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BBesgeHue

OngHuM U3 BaXKHEHIIMX TOJIOKEHUN BceoOiero MeHemkMenta kadectsa (TQM)
ABIIIETCS TPHUHATHE pelIeHuid Ha ocHoBe (akToB. COBEpIICHCTBOBAHME KadyecTBa
NPOAYKIMHU U TPOLECCOB TpeOyeT CKPYIyJe3HOW paboThl MepcoHaja MPEANPUSATHS 10
BBISIBJICHUIO TPUUYUH J1e(EKTOB (OTKIOHEHUH OT JOKYMEHTAlMM) U UX yCTpaHeHuro. Jlis
ATOr0 HEOOXOAMMO OPraHU30BaTh MOUCK (PAKTOB, XapaKTEPU3YIOLIUX HECOOTBETCTBHUS, B
MOJABISIOMEM  OOJIBIIMHCTBE  KOTOPBIMH  SIBJIIIOTCSI  CTATUCTUYECKUE  JIaHHBIE,
pa3paboTaThb METOJbl aHalu3a M OOpPaOOTKM JaHHBIX, BBIIBUTH KOPEHHBIE MPUYHUHBI
nedeKToB 1 pa3paboTaTh MEPONIPUATHS 10 UX YCTPAHEHUIO C HAMMEHBIITUMU 3aTpaTaMHu.

[IpoOnemamu cOopa, 0OpabOTKM U aHaidu3a pPe3yJbTaTOB MPOU3BOACTBEHHOM
NeSATEIbHOCTH 3aHMMAeTCsl MaTeMaTH4ecKash CTaTHUCTHKA, KOTopas BKIIIOYaeT B ceOs
0OJBIIOE KOJIMYECTBO HE TOJBKO M3BECTHBIX METOJOB, HO U COBPEMEHHBIX
WHCTPYMEHTOB (KaK MOJIHO B MOCIICHHE T'O/IbI Ha3bIBaTh METObI) aHAIN3A U BBISIBICHUS
nedekrtoB. K TakuMm MeTogaM MOXKHO OTHECTH KOPPETSIIMOHHBIN U PEerpecCHOHHBIN
aHaJIM3bl, TIPOBEPKY CTATHCTUYECKUX TUIOTE3, (PaKTOPHBIN aHAIN3, aHAJIU3 BPEMEHHBIX
PSA0OB, aHAINU3 0€30TKA3HOCTH U T. [I.

Bbonbiioe pacnpocTpaHeHre B yHpaBlIE€HUM KaueCTBOM (TIOJ BIMSIHUEM SIOHCKUX
CHEIHAIMCTOB) MOJYYUIH CEMb MPOCTBHIX METOJOB, MPUMEHEHHE KOTOPHIX HE TpedyeT
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BBICOKOM KBaJIH(i)I/IKaHI/II/I IICpCOHAJIa MW IIO3BOJIICT OXBATUTH AaHAJIN3 I[IPHUYNHBL
OOJILIIMHCTBA BO3HHUKAIOIMINX Ha IIPOU3BOIACTBC I[G(beKTOB. B HaCTOAIIEM MOCOOUH ITHU
MCTOJbI BKJIIOYCHBI B Pa3JIMYHBIC pPa3JCiibl, HNCXOOA U3 LICJ'IGCOO6p213HOCTI/I ux
IMIPUMCHCHUA.

bonapmoe BHMMaHue YACIACTCA IMPAKTHYCCKOMY IIPUITOKCHHUTIO MaTeMaTHYECKOU
CTAaTUCTUKHU [JIsI PCHICHHUA KOHKPCTHBIX IMIPOU3BOACTBCHHBLIX 3alad, OCOGCHHO Ipu
AHaAJIN3C Ka4uyeCTBA IIPOLCCCOB.

Cﬂez[yeT OTMCTUTBb, YTO C PA3BUTUCM HAYYHBLIX CHCTCM YIIPABJIICHUA Ka4CCTBOM
pPOJIb CTATUCTUYCCKHUX MCTOAOB B YIIPABJICHHU Ka4CCTBOM HCIPCPBIBHO BO3PaACTACT.
HNmenno IMUPOKOC IIPUMCHCHHUC B IIPOU3BOACTBC IMPOAYKIHNHN CTATHCTHYCCKHUX MCTOIO0B
Ha TEpBBIX OdTamax OoprObl 3a KadecTBO (50-¢ roABl) TMO3BOJUIIO SIMOHCKUM
NPEANPUATUIM OYeHb OBICTPO BBIUTH B JIJIEPHl MUPOBOI SKOHOMHUKH.

KOHKYpeHTOCTIOCOOHOCTh POCCUUCKUX TPENNpusiTuil OyAeT Tak XK€ BO MHOIOM
3aBHCETHh OT Maciirada O6Y‘ICHI/I}I IIepCoHalla MCTOAAM CTATHCTHYCCKOI'O YIIPABJICHUA
Ka4CCTBOM U UX CUCTCMATHUYCCKOI'O IIPUMCHCHU: Ha ITPAKTHUKC.

1. [IoHsATHE O CTATUCTUYECKHUX METOoAaX KadeCTBa

[Tonsarue "ynpaBieHne kauecTBOM' Kak HayKa BO3HUKIIO B KOHIIE 19-ro croneTus, ¢
NEPEX0JIOM MPOMBIIUIEHHOTO MPOU3BOICTBA HA IPUHIMIIBI pa3neneHus tpyaa. [Ipunmun
pazJiesieHus: TpyJa MoTpedoBall pelieHus: MpooiIeMbl B3aMMO3aMEHSIEMOCTH U TOYHOCTHU
npousBoAcTBa. Jlo 3TOro mpu peMecieHHOM crnoco0e MPOU3BOACTBE MPOIYKIUU
o0OecrieyeHre TOYHOCTH TOTOBOIO MPOAYKTa MPOU3BOAMIIOCH MO oOpaslaM WiId
METOJaMH TIOJTOHKM CONpPSTraeMblX JAeTalied M Y3JI0B. YUUThIBas 3HAUUTEIbHBIC
BapUallMy MAapaMeTPOB IMPOILIECCa, CTAHOBWIIOCH SCHO, YTO HYXEH KpUTEpUM KauecTBa
MPOU3BOACTBA MPOAYKIUHU, MO3BOJIIONIMI OrpaHUYUTh OTKJIOHEHHS pa3MEpoOB NpH
MacCOBOM M3TOTOBJIEHUHU JI€TaJIEH.

B kauectBe Takoro kputepus Openeprik Telaopom ObLIN TPEATOKEHB UHTEPBAIbI,
YCTaHABJIMBAIOIINE TpPEJEIbl OTKJIOHEHMH MapaMeTpoB B BHJIE€ HUKHUX M BEPXHHUX
rpanull. [Tone 3HaueHU TAKOrO UHTEpPBaJIa CTAIM HA3bIBATh JIOITYCKOM.

VYcraHOBIEHUE TOMYCKa MPUBEJIO K IPOTUBOCTOSHUIO UHTEPECOB KOHCTPYKTOPOB U
MIPOU3BOJCTBEHHUKOB: OJIHUM YKECTOUEHHE JOIMycKa O0O0ecreyrBalo MOBBIIICHHUE
KauecTBa COEJIMHEHHS 3JIEMEHTOB KOHCTPYKLHH, IPYTUM — CO3/aBaJIO CJIOKHOCTH C
CO3/IaHHEM TEXHOJOTHYECKOW CHUCTEeMBI, oOecrneunBaomell TpeOyemble 3HauCHUs
Bapuanuii mporecca. OYEeBHAHO TaKXe€, YTO TMPU HAIUYAM Pa3PEHICHHBIX TpaHUIl
JIOMyCKa y W3TOTOBUTENICH HE OBbUTIO MOTHBAIMK '"JepkaTh'' mokazaTenu (TapameTphl)
U3JIETUST KaK MOKHO OJIMKe K HOMHUHAJIBbHOMY 3HAYEHHIO MapameTrpa, 3TO MPUBOAWIO K
BBIXOJly 3HAUEHHI MapaMeTpa 3a Mpeelibl I0MycKa.

B Toxe Bpems (Hauano 20-X rooB NpOIUIOTO CTOJIETHS) HEKOTOPBIX CIIEHUAIUCTOB
B IMPOMBILIUIEHHOCTH 3aMHTEPECOBANIO, MOXHO JIM MpEACKa3aTh BBIXOJ MapaMmeTrpa 3a
npenensl qonycka. M oHU cTaiu ynensiTh OCHOBHOE BHHUMaHHE HE caMoMy (pakTy Opaka
OPOAYKIUU, a TMOBEACHUIO TEXHOJOTMYECKOro Tpolecca, B pe3ylbTare KOTOPOro
BO3HUKAET 3TOT Opak WM OTKJIOHEHHE MNapaMerpa OT YCTaHOBJIEHHOTO aomycka. B
pe3yNbTaTe HUCCIEIOBAHMS BapUaOEIbHOCTH TEXHOJOTUYECKUX IPOIIECCOB MOSBUINCH
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CTaTUCTUYECKME METOJbI YIPABICHHUS IpoleccamMu. PolIOHaYaIbHUKOM 3THUX METOJIOB
ob11 Yontep (Banbrep) Suapro Hlyxaprt.

OnHOBpEMEHHO C OSTHUM OOJbIIIOE BHUMAaHHE YAETSIIOCH pa3paboTKe TEOpHH
BBIOOPOYHOTO KOHTPOJIS MpoAykiuu. [lepBeie paboThl B 3TOM 00JacCTH MOSBUIINCH B
koHue 20-x rogoB B CHIA, aBTtopom ux Obut I'opac [lomx, craBmmMii BIOCIEICTBUU
M3BECTHBIM AMEPUKAHCKUM YUEHBIM.

C MOMEHTa 3apOXACHUS CTaTUCTUYECKUX METOJOB KOHTPOJS KadecTBa
CHEIHATUCTBl TOHUMAJIH, YTO KauyeCTBO MPOIYKIUH (QOPMHUpPYETCS B pe3ylbTaTe
CJIOKHBIX MPOLECCOB, HA PE3YJIbTATUBHOCTh KOTOPBIX OKa3bIBAIOT BIIMSIHUE MHOKECTBO
MaTepUabHbIX (aKTOpOB U OMMOKM padoTHUKOB. [losTomy gis1 oOecneueHus
TpeOyeMOTo ypOBHS KauecTBa HY>KHO YMETh YIPABISITh BCEMU BIUSIOIMMU (PaKTOpaMH,
ONpENENATh BO3MOXXHBIC BapuUaHThl  pEalM3aluyd  KayecTBa, HAYYUTbCA  €ro
IPOrHO3UPOBATh U OLIEHUBATH MOTPEOHOCTh OOBEKTOB TOI'O WJIM UHOTO KavyeCTBA.

B mnocneBoenHoe Bpems u B CIIA, u B EBpome nosSBHIMCH HAIMOHAJIBHBIC
CTaHJApThI 110 KauecTBY. LleHTpanbHas posib B pa3paboTKe HOPMATHUBHBIX TOKYMEHTOB B
00JlacTH KayecTBa MPUHAJICKUT MEXIyHApOAHONW OpraHW3aldd MO CTaHJIApTU3aLUU
(ISO). Hauunas ¢ 90-x rogoB, Ujen TEOPUU BapHualuii, CTATUCTUYECKOIO YIPABICHUS
npornieccamu (SPC) oBnagenu He TOJMBKO CIEHUAIMCTAMU-MAaTeéMaTUKaMU, HO U CTaJH
HEOTHEMJIEMBbIMU MHCTPYMEHTAMH MEHEIKEPOB U pAOOTHUKOB CIIYK0O KauecTBa.

Bonpuioii ToM4OK fanpHENHIEMy pa3BUTHIO IPUHIIMIIOB YIIPABIEHUSI KAU€CTBOM Aall
ANOHCKAN ydeHbId ['.Tarytu. OH npeioKnil yYUThIBaTh BApUALIMU CBOWCTB NMPOLYKIIHH
Ha pa3HbIX OJTamnax ee pa3paboTKH, 4YTO [JIi MEHEIKMEHTAa KayecTBa SBUJIOCH
peBostorinoHHoM uaeei. [1o TaryTu HyHO ObUIO YCTaHOBUTH T€ COUETAHUS MMAPaMETPOB
U3JIEIUI U MPOLECCOB, KOTOPbIE NMPUBOAWIN K MHUHMMYMY BapualUii IIPOLIECCOB. JTH
IPOLECCHI, KOTOPbIE CTalu Ha3blBaThb POOACTHBIMM, ObUIM YCTOMUYMBBI K BapHaLUsM
BXOJIHBIX ITAPAMETPOB IPOLECCOB.

Hcnonbs3yemple B CErONHAIIHEN IPAKTUKE NPEAIPUATHN CTATUCTUYECKUE METOIBI
MO>KHO ITOJIPA3/I€IUTh Ha CIEIYIOLME KATETOPHH:

- MeTOAbl BBICOKOTO YPOBHSI  CJO0KHOCTH, KOTOpbI€  HMCHOJB3YIOTCS
pa3paboTUMKaMU CHUCTEM YHPABICHUS MpEeAnpUsITHEM uiau mnpoueccamMu. K HuM
OTHOCATCS METObI KJIIACTEPHOT'0 aHAJIN3a, a/IallTUBHbIE POOACTHBIE CTATUCTUKY U JIP.;

- MeTOAbl CHenMaJbHbIE, KOTOpPbIE MCIOJIB3YIOTCA MpPU pa3zpaboTKe omeparuii
TEXHUYECKOTO KOHTPOJIS, TUTAHUPOBAHUU MPOMBIIUIEHHBIX YKCIIEPUMEHTOB, pacyeTax Ha
TOYHOCTb U HAJCKHOCTH U T.J.;

- MeTOJbI 001Iero Ha3HA4YeHHsl, B pa3pabOTKy KOTOPBIX OOJBIIONW BKJIAJ BHECIH
snoHckue crenuaauctel. K HuM oTHocatcs "Cemb mpocThix MeToaoB" (mim "CeMb
WHCTPYMEHTOB KadecTBa'"), BKIIOUAIOMUE B Ce0S KOHTPOJIBHBIC JUCTKUA, METOJ
paccnoenus; rpabuku; auarpammbl I[lapero; amarpammbl VIcukaBbl; THCTOTpaMMBI,
KOHTPOJIbHBIE KapThl.

B HacTosimiee Bpems o CTaTUCTHUECKUM METOJaM MMEETCsl OOIIMpHast JuTepaTypa
M TAaKeThl NPUKIATHBIX KOMIBIOTEPHBIX MporpammMm, IO pa3paboTKe KOTOPBIX
OTEYECTBEHHBIC HAYUHBIE IIKOJIBI IO TEOPUHU BEPOATHOCTEN 3aHUMAIOT BEAYILEE MECTO B
MUpE.
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N3 cymecTBYIOMUX CTaTUCTHYECKUX METOJ0B HamOoliee pacnpoCTpaHEHHBIMU

SABJISIFOTCSL:

1) onucaTenbHasi CTATHCTHKA;

2) NJIaHUPOBAHHUE SKCIIEPUMEHTOB,;

3) mpoBepKa ruroTes;

4) perpeccHOHHBIN aHau3;

5) KOppeILUOHHBIN aHAN3;

6) BBIOOPOYHBIN KOHTPOJIb;

7) bakTOpHBII aHATU3;

8) aHaM3 BPEMEHHBIX PSJIOB;

9) cTaTucTUYECKOE YCTAHOBJIECHUE JOIYCKA;

10) aHanu3 TOYHOCTH U3MEPEHUM;

11) craTucTryecKuit KOHTPOJIb POIIECCOB;

12) cratucTHYecKOe PEryIMpOBaHUE MPOIIECCOB;

13) ananu3 6€30TKa3HOCTH;

14) aHanu3 NpuUYUH HECOOTBETCTBU;

15) aHanu3 BO3MOXKHOCTEH Mporecca (TuCTOrpaMMBbl).

B Ttabmuune 1 mnpuBeaeHsl c@epbl HUCHONB30BAHUS CTATUCTUYECKUX METOOB.
HanmvenoBanust rpad COOTBETCTBYET HOMEpPY CTaTUCTHYECKOTO  METOoJa W3
BBIIIENIEPEUNCICHHBIX.
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KOHTPOJILHOE, + + + + +
M3MEPUTEIIHLHOE u
MCIIBITATEIILHOE
000pyI0BaHNE
nencTBUSA i+ +
HECOOTBETCTBYIOLIEH
MPOAYKIMEH
[perucTpanus +
TAHHBIX
BHYTPEHHUE + + + + +
[IPOBEPKU Ka4YECTBA
[IOArOTOBKA KaJpOB [+ + —+ —+ + + +

bykBeHHass WHAEKCAMSA CTPOK COOTBETCTBYET CIEAYIOIIAM JJEMEHTaAM CHUCTEMBI
kadecTBa 1o crangapty [SO 9001:

A — OTBETCTBEHHOCTh PYKOBO/ICTBA;

b — ananu3 KOHTpaKTa;

B — npoextupoBanue;

[' — 3akynku;

I — unentudukanus TpoayKIuy U IPOCISKUBAEMOCTH;

E — ynpasnenue npoueccamuy;

7K — KOHTpOJIb ¥ UCTIBITAHUS;

3 — KOHTPOJBHOE, U3MEPUTENIBHOE U UCIIBITATENIEHOE 000PYIOBAHUE;

N — nelicTBUsI C HECOOTBETCTBYIOLIEW IPOLYKLIHEH;

K — perucrpanus naHHbIX;

JI — BHyTpeHHUE POBEPKH KAUECTBA;

M — noaroToBka Kaapos.

2. I’ICTOpI/Iﬂ Pa3BUTHUA CTATUCTHYECCKHUX METOA0B Ka4eCTBaA

[lepBoe BocHpUsITHE CTATUCTMUECKUX METOJOB KAaueCTBa B BHUJAE BBIOOPKU HMMeEET
MHOTOBEKOBYIO MCTOpHIO. Ellle HECKOIBbKO CTOJIETHI TOMY Ha3aja MOKYIATelIu 3epHa U
XJIONKa MPOBEPSUIM CBOWCTBAa TOBapa, MPOKAJIbIBas MEMIKM C 3€PHOM HIIM XJIOTKOM,
9YTOOBI B34Th MPO0Yy. MOXKHO IONMYyCTUTh, YTO B T€ BPEMEHA HE OBLJIO HAYYHOTO pacyeTa
B3STUS NIPOO, U CIIEIYeT MPEANoN0KUTh, YTO 3TO ObUIO JEJIOM OIbITa, KaK MPOJIABIIOB,
TaK Y IOKynaTeyiel ToBapa.

Jlo Tex mop mokKa peMEeCIEHHUK COBMeIal B ce0e (PyHKIMU U MPOU3BOAUTEINS, U
KoHTpoJiepa (10 cepenuubl 19-ro Beka), He ObUIO MpoOJEM C OIEHKOM KadecTBa
U3TOTOBJICHHOM MNpOAYKIMU. Bce H3MEHUIIOCh € TOSIBICHUEM paslielieHus TpyAa.
Paboune nepBbix GabpuyHbIX MaHy(paKTyp, CIIOCOOHBIE BBITIOJIHATH MPOCTHIE ONEepaluu
mpolecca, He MOTJIM OTBEYaTh 3a KaueCTBO CBOETO TpyAa, U TeM OoJiee 3a KayecTBO
rOTOBOW MPOAYKIMH. BBeneHue MOKHOCTH KOHTpoJiepa MPUBEIO K HEOOXOIUMOCTU
HOpMHPOBaHUs (HYHKIIMA KOHTPOJIS M CO BpEMEHEM MOTPeO0BaIo pa3pabOTKH HAYyIHOTO
MoJXoJa K OIEHKe KauecTBa mnpoAaykiuu. CrpemiieHne K  IPOU3BOJICTBY
BBICOKOKQUECTBEHHOW MPOAYKIUHU MPHUBEIO K TUNEPTPOPUPOBAHHOMY pPa3AyBaHUIO Ha
MPOMBIIIJICHHBIX MPEANPUATUSIX KOHTPOIBHOTO anmnapara.
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[IpuMeHeHre CTaTUCTUYECKUX METOJI0OB KOHTPOJISI KaueCcTBa TpyAa MPOU3OIILIO €Ille
no3xe — B nepBoi yerBeptu 20-ro Beka. IMEHHO BHEIpEHHE CTATUCTUYECKUX METO/0B
MTO3BOJIMJIO 3HAYUTEIBHO COKPATUTh TPYAOEMKOCTh ONEpalrii KOHTPOJIS U 3HAYUTEIBHO
CHU3HUTHh YHWCJIECHHOCTh HMHCHEKTOPOB (KOHTpoJepoB). IlepBoe mnprMeHEHHE Hay4YHBIX
METOJIOB CTaTHUCTHYECKOTO KOHTpossi Obuto 3adukcupoBano B 1924 roxy, koraa
B.Ilyxapt rucnoib30Baj AJisl ONpeaeaeHus 101 Opaka IPOIyKIIMU KOHTPOJIbHBIE KAPTHI.

Bansrep 3. llyxapt ¢ 1918 roma paboran umkenepom ¢upmsl "WesternElectric"”
(CIIA). B 1925 romy ona 6wina mpeodpazoBana B ¢upmy "BellTelephonelLaboratories".
[yxapt npopadoran B Hed no0 1956 roga (mo BbIXoga Ha mNeHcH0). OCHOBHBIE €ro
pa3paboTKu B 00JIACTU CTATHUCTHYECKOTO KOHTPOJI BHEIPSUIMCH B MIEPBYIO OYEpellb Ha
stoit pupme. B.IllyxapT nepexitounsia BHUMaHUE € IOIYCKOBOTO MOJIX0/1a K YIIPABICHUIO
KayeCTBOM Ha TOJXOJ, HAIpaBJICHHbI Ha oOecredeHue CTaOMIBHOCTU IPOLECCOB U
yMEHBLIEHWE UX Bapuauuii. Ero waem 10 HACTOSAIIETO BPEMEHH COXPAHSIOT
aktyanbHOCTb. Kpome Toro, IlyxapT BbICKa3aln HICK HENPEPBIBHOTO YJIy4YIIEHUS
KauyeCcTBa, MPEUIOKUB LMK HENPEPHIBHOTOYJIYUIICHHUS] IPOLECCOB, HOCAUIUN CEroJHs
Ha3Banue "[ukma [llyxapra — Jemwuura". B mocinegHue roapl 3TOT LUK MOJIYYWI
JNalbHENIIECEe pAa3BUTHE TIOJ BO3JACUCTBUEM JleMMHra W CTal MCIOJIB30BATHCA KaK
MHCTPYMEHT KOMAaHIHOM paOOThI [0 YIYyYLIIEHUIO Ka4eCTBa.

OpnnoBpemenHo ¢ llyxaprom, B Tol ke Gupme B cepeaune 20-xX roJloB HHXEHEPOM
I'.®.JomxeM Obuta NpEJIOKEHA TEOPUS MPUEMOYHOIO KOHTPOJIS, MOJIYYUBIIAsS BCKOPE
MHUPOBYIO U3BECTHOCTb. OCHOBBI 3TOW TeopuH ObUIM H310XkeHbl B 1944 romy B ero
copmectHo# ¢ X.I'.Poimmarom pabote "Sampling Inspection Tables— Singleand Double
Sampling” ("IIpu BHIOOPOYHOM KOHTPOJIE CTOJIbI— OJHOMECTHBIE U JIBYXMECTHBIC
BBIOOPKH").

Bosnbiioit Bkiam B cucTeMy oOecreueHUsl KadecTBa KOHTPoJia B cepeauHe 20-ro
Beka BHecin amMmepukaHckue ydenole Jl.Hoitman, O.Ilupcon, E.@umep. Cpemn unx
pa3paboTOK HAMOOJNBIIYI0 HW3BECTHOCTh MOJy4YMJia TEOPUS MPOBEPKH CTATUCTUYECKHX
runore3. MoOXHO OTMETHUTh, YTO CErojgHs Oe3 3HaHWs TEOpUU OLIMOOK IEPBOro U
BTOPOTO  poOJa  HEBO3MOXHA  palMOHAlbHAs  OLIEHKa  BBIOPAHHOTO  MeEToja
CTaTUCTUYECKOTO KOHTPOJIS.

Bo Bpems BTOpoM MHpPOBOM BOWHBI HEXBAaTKa PECYPCOB 3aCTaBUJIA MUCKATh HOBBIE
METOJIbI KOHTPOJISI ¢ BO3MOKHO MajbIM YHCIIOM MPOBEPSIeMbIX H3ENINi, OCOOCHHO IpHU
paspymaroniemM koHtpoisie. B 40-x romax 20-ro cronerust A.Banpn (CIIA) paspaboTtan
TEOPUIO IOCJIEN0BATEIBHOTO AHAIN3a U CTATUCTUYECKYI0 TEOPUIO NPHUHATHS PELICHUMN.
[IpuMeHeHre TeopuM TOCIENOBATENBHOTO aHalk3a ObUIO HACTOJABKO A(P(HEKTUBHO
(pacxoapl Ha KOHTPOJIb MPHU MPEKHEW BEPOSATHOCTU OMMOOK CHIKarTca A0 60% 1o
CpaBHEHHUIO C TpaAulMoHHbIMU MeTonamu), 4to B CIIIA ona Oblma oOBsIBICHA
CEKPETHBIM JIOKYMEHTOM U OIyOJIMKOBaHA TOJIBKO MOCJIE OKOHYAHUS BOIHBI.

Bonpiioe BnusiHME HA CTAHOBJIEHHWE CTAaTUCTUYECKUX METOAOB KOHTPOJIS, Kak
dbunocopuu kauectna, okazan Daapa Jemunr (CIIA). B navane 50-x rogoB [leMuHr
MPOBOAWII HIMPOKOMACIITAOHOE OOydeHHE SIMOHCKUX CIEUUATMCTOB HOBBIM METOAaM
o0OecrieueHrs KauecTBa, oco00oe BHHUMAaHHME MpPH 3TOM oOpaiias Ha CTaTUCTHYECKHE
METOJIbl YIIpaBJICHUA KauecTBOM. Ero aesrenpHOCTh OblIa HACTOJBKO YCIEIIHOM, YTO
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yke B 60-X rojax aMepuKaHIlaM MPUIIOCh YCTYNHUTh SITOHCKUM (prpMaM 3HAYUTENIbHYIO
4acTh PIHKOB CObITa, B TOM yncie u B camux CIIIA.

AMepHKaHCKOe HAay4YHOE BJIMSHHE Ha COBEPIICHCTBOBAHME CHUCTEM OOECTIeueHUs
KauecTBa MPUBEJIO K CO3/IaHUIO SIMOHCKOM HAYYHOU WIKOJIbI B 00JJACTH KayecTBa, CPEAH
IIPEACTABUTENEN KOTOPBIX Cienyer, npexae Bcero, ormetuTs K.McukaBy u I'. Taryrn,
BHECIIMX OONBIIONM BKJIAJ B Pa3BUTHE CTATUCTUYECKUX METONOB B YIPABJICHUH
kadecTBOM. Tak Kaopy HMcukaBa BHepBsle B MHPOBOM NPAKTUKE MPEIIIOKHUII
OpPUTMHAJIBHBIA TpaUUeCKUil METOJ aHajiu3a MPUYUHHO-CIICICTBEHHBIX CBSI3EH,
MOJIyYMBIIMI Ha3BaHue 'nuarpammbl Mcukasa'. CerogHs NpakTHYECKHM HEBO3MOXHO
HaWTU TaKyl 00JIaCTh MESITENBHOCTU IO PELIEHUI0 Tpo0ieM KadecTBa, rjie Obl HU
IpUMEHSUIACh nuarpaMma VcukaBel.

I'enutnn Tarytm — W3BECTHBII BO BTOpOM mnoJioBUHE 20-TO BEKa SIMOHCKUU
CHenUaIucT B 00sactu cratucTuku. OH pa3BUBAET UJEU MAaTEMaTUYECKOW CTaTUCTUKH,
OTHOCSILMECS, B YACTHOCTH, K CTATUCTUYECKUM METOJIaM IUJIAHUPOBAHUS JKCIIEPUMEHTA
U KOHTPOJII KadecTBa. TaryTh BIEPBBIE COCAUHUI MATEMATUYECKOU 3aBUCHUMOCTBHIO
HSKOHOMHUYECKHE 3aTpaThl U KayecTBO, BBEIs MOHATHE (QYHKIMH NOTeph KadecTtBa. OH
IIEPBBIM MOKAa3aJI, YTO NOTEPH KayecTBa MMEKT MECTO M B MOJI€ JONYyCKa — OHH
MOSIBJSIIOTCSL ¢ MOMEHTA HECOBNAJAEHUS HOMHHAIBHOIO, 3aJaHHOTO TEXHUYECKOU
JOKYMEHTAILIMEN, 3HAUCHUS MMapaMeTpa U 3HAUYCHUS UCCIIETYEMOU CIIy4YalHOW BEJIUYUHBL.
3acnyra TaryTu Takke B TOM, YTO OH CyMEJI HAMTH CPABHUTEIIBHO MIPOCTHIE APTYMEHTHI U
MIPUEMBI, KOTOpPbIE CHAENald poOACTHOE IIJITAHUPOBAHUE HSKCIEPUMEHTa B 00JIACTH
oOecreueHuns: KauecTBa peaJbHOCThI0. Ha Haln B3risa, HEeBHUMaHUE K MeTojaMm Tarytu —
OJlHa M3 MPUYMH CEPbE3HOTO0 OTCTABAHUS POCCUHCKUX TMPEANPUSATHI B 00JACTH
COBEPLICHCTBOBAHUS Ka4€CTBA IIPOLIECCOB U MTPOAYKIUH.

BHecin cBOM Hay4HBIN BKJIaJ B Pa3BUTHUE CTATUCTUYECKUX METOHOB U COBETCKHE
yuenbie: B.M. Pomanosckuii, E.E.Cnyukuii, H.B.Cmupnos, FO.B.Jlunnuk u ap. Tak,
HarpuMep, CMUPHOB 3aJI05KUAJT OCHOBBI TEOPUM HEMapaMeTpUuecKux psiaoB, a Ciyukuil
OMyOJIMKOBAJ HECKOJIBKO BaXKHBIX Pa0OT IO CTATHCTHKE CBS3aHHBIX CTAI[MOHAPHBIX
psanoB. Ocobenno mHTeHCcHBHO B CCCP paspabaThiBalUCh CTaTUCTUYECKHUE METOJIbI
MCCIIEIOBAHNS U KOHTPOJIA Ka4eCTBa B MACCOBOM IPOU3BOACTBE, METOABI INIAHUPOBAHUS
skcnepumenta (FO.IT.Aqnep u np.).

B 50-70-x romax mnpouuioro CTOJIETHS Ha psAlie NPEANpUATHH 00OpPOHHOTO
komiuiekca CCCP akTMBHO MOpOBOIUIWCH (IO BJIMSHUEM SMOHCKOTO OIBITa 0
NOBBIIICHUIO KadyecTBa) palbOThl MO BHEAPEHHUIO CUCTEM YIPABIEHUS KadyecTBOM (B
Caparose — BUII, B I'oppkom — KAHAPCIIN, B fApocnasne — HOPM, Bo JIrBOBE —
KCVYKII u np.), B KOTOPBIX CTATUCTHYSCKHE METOJIbI B 00JIACTH ITPUEMOYHOT'0 KOHTPOJIS
U PEryJIMpOBAHMUS TEXHOJOTMYECKUX MPOLECCOB 3aHUMAlIM Ba)XHOE MECTO B
peynpexaeHun AePEeKTOB MPOIYKIUH.

B nocnennue rombl MOKHO OTMETHTHh PabOThI POCCHHCKOIO Y4EHOTO K 00JIacTH
kauectBa B.AJlamuayca. MM onyOnukoBaH psii TpPYAOB IO TEOPUM U TPaKTUKE
YIIPaBJIEHUS] KAYECTBOM C YYETOM BapHalliii U HEONPEAEIEHHOCTH, B KOTOPBIX U3JI0KEH
"OpUHLMI pacOpeAcsieHUs MNPUOPUTETOB", MO3BOJSIOUIMN ONTUMAJIBHO BBICTPOUTH
OTHOULIEHUS! MOCTaBIIMKA M MOTPEOUTENsl C MO3ULMU oOecriedeHus: kadectBa. Emy ke
NPUHAAJICKUT HOBBIN MOAXOJ K YIPABICHUIO KAYECTBOM, Ha3BaHHBIN "THOKMM METOJ0M
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CTaTUCTUYECKOTO YIPABJICHUS'', KOTOPBIA MAaT€MATHYECKH OIMPACTCS HAa TEOPHUIO
HEYETKUX MHOKECTB.

N Bce e MOXKHO OTMETHUTH OIPEICICHHBIM 3aCTOM POCCUMCKOW HAyYHOM IIKOJIBI
MAaTeMaTUYECKOW CTaTUCTHUKH, CBSI3aAHHBIM, BEPOSATHO, C OTCYTCTBHUEM CHIPOCA SIKOHOMUKH
Ha HAy4YHbIM 3aKa3 [0 NPUMEHEHHUIO HOBBIX CTATHCTHYECKHX METOJOB OOECHEUEHHS
Ka4eCTBa MPOAYKLHU.

3. [I[puMeHeHUe U OCBOEHHE CTATUCTUYECKHUX METO/L0B
Tabnuna 2 [lpuMeHeHHWe CTAaTUCTHMYECKHMX METOJOB Ha 3Tamnax »XW3HEHHOTO ITUKIIa
MIPOIYKIINHA

JTanbl })KU3HEHHOT0 LNKJIA 3agauu, pemiaemble B cCTeMe CraTucTuyeckue MeToabl
NPOAYKIHH Ka4ecTBa

MapKeTHHT 1 U3y4eHHUe 3yueHne 1 OlleHKa PRIHOYHOTO cripoca|MeTobl aHanu3a

[PBIHKA 1 IEPCIIEKTHBA €r0 N3MEHEHUN CTaTUCTUYECKUX
COBOKYITHOCTEM, YKOHOMHKO-
MaTeMaTHUYECKUE
(mMHAMUYECKOE
[IPOrpaMMUPOBaHUE,
MMUTALMOHHOE MOJICIIMPOBAHUE
[ 1p.)

AHAJIN3 TIOKEIAHUN DKOHOMHKO-MAaTEMaTUYECKHE METO/IbI

notpeduteneit B otHomenuu |(QFD) u mp.
KauecTBa U LIEHBl TPOIYKIIUU

[IporHo3upoBaHKE LIEHBI, DKOHOMHKO-MAaTEMaTUYECKHE METO/IbI
00BbEeMa BBIMTyCKa, (Teopusi MacCHOTO OOCITYKUBaHUS,
[TOTEHIMAIBHOW JTOJIM PBIHKA, [TEOPUS UTP, TUHEHHOE U HEJIMHEHHOE
0’KM1aeMOH [TPOrpaMMHUPOBAHUE U JIP.)

[POJOKUTEILHOCTH KU3HU
POJYKIIMH HA PhIHKE

[IpoexTnpoBanue u Hopmupoanue tpeboBaHMit K ['padrueckue metozs! (cxema
pa3paboTKa MPOTyKIIUU KAueCTBY MPOLYKIUH. cukassl, nuarpamma Ilapero,
OmnpeneneHne TeXHUYECKUX rUCTOrpaMMa U JIp.): METOIbI

TpeOOBaHMIl B 00JIaCTH HA/IEKHOCTH.  [@AHANIM3A CTATUCTHYECKUX
OnTtuMu3anys 3Ha4€HUN MOKa3aTeNs [COBOKYITHOCTEN; IKOHOMUKO-

KauecTBa MPOAYKLIUU. MaTEMaTHUYECKUE METOIbI
OneHka TEXHUYECKOTO YPOBHS (metoast Tarytu, QFD)

[TPOTYKIINHI

lIcnipITaHusl OTIBITHBIX ['pacdo-aHamuTHUECKHE METOIBI

00pa310B WM OMBITHBIX (rucrorpamma, paccioeHHas

[apTUl HOBOU rrcTorpaMma M Jip.), METObl aHaJIn3a

(MO/IEpHU3HPOBAHHOM) CTAaTUCTUYECKUX COBOKYITHOCTEMN

POIYKIIMH (MeToabl IPOBEPKU CTATUCTUYECKUX

HITOTE3, CPABHEHUE CPEIIHUX,
CpaBHEHHUE JUCTIEPCHH H JIp.):
DKOHOMHUKO-MaTEMAaTHUECKHE METOIbI
(TUTaHMPOBAHME YKCTICPUMEHTA)
O0ecreueHre 0E30IIACHOCTH  [DKOHOMUKO-MATEMATHUYECKUE METOIBI
[TPOTYKITHH (MIMHTAIIMOHHOE MOJICITUPOBAHUE,
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ITanbl ;KU3HEHHOIr0 IUKJIA
NPOAYKIIUMA

3anayu, pemaeMblie B ccTeMe
Ka4yecTBa

CrarucTH4ecKue MeToabl

METOJ1 IepEBbEB BEPOSATHOCTHU U JP.)

3aKkynKu

DopMupoBaHUe IIAHOB 00ECIIeUeHUs
[IPEAIPUATUI MaTEPUAIIBHO-
TEXHUYECKUMHU PEeCypcaMu TpedyemMoro
KadyecTBa

(DKOHOMHUKO-MaTEeMaTH4YECKHE
METO/1bI (TEOpHUSI MACCOBOI'O
00CITy’)KUBaHMSL, TUHEHHOE
[TporpaMMHpPOBAHUE U JIP.)

OreHKa BO3MOKHOCTEN
[IOCTaBIINKOB

DKOHOMHMKO-MAaTeMaTH4E€CKUE METO b
(CUCTEeMHBIN aHaNN3, TUHAMUYECKOE
[porpaMMHpPOBAHUE U JIP.)

CBOeBpeMeHHOE oOecIieueHne
[IOCTAaBOK MaTEpUAIBbHO-
TEXHUYECKUX PECYPCOB

(DKOHOMHKO-MAaTEMaTHIECKOE METOIBI
(Teopust MaccOBOTO OOCITYKHBAHUS)

CHMIKEHUE 3aTpar Ha
MaTepHaTbHO-TEXHUIECKOE
oOecrieueHre KauecTBa

POIYKIINH

DKOHOMUKO-MaTEMAaTHYECKIE METOIbI
(metoanl Tarytu, GpyHKIIMOHATBEHO-
CTOMMOCTHOM aHaJIU3 U Jp.)

[Ipon3BoacTBO

Pa3paboTka TEXHOIOTHIESCKHIX
[IPOIIECCOB

DKOHOMUKO-MaTEMaTHYECKHE
MeTo I (MeTobl TaryTh);
rpaduku pazdpoca u 1p.);
METOIBI aHATIN3a
CTATHCTUYECKUX COBOKYITHOCTEH
(IMCTIEpCUOHHBIH,
[PErPECCUOHHBIN U
KOPPEISILIMOHHBIN BUJIBI aHATH3a

W 1p.)

O0ecrieyeHre TOYHOCTH U
CTaOMIIBHOCTH
TEXHOJIOTUYECKUX MPOIECCOB

MeTobl CTATUCTUUECKOM OIIEHKH
TOYHOCTH U CTAOMIBLHOCTH
TEXHOJIOTUYECKHUX ITPOLIECCOB
(TUcTOrpaMMbl, TOUHOCTHBIE
TuarpaMMbl, KOHTPOJIbHBIE KAPThI)

OO0ecrieyeHne CTaOMIIBHOCTHA
KauecTBa MPOYKIIUHU TPU
[TPOU3BOJICTBE

MeToIBI CTAaTHCTHYECKOTO
PErYJIMPOBAHUS TEXHOJIOTHUYECKUX
MPOIIECCOB (TOYHOCTHBIE TMArPaMMBl,
KOHTPOJIbHBIE KAPThI)

KOHTp OJIb U UCIIbITAHUA

Co0mroieHue METPOJIOTUYECKHIX
MpaBWJI U TPeOOBAHMIA TIPH MOATOTOBKE,
BBITTOJTHEHUH B 00pabOTKe Pe3yIbTaToOB
MCIIBITAaHUN

['padrueckue MeToab!
(rucrorpamma, rpaduk pazdopoca
M 7Ip.); METO/BI aHATTN3a
CTaTUCTHUUYECKUX COBOKYITHOCTEH
(MeToabl IPOBEPKU
CTaTUCTHYECKUX TUIIOTE3,
CpaBHEHHE CPEIHHUX, CDABHCHUE
mucnepcuil M ip.)

BrrsiBIIeHUE TPOYKIINY,
Ka4eCTBO KOTOPOM He
COOTBETCTBYET
YCTaHOBJICHHBIM
TpeOOBaHUSIM

MeToabl CTaTUCTUYECKOTO
IMPUEMOYHOI'0 KOHTPOJIA

IAHAITA3 Ka4yeCTBA MPOTYKIIHH

['paduueckne meToapl (cxema
cukasbl, nuarpamma Ilapero,

paccioenne auarpammsl [lapeto u np.),
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ITanbl ;KU3HEHHOIr0 IUKJIA
NPOAYKIIUMA

3anayu, pemaeMblie B ccTeMe
Ka4yecTBa

CrarucTH4ecKue MeToabl

PKOHOMHKO-MATEMATHUECKHUE METOIBI
(byHKIIMOHATEHO-CTOUMMOCTHOM
ananu3, QFD)

'YnakoBka u XpaHECHHUEC

AHaITN3 cCOOMIOICHUST TPEOOBaHMI K
YITAKOBKE ¥ XPAHCHHIO MPOIYKIIUU HA
[IPEAPUATHI

MeToIbl CTaTHCTUYECKOTO
MPUEMOYHOT'O KOHTPOJIS;
HKOHOMHKO-MaTeMaTHUECKUE
METO/1bI (TEOpHUSI MACCOBOI'O
00CITy>)KMBaHUS )

Peanuzanus u pacrpeneneHue
[POIYKIIMH

O0ecricueHUe KauecTBa
TPAaHCIOPTHPOBKH MPOIYKIIUN

(DOKOHOMHKO-MaTeMaTHYECKHE
METO/Ibl (JITHEHHOE
POrpaMMHUPOBAHUE, TCOPHS
MaccoBOro 00CITyKHBaHUS)

'YcTaHoBka U BBOJI B
PKCILTyaTaIuio

IAHaQJIN3 Ka4eCTBA MPOAYKIINH B
MpoIlecce MOHTa)XKa M BBOJA B
BKCILTyaTaluio

["paduueckue meto sl (Tpadux
BPEMEHHOTO DPsiJia U 1Ip.);
METO/IbI aHAIHM3a
CTaTHCTUYECKUX COBOKYITHOCTEH
(dbaxTopHblii aHamM3 U JIp.)

IAHaAIIN3 3aTpat NoTpeduTenen
[P UCIIOJIb30BAHUH

DKOHOMHUKO-MATEMATHYECKOE METOIBI
(metoasl Tarytu, GyHKIIMOHATBEHO-

[POTYKIUH ctonMocTHOU aHamu3, QFD)
TexHuuyeckas IOMOIIb B Opranuzanus TapaHTUHHOTO DOKOHOMHKO-MaTeMaTUIECKOE
00CITy>)KMBaHUU PEMOHTA MPOAYKITUU METO/IbI (TEOPHUSI MACCOBOTO
Opranu3anusi CBOEBpEeMEHHOU 00CITyKUBaHUS, THHEHHOE
MOCTaBKH 3allaCHBIX YacTeH MporpaMMUpOBaHUE U JIP.)
[locnenponaxunas AHaNIM3 OTKA30B U APYTUX ['paduueckue metozs (Tpaduk
esITENLHOCTD HECOOTBETCTBUMN MPOTYKIIUH BPEMEHHOTO psijia v JIp.);

METO/IbI aHaIM3a
CTaTUCTHYECKUX COBOKYITHOCTEH
(paxTOpHBII aHAIN3 U JIp.)

YTuauzauus mocie
MCITOJIL30BAaHUSA

M3ydueHne BO3MOKHOCTH
MCIIOJIb30BAHUS ITPOAYKLIUHU
HECOOTBETCTBYIOLETO KA4€CTBA WIIU 10

IMCTCYCHUU CPOKa CJ'Iy>K6 bI

(DKOHOMHKO-MaTeMaTHIECKHE
MeTob! ((hyHKIIMOHAIBHO-
ctonmMocTHOU aHanu3, QFD u

J1p.)

Omnpenenenre MOTPEOHOCTH M BBIOOP KOHKPETHBIX CTAaTUCTHYECKUX METOJOB B

CHCTCMC

KadyeCTBa ABIAOTCA  JOCTATOYHO

CJIOKHOU

AHAJIMTUYECKOT0 U OPraHU3alMOHHOIO XapaKTepa.
B cBsi3u ¢ aTUM nmaHHyr0 paboTy I1e1eco00pa3HO BECTH HAa OCHOBE CIEIHUATIBLHOM

U JJIUTEIbHONM  paboToi

MpOTPaMMbl, KOTOpPAasi MOXET COJEpPXkKaThb CIEIYIOIHUN KOMIUIEKC OpraHU3allMOHHBIX
Meponpusituii  (puc. 1). HaumHaTe OCBOEHHE CTATHCTUYECKHX METOJOB CIEAYET C
MIPUMEHEHUS TIPOCTHIX M JOCTYITHBIX U YXK€ TOCIe 3TOTO MEPEXOAUTh K 00JIee CI0KHBIM
MeToJaM.  YUWThIBass  TPYAHOCTH  OCBOCHHMS  CTaTUCTUYECKUX  METOJIOB B
IPOU3BOJICTBEHHOM MPAKTUKE, 3TH METOABI LIETIECO00Pa3HO NOApa3aeisATh Ha JIBa Kjacca:
MPOCTHIC U CIIOKHBIE METO/IBI.

[Ipu BbBIOOpPE CTATUCTUYECKHX METOAOB CTPEMATCA K TOMY, YTOOBI OHH
COOTBETCTBOBAJIM  XapakTepy MPOU3BOACTBEHHOTO TNpOLlecCa, HAIUYUIO CPEJCTB
u3MepeHud u o0paboTku crarucTuueckod uH@opmanuu. [lockonabky s peleHus
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OHpGI[CJICHHOﬁ HpOHSBOI[CTBGHHOﬁ HpO6J'IeMI>I MOXHO BLI6paTB HCCKOJIBKO Pa3HbIX
CTaTUCTHYCCKHUX MCTOJ0B, BBI6I/Ipa€TCH Takou U3 HHUX, KOTOpBIP'I o0ecreyur JOCTHUKCHHUC
HaWJIydIacro pe3yjbTaTa IIPpU MUHHUMAJIbHBIX 3aTpaTrax.

Cosganue Ha IPEANPHATHH CNENHATEHON CNyX0H H
obecneden e MeTONMYECKOrO PYKOBOACTEA paboTamy no
NPUMEHEHINO CTATHCTHYECKHX METOHOB, OCHAU EHHUE ee
HAANE XA MM TEXHAYECK HMH CPEACTBAMH
Onpegenenne cocTaBa NPOUSBOACTECHHEIX Npobaen,

NOANEKAUIUY pelle HHIO € MO MOUBIO CTATHCTHYECKHK
METOZ OB

v

OG)“ICHHC pa60‘mnxos OPEANPHATHA CTATHCTHUECKH M
METORaM

v

Oxonommieckas oue HKa 3G eXTHBHOCTH NPUMEHEHHA
CTATHCTHYECK X METOZOR

Pucynok 1 - [Iporpamma 0oCBO€HHS CTATUCTHYECKUX METOOB

JIIst  BBITIOJTHEHUST HEOOXOIUMBIX CTAaTHCTUYECKHX PAcYeTOB HCIOJB3YIOTCS
Pa3IMYHOTO POJIa TEXHUYECKHUE CPEJICTBA, B TOM YHUCJE DJCKTPOHHO-BBIYMCIATEIbHAS
TexHuka. CpaBHUTEIILHO MPOCTHIE TEXHUYECKHUE CPEACTBA, HAPUMEP, CTAaTUCTHYCCKUE
WHJUKATOPBI, O0O0ECHEeYnBAIOT BBOJ JIAHHBIX CO IIKaJT KOHTPOJIbHO-HU3MEPUTEIbHBIX
MpUOOPOB, )KYPHAJIOB U TAOJUIl, a TAK)KE BHIYUCICHUE CTATUCTUYECKUX XAPAKTEPUCTUK
IIpU  HENOCPEACTBEHHOM wu3MepeHuu. lIpumenenne OBM maeT BO3MOXKHOCTH
oOpabaTbiBaTh HCXOJHYIO UWH(MOpPMAIMIO, CIEIWTh 3a TapamMeTpaMmH IMpoiiecca,
HETIPEPHIBHO JKCIIEPUMEHTUPOBAaTh, MEHsISI TIEPEMEHHbIE [0 TeX TMOop, IOoKa He
YCTAaHOBSITCS ~ ONTUMAJIbHbIE  peXUMbI. [Ipy  3TOM  MOXXHO  BOCHOJIB30BAaThCS
CTaHAAPTHBIMHU IPOTPaMMaMH CTAaTUCTHYECKOTO YIIPABJICHUS Ka4eCTBOM.
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KOHTp OJIbHbIE€ BOIIPOCHbI

1. Jlns yero npeaHa3zHayeHa MaTeMaTHYeCKasi CTATUCTUKA?

2. Korga nosBUIOCH MOHSATHE «CTATUCTUUECKUE METO/IbI YIIPABICHUS»?

3. Kakosa pons O. llyxapra B pa3BUTUU M CTAHOBJICHUH MOHSTUS CTATUCTUYECKOE
yIpaBiieHue?

4. Kaxue ¢pakropsl BIUsAIOT Ha (OPMUPOBAHNUE KauecTBa MPOAYyKLUHU/TIpoLiecca?

5. Yro Takoe ynpaBieHHE NPOLECCOM?

6. Uro Takoe pobacThie MPOIECCHI?

7. Tlepeuncnute OCHOBHBIE TAlbl Pa3BUTHS CTATUCTUIECKUX METOI0B B Poccuu.

8. OcHOBHBIE ATAIbl Pa3BUTHS HHKEHEPHON CTAaTUCTUKH.

9. Kakue xaTeropuu CTaTUCTHYECKHX METOJIOB, MPUMEHSEMBIX Ha MPEANPHUATHSIX, BB
3HaeTe?

10.ITepeuncnure HauoOoJsee pacnpocTpaHEHHBIE UHCTPYMEHTBI/METObI

CTATUCTUYECKOTO YIPaBIICHUS.

11.Kakue cratuctudeckue MeTo sl ucnodib3ytotes Ha stane XKIIT «IIpoextupoBanue
U pa3pabO0TKa MPOTyKIIUK»?

12.Kakue 3amgauu pemialoTcs MPUMEHEHHWE CTAaTHCTHMYECKHX METOJIOB Ha JTare
«KOHTpOIb ¥ UCTIBITAHUS» ?

13.Kakue cTaTUCTUYECKHE METO/Ibl MOTYT UCIIOJIb30BAThHCS TIPH PEIICHUU TTPoOIeM Ha
craann «O0ecredeHne CTabMIbHOCTH KauyecTBa MPOIYKIIUU TTPU TPOU3BOJICTBEN?

14.Yro BKIIIOUAET B c€0s1 MporpaMma OCBOCHHSI CTATUCTUYECKUX METO/I0B?
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