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BBEAEHHUE

«CTaTHCTUYECKUE METOIbl PEryJMPOBaHMS W KOHTPOJIS KayecTBa MPOIYKIIMU
MAIIMHOCTPOEHHSI» — OJTHA U3 TUCIHILINH 110 BEIOOPY B OJIOKE CIIEIUATBHBIX JIUCIHU-
IUTMH, U3Y4aeMbIX CTYyJI€HTaMU B pamKax oOyudeHus no creuuanbHoctd 15100165 —
TexHoIOTHSI MAIIMHOCTPOCHMUS.

CraTucTHyeckue METONbl YIPABICHHS KAa4eCTBOM SBIISIOTCS 00S3aTENbHBIM
AIIEMEHTOM COBPEMEHHBIX CHCTEM MEHEKMEHTa KaueCTBa, BHEAPSEMBIX Ha POCCHIA-
CKUX TPEANPHUITHAX, KOHKYPEHTOCIIOCOOHOCTh KOTOPBIX BO MHOTOM 3aBHCUT OT
YMEHUS TIEpCOHAJa MPEIIPUATUS Ha IPAKTUKE IPUMEHSITH STH METO/IBI.

Llenpro mpenoaBaHus AUCHUILIMHBI SBISETCS PACHIMPEHUE TEXHHUYECKOH 3py-
JAHLUY CTYICHTOB U MIPHOOPETEHUE UMK KOMILIEKCA CHICNUANTbHBIX 3HAHUH U YMEHHH,
HEOOXOUMBIX ISl IPOSKTUPOBAHUS M OPTaHU3AIMU HAJCKHBIX U CTAOWIBHBIX IPO-
M3BOJICTBEHHBIX MPOIIECCOB, 00ECIIEYNBAIONINX U3TOTOBICHUE BBICOKOKAYECTBEHHOM
MPOAYKIIUH.

OCHOBHBIMH 33/1a4aMU U3YYCHUS TUCIUTUINHBI SIBIISTIOTCS:

— OBJIaJICHHE yMEHHEM OIICHUBATh BIHMSHUE PA3IMYHBIX IMPOU3BOJCTBEHHBIX
(haKTOPOB HA KAYECTBO BHITYCKAEMOW MPOAYKIIUH U HAXOIUTh ITyTH €0 TOBBIIICHHS;

— YCBOCHHE METOJIUK MTPOBEJCHUS CTATHCTUYECKOTO MTPUEMOYHOTO KOHTPOJIS T10
abTEPHATUBHOMY M KOJIMYECTBEHHOMY IIPH3HAKAM,

— YCBOCHHE METOJMK PETYJIMPOBAHMS TEXHOJIOTMYECKUX MPOIIECCOB, 00eCIeyn-
BAIOILIETO FAPAaHTUPOBAHHBIN BBITYCK BEICOKOKAYECTBEHHOM MPOTYKIIHU.

Penrenuto 3THX 3a/1a4 CIYXKHUT, B YaCTHOCTH, BBITIOJHEHUE CTYJCHTAMHU 3a09HO-
BeUYepHEero (aKyiabTeTa KOHTPOJIHHON pa0OThI IO CTATHCTUYECKHM METOJAM pery-
JHMPOBAHMSI U KOHTPOJISI Ka4eCcTBA MPOIYKIIUH, COJIEPKaHUE KOTOPOH MPENICTABICHO B
MpeajaraeMblX METOAMYECKHX YKa3aHWSAX. BBIMOJHEHHWE KOHTPOJIBHOW paboTHI
JOJDKHO TIOMOYB CTYJCHTaM JIy4YIlle YCBOUTH TEOPETUUYECCKHA MaTepuai, MpoJeMOH-
CTpUPOBATh YMEHHE MPUMEHITh OCHOBHBIC TEOPETHUECKUE TOJOKCHHS K PEIICHHIO
KOHKPETHBIX MPAKTUYSCKUX 3a]la4 YIPABICHHS KA4eCTBOM BBITYCKAEMOU MPOIYK-
uy. Bompockl KOHTPOJIBHON PabOTHl OXBAaTHIBAIOT OCHOBHBIC pa3zieibl Kypca. Jlis
O0JIEr4eHns] YCBOSHHS M3Y4aeMOr0 MaTepualia B METOJMYECKHX YKa3aHHSX MpUBe-
JCHBI TIpOrpamMMa Kypca, TeMbI MMOJIeKAIINe H3YYCHUI0, C aHHOTHPOBAHHBIMH TI0SIC-
HEHHMSIMH K HUM M YKa3aHUEM JINTEPATYPHBIX HCTOYHUKOB, KOTOPHIE OyIyT MOJIC3HBI
CTyZIEHTaM TpU M3y4eHUH Kypca «CTaTHCTUYECKUE METOIbI PEryJUpOBaHUS M KOH-
TPOJIsSI Ka4ecTBa MPOIYKIIMM MAIIMHOCTPOSHHS». DTO HE MCKIII0OYACT BO3MOYKHOCTH
MCIIOJIb30BAHUS JIUTEPATYPbI, HE YKa3aHHOM B CIMCKE, TEXHUYECKOW U PYrou JTOKy-
MEHTAIINH.



1. OFBEM U ITIPABMJIA BBITTIOJIHEHU S KOHTPOJILHOM PABOTHI
CTYJEHTAMM 3A0YHO-BEUYEPHEN ®OPMbI OBYUEHM S

KoHTposibHYI0 paboTy BBINOJIHSIOT U MPEACTABISIIOT HA PELEH3UIO B (popMme 1o-
scuutenbHol 3anucku (I13) oobemoM, kak mpaBuio, 12 — 14cTpaHul] pyKOIMKUCHOTO
TEKCTa, BKIII0Yasi PUCYHKH U TaOJINLIBI.

[losicHuTenpHyIO 3aMKCKy MeYaTaroT Ha MPUHTEpE Yepe3 1 MHTepBaji Ha JUCTax
oenoit Oymaru gopmara A4 (210x297vm). TekcT 3anIUCKU MTeYaTaroT Ha OJHOM WIIH
00erx CTOpoHax JIMCTa C OCTaBJIeHHeM Tosiei: ciaeBa — 30mM, cripaBa — 10MM, cBep-
xy u cHuzy — 20MmM. [lpu ucnonb3oBaHUU 0OOPOTHOM CTOPOHBI JucTa noje 30 MM
OCTaBJIISIFOT C MPaBOi CTOPOHBI, a 10 MM — ¢ 11eBOA.

[13 momxHa MMeTh OOJOKKY M3 BaTMaHa WJIM TOHKOIO KAapTOHA, HA KOTOPOH
BBITIOJIHAIOT HAJIKUCh MO 00pasily, MpeACTaBICHHOMY B mHpuiokeHun 1. 3amucky
OpOIIIOPYIOT JIFOOBIM JOCTYIMHBIM CIHOCOOOM, HO MOCi€ OPOILIIOPOBKH HE JOJIKHBI
BBICTYIIATh OCTPbI€ KOHIIBI TUTACTUKOBBIX MJIM METANTMYECKUX CKOO, criupaneit u T.1.

TexcT 3amucku AeNnAT Ha pasleibl B COOTBETCTBHHU C pacCMaTpMBaEMbIMH BO-
npocamu (Temamu). Paznmensl HymepyroT apabckumu nudpamu. Beenenne He Hyme-
pytot. [lociie HoMepa pazzaena craBsaT Touky. [locie Ha3BaHUs pa3zena TOYKY HE cTa-
BAT. TeKCT pazfena MOXKHO pa3/iefiATh Ha MOJApa3/ielibl, KOTOpble HYMEPYIOT apald-
CKUMHU LuppamMu B Mpenenax Kaxaoro pasnena. Homep moapasaena AOMKEH BKIIO-
4aTh HOMEpa paszieia u MoApas/ena, pa3ieleHHbie Toukol (Hampumep «2.3.», «3.1.»
U T.L).

B 3aronoBkax paszienoB U mojApa3/iesoB HE JOJIKHO OBITh MEPEHOCOB CJIOB. 3a-
TOJIOBKM TOJIPA3JIENIOB CIEAYyeT MUcaTh, OTCTYNHUB TPU CTPOUYKH OT MPEAbITYILIETO
TekcTa. OTCTYNUB CTPOKY MOCIIE 3arojioBKa, HAUMHAIOT MUCATh TEKCT MOApa3/ena.

[To Bcemy Tekcty I13 cnenyer cobmrogaTh eAMHCTBO TepMUHOJOTHHU. Pa3mep-
HOCTb OJTHOTO M TOTO e napameTpa B npezenax 113 nomkHa ObITh MOCTOSTHHOM.

Marematnueckue GopMybl T0KHBI ObITh HAIMMCAHBI OTYETIMBO. B skcmnka-
[USAX 3HAYEHUS CUMBOJIOB M YUCIOBBIX KOA()(PHUIIMEHTOB IPUBOIAT HEMOCPEICTBEHHO
nos GopMyJioil ¢ yKazaHHEM Pa3MEpPHOCTH U B TOHM IMOCIEIOBATEIBbHOCTH, B KaKOM
oHU JaHbl B (popmyre. [lepByro CTpOKY SKCIUIMKAIIMM HAYHMHAIOT CO CJIOBa «TIE»,
JIBOETOYME MTOCJIE KOTOPOT'O HE CTaBSIT.

WnnrocTpanuu B 3anucke (PUCYHKH, CXEMBI U T.I1.) U TaOJIMIIBI paCHoOaraT 10
tekcty 13 mocnie mepBoro ynoMuHaHusi O HUX, CHa0Kal0T MOSICHUTEILHBIMU HATHU-
CSIMH U HOMEpaMH, Ha KOTOPbIE JENal0T CChUIKH B TeKCTe. PHCyHKHM HymepyloT mo-
cie0BaTeIbHO apabCKuMHK MUdpaMu MOPSIKOBOM HyMmepaliuel B npeaenax Beew [13.

Bce mumocTpanuy UMEHYIOT pUCYHKaMu (CokpatieHHO «Puc.»). Kaxapiii pucy-
HOK COIPOBOKJIAIOT COJIEPKATEIbHOM HAAMKCHIO, KOTOPYIO pacrlojararT moj pucyH-
KOM IIOCJIE €ro HoMepa. 3/71ECh e Jal0T paciu@poBKY YCIOBHBIX 0003HaUYEHUH, Npu-
HATBIX HA PUCYHKE. PUCYHKH MOJDKHBI OBITh aKKypaTHO BBIMIOJIHEHBI KapaHIAIloM,



TYWIBIO WM CPEACTBAaMHU MamlMHHOW rpaduku. He momyckaercst BBIOIHEHHE CXEM
WJIM 3CKU30B OT pyKH. JlomycKaeTcs BBINOJHEHNE PUCYHKOB Ha OTAEIBHOW CTPAHULIE.

Kaxxgas tabnuna q0omKHA MMETh 3ar0JI0OBOK, MOSCHSIOMIMN CYIIIHOCTh MaTepua-
Ja, MPEJCTABIECHHOTO B Ta0JIuUIE. 3arojIOBOK MOMEIIAOT Ha/l TaOJIUIed U HAYMHAIOT
C MPONMUCHOW OYKBbI. TaOnHIbl HYyMEpPYIOT MOCIEA0BATENbHO apaOCKUMHU HUPpaAMU
NOPSAIKOBOM HyMepanuu B nipenenax Bcer [13. Homep Tabmuupl pa3memaror nepen
ee 3aroioBkoM. B Tekcre [13 cioBo «rabmuia» muimyT B COKpalleHHOM BHue (Ha-
pUMeEP, <«CM. Ta0JI. 2»).

Hywmepanus ctpaHull 3anucku J0DKHA ObITh CKBO3HOM: TEPBOM CTpPAHUIICH SIBJIS-
€TCS TUTYJIbHBIN JIMCT, BTOPOW — COAEPKAHUE, TPEThEN — BBEJCHHUE U T.1. HomMep mpo-
CTaBJISIIOT, HAUMHASL CO BTOPOI CTpaHUIlbl, apaOCKUMU I(PpaMu B IPaBOM BEPXHEM yT-
Jy WM B CEpeIMHE CTPaHMIIbI B ciiyyae, eciu [13 Hanmcana Ha 06enx cTOpoHax JIMCTa.

Bce ccpulkM Ha MCHOJIB30BAHHBIE JTUTEPATYPHbIE UCTOYHUKH JAKOT MO TEKCTY
[13 B kBajpaTHBIX CKOOKAaX C yKa3aHHEM HOMepa Mo OuOIHorpaguueckoMy CIHCKY
(mammpumep [2], [5] u T.11.).

bubnuorpaduueckuii COUCOK BKIIIOYAIOT B CKBO3HYIO HYMEpAIMIO CTPAaHUI] U
0o OpPMIIIOT B COOTBETCTBHH C OOLENPUHATHIMH TpaBmiiaMu. JIutepatypHbie UCTOY-
HUKHM pacriojaraimT B CIHCKE, Kak MpaBwiio, B aldaBUTHOM mopsake. B kauectse
npuMepa MOXKHO pacCMaTpuBaTh CIHCOK JIMTEPATYPbl B HACTOSIIMX METOJAMYECKUX
YKa3aHHUSIX.

3amanrie HA KOHTPOJBHYIO paboTy odopmisieTcs Ha OJaHKaX yCTaHOBICHHOMN
dbopmbl (CM. TIPUIIOKEHUE 2) U COCTOUT M3 IATH pasziesioB. B pazmerne 1 ykasbiBaroT
HAaUMEHOBaHHUE JIETalM, IJii KOHTPOJIA KayecTBa KOTOPOM HEOOXOAMMO pa3paboTarh
metonuky nposenenust CIIK mo anprepHaTUBHOMY NPHU3HAKY, B pa3iene 2 IpUBOIST
3HaYeHHUe MapaMeTpa JeTalu, JUisi KOHTPOJISE KOTOPOTO HE0OXO0UMO pa3padboTaTh Me-
toauky npoBeneHus CIIK mo konmuectBeHHOMY npu3HaKy. Pasnen 3 BkIo4yaeT uH-
(dbopmartiio o nmapamerpe AeTaiu, A KOTOPOro HeoOXoAUMO pa3padoTaTh METOAUKY
perynupoBanus TII Ha OCHOBE KOJMYECTBEHHBIX JTAHHBIX U ITOCTPOUTH KOHTPOIBHYIO
kapTy. B pasnene 4 yka3plBalOT HAaUMEHOBAHUE JETAIH, AJSI KOTOPOl HE0OXO0auMO
pa3zpaborarh MeTOAMKY perynupoBaHus TII Ha OCHOBE aabTEPHATHBHBIX JAHHBIX U
IIOCTPOUTH KOHTPOJIbHYIO KapTy. B paznene 5 npuBoasAT 3HaU€HHWE KOHTPOJIUPYEMOTO
napameTpa JeTalu, JUisi KOTOPOro He00X0MMO MOCTPOUTH MO0 AUarpaMmy pacceu-
BaHusd, Tu00 quarpamMmy McukaBel, 160 ructorpammy. B koHIle 3aaHus yka3biBa-
I0T JaTy ero Bblgadyu. [loanuceBaoT 3aaHne NpenogaBaTenb U UCIIOIHUTED — CTY-
nent. Kpome 3aganus npenopaBareslb M CTYAEHT HOANMCBHIBAIOT TUTYJIBHBIM JIMCT
(mpunoxeHune 2) OKOHYATEITBHO 0(OPMIICHHOW KOHTPOJIBHOM pabOTHI.

[Ipu pa3zpaboTke 3aaHusi HA KOHTPOJIbHYIO paboTy CIEAyeT, 0 BO3MOKHOCTH,
UCIIOJIb30BaTh B KayecTBE 00BEKTa KOHTPOJIA JETalu C MPOU3BOJACTBA, IIe paboTaer
CTYyZIEHT. B 3TOM ciydae CTyZIEHT MOXKET BOCIIOJIb30BaThCA IPU BBIITOJIHEHUN COOT-
BETCTBYIOILUX Pa3/I€JI0B 3a1aHUSI KOHKPETHBIMU JAHHBIMH PEAJIbHOIO MPOU3BOACTBA.



2. TEMbI U METOAMYECKUE YKA3AHUWA [10 AUCLHUITJIIMHE

HepequL TEM AHUCHUIIINHBI «CTaTucTHYeCKUe MCTO/JIbI PCTYJIUPOBAHUA U KOH-

TPOJII Ka4CCTBa IMPOAYKIHMHU MAIIMHOCTPOCHUA» U KPATKHUE MCTOJUYCCKHUE YKA3aHHA
10 TEMaM H3JI0’KCHBI B ITIOPAJAKEC UX HyMCPAllluH B tabm. 1.

Tema 1.3ta Tema BbINoNHAET QYHKIMIO BBEACHUS B TUCHUILTUHY «CTaTUCTHYe-

CKHEC MCTOABI PEryJIMPOBAHNA U KOHTPOJIA Ka4€CTBa NPOAYKIIMHN MAIIMHOCTPOCHHA.

Ta0Omuma 1
CopeprkaHrue OCHOBHBIX TEM Kypca
Pexo-
Te- Hazsanue MEHyE-
ConepxaHue TeMbl
Ma TEMBbI Mas Ju-
TepaTypa
1 2 3 4
1 | Crartucruue- OcHoBHble noHATHA. CratucTHUecKud npuemou- | 1 -4
CKME METOJbl | HBI KOHTPOJIb KadyecTBa Mpoaykiuu. CratucTtu-
yIpaBJICHUS YECKOE€ PEryJMpOBaHUE TEXHOJOTMYECKUX IIpO-
KauyeCTBOM neccoB. [ledeKT M HECOOTBETCTBHE MPOAYKIIUH.
MPOAYKIUU ['pynmoBbie mOKazaTeNW KadyecTBa MPOTYKIIHH.
Pucku mocraBiuka u nmorpedbutens. CteneHu a0-
Bepus norpedurtens nocraBimuky. [lnmanel u cxe-
MbI BBIOOPOYHOTO KOHTPOJISl. JlomycTUMBIE MIIaHbI
U CXEMbl KOHTPOJIS MOCTaBUIMKAa U MOTPEeOUTENS.
OnepaTuBHAs XapaKTEPHUCTHKA TUTAHA BBIOOPOY-
HOTO KOHTpOJS. «3amac KOJIMYECTBAa MO KadecT-
By». CKUJKH C ONTOBOM LieHb. DOpMHUpOBaHUE
BBIOOPKH MPOTYKIIUH.
2 | CraTuctude- OcHoBHble moHsTHSA. OO0nacTe NpuMeHeHus cta-| 1-—5
CKUI Mpue- | TACTUYECKOr0 MPUEMOYHOTO KOHTPOJS MO allb-
MOYHBIM  KOH- | TEpPHAaTUBHOMY NpU3HAKY. MIcXOo/HbIE NaHHbBIE TS

TPOJIb Ka4eCTBa
OPOAYKIMH T10
aJIbTEpHATHB-

HOMY IIPU3HAKY

pa3paboTKU JOMYCTUMBIX IUIAHOB KOHTPOJS IIO-
CTaBILMKA U MOTpeduTess. METOIUKHN MPOBEACHHUS
CTaTHCTUYECKOTO MPUEMOYHOTO KOHTPOJIS TIO-
CTaBIIIMKA U MOTPEOUTETIS.




Okonyanue tadm. 1

2 3 4
Cratuctuue- OcHoBubie TOHsTHA. HeoOxomumeie ycmoBust ausi | 1 —5
CKUM npue- | IPUMEHEHUsI CTaTUCTUYECKOTO MPUEMOYHOTO KOH-

MOYHBIM  KOH- | TPOJISl IO KOJUYECTBEHHOMY MpU3HAKY. McxomHbie
TPOJb KayecT- | JaHHBIC ISl pa3paOOTKH JOMYCTUMBIX IIJIAHOB
Ba TMPOIYKIIMHU | KOHTPOJISA MOCTaBIIMKA U MOTpeOuTens. MeToauku
M0 KOJMYECT- | MPOBEICHUS] CTATUCTUYECKOTO MPHUEMOYHOTO KOH-
BEHHOMY TIpU- | TPOJISl MOCTaBIIMKa M moTpedurens. OueHka BO3-
3HAKY MO>KHOCTH TIPOBEIEHUSI CTATUCTHUYECKOTO TpHe-
MOYHOTO KOHTPOJIS TIOCTABIIMKA MPH ABYX 3ajaH-
HBIX TPENeIbHBIX 3HAYCHUSAX KOHTPOIUPYEMOTO
napametpa. OmnpeneneHue MUHUMAIBHOTO 00beMa
BBIOOPKU IPU KOHTPOJIE MOCTABIIHKA.
Crartuctuyue- KonTtponbsHbie nucTku st coopa mHbopmammu o| 1 -5
CKH€ METOJbI | KAaUeCTBE MPOIECCOB M Mpoaykuuu. [luarpamma
aHanmu3a kade- | [lapero. /[narpamma npuuuH U pe3yabTaToB (aua-
CTBa  mpous- | rpamma VMcukaBbl). JlpmarpamMmma paccewBaHUS.
BOJACTBEHHBIX | ['mctorpammel. CpaBHEHHE THCTOTpaMM C IOJIEM
TIPOIIECCOB JIOTyCKa Ha KOHTPOJUpYEeMbI mapameTp. [lua-
rpaMMBbI ITIOTOKA MPOIIECCOB.
Cratuctuue- KoHTposbHBIE KapThl 1O KOJIUYECTBEHHOMY M anb- | 1 —5
CKHE METOMbI | TepHAaTUBHOMY npu3Hakam. [loctpoenue (X — R) —
peryiupoBa- KapThl HA OCHOBE KOJIMYECTBEHHBIX AaHHBIX. [lo-
HUM TEXHOJIO- | CTPOCHHE NP —KapThl HA OCHOBE aJIbTEPHATUBHBIX
THYECKHUX TMPO- | TaHHBIX. YTEeHHE KOHTPOJIBHBIX KapT.
IIECCOB B Ma-
HIMHOCTPOEHUU

B mr060#i cucteme yrmpaBieHHs CTaTUCTUYECKUE METOMbI UMEIOT 0c000e 3HaUe-
HUE U OTHOCATCS K YUCTy HauOoJiee MPOTrPECCUBHBIX METOJIOB 00ECIIEUEHUsI KaueCTBa
BBIITyCKAaeMOM MpOAYKIMU. MX MOXKHO pa3eianuTh Ha JIB€ OCHOBHBIE TPYIIIbI: CTaTH-
CTUYECKHE METObI KOHTPOJISI KA4eCTBA NPOAYKIMU U CTATUCTUYECKHE METOJIbI PEry-
IupoBaHUs TexHoJornueckux mporeccos (TIT).

CTaTHCTHYECKHIT MPUEMOYHBbIi KOHTPoJIb KavecTBa npoaykimun (CIIK) —
BBIOOPOUHBIN KOHTPOJIb KauecTBa MPOJIYKIIMH, OCHOBAHHBIA HA MPUMEHEHUH METO-
JI0OB MaTEeMaTHYE€CKOM CTATUCTHKHU /JI MPOBEPKU COOTBETCTBHUS KayecTBa MapTHH
OPOAYKIIMH YCTAaHOBJIEHHBIM TPEOOBAaHUSAM W MpHUHATHS peuieHus. OCHOBHAS UAes
TAKOr0 KOHTPOJIA 3aKJIKOYAEeTCs B TOM, YTO O KadeCTBE KOHTPOJIHMPYEMOW MapTUU



OPOAYKIMH CYyAAT MO 3HAUYEHUSM XapaKTEpPUCTUK Majol BBIOOPKH 3Toi maptuu. Pe-
3yJbTaThl KOHTPOJIS SABJISIIOTCS OCHOBAaHUEM I OTKJIOHEHMS MapTHUH, 3aCOPEHHOCTD
KOTOPBIX J€(PEKTHHIMU H3ICIUAMU MPEBHIIIACT YPOBEHb, PEriIaMEeHTHPYEMbIH HOP-
MAaTUBHO-TEXHUYECKON AOKYMEHTALMEN i1 HOPMAJIbHOTO XoAa npous3BoacTsa. [lox
HOPMaJIbHBIM XOJIOM MHPOU3BOJCTBA MOHMUMAKOT TAKOE €r0 COCTOSHHE, IPU KOTOPOM
HE HapyIIaloTcs TpeOOBaHMS CTAHAAPTOB, TEXHOJIOTMUYECKON JOKYMEHTAIMH U Tpo-
W3BOJICTBEHHBIX MHCTPYKLIHM.

CraTtucruueckoe peryauposanue TII — koppektupoBanue 3Hauenuii TII mo
pe3yibTaTaM BbIOOPOYHOTO KOHTPOJII KOHTPOJIUPYEMbIX [TapaMeTPOB, OCYIIECTBIIsIE-
MO€ JJIsl TEXHOJIOTHYECKOro oOecrieueHusi TpedyeMoro ypoBHs KauecTBa MpOIyKIUU
IPU IOMOIIY TOYEUHBIX TPOO U BEIOOPOK.

CrnenyeT pa3nuuaTh JBa MOHATHUS: e(eKT U HecooTBeTCTBUE. JledeKT — HEBHI-
MOJIHEHUE YCTAHOBJIECHHOW WJIM MPEIoaraéMoi MoJib30BaTEIbCKONH MOTPEOHOCTH.
HecooTBeTcTBHE — HEBBITIOJHEHNE YCTAHOBIEHHOT'O TPEOOBAHMSI .

JUJ1s OLIEHKU YpOBHSI HECOOTBETCTBUS MAPTUU MPOTYKIIUU TPEOOBAHUIM K €€ Ka-
YEeCTBY MCIOJIb3YIOT TPYIIOBOM MOKA3aTeNb, KOTOPBIA MOXKET ObITh BBIPAXKEH JINOO B
BU/JIE MPOLIEHTAa HECOOTBETCTBYIOIIMX €IUHUI] MPOTYKIUH, TU00 B BUIE YHCIIA HECO-
OTBETCTBUM Ha CTO €IMHUI NMpoayKiuu. IIpoueHT HecoOTBeTCTBYIIIMX €XUHHUIL
NPOAYKIMH — YHUCIIO HECOOTBETCTBYIOIIMUX €IUHHUI] MPOAYKIHUH, CPEAU TPEIbIBICH-
HBIX Ha KOHTPOJIb, A€JIEHHOE Ha 001[ee YUCIIO NMPEABIBICHHBIX €AMHULL TPOIYKIIUHN U
ymHoxkeHHoe Ha 100 %.

Yucao necoorBercTBuii Ha 100 eqxMHMI MPOXYKUMHM — YHUCIIO HECOOTBETCT-
BUM, COEpKAIIUXCS B MPEIbIBICHHBIX €IUHUIIAX MPOIYKIHUH, JEJIEHHOE Ha olIiee
YHUCJIO MPEAbIBICHHBIX €AUHUI] NPOAYKIMU U ymMHoxkeHHoe Ha 100. lns onpenene-
HUSL BOBMOXKHOCTH BBIITYCKA M MOCTaBKU MAaPTUU MPOIYKIIUH MOTPEOUTENAM, a TAKKe
JUIS TIPUHSTHUS PEIlieHUsl O BO3BpaTe MapTUHU U MPEAbABICHUHU MPETEH3M noTpeduTe-
JIEM TMOCTAaBIIMKY HCMOJIb3YIOT HOPMATHBHOE 3HAYEHHE IPYNIIOBOI0 MOKa3aTess
kauvectBa npoaykuun NQL — rpaHnyHOe 3HaueHUE TPyNIOBOro Mmokasares, ornpe-
JEJSIIoIIEee KpUTEPHUA KauecTBa NapTUX MTPOTYKIIHH.

[IpuHATHIO pelIeHUsI O COOTBETCTBUH MJIM HECOOTBETCTBUM MHApTHUH MPOIYKLIMH
YCTaHOBJICHHBIM TPEeOOBaHMSIM MPEALIECTBYET pa3pad0TKa MiiaHa MIIM CXEMbI CTaTHU-
CTUYECKOTO MPUEMOYHOTO KOHTpOJs. IljIaH cTaTHCTMYeCKOro NPUeMO4YHOr0 KOH-
TPOJISi — COBOKYITHOCTb MPABWJI U MOpsiAKa GOPMUPOBAHUS BHIOOPOK OINpPEICICHHbBIX
00BEMOB, MOJIyYE€HHUS JAaHHBIX KOHTPOJS, UX 00pabOTKH, a TakKe MPaBHJ IPUHATHS
pPELIEHNI O COOTBETCTBUHU WJIM HECOOTBETCTBUHU MAPTUU NPOLYKLIUU TPEOOBAHUSIM K
IPYIIOBBIM MOKa3aTeasiM KadecTBa. CxeMa CTaTHCTHYECKOr0 MPHEMOYHOI0 KOH-
TPOJIsi — COBOKYNHOCTH I1aHOB CIIK pa3znnyHOM CTENEeHH KECTKOCTU W MPaBUII Iie-
PEKIIFOYEHUS C OJIHOTO IJIaHA HA JAPYroi, OCHOBAHHBIX HA MCIOJIb30BAHUU JIONIOJIHU-
TenbHON MHpopMaruu. [loa mpaBuiioM nepexIoYeHns MOHUMAIOT MPaBUIIO MEePeXo-
Ja OT OJHOTO TulaHa (CXEMBI) KOHTPOJSI K Apyromy. B kadecTBe JMONOTHHUTEIHHOM



MPUMEHSIOT JI00YI0 HHPOPMAIIHUIO, JOMOIHSAIOIIYIO JaHHBIE BBIOOPOUYHOTO KOHTPOJIS
NPEeIbIBICHHON MApTHUH MPOAYKIHH M TMO3BOJIAIONIYIO TMOBBICUTH JOCTOBEPHOCTH
npuHuMaeMbix o pesynbratam CIIK pemenwii, 1u60 npu 3a1aHHON JOCTOBEPHOCTH
NPUHUMAEMBIX PEIIEHUH YMEHbIINTD 3aTpaThl Ha npoBeaeHue CIIK.

Jlns oGecrieueHnss 00BEKTUBHOCTH BEIOOPOYHOTO KOHTPOJIS MOTPEOUTENh U TI0-
CTaBIIMK JTOJDKHBI pa3palaThiBaTh U MPUMEHSTH JOMYCTUMBIE TIaHbl KOHTpos. Jo-
NYCTHUMBbIH TUIAH KOHTPOJIAA MOCTABUIUKA JOJKEH YIOBIETBOPATH OTPAaHUYEHUIO
Ha PUCK MOTPEOUTENs] MPU KOHTPOJIE MOCTaBIIMKa. JOMyCTUMBIH MJIAH KOHTPOJIA
noTpeduTeNsl JOJDKEH YAOBIECTBOPSATH OIPAHUYEHHUIO HA PUCK MOCTABIIMKA MPU KOH-
TpoJie notpedurens. [log puckoM mocTaBIMKA ¢ IOHUMAIOT BEPOATHOCTDH MPUHS-
THUS TI0 PE3yJIbTaTaM KOHTPOJIS PEIIeHUsI O HECOOTBETCTBUU MAapTUH MPOAYKIIMH Tpe-
OOBaHUSM K €€ KaueCTBY NpPU 3HAUECHUU TPYMIIOBOTO MOKAa3aTeNs KauecTBa, PaBHOM
IPUEMOYHOMY YpOBHIO. Puck moTpedurensi f — BEposITHOCTh MPUHATHUS TIO PE3YIlb-
TaTaM KOHTPOJIS PEIICHHs] O COOTBETCTBHM MAPTUU MPOIYKIMU TPEOOBAHUSIM K €€
KauecTBY MPHU 3HAYEHUH TPYMIIOBOTO MOKAa3aTeNsl KayecTBa, paBHOM OpaKOBOUHOMY
ypoBHI0. [log puckoM moTpeduTe/isi MPH KOHTPOJE MOCTABIIMKA [ MOHUMAIOT
MaKCHUMaJbHYIO BEPOSTHOCTh MPHUHATHA MO pe3ysibTaTaM KOHTPOJIS MMOCTaBIIMKA pe-
IIEHUS] O COOTBETCTBUMU MApTUU MPOAYKIMHU, HE COOTBETCTBYIOIIEH TpeOOBaHUAM K
€€ KauyecTBY, MPHU 3aJ]aHHOM IOCTABIIUKOM IjIaHe KOHTpoJsi. Ilpuemounsblii n 6pa-
KOBOYHBIN YPOBHHM BBITIOJHSIOT POJIb BCIIOMOTATEIbHBIX 3HAYEHHUI TPYMIIOBOTO MO-
KaszaTess KauecTBa MPOJIYKIWH, BBOAMMBIC i IIeJiel aHanu3a ¥ BbIOOpa IJIaHOB
KOHTPOJIS.

[Ipu ycTaHOBJIIEHMM HOPMATMBHOI'O 3HAYEHUS! HECOOTBETCTBUN KPUTHUYECKOTO
XapaKTepa MOCTABIIMK B OJJHOCTOPOHHEM MOPSIIKE MO COTJIACOBAHUIO C MOTpeOuTe-
JeM (B KOHTPAKTE) MOXKET YBEJIIMYUTH OOBEMBI MIOCTABIISIEMBIX MMAPTHH 33 CBOW CYUET
Ha ONPEJEICHHOE KOJIMYECTBO M3JIEIHM, T. € CO3AaTh «3anac KOJIMYECTBa M0 KauecT-
By» AN, KOTOPBII MOXKET ObITh paccunTaH 1o Gopmyie [6]

AN =N -@ " Bo,
rie N — o0bem mapTuu, WT.; Gh — HOPMATUBHOE 3HAUEHHUE MPOILIEHTAa HECOOTBETCT-
BYIOIINX H3AENIUN KPUTUUECKOTO XapakTepa; o — HOPMATUBHOE 3HAUEHUE PUCKA I10-
TpeOuTeNs MPU KOHTPOJIE TOCTABIIUKA.

JIJisi HECOOTBETCTBUM APYTUX KIJIACCOB LIETECO00Pa3HO UCIOJIb30BaTh CKHUJIKH C
ONTOBOM IIEHBI MPOMOPIMOHAIILHO HOPMATHBHBIM 3HAYEHHUSAM J0JE€H 3THUX HECOOT-
BETCTBUH, NMPU pacyeTe KOTOPOl HY>KHO YUYUTHIBATb, YTO (PAKTUUECKHI ypOBEHb He-
COOTBETCTBHH (), KaKk INPaBUJIO, CYIECTBEHHO MEHbIIe HOpMaTHBHOro. B pacyerax
MO’KHO HCITOJIB30BaTh (hopmyiy [6]

Uy = - Po.

®opMupoBaHUE BBIOOPKU M3 MAPTUHU MPOAYKIHHU MPOBOJAST B COOTBETCTBUU C

METOJIMKOH, MPUBEJICHHOU B paboTe [5].
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Tema 2 nocesimena nposeaennto CIIK mo anpTrepHaTHBHOMY (Ka4eCTBEHHOMY)
npusHaky. [Ipu uzydeHun 3Toi TeMbl ciaelyeT UMETh B BUIY, YTO KOHTPOJb IO ajb-
TEPHATUBHOMY IMPHU3HAKY MEeHee HMH()OPMATUBEH, YeM KOHTPOJb MO KOJIUYECTBEHHO-
My OpHU3HAKY, TO3TOMY OH TpeOyeT 00JbIIero 00bemMa BbIOOPKHU MPU OJHUX U TEX Ke
pHUCKaxX MOCTaBUIMKa U noTpedurtesss. OJHAKO MPEUMYILECTBOM 3TOI0 METOAa SIBJIS-
€TCsl MPOCTOTa M OMEPATUBHOCTh €r0 MPOBEACHUs, T. K. MPU ITOM He Tpedyercs
CJIOKHBIX BBIYHUCIICHHUM, CIOXHBIX CPEICTB M3MEPEHUN M BBICOKOKBATH(DPHUIIMPOBAH-
HbIX crienuanuctoB [5]. CIIK mo ampTepHATHBHOMY NMPU3HAKY MOXHO OCYIIECTBIISITH
C TIOMOIIbIO KaK MPOCTEHIMX (I1a0JI0HOB, KaTHMOPOB — MPOOOK U CKOO, U T.II.), TaK U
0oJiee CIOXKHBIX CPEICTB M3MEPEHHM, B TOM YHCIE aBTOMaThyeckux. KoHTpoub
MO>KHO MPOBOAMUTH C Kiaccu(pUKaIell HECOOTBETCTBYIOUIMX €IWHUI] MPOIYKIHH
WM HECOOTBETCTBUH MO MX 3HAYMMOCTH HA KPUTHYECKHE, 3HAYUTENIbHbIE U MaJo-
sHauutenbhbie (Mo [OCT 15647-79*).Meronuka nposeacHus CIIK mo anaprepHa-
TUBHOMY NPHU3HAKY MpHBeIeHa B padoTe [5].

Tema 3. B 3T0ii TemMe paccmaTpuBalOTCS BOMPOCHI Pa3pabOTKU JOIMYCTHUMBIX
mwiaHoB U mopsanok nposenenus CIIK mo komuuecTBeHHOMY NpPU3HAKY MOCTABIIMKA
u niotpedutens. [Ipu u3yueHuu 3710l TeMbI B IEPBYIO 0OUepeib HEOOX0IUMO 0OPATUTh
BHUMAHHE Ha YCJIOBHUS, IPU OJHOBPEMEHHOM BBIMOJHEHUU KOTOPBIX BO3MOXKHO MPO-
Benenue CIIK mo koJimyecTBEeHHOMY MPU3HAKY MOCTABIIHUKA U OTPEOUTEIIS:

1) B TexHuYeckux TpeOOBaHUAX (TEXHOJOTMYECKOW TOKYMEHTAIlMW) Ha W3JIe-
JMe A U3MEPSEMOTo IPHU KOHTPOJIE TOKa3aTeNsl KauecTBa YCTaHOBIIEHBI HAUOOIIb-
IIee WM HauMEHbIlIee MpeiesIbHOE 3HAUeHHUE MOKa3aTeNsl Ui 00a NMpeesbHbIX 3Ha-
YeHUS,

2) U1 IoKa3aTessl Ka4eCcTBa U yCTAaHOBJICHHBIX MPE/IEIbHBIX 3HAYCHUH B JIOTO-
BOpe (KOHTpaKTe) Ha MOCTABKY YKa3aH KPUTEPHil KadyecTBa MapTUH B BUJE HOpMa-
TUBHOTO YpoBHsI HecooTBeTcTBUI NQL;

3) mporeaypy KOHTPOJISI MPUMEHSIOT K OJMHOYHOM MapTHH AUCKPETHBIX H3JIe-
JIUH,

4) KOHTPOJIb MPOBOJIAT 1O OJJHOMY KOJIMYECTBEHHO M3MEPSEMOMY ITOKA3aTEero
KadecTBa U3IEIINN;

5) mpou3BOICTBO CTA0MIILHO M 3HAUSHHS TOKa3aTessl KauecTBa M3/eNi pac-
npenesieHbl Mo MpU3HaBaeMoMy 00€UMH CTOPOHAMHU HOPMaJbHOMY 3aKOHY pacripe-
JEJIeHHUS,

6) cTaHmapTHOE OTKJIOHEHHE M3BECTHO M COIVIACOBAHO CTOpoHamu (IIpoBepKa
THITOTE3bI O 3HAYeHUU cTaHaapTHoro otkiaoHeHuss o [OCT P 50779.21 — 96);

7) pecTaBisieMbIe Ha KOHTPOJIb MapTHH (POPMUPYIOTCS 110 TEM XKe MPaBHIIaM,
KOTOpbIE MPUMEHSUIUCh K COBOKYIMHOCTU M3JENUMN JJIsl OUEHKH U COTJIaCOBAaHUS 3Ha-
YEeHUS CTAaHAAPTHOTO OTKJIOHEHMSI 1 HOPMAJIbHOCTH pacipeieNieHus.

[lpr OBYXCTOPOHHHMX OTPaHUYCHUSX HA 3HAYCHHWE MOKas3arens KadecTBa (B
TEXHUUYECKON TOKyMEHTAllUU Ha MPOIYKIUIO YCTAaHOBJICHbI HAaMMEHBIIIEE «a» U Hau-
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Oonbiee «b» nmpenenbHbIE 3HAYCHHS) HEOOXOAMMO OIICHUTh BO3MOXKHOCTB IPOBE/IE-
Hus npouenypsl CIIK nmocraBmuka. [[nst oOecnedueHrs BEpOSTHOCTU MPUEMKHU TMap-
tuii He MeHee 0,95 mpu KOHTpoOJIE MOCTABIIMKA MPOBOJAT MPOBEPKY MPABUIBHOCTH
yCTaHOBJICHHSI 00beMa BBIOOPKH MPU U3BECTHOM OLIEHKE CPEHEr0 apu(hMETHUECKOTO
3HAYeHHUs MOKa3zarensa kadectBa (. Meroauka nposefenus CIIK no xonmuecTBeHHO-
My IpHU3HAKY IpUBeeHa B padore [S].

Tema 4 mocssieHa W3YYEHHUIO BOIPOCOB MPUMEHEHUS CTATUCTUYECKUX METO-
JIOB YIpPaBJICHUS! POU3BOJICTBEHHBIMH MPOLIECCAMU, KOTOPbIE MOXKHO Pa3Je/uTh Ha
TpH KaTeropuu [2]:

— METO/Ibl BBICOKOTO YPOBHS CIIOKHOCTH, KOTOpPBIE MCIIOJB3YIOTCS pa3paboTYMKaMH
CUCTEM YMpaBIECHUS MPEANPUATUIMU WU mporieccamu. K HUM OTHOCATCS METOJbI
KJIACTEPHOTO aHaNN3a, a/IallTUBHbIE POOACTHBIE CTATUCTUKH U AP.;

— METObI CIEeHaIbHbIe, KOTOPbIEe MPUMEHSIOTCS MpH pa3paboTke onepaunuii KoH-
TPOJISl, TUIAHUPOBAHUS MPOMBIIIICHHBIX 3KCIEPUMEHTOB, MPH pacueTax Ha HaJex-
HOCTb U T.[I.;

— METOJIbl OOIIEr0 Ha3HAYEeHHs, KOTOPBIMU JOJDKHBI BIAJAECTh BCE PAOOTHHUKHU Tpe.-
OPUSTHSI, UIMEIOIIME OTHOIICHNE K KAUeCTBY U HA3bIBAEMBIE «CEMb MPOCTHIX METOOB
aHaIn3a».

OcHOBHOE BHUMaHHE B 3TOW TeMe YAENIEHO «IIPOCThIM METOAaM», Kak HanOoJiee
4acTO MPUMEHSEMBbIM Ha MPAKTUKE U PEKOMEHyeMbIM CTaHJIApPTaMU IO KAaueCTBY:
KOHTPOJIbHBIE JIUCTKH; auarpammbl [lapeTo; nuarpamMMmbl MPUYMH U PE3yJbTaTOB;
THCTOTPaMMBI; IMarpaMMBbl paCCEUBAHHUSI; KOHTPOJIbHbBIC KapThl U qUarpamMmbl (OJI0K-
CXEMBI) MOTOKA MPOLIECCOB.

D¢ HeKTUBHBIM MHCTPYMEHTOM JJIsi cOOpa M aBTOMATHYECKOTO YIMOPSAIOUYCHUS
TAHHBIX SIBJISIETCS. KOHTPOJIbHBIH JIMCTOK — OyMa)KHBIN OJIaHK, HA KOTOPOM 3apaHee
Hare4aTaHbl KOHTPOJIMPYEMbIE MapaMeTpPhl, C TEM, YTOOBI MOKHO OBLJIO JIETKO M TOY-
HO 3aImucarh JaHHble U3MepeHuid. Ero mpuMeHeHue Mmo3BoJisieT OOJerduTh Mmpolecce
cOopa MaHHBIX U JAJbHEHIIEro UCHOJb30BaHUA coOpaHHON uHpopmanuu. CyiecT-
ByeT OOJIBIIOE KOJUYECTBO TUIIOB KOHTPOJIbHBIX JIMCTKOB B 3aBUCMMOCTH OT Ha3Ha-
yeHusi coopa MHGOPMALMU: KOHTPOJBHBIA JIMCTOK JIJISl PETUCTPALMU BUAOB Jaedek-
TOB, KOHTPOJBbHBIA JIMUCTKE MPUYUH ACPEKTOB, KOHTPOJIHHBIN JINCTOK JIOKAIU3ALUU
neQeKTOB, KOHTPOJBHBIM JHCTOK IJIsl PETUCTPAllMU PaclpeieieHUus U3MEepSIeMOro
napameTpa u ap.

OnnuM u3 Hambosee pacrnpOCTPAHEHHBIX Ha MPAKTUKE METOAOB BBISABICHUS
HanOosee 3HaUMMBIX (10 3aTpaTtam) aedektoB sBisercs anaaus Ilapero [2]. Cym-
HOCcTh aHanu3a [lapero 3akirodaeTcsi B BBISIBICHUH TaKuX Je(PEKTOB, HA MMOUCKE MPH-
YUH KOTOPBIX HEOOXOJIUMO COCPENOTOUNTh 0coboe BHUMaHue. [Ipu 3Tom neiictByer
npaBuio Ilapeto, uto 80% Bcex nedeKkTOB BBI3BAHO HEOOJBIIMM YHCIOM MPUYHUH.
OueBHAHO TaKXe, YTO I MPOU3BOJICTBEHHUKOB BAXKHO MPOSICHUTH KapTUHY pac-
npeneiaeHus 1eeKTOB U MOTEPh, BHI3BAHHBIX OTOPAKOBKOM MPOIYKIUH, T ITH Je-
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¢dekThl nposiBsaTcs. [Ipy 3TOM Ba)XHO yCTpaHWTh NMPUYMHBI HANOOJIEe MHOTOYHCIICH-
HBIX AePekToB. HO B OT/IEIBHBIX CHUTYaIUAX €Ie Ba)KHEES BBISBUTH MPUIHHBI MOSIB-
JICHUS ITyCTh HEMHOTOYHCICHHBIX, HO TIPUBOAIIMX K OOJIBITUM MPOU3BOICTBEHHBIM
u3aepkkam aedexto. s aToro npumMensercs nuarpamma Ilapero (puc. 1). Kymy-
JSTUBHAs KpWBasl, IPUBEJACHHAS Ha rpaduke, HOCUT Ha3BaHue xpusoul Ilapemo. U3
auarpaMMbl BUAHO, 4TO HakoruieHHbIe 80 % COOTBETCTBYIOT TpeM BHUAAM Je(EKTOB:
nedopmanuu (I'), napamuusl (b) u tpemmast (A). IMEHHO PUYHHBI 3TUX IEPEKTOB
B TIEPBYIO oYepeb HEOOXOIUMO ONPEIACITUTh U YCTPAHHTD.

20¢ Yuciio npoKOHTPOJIUPOBAHHBIX 10¢
18¢ | m3nemmii: 500( g0 %
g
16C |— —{80 &
E ~~
EREVId —70 F
z M
= S
= 12C— —60 &
% g
100~ %0 2
3 5
& 80— —40 3
2 :
g 601 —30 % Puc. 1 Jlmarpamma Ilapero 10
T % Tumnam aedekToB: A —Tpemussl, b —
40 — —20 = yapammmer; B — matea; I -
20 |- 110 nepopmanus; J — paspeiB; E -
_|_|_ PaKOBHUHBI
r b E A B I [Ilpouue
A B
B,
Ay
B;
A,
HOKaSaTeHL KadyeCTBa
C.
e D,
C
C D D,

Puc. 2. [IpuurHHO-CJIEICTBEHHAS AUarpaMMa ¢ pa3Je/icHUeM MPUYHH [0 YPOBHIM [2]:
A, B, ..., D —rnaBusie npuuunsl; Aj, B1, ..., D — npuuunbsl BTOporo ypoBHs; Ay, Bo,
..., Do —IpUYHMHBI TPETHETO YPOBHS U T. 1.
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[IpuyunHo-ceAcTBeHHas quarpamma (qumarpamma McmkaBbl) TO3BOJSET
BBIIBUTH W CHUCTEMATU3UPOBATh B3AMMOCBA3b MEXKAY MOKA3aTEISIMU KauyeCTBa U BO3-
JACUCTBYIOIMMY Ha HUX (PaKTOpaMH (TOYHOCTH M KECTKOCTh TEXHOJIOTHYECKOTO 000-
pyaoBaHUs, (PU3NKO-MEXaHUYECKHE CBOMCTBA MaTrepuana o0pabaTbIBaeMON 3aroToB-
K4, KBanudukanus padbodyero u ap.). SAnonckuii yuensiii Kaopy McukaBa mepBbiM
IIPEUIOKIII METOAMKY IOUCKA MPUYHH, BBI3BIBAIOIINX BapUALMIO ITOKA3aTeNIed Kade-
CTBa, KOTOpasi MOJy4YHsia Ha3BaHUe «auarpammbl VcukaBep» (cM. puc. 2). OTta nua-
rpaMma MMeEeT €lIe HECKOJbKO Ha3BaHUM. Juarpamma IPUYHMH U PE3yJIbTaToOB, JUa-
rpaMMa «peyHbIX IMPUTOKOB», IUarpaMma «pbiouii ckenet». [lociaenHue nBa Ha3Ba-
HUS CBSI3aHbI ¢ rpapuuecKoil UHTepHpeTauueil TuarpaMMsl.

[Ipu ananuze u perynupoBanuu TII yacTo BO3HHMKAaEeT HEOOXOJUMOCTD BbISBIIE-
HUsI 3aBUCUMOCTM MEXIy OTIEIbHBIMU ITOKa3areisiMu npouecca. Hampumep, npu
00palboTKe pe3aHneM Ba)kKHO 3HaTh 3aBUCHUMOCTh IIEPOXOBATOCTH 0OpabOTaHHOH IO-
BEPXHOCTH OT BEJMYMHBI NOJIAYM WIA OLEHUTh 3aBUCUMOCTbh HOTPEIIHOCTH (POPMBI
oOpabaTeiBaeMO MOBEPXHOCTH OT >KECTKOCTH TEXHOJIOTUYECKOM cuctemsl. g u3sy-
YEHUs 3aBUCUMOCTH MEXIYy IBYMs INEPEMEHHBIMHA HA IPAKTUKE NMPUMEHSIOT TaK Ha-
3bIBa€MbIC HATPAMMbI paccenBanus (puc. 3).

0,931 .
0,921
0,911 . .
0,9 1
0,89 1
0,88t °

[Ipouent nedexron, %
[ ]
[ ]
[ ]

0,871
0,867

0,85 : : :
8 8,5 9 9,5

Hasnenue Bo3ayxa, Mlla
Puc. 3. Iluarpamma paccenBaHust

JluarpamMmMy pacceuBaHMs CTPOSAT JJISI IBYX CTaTUCTUUYECKHU CBSI3AHHBIX MEXIY
co0oll mepeMeHHbIX. B 3TOM citydae psiny U3MEHSIOMMXCA 3HaYEHUN X COOTBETCTBY-
€T sl U3MEHAIOIIMXCA 3HaUeHUul y. Takoro poja craructuyeckasl 3aBUCUMOCTh Me-
KAy IEPEMEHHBIMU HA3bIBAETCS KOPPEIALUUOHHON. BUabl KOPpEIIMOHHBIX 3aBUCH-
MOCTEH MEXIy MEPEeMEHHBIMH MOTYT OBITh JIMHEWHBIMU U HEIIMHEWHBIMU, TTOJOKHU-
TEJbHBIMA WJIA OTPUIATEIbHBIMU. BO3MOXKHBI CUTYyallUH, KOTJAa MEXIY MePEeMEHHBI-
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MU HEBO3MOXHO YCTaHOBUTH KaKylO-TMOO 3aBUCHMOCTb. HarmsgHas oreHka aua-
rpaMMbl pacCeMBaHMUS HOCUT MpeBapUTEIbHBINA XapakTep. s Oonee TOUHOM OneH-
KM 3aBUCHMOCTH MEXJIy MEpEMEHHBIMU IMPOBOJUTCS MaTeMmaTHueckas o0paboTka
MacCHBa MAPHBIX JAHHBIX, T. €. KOPPEIALNOHHBIM aHAU3, IO PE3yIbTaTaM KOTOPOTO
onpenensieTcss 3HaueHue kosdduimenta koppensuuu . Cienyer OTMETUTh, YTO KO-
3¢ UIMEHT KOppelsluy MPUHUMAaET 3HaueHus B Auama3one — 1 < r < 1.MoxHo
YBEPEHHO CUUTATh, YTO KOPPEJISLHS CYIIECTBYET MPU KOIPPUIIMEHTE KOPPESAIUH I
oobire |0,6].

B pesynbTaTe BO3HMKHOBEHHS CIIy4ailHBIX MOTPENIHOCTEN Mpu 00paboTke map-
THH 3aTOTOBOK HA HACTPOEHHBIX CTAHKaX JEWCTBUTEIbHBIN pa3Mep KaKJI0M 3aroToB-
KU SIBJIICTCS CIIYYalHOW BEIMYMHON W MOKET MPUHUMATH JIFOObIC 3HAYCHUS B TPaHU-
1[ax OIpeAesIeHHOro uHTepBaia. COBOKYNHOCTh 3HAYEHUW JEHCTBUTEIBHBIX 3HAYe-
HUN pa3MepoB 3aroTOBOK, 0OpaOOTAHHBIX MPHU HEU3MEHHBIX YCIOBHSIX U PacIoJio-
KEHHBIX B BO3PACTAIOLIEM IMOPSAIKE C YKA3aHUEM YaCTOThl IOBTOPEHUS ITUX pa3zMe-
POB WJIM 4acTOCTEH, HA3bIBAECTCS paclpeaeeHueM pa3MepOB 3aroTOBOK B IAPTHH.
[Tox yacTOCTHIO MOHUMAIOT OTHOIICHHUE YUCIIAa 3aTOTOBOK OHOTO pa3Mepa K o01emMy
YUCJIy 3arOTOBOK B NapThH. PacnpenesieHne NEUCTBUTEIBHBIX Pa3MEPOB 3arOTOBOK
MOKHO TPEJICTaBUTh Tpaduuecku B BHJI€ THCTOrPaAaMMBbl pacnpeaejeHusi, KoTopas
HpeACTaBseT co0oW cTyneHuyaTyro JuHuto (puc. 4). J1jis mOCTPOCHUS THCTOrPAMMBI
M3MEpEHHbIE JCHCTBUTENbHBIC 3HAUECHHUS 3ar0TOBOK Pa30MBAIOT HA MHTEPBAJIBI TAKHM
oOpa3om, 4TOOBI IileHa MHTEepBaja (Pa3HOCTh MEXIAY HAUOOJBIIMM W HAaUMEHBIIAM
pasMepamu B Mpejiesax 0JTHOTO MHTEpBajia) Oblila HECKOJIBKO OOJIbIIE IIEHBI JCIICHHSI
U3MEPUTENBHOTO YCTPOMCTBA. DTHUM KOMIIEHCHUPYETCS MOTPEIIHOCTh H3MEPEHMUS.
YacTocTh B 3TOM cilydae MpeAcTaBiIsieT cOO0M OTHOIIEHUE YUCia M 3aroToBOK, JIeH-
CTBUTEJIbHBIE pa3Mepbl KOTOPBIX MOMAalu B JAHHBIH MHTEpBaJ, K OOIIEMy YHCITY 3a-
rOTOBOK B BbIOOpKE N. [Ipu mocTpoeHnu ructorpaMmsbl Mo OCH aOCIIUCC OTKJIaIbIBa-
10T UHTEPBAJbl Pa3MEPOB, a M0 OCH OPAUHAT COOTBETCTBYIOIIME UM YACTOTHI M WU
gactocTd M/N.3aTeM B KaKIOM MHTEPBAJIC CTPOSIT MPSMOYTOJILHUKH, BHICOTA KOTO-
PBIX COOTBETCTBYET YACTOTE WJIM YaCTOCTH MONAAAHUS Pa3MEPOB 3arOTOBOK B MHTEP-
Baj. [locTpoenHas TakuM 006pazom cTojiduaTas Juarpamma u ectb ructorpamma. [lo-
CJIEI0BATEIbHBIM COEAMHEHUEM MEX]y COOOM TOYEK, COOTBETCTBYIOIIMX CEPEIUHAM
MHTEPBAJIOB MO BEPXHUM IOJKaM MPSAMOYTOJbHUKOB, MOJYyYalOT JIOMAHYIO KPUBYIO,
KOTOpasi HOCUT HAa3BaHUE SMIIMPUYECKOW KPUBOW pACIHpENECICHUs WA MOJUTOHA
pacupeaesienusi. [Ipy yBennueHnn KOJIMYECTBA UHTEPBAJIOB U YMEHBIICHUU UX Pa3-
MEpOB JIOMaHas MIIUPUYECKasi KpUBasi pacrpeaeneHus: npuoimkaercs mo popme K
IUIABHOW KPUBOM, UMEHYEMOM KPUBOM pacmpenencHus. JJisi moCTpoeHus rucTorpam-
Mbl PEKOMEHIYETCSl U3MEPEHHBIE JIEUCTBUTENBLHBIE Pa3MeEphl 3aTOTOBOK pa3OMBaTh HE
MEHEe YeM Ha IIEeCTh MHTEPBAJIOB MPU OOLIEM YHUCIE HU3MEPEHHBIX 3arOTOBOK HE
menbie 50.
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i Puc. 4. Pacnpenenenue U3MEpEeHHBIX
| | || I I IUaMeTpoB ocel: 1 — mosuron pac-

12,5012,51 12,52 12,53 12,54 12,55

npeAesieHnsl; 2 —TUCTOrpaMMa
HuameTtp ocu, MM

AHajM3 IMOCTPOCHHONW THUCTOTPAMMBI IO3BOJISIET CPAaBHUTH II0JIE€ PAacCEBaHUS
KOHTPOJIMPYEMOT'O TTapaMeTpa @ C IMoJieM Jonycka T W OIEHHUTh MX B3aWMHOE IT0JIO-
kenue. [Ipr 3ToM BO3MOXKHBI ISITh TUIIUYHBIX BAPUAHTOB B3aMMHOTO PACIOJIOXKCHHS
noJielt jonycka T u paccenBanus W [2]:

- T0JIe pacceuBaHMs 3HAYUTEIHHO MeHble mose gonycka (w < T). TII mpo-
TEKaeT HOPMaJIbHO, TPEOYETCS TOJILKO MOICPKUBATh CYIIECTBYIOIIEE COCTOSHHE;

- TI0JIe PAaCCEMBAHUS PABHO WJIM HEMHOTO MeHbIIe moiist gorrycka (w = T). TII
MPOTEKaeT HOPMAJILHO, HO HET 3aIaca HaJIe)KHOCTH. MOYKHO TIPOBECTH MEPOIPHSITHS
10 YMCHBIIICHUIO TIOJII PAacCEHBAHMsI, CJIM 3aTpaThl Ha 3TH MEPONPHITHS OYyIyT
MECHBIIIE, YEM MTOTEPH OT BO3MOXKHOTO Opaka;

- T0JIe pacceuBaHMsI MEHBIIIE TIOJIsI JOMyCcKa, HO CMEIEHO BJeBO (MM BIIpa-
BO) OT TPAHUIIBI MOJIS JoIycka. [Ipoiiecc mpoTeKaeT HEeHOPMAJIbHO, CBSI3aH C BO3JICH-
CTBHEM CIICIIMAIBHBIX MPUYNH BapHalii, HY)KHO JOOHWTHCS CMEIICHHS CEPeIUHBI
TOJISl paCCeUBaHUs () K IIEHTPY NoJist pomycka T;

- T0JIe paccenBaHUs OoJibine 1o gonycka (W > T) U pa3MenieHo CuMMeET-
PUYHO OTHOCHTEIILHO IIEHTpa MmoJIst onycka. [Ipoiece mporekaer HEHOPMaIbHO, CBS-
3aH C BO3JICHCTBHEM OOIIMX MPUYHH BapHAIMi, HEOOXOIUMO ITPOBECTH MEPOIIPHSTHSI
110 CHYYKSHUIO TIOJISl pACCEUBAHUS (0,
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- T0JIe paccenBaHus 0OJIbIe MO gonycka (W > T) ¥ CMeleHO OTHOCHTEIb-
HO cepenuHsl noiisi nomycka T. [Ipouecc mpoTekaeT HEHOpPMaIbHO, HEOOXOAUMO JHU-
KBUMPOBATh BO3/IEUCTBHUE KaK OOIIUX, TaK U CHEIUATbHBIX IPUUKUH BapUaLIUK.

[To pe3ynbraram Takoro CpaBHEHHsI MOXKHO CJieaTh MPEABAPUTEILHOE 3aKIIIO-
yerue 00 ycrouuBoctu TII 1 B ciiydae He0OOXOIMMOCTH HAMETUTH MEPOTIPUSATHUS IO
€€ MOBBIICHNIO. bosee TOYHyI0 OLleHKY yCTONYMBOCTH T1I MOYKHO BBINOJIHUTH, UC-
T0JIb3ys MHJIEKCHI BO3MOKHOCTH Tponecca ¢ yuetoM C, u 06e3 ydera C, HacTpoeH-
HOCTH TIpoliecca Ha CepeArHy MoJIsl I0MmycKa:

C,= (USL-LSL)/6s;
Cpx = min {[(USL -X) / 3s]; [(X—LSL) / 3s]},
rne USL, LSL —cooTBeTCTBEHHO HanOOJIbIIee M HAUMEHBINIEEe 3HAYCHUS KOHTPOJIU-
PYEMOT0 MapameTpa 3aroTOBKH, MM; S —OLIEHKA CPEIHEr0 KBaIpaTHUeCKOro OTKJIOHE-
HUS, MM; ¥ —cpeaHee apu(MeTHIecKOoe 3HaYCHHE KOHTPOIUPYEMOTO ITapamMmeTpa, MM.

[ToBbiienne kauectBa TII mMoxkeT OBITH TOCTUTHYTO ITyTE€M IMOCTPOCHHUS AHA-
rpaMmbl (010K-cxemMbl) moToka mpoueccoB (JITII), TmaTenbHbBIN aHATU3 KOTOPOU
MO3BOJISIET BBISBIATH U yCTPAHATH IPUYMHBI HECOOTBETCTBUI MTOKA3aTENEH Mmporecca
YCTaHOBJICHHBIM TpeOoBaHMsIM (puc. 5). Bo MHOTMX cilydasx 3TH HECOOTBETCTBHS
3aJI0KCHBI B HAPYLICHUH TOCJIEA0BATEIILHOCTA ONepaluii (WM Mepexo0B) HIIH
MOJMEHE 3BEHBEB Mporecca. O4eBUIHO, YTO OLIEHKAa HECOOTBETCTBHUI BO3MOXKHA
TOJIbKO B CIIy4yae aHajau3a peasbHOro mnpouecca. OObIMHO AJI MOCTPOSHUS U Jallb-
HEeHIIero aHanusza OJOK-CXeMbl Mpollecca MPUBJICKAIOTCS JIMIA, B HEM 3a/eHCTBO-
BaHHBbIE, T. €. UCIIOJHUTENHN Mpoliecca. B To ke Bpemsi IpUYUHbI HECOOTBETCTBUI MO-
I'yT OBITh 3aJI0KEHBI U B MPOEKTHON CXEeMe MpoIlecca, U BO3MOKHOE U3MEHEHHUE €ro
MIOCJIEIOBATEIbHOCTH WJIM 3aME€Ha OT/AEJIbHBIX ONEPALMA WM MEPEXOJ0B MOXKET CTa-
ounusupoBats TII.

OO0 0O2 00O I=2A 753 0)

Puc. 5. /luarpaMmma noToKoB IIPOLIECCOB

’KenarenbHO B 1uarpamMme BOCHPOM3BECTH Bce deMeHThl T1I, B ToM uunciie mec-
Ta, B KOTOPBIX MPUHUMAIOTCA PEUICHMS, a TAKXKE MOPANOK JTOKYMEHTUPOBAHUS TOM
VI WHOW OTIepanuyl, Haau4ue 0a3bl JaHHBIX WM TOSBICHUE JAOMOTHUTEIBHON WH-
dbopmarim o mporecce. Takum 00pa3om, IuarpamMma MOTOKa Mporecca — He TMPOCTO
MEPEUCHb U MOCJIEI0BATEIbHOCTh TEXHOJOTMYECKUX ONEpalMii U MEepexoJ0B, HO U
CONPOBOKJIAIOIIAsl UX TEXHOJOTHYeCcKass U KOHTPOJIbHAs MH(popMaIrus. AHAIU3UPYSI
JIIII, >xenaTenbHO OTBETUTH HA PSAJ CIACIYIOIIUX BOIIPOCOB:

- MOXHO JI1 U3MEHUTH Ty WIH JPYTYIO OMEPALUIO 32 CYET MPUMEHEHUS IPYron
TEXHOJIOTHH, 000PYTI0BaHUS WM U3MEHEHHS METOJIOB PabOTHI;

- MOXHO JIU COKPATUTh BPEMSI IPOIIECCA;
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- MOXHO JIM COKPaTUTh 3aTPaunBaeMble€ PECYPCHI;

- MOXHO JIM YMEHBIINTH YUCJIO TPAHCIIOPTUPOBOK;

- MOXHO JIM COBMECTUTH ONEPALMH U T. .

Jns cHyokeHus 3atpaT npu omianke TII BaKHO HE NOKHMAATHCS NOSBICHUS He-
COOTBETCTBHUIl B peaJibHOM MPOIIECCe, a MPOBECTH aHAIN3 OJIOK-CXEMBI MPOIIecca €IlIe
B IIPOCKTHOM BapHaHTE.

Tema 5 cogepKUT OCHOBHBIE CBEAECHHS O CTATUCTUYECKUX MeTozax yrpasienus TI1.

Craructrueckoe ynpasiieHue TII 1 KOppeKTUPOBKY €ro napameTpoB OCYLIECT-
BJISIIOT MTyTEM MPEAyNPEAUTENLHOTO BEIOOPOYHOTO KOHTPOJISI MPOAYKIIMU B TIPOIECCE
ee M3roTroBiacHUsA. OCHOBHBIM IIPEUMYIIECTBOM CTaTUCTHYECKOro ympasieHus TII
ABJIIETCS TO, YTO OHO IO3BOJISIET OOHAPYKUTh Ne(EKTHBIE U3AENUs HE TOra, Korjaa
U3JIEIUS YK€ M3TOTOBJIEHBI U HA UX U3IOTOBJICHUE 3aTpadeHbl MaTepUaIbHbIE CPEl-
CTBa, a KOTJa U3l HaXOAATCSA B MIPOU3BOJACTBE, U UMEETCSI BPEMSI CKOPPEKTHPO-
Bath TII 70 TOrO Kak OH BBIMAET U3-TIOJA KOHTPOJS. 3ajaya CTATUCTUYECKOTO YIIpaB-
nenus: TII — obecnieuenne u nojaepk aHue MNPOLIECCOB HA NMPUEMIIEMOM U CTaOUJIb-
HOM YPOBHE, FapaHTUpPYsl COOTBETCTBUE MPOLYKIUU YCTAHOBJIEHHBIM TPEeOOBaHUSIM.
I'1aBHBIN CTaTUCTUYECKUN MHCTPYMEHT, UCIIOJIB3YEMBIN JJIs1 9TOTO, — KOHTPOJIbHAS
kapta. Mcrnonb30BaHuE KOHTPOJIBHBIX KapT M MX TILATEIbHBIN aHaIU3 BEAYT K JyY-
[IEMY [TOHUMAaHHUIO ¥ COBEPLIEHCTBOBAHUIO IPOLECCOB.

KonTposbHasi kapTa —rpaguueckuii crnocod npeacTaBieHus U CONOCTABICHUS
uH(pOpMallMK, OCHOBAHHOM Ha IMOCIJIE0BATEILHOCTH BBIOOPOK, OTPAXKAIOIIUX TEKY-
€€ COCTOSHHME IIPOLECCa, ¢ TPAHUILIAMH, YCTAHOBIECHHBIMH Ha OCHOBE BHYTPEHHE
npucymei mpomeccy u3MmeHunBoctd (puc. 6). OHa numeer nentpanpuyro auanto CL,
COOTBETCTBYIOIYIO ATAJOHHOMY 3HAQ4CHHMIO XapaKTEPUCTUKH, B Ka4€CTBE KOTOPOIO
OOBIUHO CIIYXHT cpellHee apu(pMeTHUeCKoe paccMaTpuBaeMbIX JaHHbIX. Kpome Toro
KOHTPOJIbHAs KapTa UMEET JBE CTATUCTHUYECKHU OINpPEAEIsIEMble KOHTPOJIbHBIE TPAaHU-
bl OTHOCHTENBHO IICHTPAJIbHOW JUHHUH, KOTOpble Ha3biBaioTcsa BepxHed UCL wu
HKHeW LCL KOHTpONbHBIMU TpaHUIIAMU.

BepxHss 1 HUKHSASA IPaHULBl HA KOHTPOJIBHOM KapTe HAXOAATCS Ha PACCTOSTHUU
30 OT UEHTPAJIBHON JIMHUY, T7Ie€ O — FEHEPAJIbHOE CTAHJAPTHOE OTKJIOHEHUE UCIIOJIb-
3yeMOW CTaTUCTUKHU. MI3MEHYMBOCTH BHYTPU MOATPYNI SBIIAETCS MEPOM CIydalHBIX
Bapuanui. [l nonydyeHus OLEeHKU O BBIYMCIISAIOT BEIOOPOYHOE CTaHAAPTHOE OTKIIO-
HEHUE WM YMHOXKalOT BBIOOPOYHBIN pa3Max Ha COOTBETCTBYIOIIMHA KOA(D(UIIMEHT.
['panunp! + 30 yka3blBaloOT, uTo okoJio 99,7 Y03HaueHU XapaKTepUCTUKHN OATPYIII
[omnaayT B OTH IPEAEIbl MPHU YCIOBHM, YTO MPOLECC HAXOAUTCS B CTATUCTHYECKU
YIPaBIsIeMOM COCTOSHUM. JlpyruMu cioBamu, ecTh puck, paBubii 0,3 % (um B
CpeIHEeM TpPHU Ha THICSYY CIy4aeB), YTO HAHECEHHAs TOYKA OKAXKETCS BHE KOHTPOJIb-
HBIX TPaHUII, KOT/Ia Mpollecc CTaOuiIeH. YNOTpeOIsieTcs CIOBO «IIPUOIUZUTEIBHO,
ITOCKOJIBKY OTKJIOHEHHUSI OT MCXOJHBIX MPEAIOJIOKEHUM, TAKUX KAK BUJ pacupenaese-
HUS 1aHHBIX, OyAyT BIUATH HA 3HAYEHUSI BEPOSITHOCTH.
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Puc. 6. IIpuMepsl KOHTPOIBHBIX KapT: a — yIPaBIsIEMOE COCTOSHUE
nporecca; 6 —HeymnpaisieMoe COCTOSIHUE IpolLecca

KoHTposibHBIE KapThl OBIBAIOT JBYX OCHOBHBIX THIIOB: JJIsi KOJIMYCCTBEHHBIX M
AJIbTEPHATUBHBIX JAHHBIX.

KoHTposbHbIE KapThl 1)1 KOJINYECTBEHHBIX JTAaHHBIX:

— kapThl cpennero (X ) v pa3maxoB (&) WM BEIOOPOYHBIX CTAHIAPTHBIX OTKJIO-
HeHUl (s);

— KapTa WHAMBUAYAIbHBIX 3HaUeHUH (X ) U CKOJIB3SIIUX pa3MaxoB (R );

— kapta meauad (e ) 1 pazmaxos (R ).

KoHTposbHbIE KapThl IS aIbTEPHATUBHBIX JTaHHBIX:

— KapTa J0JIei HECOOTBETCTBYIOIIMX CIUHUI] TPOAYKIMHU (z ) WM KapTa 4uciia
HECOOTBETCTBYIOIIUX eIuHUIL (#p );

— KapTa YMCiia HECOOTBETCTBHUH (¢ ) MJIM KapTa YMclia HECOOTBETCTBHM, MPUXO-
JSIIAXCS Ha STUHUITY TTPOIYKITHH (1 ).

KosnnyecTBeHHBIC JaHHBIC MPEJCTABISIOT COOOH HAONIONCHUS, MOJyYeHHBIE C
TIOMOIIBI0 U3MEPEHUS U 3alTUCH 3HAYCHUN HEKOTOPOU XapaKTEPUCTHUKH I KaXKIOu
CIMHUIIBI, PACCMATPUBAEMON B MOATPYIIE, HAIIPUMEP pa3Mep B Muutumerpax. Kap-
TBI JIIS1 KOJIMYECTBEHHBIX JAHHBIX — 3TO KJIIACCHYECKUE KOHTPOJbHBIE KapThl, IPUMeE-
HSIEMBIC [IsS YIIPABJICHUS TPOIIECCaMHU.

KoHTposbHBIE KapThl JJIs KOJUYECTBCHHBIX JaHHBIX MMEIOT CICAYIOIIUE Tpe-
MMYIIIECTBA!

— OOJIBIIMHCTBO MPOIECCOB M UX MPOAYKIMS HA BBIXOJE UMEIOT XapaKTePUCTH-
KH, KOTOPBIE MOTYT OBITh M3MEPEHBI, TAK YTO MPUMEHUMOCTh TaKUX KapT MOTEHIIHO-
aJIbHO IIMPOKA;
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— U3MEPEHHOE 3HAYCHHE COACPKUT O0JbIe HHPOPMAIIUU, Y€M MPOCTOE yTBEP-
KIIEHUE «I1a — HET»,

— XapaKTePUCTUKH TPOIECCa MOTYT OBITh MPOAHATM3UPOBAHBI O€30THOCUTEIIHHO
YCTAHOBJIEHHBIX TpeOoBaHMil. KapThl 3amyckaroTcsi BMECTE C IIPOLIECCOM M JIal0T He-
3aBUCUMYIO KapTHHY TOT0, Ha 4TO Mpoliiecc crocodeH. [locie 3Toro XxapakTrepucTuku
MpoIIecca MOXKHO CPABHUBATH C YCTAHOBIICHHBIMU TPEOOBAHUSIMH;

— XOTS TOJYy4YEHUE KOJMYECTBEHHBIX JAHHBIX JOPOXKE, YeM aJbTEePHATHBHBIX,
00BbEMBI OATPYIII JIsI KOJMMYECTBEHHBIX JAHHBIX MOYTH BCErJa ropaso MEHbIIE U
Opu 3TOM HaMHOTO 3(h@eKTuBHEE. DTO MO3BOJSAET B HEKOTOPBIX CIy4asiX CHU3UTH
0OIIyI0 CTOUMOCTh KOHTPOJISI U YMEHBIIIUTh BPEMEHHOM pa3pblB MEX1Y MPOU3BOICT-
BOM TMIPOJIYKIIUHA U KOPPEKTUPYIOIIUM BO3CHCTBUEM.

JIJ1si KOHTPOJIBHBIX KapT, UCMIOJIB3YIONINX KOJUYECTBEHHBIC JAHHBIEC, MPEATOa-
raercsi HopMaiabHoe (rayccoBoO) pacrpeesieHue Il Bapualuii BHyTPH BEIOOPOK.

KapThel 17151 KOJTMYECTBEHHBIX JAHHBIX OTPAXKAIOT COCTOSIHME Ipoliecca 4epe3
pa30poc (M3MEHYMBOCTH OT CIUHUIBI K CIMHHUIIC) M Yepe3 PACIOIOKEHHE ICHTpa
(cpennee mporecca). [ToATOMy KOHTPOJIBHBIC KapThl JUISI KOJMYECTBEHHBIX JTaHHBIX
MOYTH BCET/Ia MPUMEHSIOT ¥ aHAJTU3UPYIOT MMapaMy - OJTHA KapTa IS PACTIOIOKECHUS
M oaHa — s pazopoca. Hanbonee gacto ncnonb3yror napy X - u R -kaprty. B 1ad.
2 u 3 npuBeAeHbl GOPMYJIBI JI pacdeTa KOHTPOJIbHBIX T'paHUI] U KOIPHUIIMEHTHI
JUTSI COOTBETCTBYIONTUX KapT.

Ilepen nHawamom mnpoBeneHus aHanmu3a TII ¢ UCIIONB30BaHMEM KOHTPOJIBHBIX
KapT Ha OCHOBE KOJIMYECTBEHHBIX JAHHBIX FOTOBAT OyiaHK 1o (opme Tadn. 4, kyna
3aHOCAT PE3yJbTaThl U3MEPEHUN KOHTPOJIUPYEMOIO MapaMmeTpa, pacyeTa KOHTPOJIb-
HBIX TPaHUII, & TAKXKe JOMOJHUTENbHYI0 HHPOPMAIIHIO.

Ta0mnuma 2

@opMyJIbl I pacyeTa rpaHULl KOHTPOJIBHBIX KapT C UCIIOJIb30BAHUEM
KOJINYECTBEHHBIX TaHHBIX

CranmapTHbIC 3HAUCHUS HE 3aJ1aHbI CranmapTHbIe 3HaYCHUS 3a/1aHbI
Cratucrtuka | lleaTpansHas EHTpaJIbHAS
Henp UCL u LCL Henp UCL u LCL
ymuaug CL smausg CL

X X ?iﬂgﬁ 1781171 jfi_f%é A Wil p Apxdog
& E DEE, D4§ REI 501041 dgﬂn Dllifn, D2|:f|:|
= 5 335, B4§ &p Ui C4Cf|:| BSGD , Bﬁlﬂn

ITpumeuanue. * — 3a1aHbl CTAaHJAPTHBIC 3HAUEHUS A WM 4, Fy, & WK Ty .
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Tabmuma 3

KoadduimenTs! 1y1a pacuera rpaHuL] KOHTPOJIbHBIX KapT

Yuc- KoaddurnmenTsr mms
710 KoaddummeHTs! 1715 BBIYUCICHUS KOHTPOJIbHBIX TPAHUIl | BBIYKUCIICHUS IEHTPATbHOMN
Ha- muaun CL

ouro-

JIeHUuM

H(’;_ A | Ay | A& | By | By| Bs | B | Dy | Dy | By | Dy| Cy |UCy| dy | Uidy

rpymn-

me n

2 12,121,88/2,65 0,00 3,27/0,00 2,61 0,00/ 3,69/ 0,00|3,27/0,797 1,253 1,13 0,887
3 /1,731,021,95/0,00 2,57 0,00/ 2,27,0,00| 4,36/ 0,00/2,57/0,8891,128 1,69 0,591
4 11,500,73/1,63/0,00/ 2,27 0,00 2,09 0,00 4,70/ 0,00/2,280,921/1,085 2,06 0,486
5 11,3420,577 1,427 0,000 2,089 0,000 1,964 0,000 4,918 0,000 2,114 0,94001,0638 2,326 0,4299
6 |1,220,48/1,29 /0,03 1,97/0,03/ 1,87 0,00/ 5,08/ 0,00|2,00/0,9511,05102,53 0,395
7 /1,130,42/1,18 0,12/1,88/0,11/1,81/0,20/5,20 0,08 1,92 0,9591,042 2,70 0,370
8 /1,060,37/1,10/0,18/1,81/0,18/ 1,75 0,39 5,31/ 0,14|1,86/0,9651,036 2,85 0,351
9 /1,000,34 1,03/0,24 1,76/ 0,23/1,71/0,55|5,39/0,18/1,82/0,969 1,032 2,97 0,337
10 | 0,950,31/0,97 0,28/1,72/0,28/1,67/0,69 5,47 0,22/1,78 0,973 1,028 3,08 0,325
11 | 0,900,28 0,93 0,32/ 1,68/0,31/1,64|/0,81/5,53 0,26/1,740,9751,025 3,17 0,315
12 |0,870,27/0,89 0,35/1,65/0,35/1,61/0,92 5,59 0,28/1,72 0,978 1,023 3,26 0,307

AnbTepHaTuBHBIE (Ka4eCTBEHHBIC) TaHHbBIC MPEACTABISIIOT COO0M HAOIIOIEHHS,
(GUKCHPYIOIIE HAMYUE WM OTCYTCTBUE HEKOTOPBIX XapaKTepPHUCTHK (MM MpU3HAa-
KOB) y KaX/IOH €IMHUIBI paccMaTpuBaeMoOi moarpymmbl. Ha OCHOBE ATHX IaHHBIX
MPOU3BOJUTCS MOACUET YKcia eIUHUI], 00JaIal0MKX UK He 00JaJarouX TaHHBIM
IPU3HAKOM, WM YUCIIO TAKUX COOBITHM B €UHUIIE TPOTYKIUH, TPYIIIE WK 00JIaCTH.

AnbTepHAaTUBHBIE JAHHBIE B OOILEM Cllydyae MOTYT ObITh MOJYy4€HbI OBICTPO U
JIETIeBO, sl cOopa UX He TpedyeTcs cnenuanb,HOoro ooydenus. B Tabdn. 5 nmpuBeneHb
dbopMymbl A1l pacueTa rpaHul] KOHTPOJIBHBIX KapT, UCMOB3YIOIIUX aJbTePHATUBHBIC
naHHble. [Ipy HCTIONB30BaHUM KOHTPOJIBHBIX KAPT JUISl aJbTEPHATUBHBIX JAHHBIX J0C-
TATOYHO OJHOM KapThl, TaK KaK IIPEIII0JIaracMoe paclpeleIcHue UMEET TOJIBKO OJIMH
HE3aBUCUMBIN MMapaMeTp — CPEeIHUI YpOBEHb. » - U xp -KapThl OCHOBAaHbI HA OMHOMHU-
QJIBHOM pAaCIIPENEIICHNUH, & ¢ - U & -KapThl - Ha pacnpeneneHuu [lyaccona.

Pacuersl i 3TUX KapT OJAMHAKOBBI, 332 UCKIIOUEHHEM CIIy4aeB HEMOCTOSHCTBA
o0bvema noarpymnmn. Korga o6bemM noArpym nocTosHEH, I KX 10 MOArPYIIIbl MO-
I'yT ObITh BBIOpPAHBI OJIHM U T€ K€ KOHTPOJIbHbIE TpaHUllbl. ECiM 4nciao KOHTpoJu-
PYEMBIX €IMHULl B KaKIOW MOATPYIIE Pa3IN4HO, JOJDKHBI ObITh PacCUMTAHBI KOH-
TPOJIbHBIE TPAHULBI OTIAEIBHO AJIA KaKAOro oO0beMa moArpynmsl. Takum oOpazowm,
#p - U ¢ - KAPThl MOT'YT OBITh IPUMEHEHBI IIPU [TOCTOSSHHOM 00bEeME MOATPYIIIbL, & 2 -

U % -KapThl — B JIIOOOM CUTYaIINH.
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Tabmuma 5

cDOI’)M}’JILI AJIs1 pacdyeTa rpaHul] KOHTPOJIbHBIX KapT HAa OCHOBE
AJIBbTCPHATHBHBIX JaHHBIX

Cratuctuka | CTaHgapTHbBIE 3HAUEHUS HE 3a/a- CranmapTHbIe 3HaYCHUS 3a/1aHbI
HBI
IenTpanpHas | 3o -e KOHTpoNb- | LleHTpanbHasg | 3a -e KOHTPOIbHBIC TPAHUIIBI
muausa CL HBIC TPAHUIIBI muaus CL
_ gil-F 1-
» N 543 Fl-p) o py 3 potl=pgl
b b
P np np £3.0np(l - p) np npg £ 3 upn (1= py)
¢ F F 35 zq cg £3.Jeg
_ i i
. iz 7+3, = 1y u+3 |2
s b
[Tpumedanue. * - pg, #pg, €g, ¥y —3aJaHHBIC CTAHAAPTHbIC 3HAYCHHS.

Korma o6beM moarpynmbsl U3MEHSETCS OT BBIOOPKH K BBIOOpKE, IJIST KaXKIOH
MOJTPYIIITBI PACCUUTHIBAIOT CBOM KOHTPOJIBHBIC TPAHUIILI, IIPU 3TOM, Y€M MECHBIIIC
00BEeM TOJATPYIIIHI, TEM IIUPE MOJI0Ca MEKIY 3THMH IpaHHUIlaMH, H Hao0opoT. Ecim
00beM TOATPYIIIT MEHSETCSI HECYIIIECTBEHHO, TO MOYKHO OIPaHMYUTHCS OJHUM Ha0O-
POM KOHTPOJBHBIX TpPAaHHI][, OCHOBAaHHBIM Ha CpEAHEM OO0BEME MOATPYIIIHI.
JIJIst TpakTUYECKUX IeJiel TOCTATOYHO, €CTM 00beMbI MOATPYII HAXOIATCS B Mpeie-
nax + 25 %iieneBoro 00beMa MOArPYIIIIHI.

JIJ1si MHTEepIpeTaiy X0/1a MpoIiecca Mo KOHTPOJIbHBIM KapTaM CYIIECTBYeT Ha-
00p M3 BOCBMHU JOTOJHUTEIBHBIX KPUTEPHUEB, KOTOPBIA CXEMATHYECKU MOKa3aH Ha
puc. 7 — 14 [8].

L A lf
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a \

A \

LCL L]

>

Puc. 7.Kpurepuii 1 —oaHa To4ka BHE 30HBI A
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Puc. 8. Kputepuii 2 —eBaTh TOUEK OIS B 30HE ' WIIH 110 OJHY CTOPOHY
OT LIEHTPAJIbLHOMN JIMHUU
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Puc. 9. Kputepuii 3 —1mectb BO3pacTaromux UK yObIBAIOIIUX TOYEK MOAPS
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Puc. 10.Kpurepuii 4 —4yeTblpHaALATH IONEPEMEHHO BO3PACTAIONINX M YOBIBAIOIIUX TOUYECK
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Puc. 12.Kpurepuii 6 —4eTsIpe U3 MATH MOCIEA0BATEIbHBIX TOUEK B 30He £ HIIU BHE €€

ucL
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LCL =-emmeee

Puc. 13.Kpurepuii 7 —nsTHaIIIaTh MOCJICIOBATEIHHBIX TOUYEK B 30HE (' BBIIIEC M HIKE IIEHTPAJIb-
HOU ITVHUU
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Puc. 14.Kpurepuii 8 —BoceMb NOCIEIOBATEIBHBIX TOYEK 110 00EUM CTOPOHAM IIEHTPAIbHOW JIMHUT
W HYU OJIHOH B 30HE

OTOoT HAOOp KPUTEPHEB MOXHO TPHUHATH 332 OCHOBY, HO IOJB30BaTEIM KOH-
TPOJBHBIX KapT IOJDKHBI OOpaliaTh BHUMaHHE Ha JIIOOYI0 HEOOBIUHYIO CTPYKTYpPY
TOYEK, KOTOpasi MOXET yKa3bIBaTh Ha MPOSBIEHHE OCOOBIX (HECTy4YailHbIX) MPUYKH.
[ToaTOoMy 3TH KpUTEpUHM CIELyeT pacCMaTpuBaTh TOJBKO KaK MPUMEPHI CUTyaluH,
KOTJJa MOXET ObITh YCTAaHOBJIEHO IPOSIBICHUE HeCIy4alHbIX NpuuuH. [losiBieHue
A1000r0 U3 ClIydaeB, OMUCAHHBIX B 3TUX KPUTEPUAX, — yKa3aHWE HA MPUCYTCTBHE
0COOBIX MMPUYHH, KOTOPBIE JOJHKHBI ObITh MPOAHATU3UPOBAHBI M CKOPPEKTHPOBAHHBI.

BepxHsist 1 HUKHSIST KOHTPOJIbHBIE TPAHUIIBI KOHTPOJIBHOM KapThl yCTaHABIIMBA-
I0OT Ha pPaccTOSHUM 3¢ HaJa W NOJ LEHTPaJIbHON JuHUEH. [ nmpuMeHEeHHs 3THX
KpUTEPUEB KOHTPOJIbHAS KapTa JEJIUTCS Ha LIECTh PABHBIX 30H IIUPUHON o . DTH 30-
HBI O0O3Hauarored A, B, &, &, B, A, IIpUYEM 30HbI L pacHOJIOKEHbI CHMMETPUYHO
LEHTPaJbHOU NTUHUM. JlaHHbBIe KPUTEPUH MPUMEHUMBI K X -KapTaMm U X -KapTam uH-
IUBUAYaIbHBIX 3HaueHUH. [Ipeanonaraercs HOpMallbHOE paclpenesieHue COOTBETCT-
BEHHO ¥ W WHAMBHYaJbHBIX 3HAYCHUH.
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HNPUJIOXEHHUE 1
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MNPUJIOKEHUE 2

brank 3aganust K KOHTPOJBLHOU padboTe

OEJIEPAJIBHOE AT'EHTCTBO 11O ObPA3OBAHUIO
["'ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICILIETO IPO(ECCUOHATIBHOTO 00pa30BaHUs
Y IBAHOBCKHMM TOCYAAPCTBEHHBIA TEXHUUECKUN YHUBEPCUTET
Kadenpa «TexHnonorus MammHOCTPOSHUS»
JucuunnnHa «CTaTUCTUYECKUE METO/IbI PETYJIMPOBAHUS U KOHTPOJIS
Ka4eCTBa MPOYKIIMA MAIIUHOCTPOCHHUS

3AJIAHUE
HA KOHTPOJIbHYIO padoTy no qucuuiiinbe ' CtaTuCTHYeCKHe MeTObI pe-
ryJTMPOBAHUS U KOHTPOJIS Ka4eCcTBa NPOAYKIMHA MAIIMHOCTPOCHUS
CTYACHTY 3204HO-BeyepHero ¢gakyJuabrera rpynnsl TM3 —

1. Pa3paboTarh miiaH CTaTUCTUYECKOTO MPHUEMOYHOIO KOHTPOJIA KayecTBa IO
aNbTEPHATUBHOMY IIPU3HAKY JETaJIH

2. P8,3pa6OTaTI> IJIaH CTaTUCTUYCCKOI'o MpHUEMOYHOI'0 KOHTPOJIA Ka4eCTBa IIO
KOJIMYCCTBCHHOMY IIPU3HAKY ACTAINU

3. HOCTpOI/ITB KOHTPOJIbHYIO KapTy Ha OCHOBC KOJMYCCTBCHHBLIX AAHHBIX IIO
pe3yiibTataM MPOBCACHUS aHaJIM3ad TCXHOJOTMYCCKOIo IMponeccCa M3roTOBJICHHUA [C-
TaJInu

4. TTocTpouTh KOHTPOJBHYIO KapTy Ha OCHOBE aJIbTEPHATUBHBIX JAHHBIX 110
pe3yabTaTaM NpPOBEACHUS aHAIN3a TEXHOJOTMYECKOIO MPOLECCa W3TOTOBICHUS Jie-
Tanm

5. [IpuBecTr METOAMKY MOCTPOCHUSI TUArpaAMMBbI

3amaHue BhIIAT ( )

CryneHt ( )

30



MNPUJIO)KEHHUE 3

BOITPOCHI JJII CAMOCTOSTEJIbBHOI'O KOHTPOJIA

Kakue cratucTruueckue MeTo Il OTHOCSTCSA K METOZaM OOIIero Ha3HaueHus ?
OcHoBHbIe TpeOOBaHUS K POPMHUPOBAHUIO BEIOOPKHU U3ACIUH.

Kakwue Bbl 3HaeTe BUABI KOHTPOJIBHBIX JIUCTKOB?

C xakoil L1ebI0 MPUMEHSIOT KOHTPOJIBHBIHN JTUCTOK BUAOB HECOOTBETCTBHIA?
B kxakux ciyydasix mpuMeHsIOT KOHTPOJIbHBIN JTMCTOK MPUYMH HECOOTBETCTBHNA ?
KakoBbl mpenmyliecTBa IPUMEHEHHS KOHTPOJBHBIX JHCTKOB JIOKATU3ALUU

oSO swWpNPE

HECOOTBETCTBHIL?

7. YTO MO3BOJSIOT OLEHUTh KOHTPOJBHBIE JTUCTKH ISl PETUCTPALIMK paclpesie-
JIEHUSI U3MEPSEMOro IapaMerpa’?

8. UTo Takoe CTaTUCTUYECKUH KOHTPOJIb KaUueCTBa MPOAYKLIUN?

9. B uem paznuure MEXIy PUCKOM MOCTaBIIMKA U MOTPEOUTENS MPU CTATUCTH-
YECKOM NMPUEMOYHOM KOHTPOJIE?

10. Yto Takoe HECOOTBETCTBUE U JIPEKT?

11. Kakue nokasaTtenu NpUMEHSIOT B Kaue€CTBE IPYIIIOBOrO MOKA3aTeNsl KauyecT-
Ba MPOJAYKIIUN?

12. Uto nOHUMAIOT 101 HOPMATUBHBIM YPOBHEM HECOOTBETCTBHIL?

13. Kakum 06pa3om onpeensitoT 3HaYeHne HOPMaTUBHOTO YPOBHSI HECOOTBETCTBHUIA ?

14. Yto noHUMAIOT MO/ MJIAHOM U CXEMOM CTaTUCTHUYECKOIO MPUEMOYHOIO KOH-
TpOJISI?

15. Yro Takoe q0myCTUMbIE TUIAHBI KOHTPOJIS TOCTABIIUKA U TOTPeOUTENs?

16. C xako#l 1eNpl0 YCTAaHABIMBAIOT 3HAYEHUS MPUEMOYHOTO M OpPaKOBOYHOTO
ypOBHEN?

17. Yro Takoe onepaTtuBHas XapaKTEPUCTUKA IJIAHA UM CXEMbI CTaTUCTUUYECKO-
ro IPUEMOYHOTO KOHTPOJIA?

18. UTo NOHMMAIOT MO/ CTENEHBIO TOBEPHSI MOTPEOUTENS MOCTABIIUKY ?

19. Yem pyKOBOACTBYETCS MOTPEOUTEIND IIPU BEIOOPE CTETICHH JOBEPUS TOCTABIINKY ?

20. C xako# LebI0 NOCTAaBUIMK MPHU MOCTaBKE MapTUH MPOIYKIUU MOXKET ycTa-
HaBJIMBATH «3aI1ac KOJMYECTBA 10 KaUeCTBY»?

21. B kakux ciay4asx MOCTaBIIMKY L€J1ecOo00pa3HO yCTaHaBIMBAaTh CUJKU C OIl-
TOBOM IIEHBI?

22. Yo nonumarot noz CIIK no anpTepHaTHBHOMY IIPU3HAKY ?

23. IlpenmymiectBa u Henocratku npumeHenust CIIK no anprepHaTMBHOMY IIpH-
3HAKY.

24. Uto HEoOXOIMMO OLEHUTh MPH KOHTPOJIE IMOCTABIIMKA IO ATbTEPHATHBHOMY
NPHU3HAKY, MPEX/e YeM MPUCTYIUTh K pa3padboTke nomyctumoro miaHa CITK?
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OxoHuanue npui. 3

25. Ilepeuncnure UCXOTHBIE aHHBIC, HEOOXOIUMBIEC 7S Pa3pabOTKU AOIMYCTH-
MBIX TJIAHOB TIOCTaBIINKA U TIOTPEOUTEIS.

26. KakoBa 1nocie10BaTeIbHOCTb pa3padOTKH JONYCTUMBIX IJIJAHOB MOCTaBLINKA
U TIOTpeouTes?

27. ChopmynupyiiTe yCiaoBUs COOTBETCTBUS MAPTHH MPOIYKIIUU TPEOOBAHUIM K
ee KaueCTBY COOTBETCTBEHHO MPY KOHTPOJIEC MOCTABILMKA U TOTPEOUTETIS.

28. Uto nonumarot noj CIIK mo konnuecTBEeHHOMY MPU3HAKY ?

29. IlpenmymiectBa u HepoctaTku npumeHeHus CIIK mo konuuecTBeHHOMY
IPU3HAKY.

30. Ilepeuncanre ycnoBus, KOTOPbIE JOJKHBI OBITH COOJIIOICHBI TIPU MTPOBEACHUN
CIIK mo KOJMYecCTBEHHOMY MPHU3HAKY MOCTABIIMKA MPU 3aJaHHBIX HAUOOJb-
IIEM ¥ HaMMEHbILIEM NPEAETbHBIX 3HAUYCHUAX KOHTPOIMPYEMOTO MapaMeTpa.

31. Ilo xakuM 3aBUCHUMOCTSAM PACCUMTHIBAIOTCS 3HAUEHUS HUKHEM M BEpXHEH
MPUEMOYHBIX TPAHUI] COOTBETCTBEHHO MpHU pa3paboTKe MIIaHOB KOHTPOJIS MO-
CTaBIIMKA U MOTPEOUTENS?

32. Kak o1eHUTh 00bEKTUBHOCTh Ha3HAUYEHUsI 00beMa BHIOOPKU MPHU W3BECTHOM
OLICHKE CPEJHET0 apu(PMETUUECKOTO 3HAYEHUs] KOHTPOJIMPYEMOTO ITapaMeTpa
IIPU KOHTPOJIE MOCTABIIKKA 110 KOJINYECTBEHHOMY IPU3HAKY ?

33. HazoBuTe ceMb MPOCTHIX METOJOB cTaTucTHUecKoro ynpasieHus TII.

34. IlpuBenute Ki1accu(PpUKaIMO KOHTPOJIbHBIX KapT, IPUMEHSAEMBIX AJI CTaTH-
ctuyeckoro ynpasienus TII.

35. Ilpusenute meronuky ympasiaeHus TII ¢ ucrnonab3oBaHMEM KOHTPOJIBHBIX KapT
Ha OCHOBE KOJINUECTBEHHBIX TAHHBIX Ha puMepe rnpumeHenust (X- R) - kapThi.

36. IlpuBenute Meronuky ympasienus: TII ¢ ucrnoab3oBaHMEM KOHTPOJIBHBIX KapT
Ha OCHOBE aJIbTEPHATUBHBIX JAaHHBIX Ha PUMEpE MPUMEHEHUS NP - KapThl.

37. Ilepeunciute 3tansl pa3padoTku auarpammbl [lapero.

38. Llenp npumenenust nuarpammsl [lapero.

39. IlpuBenuTe METOANKY IMOCTPOCHHS TUAarpaMMbl pacCEUBaHUS.

40. HazHaueHue quarpaMMbl pacCeMBaHUA.

4] TTpuBeauTe MOCIEA0BATEIBHOCTD PA3pa0d0TKHU JUArpaMMbl IPUUUH U PE3YJIBTATOB.

42. Kakyro 3a1a4yy MO3BOJISET PEUIMTh MPUMEHEHHE JuarpaMMbl IPUYMH U pe-
3yJIbTaTOB?

43. Tlepeuncnute OCHOBHBIE 3Talbl Pa3pabOTKU TUCTOTPAMMBI.

44. C kaxoii 1edblo MPOBOAAT MOCTPOCHUE THCTOTPaMM ?

45. YTo NOHMMAIOT 101 MHJIEKCAMH BO3MOXKHOCTEN U npuroanoctu TII?

46. ITpuBenure BO3MOXKHBIE BapUaHThl PACIIOIOXKEHHUS TMCTOTPAMMBI OTHOCH-
TEJBHO TOJIS 10IyCKa KOHTPOJIUPYEMOTO IapameTpa.

47. CylHOCTh IOCTPOEHUS U IPUMEHEHUS AUArPAMMBI IOTOKA MTPOLIECCOB.

45. IlpuBenute kinaccuukanuro 1eGexToB Mo UX 3HAYNMOCTH.
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