPOJIbHBIE KAPTHI YACJIA U JOJEN
HECOOTBETCTBYIOIIUX EAUHUIl TPOAYKIHNHN

BBEJEHUE

KonTposibHass kapra — HHCTPYMEHT, NO3BOJISIIOIIMNA OTCICKHUBATH XOJI
IIPOTEKAHMs TpOLEecca U BO3JEUCTBOBATH HAa HEro, NPEAyNpekaas OTKIOHEHHS OT
NpeabIBISIEMBbIX K Tpolieccy TpeboBaHui. Mcronb3yroTcs KOHTPOJIbHBIE KapThl IO
aIbTEPHATUBHBIM JaHHBIM: KapT€ YUCIA HeCOOmE8emcmayouwux eOuHuy MpoayKIuu NP
U KapTe 00s1eli Hecoomeemcmeayoujux eOuHuy TpoIyKIuu .

KoHTposibHbIE KapThl NP U PMOTYT OBITH MOCTPOEHBI MO TAaKUM JaHHBIM, Kak:
KOJIMYECTBO OpakOBaHHBIX KapaHJalled; KOJIMYECTBO JeTajieid, KOHTPOJIUPYEMbIN
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pa3Mep KOTOPBIX HE yIOBIETBOPSET JOMYCKY; KOJIMYECTBO HEMPABMIHHO 3aMOJTHEHHBIX
dbopm 3amuceit; KOJIMYECTBO JEBYIIECK, HE HAKPACUBIINX PECHUIIBI TYIIBIO.

OrpanuyeHuss MPUMEHEHUS TOM WM HMHOW KOHTPOJIBHOM KapThl CBS3aHBI C
o0beMaMH MOATPYTII: €CJIM YUCIIO KOHTPOJIUPYEMBIX €IMHUIL B MOATPYMIaxX MOCTOSIHHO,
TO MOTYT NPUMEHSThCA KakK Np-kapTa, Tak W P-KapTa; eclii O00BbEeMbl MOArpYyMI
Pa3IMyHbI, TO MPUMEHSETCS TOJIBKO P-Kaprta.

[IOCTPOEHVE 1 UHTEPIIPETALS KOHTPOJILHBIX KAPT UMCJIA
1 JOJIEM HECOOTBETCTBYIOIIMX EAMHULL TIPOIYKIIU

COop u cucTeMaTu3anus JaHHBIX (CM. Ta0JI. 2 B IpUMepe).

Jng  KaxIoM TOATPYNIBI  ONPEAEHSAIOTCS  3HAYEHHS  Pj 0 KOJIUYeCTBE
HECOOTBETCTBYIONIMX €JMHUI] NPj B IOArpyIIax 00beMoM N; 1o Gpopmyie:
npj
Pi="" (1)

]

Omnpenensiercs ypoBeHb IeHTpaidbHOM JimHMM CL, KOTOpBI COOTBETCTBYET
CPEIHUM 3HAUYEHUSIM CTAaTHUCTHK NP U P.

CpenHee 3HAUYCHHWE YKCIa HECOOTBETCTBYIOIIUX CIMHHI[I np — OTHOIIEHHE OOIIEro
KOJINYECTBA BBISBJICHHBIX HECOOTBETCTBYIOIIMX E€IUHUIl K KOJMYECTBY MPOBEPEHHBIX
noarpym K, hopmyna (2).

CpenHee 3Ha4YeHUE [OJIM HECOOTBETCTBYIOIIMX EAWHUIl p— OTHOIICHHE 4YHUCIA
HECOOTBETCTBYIOIIMX E€AMHUI] BO BCEX MOArpynmax K oOmeMy KOJUYECTBY
MIPOBEPEHHBIX euHuIL, hopmyna (3).

@opMyIIbl ISl BBIYUCIECHUS CPEAHUX 3HAYCHUM:

Kk
2.

J

R S )

np =

. ﬁ: 1
k 20,
1

©)

k

np;

J
Omnpenensrorcs ypoBan BepxHer UCL u HmwxkHeld LCL KOHTpOJBHBIX TpaHUIL
(Tabmuma 1).
Tabnuna 1 — @opmyibl )11 pacueTa KOHTPOJIbHBIX TPAHHUII

Tun LlenTpanpHas TUHUSA KonTposibHbIE TpaHULIBI
KapTbl
np np np +3,/np(l— p)
— _ D(l—1D
D o 5+3 | P - P)

Jns p-kapThl ypOBHU KOHTPOJIBHBIX TPaHULl M3MEHSIOTCS OT MOATPYHIBI K
MOATPYIITNE MIPU UX HETTOCTOSTHHOM 00BEME.
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Ecnn paccuntanHoe 3HaueHne LCL oxa3piBaeTcsi OTpULIATENbHBIM, TO CUMTAIOT,
YTO HUXKHSS KOHTPOJIbHAS IPAHUIIA OTCYTCTBYET.

[Io umeromuMces TaHHBIM U pe3yJIbTaTaM pacdeTOB CTPOUTCS KOHTPOJIbHAs KapTa
(puc. 1).

ITo ocu aOcucc Ha KOHTPOJIBHON KapTe OTKJIAAbIBAIOTCS HOMEpa MOATPYIIIL.

[Io ocu opauHaT Ha NP-KapTe OTKIAABIBAIOTCA YHUCIAa HECOOTBETCTBYIOIIMX
€IUHULL, & HA P-KapTe — J0JIU HECOOTBETCTBYIOLIUX €IUHULI.

KapTta, ocu 1 HaHOCHMBbIE JTUHUH JOJKHBI OBITH MOJIUCAHBI, YTOOBI 1aBaTh SICHOE
IIPEACTABICHHE O BHJIE KOHTPOJBHOM KapThl, 3HAYEHUAX IOKa3aTens, YpPOBHAX
KOHTPOJIBHBIX TPaHULL.

NHTtepniperanyisi KOHTPOJIBHOU KapThI.

KoHTponbHbIE KapThl UCMOIB3YIOTCS AJISL TOTO, YTOOBI OMPENEIUTh, HAXOIUTCS JIN
IIPOLIECC B CTATUCTUYECKH YIIPABIIIEMOM COCTOSIHUH.

IIpy npuMEHEHHHM KOHTPOJIBHBIX KapT KPUTEPUEM HAxXOXKACHUs Ipolecca B
CTATUCTUYECKU YIPABIAEMOM COCTOSHUM SIBJISAIOTCSA KOHTPOJIbHBIE TPAHHULIBI.

Eciu HaHeceHHOE Ha KapTy 3HAYEHHME BBIXOAMUT 3a JIOOYI0 M3 KOHTPOJIBHBIX
IPAHUL, TO COCTOSHHE CTAaTUCTUYECKOM YIIPABIAEMOCTH IOABEPracTCsi COMHEHHIO:
HE0OXOJMMO BBISIBUThH HECITydaliHbIE (CIEIMaIbHbIE) TPUUMHBI U UCKIIOUUTD UX.

MOJIEJIbHBII [TPUMEP

B koHmuTepckoM LEeXy NpH yHPAaBIECHUHW IPOLIECCOM BBINEUYKU KOHTPOJIUPYETCS
KOJIMYECTBO HEAOIMEUYEHHBIX Oynoyek. s 3Toro ¢ Kaxxaoro MpOTHUBHS OTOUPAIOT U
MPOBEPAIOT MO TpH OyI0UKH. B 1yXOBOM KAy OJHOBPEMEHHO MOKET HAXOAUTHCS OT
15 no 20 mpoTHBHEN, TO ECTh KOJINYECTBO MPOBEPSEMBIX U3IEJINA HEMOCTOSHHO.

B aTOM ciydae s CTaTHCTHYECKOTO YIPABJIEHUS MPOLECCOM MOXKHO MPUMEHUTH
KapTy J0JIEW HECOOTBETCTBYIOIIMX €IMHUIL] B IOATPYIIIE — p-KapTy.

JlaHHbIE, MOTY4YEHHbIE B pe3yibTare KoHTposst 10 moarpynn npuBeeHbl B TaOIUIE
2.

JIns KaXaoW NOATPYNIBI ONpPENENIeHA A0J1 HECOOTBETCTBYIOIIMX E€AUHUIL I10
dbopmyze (1). Hanpumep, asis nepBoit rpymmb:
=™ _ 3 _00625°

n 48

entpanpaas muaust CL paccunteiBaeTcs o gopmyiie (3):

10

>.np,
CL-p-= ]i) _ 3+2+16+...+3 :@:071222
Zn 48+54+54+..51 540
i
j=1

p

YpOBHM KOHTPOJBHBIX TPAHUI] PACCUUTHIBAIOTCS JJI KaXKIOW MOATPYIIIHI
OTIIEIBHO 1O (hopMysie U3 TaduIIbl 1.
BepxHsis KOHTpOJIbHAS TpaHUIlA JIs1 TOATPYIIHI 1:
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uct, = p+3 | P4=P) _g199243 /% ~0,2641
nl

HwxHsis KOHTpOJIbHAS TpaHUIa AJ1si TOATPYIIIHI 1:

LCL =p-3 Lln: P) 012223 % =-0,0196

Bce PaCCYUTAHHBIC 3HAYCHHA ypOBHeﬁ KOHTPOJIBHBIX TIpaHUI IIPUBCACHLI B

tabmnurie 3.
Ta6numa 2 — Pe3ynbraThl KOHTPOJIS
Ne O6Bem Yucno Hons
MOATPYMI | MOATPYII | HECOOTBETCTBYIOII | HECOOTBETCTBYIOIIL UCL LCL
BI Bl WX eIUHUI NP WX CIUHUIL p
1 48 3 0,0625 0,2641 | -0,0196
2 54 2 0,0370 0,2559 |-0,0115
3 o4 16 0,2963 0,2559 |-0,0115
4 60 4 0,0667 0,2491 | -0,0046
9) o4 9) 0,0926 0,2559 |-0,0115
6 S7 4 0,0702 0,2524 | -0,0079
7 57 8 0,1404 0,2524 | -0,0079
8 60 15 0,2500 0,2491 | -0,0046
9 45 6 0,1333 0,2687 | -0,0243
10 51 3 0,0588 0,2598 | -0,0154
20 | 540 2.np 66 p 0,1222

Bce 3nauenus ypoBHeit LCL oTpumarensHbI, MOSTOMY HIDKHSS KOHTPOJBHAS
rpaHulla OTCYTCTBYET (puc. 3).

p-kapma

3 0,3500
I

S

? 0,3000 A
3

3 0,2500 -
g

(Vo) 4
2’ 0,2000
g

S 0,1500
V7]

1 2 3 4 5

6

7 8 9 10
Homep nodepynnbi

Pucynoxk 1 — KonTpoJsibHas kapTa J01€i HECOOTBETCTBYIOIINX €IUHUILL

NuTepnperanuss KOHTPOJIBHOM KapThl. Ha MOCTpOEHHOM KapTe HOBE TOYKH
(moarpynnel 3 ¥ §8) BBIXOAST 32 KOHTPOJBHYIO T'PaHHUIly, MO3TOMY MOXHO CIENaTh
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BbBIBOA O TOM, 4YTO IIPOLHECC BBIIICYKU 6y.TIO‘ICK HC HaXogUuTCA B COCTOAHHU
CTaTUCTUYECCKOMN YIpaBJIIEMOCTH.

NHANBUIY AJIBHOE 3AJIAHUE

Bb10paTh TUII ¥ TOCTPOUTH KOHTPOJIBHYIO KapTy AJI aHaJIM3a MpoLecca 1o YUCITy
HECOOTBETCTBYIOIIEH NMPOAYKIUH B CIECIYIOUIUX CUTYyalUsIX.

1) KoHTponmpyercsi KOJIM4eCTBO HETePMETHYHBIX YIIAKOBOK coka B K maptusix. B
KOKJIO0M MNapTUX MPOBEPSETCS MO OJHOW YHAaKOBKE M3 KaXKIOM MATOM KOpPOOKH.
KonuecTBo KOpOOOK B MapTUAX HEU3MEHHO.

2) IIpoBepsieTcst KOTMYECTBO UCIIOPUYEHHBIX KIIyOHEH kapTodens, ymakoBaHHOTO B
Memkd 1o 10 kr. KoHTposro mojaBepraercs mo OJHOMY MEMIKY M3 KaXIOW MapTUH.
KommgectBo mapruii K.

Jlanubie BoIOMpatoTcs 1o Tadauue 3.

Buumanme! Eciaun B Bameil curyauuu o00beM NOArPYNINbl JIOJKEH OBITH
NOCTOSTHHBIM, IIPUHUMANTE €ro paBHbIM 00beMy moArpymbl Nel.

Jlureparypa
1. M.X. CepreeBa, C.M. XapaxamsiH CTaTUCTUYECKUE METOAbI B YIPABICHUU
KadecTBOM: yueb.mocodue. — PoctoB v/l Usmarensckuii nentp AI'TY, 2013. — 127 c.
2. TOCT P 50779.42-99 "Cratuctuueckue wmeroasl. KOHTpOJBHBIE KapThl
[lyxapTra".

IHPAKTHYECKASA PABOTA Ne9.
OLHEHKA TEXHUYECKOI'O YPOBHA TPOAYKINHN

[locnenoBaTenbHOCTD pelICHU 3a0a4u:

- IlocTpoiiTe Mepapxuio, HauMHas C BEPIIMHBI, YEPE3 MPOMEKYTOUYHBIE YPOBHH
(KpuTepuHu) K CaMOMYy HIDKHEMY YPOBHIO (KOTOPBIM OOBIYHO SBJISIETCS TEPEYHEM
aIIbTEPHATHUB).

- [TocTpoiiTe MHOKECTBO MAaTpPHUI] NONAPHBIX CPABHEHUU ISl KAXKAOT0 U3 HUKHUX
YPOBHEH - IO OJJTHOM MaTpULE sl KAKIOTO dJIEMEHTA, IPUMBIKAIOIIETO CBEPXY YPOBHS.

- Ilocne mpoBenmeHHss BceX NApHbIX CpPaBHEHMM M BBOJA  JIAHHBIX [0
COOCTBEHHOMY 3HAUYEHUIO MTPOBEPUTH COMIACOBAHHOCTh. 3aTEM, UCIOJIb3YsI OTKIOHEHUE
Rmax OT N, IPOBEPUTH UHICKC COTJIACOBAHHOCTH.

Otansl 3 1 4 NpoBOIATCS JII BCEX YPOBHEW U IPYNI B UEPAPXUH.

- Ucnonb3yst MepapXMUeCKUil CUHTE3 AJI B3BEUIMBAHUS COOCTBEHHBIX BEKTOPOB
BECAMU KPHUTEPHUEB, BBIYUCISAETCS CyMMa IO BCEM COOTBETCTBYIOIIMM B3BEIICHHBIM
KOMIIOHEHTaM COOCTBEHHBIX BEKTOPOB YPOBHSI HEpApXUH, JICKAIIETO HIDKE.
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- [IpoBepuTh COracoBaHHOCTh BCEH HMEPAPXUHU.
- [IpoBecTr MHTEpHpETALUIO U AHAJIU3 PE3YyJIbTATOB pacyuera.
Tabnuna 2 — 3HaueHHs YaCTHBIX KPUTEPUEB

No Moienp MalIuHBI X1 Xy | X3 | Xy Xs X6 X5 Xs
1 |DON 1500 16,25 | 20,0 | 3,0 | 1,25 | 2,25 | 81,7 | 106,0 | 10,0
2 |DOMINATOR 98SL | 11,83 | 240 | 2,0 2,30 | 0,40 | 80,5 | 120,0 | 5,0
3 |FIATAGRI 3600 13,40 | 21,4 |1 20| 0,80 | 1,00 | 84,0 | 120,0 | 5,0
4 |M 7720 TITAN11 1250 | 25,9 | 3,0 | 2,80 | 6,20 | 81,0 | 1410 | 5,0
5 |DD 8820 2060 | 295 (3,0 0,30 | 0,70 | 81,0 | 119,0 | 5,0
6 |DOMINATOR 68 10,30 | 144 | 1,7 | 1,00 | 2,00 | 88,0 | 140,0 | 5,0
7 |KEYS 1660 18,00 | 27,0 | 3,0 | 0,90 | 3,40 | 84,0 | 130,0 | 5,0
8 |DD 1055 10,80 | 175 |120| 1,20 | 0,30 | 795 | 150,0 | 5,0
9 |E_516B 3,20 | 170 | 1,7 | 1,20 | 0,70 | 84,0 | 223,0 | 13,0

B Tabnuue 2 npuHATH clienyronne 0003HaueHus: X1 — NPOU3BOAUTENBHOCTb, T/4;
X, - pacxod TOIUIMBA, JI/4; X3 - MOTEPH 3€pHA 3a MOJIOTUIKOU, %; X, - mpobiieHue
3epHa, %; Xs - copHas mpumechb, %; Xp - ypOBEeHb Liyma B Kabune, nb; Xy -
HapaboTKa, 4; Xg - YUCIO OTKA30B.

Jluteparypa
1. M.X. CepreeBa, C.M. XapaxamsiH CTaTUCTUYECKUE METOAbI B YIPABICHUU
KadecTBOM: yueb.mocodue. — PoctoB u/[1: Uzmarensckuii nentp AI'TY, 2013. — 127 c.

IMPAKTUYECKASA PABOTA Nel10.
PA3ZBEPTBIBAHUE ®YHKIINU KAYECTBA

OCHOBHBIE IHATU ITOCJIEAOBATEJIBHOI'O
PA3BEPTBIBAHUA ®YHKIIMN KAUYECTBA

Pa3zBepThiBanue (yHKIIMHM KayecTBa MPOBOAMTCS B HECKOJIbKO 3TamoB. CHauana
BOXHBIC IIOXKEJIaHUSA IOTpeOuTeneli ¢ mnomompio 1epBoro «Jloma KauecTBa»
peo0pa30BLIBAIOTCS B ACTAIBHBIC XapaKTEPUCTUKH MPOAYKITNH, a 3aTeM (ITOCPEICTBOM
Tpex mocnenywmmx «JlomoB KauecTtBa») — B jJeTalnbHble TEXHUYECKHE TPEOOBaHMS,
CHauaJia K XapakTepPUCTUKAM KOMIIOHEHTOB MPOJIYKIMU, TOTOM — K XapaKTE€PUCTUKAM
MPOIIECCOB W, B KOHIIE KOHIIOB, KakKk K crmoco0aM KOHTPOJsS U YIpaBJICHUS
MIPOU3BOJICTBOM, TaK U K 000PYOBAHUIO ISl OCYIIECTBIICHUS ATOTO ITPOU3BO/ICTBA.

[lepBoiit  «Jlom KauectBay (pucyHok 1) ycTaHaBIMBaeT CBSI3b MEXKIY
MoKeIaHUSIMH NoTpeOuTeNiel U TpeOOBAHUSIMU K XapaKTEPUCTUKAM MPOTYKIIUH.
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[ns Broporo «/loma KauectBa» LIEHTPOM BHUMAaHHUS SIBISETCS B3aHMOCBS3b
MEXIY XapaKTepUCTUKAMHM TPOIYKIMUA U XapaKTEPUCTUKAMU KOMIIOHEHTOB (YacTeil)
ATOU MPOAYKIIUH.

Tperuit «Jlom KauectBay ycTaHaBiIMBaeT CBs3b MEXAYy TpeOOBaHUAMH K
KOMIIOHEHTaM TPOJAYKIIMK M TpeOOBaHUSIMU K XapakTepUCTHKaM Iipouecca. B
pe3yibTaTe YCTAHABIMBAIOTCS WHAMKATOPHI (KPUTEPHUM) BBIMOJHEHUS BaKHEUIINX
(KpUTHYECKHUX ) POIECCOB.

Haxonen, c¢ mnpumenenumem uerBeproro «Jloma KauecTBa» XapakTepuUCTHKH
mporecca Tpeodpa3yroTcss B XapaKTEPUCTHKUA OOOPYAOBAHUS W CHOCOOBI KOHTPOJIS
TEXHOJIOTHYECKHX ONEpALMi TMPOU3BOJACTBA, KOTOPBIE CIEAYET MPUMEHHUTH JUIS
BBIITYCKA KAYE€CTBEHHOW POIYKIUHU IO PUEMIIEMOM LIEHE.

I[TIOCTPOEHUE «1IOMA KAYECTBA»

IIpu mnoctpoenun nepBoro «Jloma KauectBay pekoMeHayeTcs IEHCTBOBATH
CIEAYIOIIMM 00pa3oM.

OmnpenenstoT  KOHKPETHYIO TpyHIy HOTpeOuTeneil, COCTaBISIOT  CHHCOK
YCTaHOBJIEHHBIX U MPEINOJIaraéMbIX MOTpeOHOCTEN (0XKHMIaHUM) NoTpeduTenerd u
ONPENENSIIOT NPUOPUTETHOCTh 3TUX OXKHUJIAHUKA C HCIOJB30BAHUEM  BECOBBIX
K03(PUIIMEHTOB 1O MATHOAJUIBHOM IIKaJe, 3HaYEHUsI KOTOPBIX BHOCAT B cyOTaduiy 1
(pucyHok 2). Peectp oxumaHuii NOTpeOUTENECH, KACAIOMIMICS XapaKTEPUCTUK
NPOAYKUHH, COCTaBISE€TCS HAa OCHOBAaHMM aHalM3a pPE3yJbTaTOB, KOTOPbIE ObUIM
IIOJIyYEHBI B PE3YJIBTATE ONPOCA, AHKETUPOBAHUS WU APYTUM CIIOCOOOM.

O, (2) &) )

K| XapakTepuCTHKH aK| XapaKTepUCTUKH aK  XapaKTepHCTHKH ag XapakTepuCTHKH
npoxykuuu (TY) KOMIIOHEHTOB Yro npomecca Yo [POM3BOAICTBA

9

I
]
K=}
=}
5]

¥

Xapaxrepuctuku npoxykuuu (TY)

CBsizn Cas3u CBsizn Casizn

TpeGosanus norpebdureneit
XapakTepuCTHKH Tpolecca

XapaKkTepUCTHKH KOMIIOHEHTOB

IleneBbie 3HaUCHUS IleneBbie 3HaYCHUS] LleneBble 3HaUCHHS IeneBbie 3HauCHUS

TInanuposanue TIpoexrupoBanue IMpoekTuposanue TIpoekTupoBanue
MPORYKIMH U TPOYKIMH npouecca TIPOM3BOJICTBA
BeIpaboTka TY

Yro xoTaT Yro MbI cobupaemcs Kaxk mb1 cobupaemcst
llOTpeGMTeJlM U Kak NPOU3BOAUTH U HU3roTaBJIMBATh

MBI coGHpaemcst HpOaBaTh H KaK MbI KPHTHYECKHE
JOOHTBCS UX MOYKEM BBINOJIHHTh KOMIIOHEHTBI?
YAOBJIETBOpEHHs? TpeboBanus TY?

Pucynox 1 — OcHoBHBIC mIaru pa3BepThiBaHUs (HYHKIIUNA KaueCTBa
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Koppensunonnas MaTpuia

X
<

CIIeIaTh

Texuuueckue XapaKTEPUCTUKH
Uro

crenarh

Marpuua cBszeit

Ienu npoekra

OneHka IpoayKIHU
Baxxnocts

Osxuanus noTpeduTesei

o OreHka TeXHHYECKHX XapaKTEPUCTUK

\

| VmxeHepHas OLlEHKA KOHKYPEHTOCIIOCOOHOCTH 2 3
TIPOAYKIMH
LleneBble 3HAUCHUS

8

Pucynok 2 — bazoBas ctpykrypa QFD-muarpammer («/Ioma Kauectsay)

CpaBHUBAIOT XapaKTEPUCTUKH (IKCIUTyaTallMOHHbIE KayecTBa) MNPOAYKIIUH
«HAILIEW» OpraHu3alyy C MOKa3aTelsiMU NPOAYKUWU KOHKYPUPYIOIIEH OpraHU3aliH
WIM LEJIeBbIMU 3HaueHUsMU. OILIEHMBAIOT M BBIPAXAIOT B BHJE YHCEN KayeCTBO
NPOJAYKIMH, a 3aTeéM B MHCbMEHHOM BHUJE MPEJICTaBISAIOT €€ CHIbHbIE U ciadble
CTOpPOHBI (C TOYKM 3peHus norpeduteneit). [Ipu BbICTaBIEHUH OIIEHOK HMCHOJB3YIOT
NATUOAJUIBHYIO IIKATy OT «OTIMYHO» [0 «IUJIOXO», @ UMEHHO: 5 — OTJIMYHO; 4 —

XOpomio; 3 — YIOBISCTBOPUTEIBLHO (B OCHOBHOM COOTBETCTBYET); 2 — HE OYCHB
YAOBJIETBOPUTEIBHO (COOTBETCTBYET OTYacTH); 1 — 1I0X0 (HE COOTBETCTBYET
OKHJIAHUSIM).

NaeHTupuuupyroT 1 KOJIMYECTBEHHO OMPENESIOT LEIM U 33aJaul IUIAHUPYEMBIX
yIydlleHud. B NUMCbMEHHOM BHAE MPEACTABISIIOTCS, KAaKUE CBOMCTBA MPOIYKLUH,
BXOJSIME B PEECTp OXHUAAHUNH NOTpeOUTEeNeH, MAOKHBI OBITh YIy4IIEeHbl, H
OTOOpaXKaIOTCSl ATU LIeJIM M 3aJadyd B BHJE JOKyMeHTa. [Ipu 3TOM HUCHOJIB3YIOT
nATHOAIITbHYO mIKaly. OLeHKH BHOCAT B cyOoTabmuily 3 (cMm. puc. 2).

Jlnst Tex okugaHui nmoTpeOuTened WM XapakTEPUCTHK MPOAYKIMH, KOTOpbIE HE
TpeOYIOT YJIy4lleHUs, LEeJeBble 3HAYEHUS YCTAaHABIMBAIOTCS Ha OJIHOM YpPOBHE C
MMEIOLIMMHUCS Ha JAHHBI MOMEHT OLEHOYHBIMU 3HAYEHUSIMH JUJISI STUX OKHUIAHUM.

C NOMOILIBIO ONMPENENEHHBIX IENEBbIX 3HAYEHUM BBIYMCISIOT OTHOCHUTEIIBHBIC
BEJIMYMHBl «CTENEHW YIy4UIEHUs» KadecTBa (IO KaXIOM U3 XapaKTEPUCTHK
MPOIYKITMN) TI0 hopmyiie

cv- 1)

Q|
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rae CY — cTeneHb yiaydlleHus;
[] — neneBoe 3HaYCHUE;
O — o1leHKa MpOyKIuu (cM. 1. 2.2).

PesynbraTel BbrumcieHuid no ¢opmyne (1) mpocTaBisitoTcs BO BTOPOM CTOJOILIE
cyotabmuipl 3 (cM. puc. 2).

[Tocne 3TOoro B paMkax ompenaesieHus Ielield MPOoeKTa JI0JKHA ObITh YCTaHOBJICHA
BECOMOCTh KAXKJIOTO OXKHUJIAHHUS TOTPEOUTENsT WM XapaKTEPUCTUKH MPOIYKIIUU.
BecoMocTs BEIMHCIAIOT 11O hopmyIie

Be=BuexCY (2)
rae Bc — BeCOMOCTb OXKUJAHUS NOTPeOUTENs, Boc — BaXKHOCTh OXKUJAHUS OTPEOUTENs,
CV — cTeneHp yaydlIeHus.

Pe3ynbpTaThl OLIEHKHM BECOMOCTEN pa3IMYHbIX OKUIAHUM MOTPEOUTEIS MOMENAtOT
B TpeTUil cTOJ0eIr] cyOTadauubl 3, a B JIOMOJTHUTEIBHYIO HIKHIOIO CTPOKY 3TOTO XKe
CTOJIOIIa BHOCHTCSI CyMMa BCEX 3HAu€HM BecoMocTed. B uerBepThiii cTONOEI]
cyOTabmuibl 3 BHOCATCS (BBIpQXKCHHBIE B MPOIEHTAX ) 3HAYEHUSI BECOMOCTEH KaKJI0TO
OKUJIaHUS TTOTPEOUTENCH.

OsxuaaHus TOTpeOUTENeH MePEeBOAATCS Ha S3bIK MOIIAIONTUXCS KOJTMUYECTBEHHOMY
ONpENICICHUI0 TEXHUYECKUX MapaMeTpoB U XxapakTepucTuk mnpoaykuuu. Ilocrme
OKOHYaHHUs dTana paldoThl, CBA3AHHOTO C BHU3yalM3allMell M OIEHKOW BECOMOCTH
OXXKHMJIaHUHN TOoTpeburteneit, HeoOxoaumo pemutb, KAKoOecrneunTs BBIMOJHEHUE 3THX
OKHMJIAaHUHM Ha MPAKTUKE, T.€. 32 CYET U3MEHEHUSI KaKUX MapaMETPOB (XapaKTEPUCTHUK)
MPOAYKIIUM MOTYT OBITh BBITIOJTHEHBI PA3IMYHBIC 0XKUJIAHUS OTPEOUTENEH.

TouHee ToBOpsI, yCTaHABIMBAIOTCS, KAK TEXHUUYECKHUE XapaKTEPUCTUKHU MPOAYKIIUU
(KAKHano caenatrb?) COOTHOCSATCS € TEM, UYTO OXHMIAOT M XOTAT TOJYYUTH
notpedutenu (UYTOHano caenats?).

Hccnenyerca B3aMMO3aBUCMMOCTh  MEXKAY OXUIAAHUSMU TOTpeOuTenei u
napamMeTpaMu (XapakTepUCTHUKAMU) TEXHUYECKUX YCIOBUN Ha MPOIYKIIHIO, pabOTHI,
ycnyrd. B marpuiie cBsized, SIBISIOIICHCS ILIEHTPAJIbHOM YacThiO OOIIEH MaTpHIIbI
«loma KauectBa» (cm. puc. 2, cyOrabnuma 5), oTMedaercs, HACKOJBKO CHIIBLHO
TEXHUYECKUE TMapaMeTpbl W XapaKTePUCTUKU TMPOAYKIMU BIHSIIOT HAa YPOBEHb
YAOBJIETBOPEHUS MOTPEOHOCTEN M OKUJAHUKM ToTpedurtenei. M3yqaeTcss cuiia BIUSHUS
TEXHUYECKUX XapaKTEPUCTUK MPOIYKIIMHA HA BBHITOJTHEHHUE OXKUIAHUMN MOTPEOUTEIIS.

[TocpencTBoM MaTpuIlbl CBSI3€M HCCIETYETCS B3aMMOCBS3b MEXKAY OXKHUIAHUSIMU
noTpeOuTeNe U TEXHUYECKUMHU XapaKTepUCTUKaMu (MapaMeTrpamMu) MpOAYKIUHU. DTa
paboTa BkJIOUaeT B cels B3aMMHYIO CTBHIKOBKY Toro, «UTO Hamo cunenatb?» ¢ Tew,
«KAK 310 Hano cnenats?».

[lycras (He3amosHEHHas) CTpOKa B MaTpUIIE CBsI3€H 03HAYaeT OTCYTCTBHUE KaKOM-
au00  CBSI3M  MEXKJIY  TEXHHYECKMMH  XapaKTEPUCTUKAMU  MOPOAYKIHMH U
COOTBETCTBYIOIIMM OXKHUJAHUEM MOTPEOUTEIs, 3aMMUCaHHBIM B ATOM CTpOKe (HU OJIHA U3
TEXHUYECKUX XapaKTePUCTHUK MPOTYKIIMHU HE MOXKET YAOBJIETBOPUTH JAHHOE OKUJIAHHE
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noTpeduTeneil). AHaJIOTMYHO MyCTas KOJOHKA YKa3blBa€T Ha HEHY>KHOCTh 3TOH
TEXHUYECKON XapaKTEPUCTUKH, BKIFOUEHHON B CIIMCOK XAPAKTEPUCTUK MPOAYKLIHH H
yaopoxaroiie ee. Kaxapiii aieMeHT (sueiika, KJIETOYKa) MaTPUIlbl CBSI3EH, CTOSIIUI
Ha TIEPECEUCHUU €€ CTPOK U CTOJIOIOB, OMpPEAEsIeT UMEIONIYIOCS CUITy B3aUMOCBS3U
MEXIY 0KUIAHUSIMU TTOTpeOuTENeH (3amMCaHHBIMU B KaXA0W CTPOKE MATPHUIIbI CBSI3EH)
U TEXHUYECKUMHU XapaKTePUCTUKAMH MPOAYKIUHU (3alMCAHHBIMU B KaXKJOM CTOJIOLE
TON ke Marpullbl cBsizei). CHUMBOJ, KOTOPBIA HAXOJUTCS B KaXIOM U3 3THUX
DJIEMEHTOB, €CIIM Takas B3aUMOCBSI3b MMEETCSA, ONPEAEISET, HACKOJIbKO CHJIBHA 3Ta
B3aUMOCBS3b.

OTcyTCcTBHE KAaKOTO-TMOO CMMBOJIa Ha MEPECEUCHUU CTPOK U CTOJIOIOB MATPHUIIBI
CBSI3€l O3HAYAET, YTO HET B3aUMOCBS3M MEXAY COOTBETCTBYIOIIUMU OXHUIAAHUSIMHU
MOTPEOUTENCH U TEXHUYECKUMU
XapakTepUCTUKaMHU OPOAyKUHuH. [IpuHATHI cieayromue 0003HAYEHUS CHJIBI CBSI3U U
COOTBETCTBYIOIIME YUCIIOBBIE OLICHKU:

(® — cunbHas O -—cpemusas  /\ — cnabas
(9), (3), (D).

UucnoBple  OLEHKM  3HAYUMOCTH  B3aUMOCBSI3U  KaXIOM  TEXHUYECKOU
XapaKTEePUCTUKU C OXUJAHUSMU TOTpeOUTENed MOJDKHBI OBITh TPEICTABIICHBI B
AYEMKaxX MaTPULIbI CBS3€M HA PUCYHKE 2. DTU OLEHKU 3HAYUMOCTH PACCUUTHIBAIOTCS 11O
dbopmyie

3n=CxBc (3)
r7ie 3H— 3HAYMMOCTb B3aUMOCBSI3H,
(- cuyia B3aMOCBSI3H,
Bc— Becomocts, %.

[Tpu BeIuKcneHusix mo gopmyie (3) UCHOIB3YIOTCS YUCIOBBIE 3HAUCHHSI BECOBBIX
KO3((PUIIMEHTOB «cujla B3aUMOCBSI3M», a 3HAUYEHMs IOKa3zaTeJed «BECOMOCTb, %o»
OepyTcs 0 TaHHBIM YE€TBEPTOTO CTOJIONA cyOTabuiibl 3 (cM. puc. 2).

CyMMBI 4YHMCHOBBIX 3HAUYEHHI [OKa3aTelied «3HAaYMMOCTh B3aWMOCBSI3M» IIO
KOKJIOMY CTOJOIY (KOJIOHKE), MPEACTABJICHHBIE B BEPXHEM CTPOKE «CyMMapHas
OIICHKa» CyOTaONMuIbl 7, TMOKa3bIBAlOT MPHOPUTETHOCTh KaXKIONW TEXHUYECKOUN
XapaKTePUCTUKH.

Bce 3HaueHus, crosimue B BepXHEH CTpoke cyOTadiuubl 7, cyMMupyor. B
pe3yibTaTe MOJYyYalT WTOTOBYIO BEIMYMHY, KOTOPYIO 3aHOCST B JOMOJHUTEIbHYIO
sueiky cyotabmuibl 7. B HUXKHEH cTpoke cyOTabiuibl 7 MOMEIIAIOTCS YHMCIIOBBIC
3HAYCHUS TPUOPUTETHOCTH (BBIPAXXKEHHBIE B TPOILICHTAX OT HMTOTOBOM BEJIWYHWHBI)
KaX10M TEXHUYECKOU XapaKTEPUCTUKHU.

Cuna B3aMMOCBA3M MEXKIY TEXHMYECKMMHU MapamMeTpamMu oOToOpakaeTrcs B
arieMeHTax (suyeilkax) TpeyroibHOW MaTpullbl cBsizei (cyOradnuma 6), oOpasyrouiei
«KPBIILY» MaTPULBI «JI0Ma Ka4eCTBA», C UCITOIb30BAHUEM CIIEAYIOIINX CUMBOJIOB:

@  — NoJIOKUTENIbHAS ©  — oTpuUATelbHAas
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CBSI3b; CBS3b.

OdopmisitoTcss B TUCBMEHHOM BHUJIE TOJyY€HHbIE 3HAYEHUs BCEX TEXHUYECKHUX
napamMeTpoB M XapaKTEPUCTHUK MPOAYKIMU C YKa3aHUEM €IUHUIl UX U3MEpPEeHUs (eciu
3TO BO3MOYKHO).

IleneBble 3HAUYECHUSI TEXHUUECKUX XAPAKTEPUCTUK MPOIYKIUU OIMPEACNAIOTCS Ha
OCHOBE UMEIOIINXCS JJAHHBIX C YY€TOM UX NPUOPUTETA.
AHAJIOTUYHO CJIEIYEeT ACHCTBOBATH W TMPH IMOCTPOCHUU KAKIOTO W3 TOCIEAYIOIIHX
«JlomoB KauectBay.

MOJEJIBHBIN ITPUMEP

Paccmorpum mpumep PaspepreiBanust @yskiuu KauvectBa pabor mo ybopke
3€pHOBBIX KYJIBTYp KOMOAWHOBBIM cTIOCOOOM. J{71s1 BBISIBJICHHSI OKUAAHUNA MTOTPEOUTENS
0T yOOPOUHBIX padOT UCIOJIb30BAaHA METOIMKA «MO3rOBOT0 ITYpMay. Ha mepBom »Tamne
«MO3TOBOTO IITypMa» BBISBJICHBI CIEAYIOLUIME HaMOOJee CYIIECTBEHHbIE TI'PYIIIbI
noTpeOHOCTE:  ypokall, 0€30MacHOCTh W SKOJOTMYHOCTb,  MHHHMMAJIbHBIE
MaTepHaJIbHBIC 3aTPATHI.

3areM onpeesieHbl XapaKTEPUCTUKU KauecTBa BBINOIHEHNs yOOpOUHbIX padoTt. Ha
OCHOBE TMOJYYEHHBIX JaHHBIX IOCTPOCHO JI€PEBO NOTPEOUTENBCKUX OXKUIAHUN U
XapaKTEpPUCTUK KadecTBa YOOpOYHBIX palboT (pucyHok 3). [lepeBo HMMEET IIeCTh
YPOBHEH — OJMH ypOBEHb TPEOOBAHMI U MSATh YPOBHEH XapaKTEPHUCTHUK, MOITOMY
HEO0OXO0IMMO MOCTPOUTH 1sATh JJoMoB KauecTsa.

TPEEOBAHILT XAPAKTEPIICTIKIT

Vposers 1 | Vposers 2 ! Vposers 3 | Vposens 4 | Vposens 5
i ] '

Vpoxai

BesomacHoCTs B
SKONOrHYHOCTE

MHHAMATEHEIE
T
3aTpaTE

Pucynok 3 — JlepeBo noTpeOUTENbCKUX OKHUIAHUI
1 XapaKTePUCTHUK KadyecTBa yOOPOUHBIX paboT
Cormacio QFD xaxnaeiii  ypoBeHb JepeBa TOTPEOUTENLCKUX — OXKUIAHUI
COTOCTAaBIISIIOT C  TOCICAYIOIIMM  ypOBHEM, OMNpEneNisis HanuMEHEe BaXKHBIC
XapaKTEPUCTUKH, KOTOPBHIC TPHU MabHEUIIEM pa3BEepPThIBAHUM HE YYHUTHIBAIOTCS. B
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nocneareM JloMe BBISIBJICHBI OCHOBHBIE HAIlpaBJICHUS PaboT MO yIydIIeHHIo Tpolecca
yOOpPKH 3€pHOBBIX KYJIBTYP.

[lepeeiii Jlom KauectBa (pucyHOK 4) CBSI3BIBAET MOXKETAHUS IMOTpeOUTENeH ¢
XapakTtepuctTukamu 1 ypoBHS. Jlims kaxkmoidl rpynmbel TpeOoBaHWUN © IS BCeX
XapaKTepUCTHK OMpeNeeHbl 3Ha4deHHWs BakHOCTeH. KoppensimoHHas wMarpuia
(«xpprmay Jloma) 3amosiHeHAa CHMBOJIAMHU, YKa3bIBAIOIIUMHU Ha TMOJIOKHTEIBHYIO WIIH
OTPHUIIATEIBHYIO CBS3b MEXKIY COOTBETCTBYIONIMMHU XapPaKTEPUCTUKAMH C TTO3HIIHMA
uHTEepecoB notpedbutens. B «Bepanae» Jloma mpeacraBieHbl 3HAYCHUS] BECOMOCTEH ISt
MoKeJTaHUM OTPEOUTEIeH.

[To moctpoenHomMy JloMy BHAHO, Y4TO HamOOJIEE BaXXHBIMH XapaKTEPUCTHKAMU
yOOpOUYHBIX pabOT SBISIOTCS 3aTpaThl HA AKCILTyaTaIMIo, TEXHUUECKOE 00CITy)KHBAaHUE
U PEMOHT 3€pHOYOOPOYHBIX KOMOAWHOB, KOJMYECTBO M KAYECTBO 3€pPHA, Ha KOTOPHIC
CJIeIyeT OOpaTUTh MOBBIIIICHHOS BHUMAHHE.

He3nauntenbHbIM ¥ MajOBaXHBIM MOKHO Ha3BaTh 3aTpaThl HAa OIUIATy TPy.Ha,
KOTOpbIe B fAanbHeeM rnpu PassepreiBanun Oynkinu KauectBa yOopouHbIX paboT He
paccMaTpuBalOTCs.

[Tarerit lom KadectBa (He MPUBOAMTCS B HACTOSAIIMX METOAMYECKUX YKA3AHHSIX)
MO3BOJIMJI  MEPEeUTH K XapaKTepUCTUKAM HUBIIETO YPOBHS, CpEAd KOTOPBIX
BOKHEUIITUMU MTPU3HAHBI «KBaTU(UKAIUS KOMOaHepay U «KBATU(PUKALINUS HHXECHEPaAY.
[Ippy »TOM YCTAaHOBICHO BIUSHUE «UH(DOPMAITMOHHOTO OOECIEYCHUs» Ha OTH
XapaKTEPUCTHUKHU.

I\‘Ol)])EJIHLlI T0HHaA CBASE

@  monoxTemsHAA D

&
] OTPIHILIATE TBHAA <] @ 3 f VBeMeHIe
Bug cBasi
) o ¢ YMeHBIIeHITe
@ cIImBHAA () &
o cpeaHa (3) © o
A cmabas (1) =) 7] S @
I v v [ .
o
VEopounzie padoTEr E @ e
5| g i
TpeGopanma 5 X apaKTepHCTIEIL 1-ro YPORHA ] E FE E a
KIIeHTa ] EY— é " 5 g 2
E Komn- |Ba moe  |Kommiecteo| P T [3atparsima) 2| 2 =) 3 z
Kavecteo | S o, | AKEIVATA- | . ol 4 5] @ 3

Pucynok 4 — Ilepsbiii [Jom KauecTBa
4. IIPAKTUYECKOE 3AJJAHUE

33



[To 3amanuio mpernogaBaTess pealn3oBaTh Npoueaypy Pa3zBepTbiBaHus (QyHKIUHU
KauecTBa JJIsl NPOAYKTa WIIA YCIIYTH.

[Ipumepsl TeM WHAMBUYATbHBIX 3aaHHM.

1. PazBeprThiBanue ¢yHKIMM KadecTBa MedeHbs «OBCSHOE» MPOU3BOACTBA
numekomonHaTa «I 1K «Yanreipckuing.

2. PasBeptbiBanve (GYHKIUM KayecTBa MHUHEPAIbHOW BOJBI  «AKCHUHbBS»
npousBoacTea OO0 «Dupma «Axka-{on».

3. Pa3sBepreiBaHne QyHKINU KayecTBa MOOMIBLHOTO Tenedona SonyEricssonC510.

4. PaspepteiBaHre (PyHKIIMU KadecTBa aBToMoOwmis Jlama-Kammaa mpousBojcTBa
OAO «ABTOBA3».

5. Pa3BepThiBaHuME (YHKIMU KadecTBa 3€pHOYOOpoYHOro komOaiiHa  ACros
npou3sBojictBa OO0 «K3 «Poctcenbmarnny.

Jlureparypa

1. BceoOmiee ynpaBinenue kadectBoMm: yueOHUK 1yt By3oB / O.I1. I'myakus,
H.M. T'opOynos, U.A. I'ypos, FO.B. 3opun; noxa pen. O.II. I'nmyakuna. — M.: Paauo u
cBs3b, 1999. — 600 c.

2. VYhpapieHue  KauyecTBOM  MNPOAYKIMH. WHCTPYMEHTBI H  METOBI
MEHeDKMeHTa KadecTBa: yueOHoe mocooue/ C.B. Ilomamopes, C.B. Mumenko, B.S1.
beno6parun, B.A. Camoponos, b.1. I'epacumoB, A.B. Tpopumon, C.A. ITaxomoBa,
O.C Ilonomapesa. — M.: PUA «Crannaptsl u kauectBo». — 2005. — 248 c.

INPAKTHYECKASA PABOTA Nell.
OLHEHKA XAPAKTEPUCTHUK KAYECTBA ITPOLHECCA

CTATUCTUKU IPUTOJHOCTU U BOCITPOU3BOJMMOCTU
[TIPOLIECCA

[Iponeaypa omnpeaeneHus: CTaTUCTUK, UCTIOIB3YEMbBIX JJISl OIIEHKH XapaKTEPUCTUK
kauecTBa npouecca, ycranorieHa ['OCT P MCO 21747, u pacnpocTpaHsieTcsl TOIbKO
Ha HETIPEPBhIBHBIE XapaKTEPUCTUKH.

KitoueBbIMU MOHSTUSMHA CTaTUCTUYECKOTO YMPABJICHUS TMPOIECCAMH  SBIISIFOTCS
CTaOMIIBHOCTH TIPOIIECCa U COCTOSIHUE CTaTUCTUYECKOM YIPaBIIIeMOCTH TIpoliecca.

CTaOuiIbHBIA TPOIECC, MPOIIECC B COCTOSHUU CTAaTUCTUYECKOW YIPABISIEMOCTH —
MpOIECC C TMOCTOSSHHBIM CPEIHUM, HM3MEHUYMBOCTh KOTOPOTO BbI3BAHA TOJIBKO
CIIy4yallHbIMHU MIPUYHUHAMM.

Jlnst  omneHKM CTaOMJIBHOCTH W CTaTHUCTHYECKOW YMPaBIIEMOCTH MpoIlecca
MPUMEHSIIOT KOHTpOJbHbIE KapThl [llyxapTa.
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W3MeHYMBOCTh ~ TIpoIlecca  XapaKTEepPH3YIOT  CPEIHUM  KBaJAPaTHUYCCKUM
otkinoHeHueM (CKO). Paznuuarot coocmeenuyro u nonnyto U3MEHUYUBOCTH Mpoliecca.

CoOcTBeHHass  M3MEHUMBOCTh  TNpHUCyIIa  MpolleccaM,  HaxoIdIUMCI B
CTaTUCTUYCCKU YIPABIIIEMOM COCTOSIHMM, M BBbI3BaHA CIydallHBIMH TpuduHamu. [lpu
orieHke co0ctBeHHOM n3meHunBoct CKO S, MOKeT onpenensiThes 1o popmynam:

s, - % (1)s, =25 2 mm s, - |25 (3)

d,
rae R- cpemHee apupMETHYECKOE 3HAYCHHME pa3Maxa; M — KOJMYECTBO MOJrPYIII
00BeMOM n; Si — BBIOOPOUHOE CKO I-i MOATPYTIIBI;
do, Cq — KOHCTAHTHI, COOTBETCTBYIOIIHE 3HAYCHUIO n (o
['OCT P 50779.42).

[TonHas U3MEHUYHMBOCTH MpOIlecca BhI3BaHA KaK CIyYalHBIMU, TaK U CIICIUaTIbHBIMU
npuanHaMu. [ orneHkw monHOW m3MeHumBocTH ompeaensercs CKO S; (B ciydae
HOPMAJIBHOTO pacupeeaeHus):

_ 2 Ry (4)

SI _\/N_]-Z(Xi Xt)

rae N — 00beM BBIOOpKH (OHa MOXKET BKIIFOYATh M MOATPYIT 00beMOM N);
X =3, ©)

I[JUI nponecca B COCTOSHHH CTaTUCTUYECKOM YIpaBIKICMOCTH OLICHKH SW u St
CXOOATCA.

Paznuuaror noxazamenu M unoexcol IMpUIroaHOCTH MW  BOCIIPOHU3BOAHMMOCTHU
nporiecca.

[Toka3zaTenmu MPUTOAHOCTH ¥ BOCIIPOM3BOIUMOCTH TIPOIIECcca MPEACTABISIIOT COOOM
CTaTUCTUYCCKHEC ITOKA3aTCInu BBIXOI[HOﬁ XapaKTCPUCTUKN KadeCTBa IIPOLECCCA,
ITO3BOJIAIOIINC OLICHUTD CIIOCOOHOCTH Imponecca noAACPKNBATD BBIXOJHYIO
XapaKTEPUCTUKY HA YPOBHE YCTAHOBJIEHHBIX TPEOOBaHUM.

IToka3zarens BOCIIPONU3BOAUMOCTH IMPUMCHAIOT TOJIBKO JIIs IMponecCCoB,
HaxogAmuxca B  COCTOAHHHU CTAaTUCTUYCCKOM yopaBJsiIeMOCTH, €CJIM 3TO HC
IMOATBCPIKACHO, TO IIPUMCHAIOT IIOKA3aTCJIb IIPUT'OAHOCTH.

B cayuae HOpMmanbHOrO pacmpenesieHuss B KadyecTBE OIICHOK IOKa3aTesei
MNpUIroaHOCTH U BOCIIPOU3BOANMOCTH ITPUHHUMAIOT BEIINYHNHY

utzS. (6)
re {4 — CpPeAHee 3Ha4YeHHe, MPUHUMAEMOe PAaBHBIM X, WIH X (YPOBEHb LEHTPAJIbHOM

JMHUU Ha X-KapTe);

Z — xBanTUIb (pyHkimu Jlamiaca. Beibop 3HaueHus Z 3aBUCUT OT TPeOyeMOTO 3HAUCHUS
noKasaTeisl Ipolecca B HECOOTBETCTBYIOIIMX €IWHUIAX MPOAYKIMH Ha MHJLIHOH.
OOb14HO Z paBHO 3, 4 wnu 5, yto cootBercTBYeT 2700, 64 1 0,6 HECOOTBETCTBYIOIIUM
eIMHUIIAM Ha MUJIJTHOH.
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Wunexc npuromHoctd mpouecca P, — HMHAEKC OTpakaromui yCTOWYHMBOCTH
npoiiecca, cTabUIIbHOCTh KOTOPOTO0 HE IMOJTBEPIK/eHA, OTHOCUTEIBHO YCTaHOBJICHHBIX

I'PaHUIIL:
U-L
PP = GSt ! (7)

rac UulL - BCPXHAA W HWXXHAA TI'paHULBI IIOJIA OOITYCKA, 65t — JIMHa OIIOPpHOI'O

WHTEpBaJIA JIJI1 HOPMAJIBHOTO pacrpeeacHusl.

JIJ1st OTICHKH YCTOMYMBOCTH TIpoliecca, CTaOMIBHOCTh KOTOPOTO HE MOATBEPKIICHA,
OTHOCHUTEJIbHO HUWKHEW W BEpXHEH TpaHuIl MO JIOMYyCKa BBEJAEHBI COOTBETCTBEHHO
HWKHUH Ppy 1 BepxHuil Py MHIEKCHI IPUTOJHOCTH:

_pu-L _U—u,
PpkL = 381 ! (8) PpkU —? (9)

Hupexe Bociponssoaumocty nporecca Cy — HHAEKC, OTPaKAIOUIUM YCTONYUBOCTD

CTaOMJIBHOIO MPOLECCa OTHOCUTEIBHO YCTAHOBJICHHBIX I'PAaHUIL MOJIS I0IMyCKa:
C,= H. (10)
6S,,

JUis OLIEHKM YCTOWYMBOCTH CTAaOMJIBHOTO IPOLIECCa OTHOCUTEIBHO HUXKHEW U
BEPXHEH IPaHUI] TI0JIA JOIyCKa BBEIECHBI COOTBETCTBEHHO HIKHUN Cpy 1 BepXHUil Cpyy
WUHJEKCBI IPUTOAHOCTH:

u-L U—pu
Cow = ! 11 Cow = ) 12
P 3S, ( ) P 3S,, ( )

OO01ast 1011 HECOOTBETCTBYIOIIUX €IMHHULl MPOAYKIIMH OIpPENEIsIeTcsl Kak cymma

BEPXHEM Py U HUXKHEU P 10JI€d HECOOTBETCTBYIOIIMNX €AUHHLI;
p1—-U L—u
pP:pU_'_pL:(D[ j"'q{ j (13)

o o

rae @ — dynxus Jlamnaca; o — CKO (S wiu Sy).

[lonBepxHE W HWKHEW JOJSIMH HECOOTBETCTBYIOIIMX €IWHUL MOPOAYKIIUU
MMOHUMAIOTCA YaCTH PACHPEACICHUS XAPAKTEPUCTUKHU, KOTOPBIM COOTBETCTBYIOT
3HA4YEeHUs 0OJIbIIIE BEPXHEW 1 MEHbIIIC HUXKHEH TpaHull MOJIs JOMYyCKa.

METOJAUKA AHAJIN3A COCTOAHUSA ITPOLUECCA
N OITPEAEJIEHNA MHAEKCOB ITPUT'OJHOCTH
N BOCITPOU3BOJAMMOCTHU

[To pe3ynpTaTam M3MepeHUl XapaKTEPUCTHKHU MPOIIECCa MOCTPOUTh KOHTPOIbHYIO
KapTy X -R U OLIGHUTH COCTOSIHHE Mpoliecca.

OueHuTh U3MEHYMBOCTH Tpolecca:

- €CJIM CTaOMIIBHOCTB IMpoliecca MOATBEPKIIEHA, TO ONPeneanTs Sy, o ¢popmye (1);

- €CJIU CTaOUJILHOCTH TIpoliecca He MOATBEPIKIEHA, TO ONPEEIUTh S o dhopmyie

(4).
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OnpenenuTh Moka3areib MNPUTOJHOCTH WM BOCIPOM3BOAMMOCTH IIpoliecca Io
dbopmyie (6).

OnpenenuTh 3HAYEHUST WHACKCOB TMPUTOJAHOCTA WJIM BOCHPOU3BOJAMMOCTHU
npoiiecca:

- I7Isl TIpoliecca, CTa0MIbHOCTh KOTOPOTO HE MOJATBEPKICHA, ONIPEIETUTh 3HAUYCHUS
Pp, Ppkt, Ppku 110 popmyiam (7-9);

- 17151 crabuibHOTO Ipouecca onpeaeauts 3HaueHust Cp, Cor, Cou 110 hopMynam
(10-12).

Ecnu monmydeHnHbIe 3HaYeHUST HHACKCOB MEHBIIE 1, TO BOCTIPON3BOIUMOCTh
(IpUTrOHOCTH) Tpoliecca HEYAOBIETBOPUTEIbHA.

O1eHUTh 0’KHMIaeMbIH YPOBEHb HECOOTBETCTBUHN MIPOIYKITUHU B
HECOOTBETCTBYIOIINX SAUHHUIIAX HA MIJITHOH. /{7151 3TOrO Heobx0oamMO 110 hopmyre (13)
OTIPEICITUTH JTOJTF0 HECOOTBETCTBYIOIMINX SAMHUI] 1 YMHOKHUTH TIOJy4YEHHOE 3HAUCHUE
Ha 1 MJIH.

MOJIEJIbHBII ITPUMEP

B teuenue pabouei Henenu (5 qHEN) NPOU3BOIMIUCH U3MEPEHHS IMAMETpaA Balia
15h7 mocie 00paboTKK Ha TOKAPHOM CTaHKe. EjKeHEBHO KOHTPOITIO MOABEPTajoCh IO
Tpu BBIOOpKM H3 7 peraned kaxzgas. C MOMOIIbIO KOHTPOJIBHOM KapThl X-R
YCTaHOBJIEHO, YTO MPOLIECC HAXOIUTCS B CTA0OMIIBHOM COCTOSIHUU. [Ipu 3TOM nosryueHsl
CJIC/YIOIINE JaHHbIC: [IEHTPAIbHAS JIMHUS X -KaPThl CL =X =14,993 MM, CPEIHHUIA pa3Max
R=00034 MM. TpeOyercs OLIECHUTh BO3MOXXHOCTH MpoIlecca yIOBJIETBOPSATh
YCTaHOBJICHHBIM TPEOOBAHUSIM:

- TPaHUIIBI TTOJIS JOITycKa i pazmepa 15h7:L=14,982 (mm) u U=15,000 (Mm);

- IOMyCTUMBIN YpOBEHb HECOOTBETCTBUH (PPM): 64 eTUHUIBI HA MUJUIHOH.

Pewenue.

Tak kak cTaOWJIBHOCTH Ipoliecca MOATBEP)KIEHA, TO OLEHKAa H3MEHYMBOCTHU
omnpenensercs mo gpopmyne (1), wis N=7 3nauenue kodppurmenrta d,=2,704:

_ R _00034 50106 (Mm).

Yd, 2,704
ITpu pacueTe HOKas3arels BOCIPOU3BOAMMOCTH IIPOLIECCA IPUHUMAEM 4 = X =14,993,

Z=4, 1.K. TpeOyemMoe 3Haue€HNE HECOOTBETCTBYIONIUX EAMHUI] MIPOIYKIINA HA MUJUIMOH
paBHO 64, u S=S,:

14,993+4-0,00126 MM 14,993:+0,00504 (MM).
OnpenensieM 3Ha4€HUSI UHACKCOB BOCTIPOU3BOIMMOCTH MPOILIECCa:
o _YU-L_15000-14982 0018
* 6S, 6-0,00126 0,00756
_ X-L 14993-14982 0011 _
- 3S,  3-000126  0,00378

=238

CpkL

37



_U-X 15000-14,993 0,007 _
3Sy, 3-0,00126  0,00378

Bce monydycHHBIC 3HAYCHWS HMHIECKCOB CBHJICTEIIBCTBYIOT O TOM, YTO IPOIECC
yIOBJIETBOPSAET YCTaHOBJICHHbIM TpeOoBaHMsAM. OpHako HauMeHbIUd u3 Cpg U
CokUMHIEKC BOCIPOU3BOAMMOCTH — BepxHUH Cpy CBUAETEIBCTBYET O TOM, 4YTO
YCTOMYMBOCTh ~ TpOIlECCa  OTHOCHUTEIILHO  BEPXHEH TIpaHUIbl MO  JOMycKa
CPaBHUTEIBHO HHU3KA.

Omnpenenum J0ITI0 HECOOTBETCTBYIOMINX €IUHUI] TIPOTYKIINU:

Do = Py + P, = Q(Wj@[l“v%zwj _ = ((-556) + DEB,73)

C pkuU

0,00126 0,00126
3naveHus GyHkmuu Jlamiaca MOXHO OTpPEISIUTh [0 COOTBETCTBYIONIEH TaOuIIE,
aubo ¢ mnomomplo  cnerpanbHoi  pynkumn  MSOfficeExcel. B tabmammax
MaTEeMaTHYeCKONW CTaTHUCTHKU MaKCUMaJbHOE 3HaueHWe apryMeHTta ¢yHknuu Jlammaca
paBHO 5,0, MOTOMY YTO NpPH YBCIMYCHUM 3HAUCHUS apryMEHTa 3HAYeHHE (DYHKIIUU
acuMmnroruuecku npubmmxaercas k0,5, Hampumep, @(5,0)=0,49999971335,
d(5,05)=0,49999982097, u, kak BUAHO, 3TU 3HAYEHHUS MOKHO MIPUHATH paBHbIMU (,5.
DTO OKpYTJICHHE MPAKTUUECKH HE OKKET BIUSHUS HAa PE3YIIbTAThl PACUCTOB.
B paccmaTpuBaemom cityyae IpuHAMAEM
®(-5,56) + D(8,73) ~-05+0,5=0.
To ecTh 0JI1 HECOOTBETCTBYIOIIMX SIUHUIL IPOIYKIIUN ITPaKTHISCKH paBHa (.
C nmomorisio MSOfficeExcel monyueno cienyromee
®(-5,56) + D(8,73) ~ 0,5+ 0,5=-0,499999987 + 0,5 = 0,000000013,
[Tomyyennoe 3Hauenue cooTBeTcTBYeT 0,013 HECOOTBETCTBYIOIIMM E€IWHUIIAM
NPOAYKIIMKM HA MUJUTHOH, YTO MCHBIIIE JOIMYCTUMOTO 3HAYCHUS 64.
BbIBO: IpOLIECC COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSIM.

WHAVBUTY AJIbHOE 3ATAHUE

[To npuBeneHHbiM B Tabiuie | JaHHBIM OIIEHUTH COOTBETCTBHE IMpoIecca
YCTaHOBJICHHBIM TPEOOBAHUSIM.

Taomuna 1 — cxoguele qaHHbIE

Bapuan| Pasmep X g |CrabwibHoc| d St ppm

T Th

1 15 15,000 | 0,0035 Ja 2,326 | 0,0014 2700
-0,018

2 15-0,006 14,996 | 0,0120 Her 2,534 | 0,0110 64
-0,024

3 15 14,998 | 0,0056 Ja 2,704 | 0,0025 2700
-0,008

4 150,009 15,001 | 0,0210 Her 2,847 | 0,0270 64
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0,001
5 150,009 14,995 | 0,0017 Ja 2,970 0,0081 2700

PEKOMEH/JAIIUM 11O HAITMCAHHUIO KYPCOBOI'O ITPOEKTA

1. OBIIUE ITOJIOKEHW A

1.1. e KypcOBOr0O NPOEKTUPOBAHUSA

Llenpr0 KypcOBOro NpOEKTHPOBAaHUA MO AUCHUIUIMHE «CTaTUCTUYECKHE METObI B
YIOpPaBICHUM KauyeCTBOM»  SBIIETCS  3aKpEIUIEHHE TEOPETMYECKHX 3HAaHUH W
npUoOpeTeHNE HABBIKOB MCIOJb30BaHUSI UHCTPYMEHTOB CTATUCTUYECKOTO YIIPaBJICHUS
Ka4€CTBOM.

KypcoBoil mpoekT sBIseTCsS CaMOCTOSATENbHOM CTYAEHUYECKON pa3paloTKoi,
HaIIpaBJICHHOW HA PEIICHUE AKTYAJIbHBIX IPOU3BOJACTBEHHBIX 3a/1a4.

KypcoBple NpOEKTHl BBIOJHAIOTCA CTYAEHTAaMH Ha OCHOBE IOJyYEHHBIX
TEOPETHUYECKUX 3HAHUW, pEe3yJbTAaTOB MPOU3BOACTBEHHBIX MPAKTUK, PpPE3YyJIbTAaTOB
HAy4YHO-UCCIIEI0BATEIbCKUX Pa0dOT (€CIH CTYIEHTHl HEMOCPEACTBEHHO y4aCTBOBAJIU B
HHUX).

1.2 HanpaBneHust KypcoBOro MpoOEeKTUPOBAHUS

Tembl M HampaBlieHHS KypCOBOTO MPOECKTUPOBAHMS JOJKHBI COOTBETCTBOBATH
3aJa4aM MPOQPECCHOHANBHON JesTeNbHOCTH OakanaBpa 1o Hampasienuto 27.03.02
«YTpaBiieHHE KadeCTBOM», OTHOCSIIMMCS K Kypcy «CTaTUCTHYECKHME METOABI B
YIPABJICHUHN KAYECTBOM:

a) MPOM3BOJCTBEHHO-TEXHOJIOTNYECKAs AEATEIBHOCTD:

- HETIPEPBIBHOE UCCIIEA0BAHNE MPOU3BOCTBEHHBIX IPOLECCOB C LIEJIBIO BBISIBICHUS
IIPOU3BOUTEINIBHBIX ACHCTBUM U TIOTEPS;

- TEXHOJIOTMYECKHE OCHOBBI (DOPMHMPOBAHMSI KauecTBAa M IPOU3BOJIUTEIBHOCTH
TpyAa;

- METpoJIoru4eckoe  oOeclieyeHUue  MPOCKTUPOBAHMS, TMPOU3BOJICTBA U
AKCILTyaTallNH;

- pa3paboTKa METOJOB W  CPEACTB  TMOBBIMIEHHS  O€30MaCHOCTH U
HKOJIOTUYHOCTHUIIPOLIECCOB;

- IpUMEHEHHEe WH()OPMAIMOHHBIX TEXHOJOTMM B CTAaTUCTHMYECKOM YIPABICHUU
Ka4€CTBOM.

0) opraHu3alMOHHO-YIPABJIEHYECKAs AESITEIbHOCTD:

- COJEp>KAHHME YIPABICHYECKOTO Yy4eTa M HPAKTUYECKOE HCIOJIb30BAHUE
nokasareieil TEepeMEHHBIX U TOCTOSIHHBIX 3aTpaT Ha oO0ecredyeHue  KadyecTBa
IPOIYKLNH;
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- OpraHu3aLys KOHTPOJI U MPOBEACHUSI UCIIBITAHUN B IPOLIECCE TPOU3BOJICTBA;

- OpraHu3alys MEpOINpPUATUI MO YIYyYIIEHUIO KaueCTBa MPOIYKIUU U OKa3aHUs
YCIIyT;

B) HAYYHO-UCCIIEIOBATEIbCKAs JESATEIIbHOCTD:

- aHaJIU3, CUHTE3 U ONTUMM3AIMUS [IPOLECCOB 00ECIIEUEHUsI KaueCTBa UCIIBITAHUH,
cepTu(UKauy IPOAYKIHMH C IPUMEHEHUEM IPOOJIEMHO-OPUEHTUPOBAHHBIX METO/I0B;

- aHaJIU3 COCTOSHUS M JMHAMUKa TOKa3aTelel pa3BUTHS CHUCTEM YIPaBICHUS
Ka4yeCTBOM IMPOIYKIIUHU U YCIIYT;

- aHanu3 M pa3paboTka HOBBIX Ooznee 3(D(PEKTHUBHBIX METOJOB M CPEACTB
KOHTPOJISI TEXHOJIOTHUECKHUX MPOIIECCOB;

- HCCIEeNOBaHUE, aHaNu3 U pa3paboTKa CTAaTHCTUYECKUX METOAOB KOHTPOJIS
Ka4yecTBa;

- UCCJIeIOBaHNE METO/IOB TUIAHWPOBAHUS KaueCTBa,;

- UCCIIEIOBaHME U pa3paboOTKa MPHUHLUIIOB OOECHEeUEHUsT M YIpaBICHUS
KayeCTBOM IMPOIYKIUHU U YCIIYT;

I') IPOEKTHAs JESATEIbHOCTD:

- pa3paboTKa COBPEMEHHBIX METO/IOB IPOECKTUPOBAHUS CHUCTEM YIPABICHUS
KayecTBOM, (POPMHUpPOBAHUE LiE€JeH NMPOEKTa, KPUTEPUEB M IOKa3aTele JOCTHXKEHHUS
LeJIel, TOCTPOEHUE CTPYKTYPhI X B3aUMOCBSI3EH;

- TPOCKTHUPOBAHUE U COBEPIICHCTBOBAHHE KOMMYHHUKAIIMOHHBIX IPOIIECCOB U
IpoLEeAyp MPU3HAHUS 3aCTYT KaUeCTBEHHO BBIITOJIHEHHOW PaboTHI;

- UCIIOJIb30BaHNE UH(GOPMAIIMOHHBIX TEXHOJIOTHIA u CUCTEM
aBTOMATU3UPOBAHHOTO TMPOEKTUPOBAHUS B MpodeccuoHanbHON cdepe Ha OCHOBE
CHUCTEMHOTO TI0JIX0/1a;

- MPOEKTUPOBAHUE MOJIETICH CHCTEM YIpPaBIECHHUS KaueCTBOM C MOCTPOSCHUEM
00O0OIIEHHBIX BAapHUAHTOB pEUICHHs] MPOOJIEMBbl W aHAIU30M OSTHUX BapHAHTOB,
IPOrHO3UPOBAHME TMOCJIEICTBUN Ka)kKJOr0 BapHaHTa, HAXOXJICHHUE pEIICHUS B
YCIOBUSIX MHOTOKPUTEPUATBHOCTH U HEOIPEAEICHHOCTH.

[TpumepHbie BapuaHTbl GOPMYIUPOBOK TEM KYPCOBBIX POEKTOB:

- «Craructuyeckoe obecrieueHrne KauecTBa MPOU3BOJICTBA ra30BbIX NMPUOOPOB Ha
3AO0 «Pocrosrazoanmnapary;

- «Pa3paboTka  METOIMKM  CTaTHCTUYECKOTO  YNPABICHHUS  IMPOLECCOM
MexaHu4eckoil 00paboTku 3arotoBku 3yduatoro kosieca PKT 801.04.000.605 na OOO
«Cenbxo3aeranb-TT»;

- «Cratuctuueckast 00pab0oTKa JaHHBIX UCIIBITAHUN Kupnuda Mapku M-125y.

Tema xypcoBoro mpoekrta GopMyIupyeTcs:

- Ha OCHOBE MaTepUaAJIOB IPOU3BOCTBEHHON MPAKTHKH CTYACHTA;

- Ha OCHOBE XO03/IOTOBOPHON U OI0JKETHOU TEMAaTUKH paboT Kadeapbl;

- CAMOCTOSITEIBHO CTYACHTOM TI0 COTJIACOBAHUIO C MPEIo/iaBaTeseM;
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- PYKOBOAMTENIEM KYypCOBOI'O MPOEKTUPOBAHUS (TOJBKO B TOM Cllydae, €clid TeMa
He ObLyIa OIpesiesieHa CTYICHTOM B YCTaHOBJIEHHBIE CPOKH).

Tema, o0beM M cofepikaHHE KypCOBOTO IMPOEKTa OMPEAeIsIOTCS 3aJlaHheM Ha
KypCOBO€ IPOECKTUPOBAHHE, KOTOPOE COCTABJISETCS CTYJEHTOM COBMECTHO C
PYKOBOJIUTEIIEM.

2. OCHOBHBIE TPEBOBAHUA K CTPYKTYPE, O©OPMJIEHUIO
N COAEP)KAHUIO KYPCOBOI'O ITPOEKTA

2.1. CtpykTypa KypcOBOr0O pOEKTa

KypcoBoif mpoeKT COCTOUT U3 JBYX YaCTEW: MOSICHUTEIbHOM 3alUCKU (TEKCTOBAs
4acTh) U rpaduuecKou YacTH.

TpeboBanust k OQOPMIEHHIO KYPCOBBIX IPOEKTOB YCTAHOBJIEHBI CTaHIApPTOM
AL'TY [5].

KypcoBoil NpOEKT AOHKEH MMETh THUTYJIBHBIA JINCT M BEJOMOCTH KypCOBOI'O
IpoeKTa Ha OJaHKaX YCTAaHOBJIECHHOU (hOPMBI.

THUTYJIBHBII JTUCT KypCOBOI'O MIPOEKTA, BEIOMOCTh KYPCOBOI'O ITPOEKTA U 3aJaHUE
Ha KypCOBO€ NPOEKTUPOBAHUE JOJKHBI OBITH COpOIIIOPOBAHBI C IOSCHUTEIBHOM
3aIMCKON B YKa3aHHOM TOPSIZIKE.

[TosicHuTenbHass 3amucka BbIIONHSETCS Ha Jjuctax ¢opmata A4  (kpome
NPWIOKEHUI) U BKIIOYAET:

- TUTYJIBHBIN JUCT MOSCHUTENLHOM 3alIMCKU — Ha OJIAaHKE YCTaHOBIIEHHON (POPMBI;

- COAEpKaHWE — Ha JUCTaX C PAMKOW M OCHOBHOM HAIIMCBIO JJISI TEKCTOBBIX
JIOKYMEHTOB;

- BBEJICHUE — HA JINCTaX C PaMKO;

- OCHOBHAs 4aCTh — Ha JIUCTaX C PaMKOMH;

- 3aKJIIOYEHUE — HA JIUCTaX C PaMKOM;

- CIIUCOK HCIIOJIb30BaHHBIX HCTOYHUKOB — Ha JINCTAX C PAMKOW;

- MPUJIOKEHUS — Ha JIMCTaX JIFoOoro opmara.

ITosicHUTENBHAS 3aNIMCKA JTOJKHA UMETh CKBO3HYIO HyMEPALMIO JUCTOB. IIepBriM
JUCTOM TIOSICHUTENIBHOM 3alUCKH NpPH HyMEpaluud CYUTACTCS TUTYJIBHBIA JIUCT
NOSICHUTENbHOM 3anucku. HoMepa a1cTOB HAaHOCATCS, HAUWHASL CO BTOPOTO JIUCTA (JIUCT
«COJIEpKAHUE ).

I'paduueckass yacTb KypcOBOTO MPOEKTa JOHKHA BKIKOYATh WIUTFOCTPATUBHBIM
Matepuan Ha 2 — 3 nucrax ¢popmara Al ¢ paMKoOil 1 OCHOBHOM HAIMKCHIO.

2.2. ConepxaHue KypCcOBOro MpoOeKTa

[Ipu cocTaBieHUM MOSICHUTEIBHOM 3allUCKU PEKOMEHAYETCS NPUIIEPKUBATHCS
CJIECIYIOLINUX MOJ0KEHUM.
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Bo BBegeHuun HE0OXOAMMO J1aTh KpaTkoe OOOCHOBAaHUE aKTYyaJbHOCTH TEMbl U
NEPCIEKTUBHOCTU pabOT B BbIOpaHHOM HampasieHud. LlerecooOpa3sHo BO BBeIEHUU
MPUBECTU CCHUIKA Ha pa3iu4Hble JOKYMEHTHl (MEXKIyHApOJHBIE JOTOBOPHI, 3aKOHBI,
MOCTAHOBJICHUSI, CTaHJAPTBHl U Jp.), NEPUOJUYECKUE W3JaHUs (HANpUMEp, KypHAaJIbI
«CTtangapTbl u KauecTBOY, «I"naBHBIH METPOJIOT»), paboThI
aBTOPUTETHBIXCIECIIMAIUCTOB, MOJTBEPKAAIOIINE AKTyaAIbHOCTh U BaXKHOCTH TEMBI.

Pexomennyemslii 00beM BBeneHud — 1 — 2 nucra.

OcHOBHasi 4YacTb TOSCHUTENBHON 3alMCKH MOXXET BKIIOYATh CIEIYIOIINE
paszenbl:

1) cocTostHre Bompoca, LIeJib U 3a/1a4u padOoThI;

2) TeOpEeTUUYECKUH pa3ed;

3) obocHOBaHME MTPAKTUYECKOTO PEIICHUSI ITOCTABICHHOM 3a1a4n (IPOOIEMBI);

4) mpakTHYECKOE UCTIOIh30BAaHNE CTATUCTHUECKUX METOIOB.

B pa3znene «cocrtosiHue Bompoca, LIedb U 3aJauu paboThl» MPUBOIATCS KpaTKUE
CBEACHUS O MpPENNpUITHUH-0a3e MPAKTUKH, ONKCAHUE paccMaTpUBAaEMOM MPOIYKIIHH,
YCIIyTH, TEXHOJIOTMYECKOTO MpOoIecca, CUCTEMBI UM IpYyroro oobekTa. B 3T0T pasnen
TaK e CIeAyeT BKJIIYATh pe3yJbTaThl aHAIW3a JUTEPATYPHBIX HMCTOYHHUKOB IIO
TeMaTHUKe pPaOOThl. 3aBeplIaeTcs pas3fesl IMOCTAHOBKOM IIeIW M OCHOBHBIX 3ajlay
KypCOBOTO MPOEKTUPOBAHUSI.

Teopetnueckuii pa3gen BKIOYAET 0030p, OMHMCAHWE W aHAU3 CYIIECTBYIOIINX
CTaTUCTUYECKUX METOJIOB, Cpep WX HCIIOJIb30BAHMS, OTPAaHMUCHUN. 37eCh K€ JaeTcs
aHallM3 HOPMATHUBHOM W TEXHUYECKOW JOKyMEHTanmuu. B 3TOT pasgen cremyer
BKJIIOYATh MaTeMaTU4YecKoe OOOCHOBaHHWE TMPUMEHIEMBIX METOJAOB KOHTPOJIS U
yIpaBIEHUS KAYECTBOM.

B pasmene «oOocHOBaHME MPAKTHYECKOTO PEIICHHWS TOCTAaBICHHOW 3aJadmy
JIOJDKHO OBITh MPEMJIOKEHO PELIEHUE pPacCMAaTPUBAEMON B MPOEKTE MPOOJIEMbl. 31ECh
IPUBOJUTCS METOJMKA HCIOJIb30BaHUS CTaTUCTHYECKOIO METO/a MU COBOKYITHOCTHU
HECKOJIbKMX METOJOB NpHU pELIEHUH KOHKpeTHOM 3amauu. [lpum HeoOxomumocTu
NpPUBOMASTCS TpaBuja oTOopa mpod, dopmupoBanus BbIOOpok. Ecmu 310
IpearnoiaraeTcs IOCTaBICHHBIMM 3ajjauaMd, TO B AITOM pas3felie JOJDKHBI OBbITh
paccMOTpPEHbI HaIlpaBJICHUS YIYUIIEHUS UCCIIEAYyEeMbIX O0OBEKTOB (IPOAYKIIUHU, YCIYTH,
nporecca u Jp.), METO/IbI OLIEHKU JOCTUTHYTBIX Pe3yIbTaToB.

Paznen «mpakThdeckoe WCMONB30BAaHUE CTATHCTUYECKUX METOJOB» TOJIKEH
COZep)KaTh TPUMEPHI PEIICHUs TMPAKTUYECKUX 3a1ad. 3AeCh MPUBOASTCS HCXOIHBIC
JaHHBIE, 3TAIbl UX 00Pa0OTKH, MOyYCHHBIE PE3YIbTAThl, UX aHAIU3 U UHTEPIpPETAITHS.

B 3akimoueHuu TPUBOAUTCSA KpaTKOe OINKMCAaHUE OCHOBHBIX PE3yJIbTaTOB
KypCOBOTO MPOSKTUPOBaHMUs1. PekoMeHayemblii 00beM 3aKITtoueHus — | JTUCT.

[Tocrne 3akimoueHUsT MPUBOAUTCS CITUCOK MCTIOIH30BAaHHBIX HCTOYHUKOB, KOTOPBIN
odpopmitsieTcst B cootBeTcTBUM ¢ TpeboBanusmu 'OCT 7.1-2003.
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B mnpunoxeHusix NpUBOIATCA JOKYMEHTBI, HCIOJIb30BaHHbIE MpPU pa3zpaboTKe
NpoeKTa W HEOOXOAMMBbIE [Jisi €ro TMOHMMaHHWs (Hampumep, 4YEepTeXH, KapTbl
TEXHOJIOTUYECKHX MPOIIECCOB, MPOTOKOJbI UCTIBITAHUMN), WU SBIISIONINECS PE3YJIbTaTOM
TBOPUYECKOTO TPYy/a aBTOPa KypCOBOIO MPOEKTa (HAMpUMEp, METOJIUKH, IIPOTPAMMBI).

B rpaduyeckoit yacth KypcOBOTO MPOEKTa MPHUBOJAATCS TOJBKO MaTEpHAIbI,
pa3paboTaHHbIE AaBTOPOM CaMOCTOSITEIbHO M UMEIOIINE HEMOCPECTBEHHOE OTHOIIICHUE
K Teme npoekTa. Hampumep, MOCTPOEHHBIE KOHTPOJIBHBIE KapThl, THCTOIPAMMBI,
pa3iuuHbBle AUarpamMmbl, cxeMbl. He nomyckaercs BBIHOCHUTH B TpaUUecKylo 4acTb
YepTexH (3a UCKIIOYCHHEM pa3pabOTaHHBIX aBTOPOM IPOEKTA), CTPYKTYPHBIE CXEMBI
NPEeINpUITUNA U X TIoJipa3esieHui, pororpaduu U pUCYHKH MPOTYKITUH U T.11.

3. YPOBHHU CJIO)KHOCTHU KYPCOBBIX [TPOEKTOB 1 X OLIEHKA

MHoroo0Opasue CTaTUCTHYECKUX METOJOB W CYIIECTBEHHBIC pa3IMYUsi B HX
CIIO)KHOCTU JIeJIal0T OOOCHOBAHHOW TPaJalMi0 KYPCOBBIX IPOEKTOB II0 YPOBHIO
CJI0’KHOCTH M, COOTBETCTBEHHO, 3aTPAuYC€HHBIM aBTOpaMu ycwiusM. [loaTomy yke Ha
ATare COCTaBJICHUA 33JlaHUsl Ha KyYPCOBOW MPOEKT PYKOBOAUTEIb OINPECIISIET YPOBEHD
CJIIO)KHOCTHU pabOThI, KOTOPHIH OTpaHUYMBAET MAaKCHMAJIBHO BO3MOXHYIO OIICHKY 3a €€
BBITIOJTHEHHE.

Tabnuna — YpoBHM CIIOKHOCTH IMTPOCKTOB

YpoBeHb XapakTepHble IPU3HAKU MakcumanbHas
CJIIOXHOCTH OLICHKA
| - 6a3oBbIi [TpumeHensl TOJIBKO MPOCTHIE | «yIAOBJIECTBOPUTEITHHO

CTaTUCTUYECKHWE  METOAbl  KOHTPOJIS
kKauecTtBa (2-3 Buma). 3agaud MPOEKTa
CBOJATCSA K HECJOXXHOM CTaTHCTHUUYECKOM
00paboTke JTAHHBIX. [Ipeobmamaer
oInHcaTelIbHasl CTaTUCTHKA.

Il - cpennmii JIns  pelieHdsl TOCTaBICHHBIX — 3a]ay «XOPOLLIO»
MPUMEHEHbl ~ HECKOJBKO  Pa3IMYHbIX
CTATUCTUYECKUX METOJIOB B
COBOKYITHOCTU  (Hampumep, MPOCThIC
METOOLl +  aHaiuM3  CTaOMIBHOCTH
nporieccoB). Mcmonb30BaHbl ~ METOJIbI
CTaTUCTUYECKOTO IPUEMOYHOTO
KOHTPOJIA, TJTAHUPOBAHUS
SKCIEPUMEHTOB U PErpPeCCUOHHOTO
aHanM3a, TPOBEPKU  CTATUCTUYCCKUX
TUIOTE3 51 T.II. [Ipennoxensl
HaIpaBJICHUS YIyUlICHUN.
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[TponomkeHnue TabIuIIbI

Il - BEICOKMIT [IpensioxkeH OpUTHHAIBHBIA MOJXOJ K COTIUYHO»
UCIT0JIb30BAHUIO CTaTUCTUYECKOTO
MeTo/ia (MM COBOKYIMHOCTH METOJOB)
IpU PELIEHUU IOCTaBICHHOW 3aJayu.
[IpoekT siBnsieTCs peanbHbIM, UMEETCA
aKT BHEJIPEHUS, MUCHbMO MPEANPUITHSI.
PesynbTaThl paboThl OMyOJIMKOBAHBI B
MEYATHBIX W3AaHUSAX (WM CHAHBl B
neyatb), OOCyXJIamuch W  ObUIM
OJI0OpEHbl Ha HAYYHO-TIPAKTHYECKHUX
KOH(pEpEeHLUsX, OTMEYEHBI Ha
KOHKypcax  Hay4dHbIX  paboT U
WHHOBAIIMOHHBIX MMPOEKTOB H JIp.

VYPOBEHb CIOXKHOCTU MPOEKTAa MOXKET OBbIThb INEPECMOTPEH PYKOBOJUTENIEM Ha
J1000M 3Tare padoThl HaJl MPOEKTOM U MPHU MPEACTABICHUH €T0 K 3alIUTe.
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