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NPEANCIIOBUE ABTOPA
K PYCCKOMY U3 1AHUIO

TexHuKa u TexHoNnoruA 06A3aHLl CBOMM BO3HMKHOBEHMEM
3aKOHam eCTECTBeHHbIX HayK. Ha 3Tux 3akoHax 6asupylTca
TexHu4eckue pa3paboTKu, Wx opraHuyecKkan komBuHauua, uc-
nofib3yeman B NPOMbILINIEHHON TEXHONOI MU, NO3BOAAET AOC-
THYb onpeaenenHon uenu. Bosaemem, Kk npumepy, asTomobuss.
B ero npoeKTMpoBaHUM W NPOU3BOACTBE NPUMEHAETCA COBO-
KYNHOCTb pa3nuyHbix 3aKOHOB TaKuMx HayK, KaK TepMoaWHa-
MWKa, NpUKNagHaA MEexaHuKa, TEOPMA 3NEeKTpoOMarHeTUsma,
METannyprua U XMMUA. AT MHOTOYUCNEHHBLIE 3aKOHBI B3ATHI
Kak u3 (yHaaMeHTanbHbIX ©CTECTBEHHbIX HayK, TaK W U3
34paBoro CMbiCia, 3aWMCTBOBAHHOTO W3 MOBCEJHEBHOW
XW3HW. B 3aBOACKOM NpaKTUKe NPUMEHAETCA OrPOMHOE YUCHO
HayYHbIX 3aKOHOB. HEKOTOPbIE W3 HUX W3BECTHb! WWPOKOM
nybnuke, gpyrie 3alimileHsbl nateHtamu. B ux yncno sxoaut
TakXxe M TO, YTO COCTaBNAET KOPNOPaTUBHbIE CEKPEThI M M3+
BECTHO noj HazpaHuem "know-how”. OTnencHble 3aKOHbI
Beinu oTKpPBITE! paboynmm NpAMO B uexe. MoXxHO cKasaTth, YT
pasymMHoe UCNoib30BaHUE B TEXHONOrMKM Pa3nUyHbIX 32KOHOB,
OMWCaHHbIX Bbiwe, obecneyuBaeT 3KOHOMWYHOE MPOMU3-
BOACTBO U3AENUI, BLINONHAIOLLMX ONPEAENEHHYI0 PYHKLAUIO,

CTpemuTencHOe No3HaHWe ecTeCTBEeHHbIX 3aKOHOB Mpu-
BENO K CO3AaHWI0 COBPEMEHHOM TEXHWYECKOW CHMCTEMbI, Ha-
MBBICLUMMM AOCTMXEHMAMM KOTOPOW ABNAIOTCA PaKeTbl, 3any-
LieHHBIE Ha JlyHy, NPOM3BOACTBO aTOMHOM 3HEpruK, GUoTex-
HOnoruA, paspaboTku ¢ MCNONb30BaHMEM CBEPXNPOBOAUMO-
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cTv 1 T.. UmenHo 6narogapa Takomy 6onsliomy nporpeccy
KaxeTtca, 6yaTo Obl Kaxjoe ABNEHWe yxe ocmbicneHo. Ha
camom peng OONLWHUHCTBO ABJIEHWIA BCE €lle HEe MOHATO.
Hanpumep, HEBO3MOXHO AOCTATOYHO TOYHO MpeAcKaszaTh,
KyAa ONYCTUTCA TOHKWIA NUCT Gymaru, Najaowuin ¢ BoICOTHI.
3Ty, KaXyLLYIOCA TaKoi# NPOCTOI 3aja4y Mbl HE B COCTOAHUM
pewuTh aaxe cervac, B BEK, Korga cran BO3MOXHbBIM 3amycK
paketsl Ha JlyHy. Mostomy He GyaeT npeysennyeHuem
CKasaTb, YTO HUKTO He 3HaeT, OyAeT NU KOHKPETHbI MeToA
NPOEKTUPOBAHWUA U NMPOM3BOACTBA W3AENUA AEHUCTBUTENBHO
Heo6X0AMMBIM U ROCTATOYHBLIM ANnA obecneyeHus ero npume-
HEHWA B PasfMYHLIX CUTYaUMAX. HeKoTopble ero cocTasnAio-
WwHe MOryT OKasaTbCA HEJOCTaTOYHO KOHCTPYKTMBHO npopa-
60TaHHLIMK, B ApPYrUX BLIABATCA NULWHKE AeTanu. MocKkonbKy
CylecTByloWwui 06bem 3HAHWUW U ONLIT 4aneKn OT Toro, YTobb
pewnTs NoaoGHyK npobiemy ¢ MaKCUManbHOW NONHOTONH B
uenax 6onee pauMoHanbHOro NPOM3BOACTEA, CYLLECTBYIOT
6ecKoHEeYHbIE BO3MOXHOCTM ANA yCOBepleHCTBOBaHMW. Ha
BaHHOM 3Tane pa3sBUTHA HYXKHO HE TONLKO WMCNONL30BaTh
CYWeCTBYIOWME 3aKOHBI, HO W OTKPbIBATL HOBbIE. M B 3aTom
Aene 3KCnepuMeHThl, NpoBoauMble nu6o Npu UCcnefoBaHWAX
U paspabotkax, nu60 B 3aBOACKOM NPOW3BOACTBE, MrpaloT
BAXHYIO pOnb.

OcHoBHOe ycnoewe, npeBpawawuiee Kakue-nubo Asnesus
B 3aKOH, — BOCNPOM3BOAUMOCTb, JTO O03HAYAET, YTO ecnu
YTO-TO MOBTOPAETCA B TE€X XE YCNOBMAX, TO W PEe3ynbTathl
6yayT ouHaKOBLIMK. Mbl FOBOPUM, YTO OTKPBINK 32KOH, €CNKU
o6HapyXunu ABNEHWUE, KOTOPOE HENPEMEHHO NPOM30UAET Npu
onpeAeneHHblx ycnoBuAx. Takum o06pasom, Kaxerca, 4To
©CTECTBEHHbIM 3aKOH ONUCaTh OYEHb NPOCTO, HO B AEHCTBMU-
TENLHOCTU CYLLECTRYeT GECKOHEYHOe YUCNO Chy4aes, Torja
KaK M3BECTHble Ham (akTb! BCerpa orpaHuyeHbl. BoiABUTDL
3aKOH, NPUMEHUMBIN K GECKOHEYHOMY YUCNY CUTYaumi, pac-
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nonarans OrpaHUYeHHLIM YMCNOM (aKToB, — HENpoCTaA 3aja-
ya. 370 NoAobHO 3ajaye BOCNPOM3BEAEHWA (OPMYNbl HEUs-
BECTHOM KPMBOM NO KOHEYHOMY yucny ToyeK. MoxHo Hapuco-
BaTb MHOXECTBO KPMBbIX, NPOXOAALMX Yepe3 AaHHbIE TOYKM.
Kpome Toro, saxe ecnu mMbl 3Haem CTONbKO (hAKTOB, CKONLKO
XOTUM, BO3MOXHbI MHOrME BapWaHTbl WX MHTEpNpeTtauud M
06bAcHeHUA. O6bIYHO OHW HA3LIBAKOTCA runoTesamu. [AnA Toro
410661 ONpPEAENnUTh, KaKan Xe runoTesa BEpHa, HYXHO nubo
cobpate jgononHuTensHble $akTel, NGO WUCKYCCTBEHHO CO-
3/aTh BO3MOXHOCTb 3KCNEPUMEHTaNbLHOU NPOBEPKKU. Ecnun xe
Mbl OK2XXEMCA NIEHHUBbLI, TO MOTYT BO3HUKHYTb NpeApPacCyAKM.

‘Boobuie roBopA, OCHOBHbIE NPHYMHBI HEYAAY B NPOM3BOA-
cTBE — HecosepweHHan pabota u HenonHble 3HaHuA. 370,
KCTaTH, OTHOCUTCA HE TONbKO K MPOM3BOACTBY, BO3MOXHO,
3T0 OCHOBHbIE NPUYKUHLI Bcex npoBnem B mupe. B oTHoweHuu
HEMONHOTL! 3HAHUW CYLECTBYIOT ABE CHUTyauuu: nwoawm nubo
MPU3HAIOT, 4TO Y HUX HEA0CTATOYHO 3HAHWIA, NnBo He npusHa-
10T. MHorue Gegbl BO3HMKAT BO BTOpoMm cnyyae. Ecnu niogu
OCO3HAIT, YTO OHMU HE OYeHb xopowo pa3bupaloTcA B CUTya-
UMM, OHM MOTYT NPOBECTH UCCNEAOBAHUE MNW IKCNEPUMEHT B
noneiTke 06HapyXuTb TO, Y8ro OHM HE noHWMalT. Korpa xe
NIOAKM YBEPEHbI B CBOEH NPaBOTE, faxe eCNu HEeJOCTaTO4YHO
XOpOWOo MOHMMAIT CUTYauuio, TO pewartb npobnemsl He-
npocTo.

OfHa M3 NPUYUH 3TOrO COCTOMT B TOM, Y4TO (hakTbl 4acTo
NyTalT ¢ CyXAeHNAMMU. JIIOAU CKNOHHLI NPUHUMATL HEYTO, K
YeMy OHW UMEKT OTHOWEHKE, 32 DaKTL. ITO NOXOXE HA KH-
TaWCKYI0 CKa3Ky, B KOTOPOM Chentibl oulynsiBanyu cnoHa, Tor,
KTo Tporan xo60t, 6bin y6exaeH, 4TO CNOH — 3TO HEKUIA LNKH-
HbIi npeameT, noaobHbIi TpyGe, B TO BpeMA Kak y Apyroro
YyenoBeKa, NPUTPOHYBWEroCA K OMBHIO, BO3HMKano ouyuie-
HWE, Y4TO CNOH — YTO-TO TBEpAOE ¥ ocTpoe. Mbl AOMXKHbLI No-
CTOAHHO cnpawmnBaTth cebA, a BEpHbI K HALWYK CYXAEHUA, U, NO
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BO3MOXHOCTH, “OlLynbIBaTh CNoHa” Tak, 4T06bl NOCTENEHHO
COCTaBMTb NPaBWNbHYI KapTuHy. ECnu BMECTO 3Toro Mmbl
ynpAamo 6ynem HactauBaTtbh Ha CNOXWBWEMCA NpejacTaBne-
HUK O TOM, YTO eCTb "CNOH”, NpUHUMATL 3T0 CybbekTHBHOE
cyxXAeHue 3a abcomoTHLIM BaKT U HA 3TOH OCHOBE CTPOUTH
paboTy 4 NpOM3BOAUTL ONepauu4, To HemsmeHHo OyayT BO3-
HMKaTb Ae(eKTbl, M UX YUCNO HE YMEHBLUMTCA, NOKa Mbl HE 13-
MEHWUM OWMKBOYHOrO CYXAEHUA,

lNpumep 1. Betpoesie cTrekna asTomobuned.

Mpu coBmecTHoi obpabotke aByx 3aroToBok nuctoe Ge-
30CKONOYHOrO CTEKNA B HUX BO3HWKIM 3aTEMHEHHble MecTa,
NOCKONbKY CTEKNA HE nNpuaerany NNOTHO APYr K Apyry, B pe-
synetarte okono 10 % BeTpoBbIX CTEKON okasanucb aedexTt-
HbIMM.

Mpeanonaranu, 470 NpuyMHa AedeKTOB 3aKNKYaeTcA B
TOM, YTO Ha 3aBoje-nocTaBlLMke B npouecce rubku cTekon He
obecneyupanace e€AuHaA KOHQMrypauus, W YNpPaBARIOLLMX
3aBOAAOM MOMPOCHAM YCHAMTb KOHTPONb 3a npoueccom rub-
Ku. B xoae aHanusa, npeAnpuHATOro C LEnbld YMEHbLIEHUA
aetdekros, cobpanu ganHsie. Koraa uccnegosanu mecra pac-
nonoxeHwa aedieKToB, TO OKA3anock, YTO OHW BCE COCPejo-
TOYEHbl B NpaBoW vacTu ctekon. CTano ACHO, 4YTO NOCTaBs-
UMK HE MPUYACTEH K BO3HUKHOBEHUIO Ae(eKToB. MpuynHON ux
noABNEHUA Bbina HEMCNPaBHOCTL NPECCa Ha 3aKNKYUTENLHOM
onepauuu, B pesynbTaTte Yero B ABYX NONOBMHAX CTEKON AaB-
neHue pacnpeaensanoce HepasHomepHo. Korga otperynupo-
BaNU faBNeHNUe, UCYes3nu U gedexTol.

lNpumep 2. MazHuTHan nexTa.

HekoTopaa 4acTb BbINYCKaeMOW Ha 3aBOje MarHuTHOI
NEHTbI OKasanack nokopobnenHon. Jymanu, 4To npUYMHa
3T0r0 — NOBbIWEHHAA BAAXHOCTb, TaK Kak Bonbwoe 4ucno
AedeKTOB NORBAANOCH B AOXANMBLIE AHW. JINA MCnpaBneHWA
AeEKTOR NEHTY CTanu CYWMHTL C NOMOLWbLI0 WHPAKPACHBIX
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nyyein. OgHako, Korga Hayanu wuccnejosaTh B3aWMOCBA3b
MEXAY BO3HMKHOBEHUEM AedEeKTOB W 4YMCNOM KaTylek,
HamaTbiBaEMbIX B MpOUECCE PE3KM JNEHThl, BbIABUNACH
UCTHHHAA KoppenAauua. CTano ACHO, 4TO nNpuyuHa aedopma-
UMK NEHTbl — HEe BMAXHOCTb, a HanpfAXeHue, Bbi3BaHHOe 3a-
TYNNEHWEM PEXYLLEro MHCTPYMEHTA. YCTaHOBME HOpPMY Ha
WCNONL30BAHUE PEXYLLEro MHCTPYMEHTa, ero ctanu nojsa-
Tauyueath K gedekTsl aethopmaLun NEHTbI UCHESNH.

OauH M3 NyTEH NO3HAHWA — OCMbICNIEHWE 3aKOHOB, KOTO-
peiM noguuHAeTcA ABneHue. Kak yxe 6bino ckasaHo, Heob-
XOAWMBIM YCNOBHEM MPEBPALLEHUA KAKUX-TMOO ABNEHMA B
38KOH CNYXMT BOCNPOW3BOAMMOCTb pe3ynbTaToB. TO O3Ha-
4aeT, YTO ECNM 4YTO-TO OCYULECTBAAETCA B TEX Xe& YCNOBUAX,
TC U pe3ynbTaTsl OyAYT oAuHaKoBbIMU. OAHAKO NPaKTHYECKH
HEBO3MOXHbl MAEHTHYHbIE Onepaunuu B WAEHTUYHLIX YCNOBU-
AX. Henb3a BOCNPOW3BECTH ELLE pas TOT Xe Camblit aKcnepu-
MEHT, Kak Obl TuiaTenbHo H ObinKu NOArOTOBNEHBI YCNOBUA U
HACKONbLKO Bbl TOYHO HY U3MEDPANUCH pe3yNbTaThl, NOTOMY 4TO
CYLLECTBYIOT OWMOKM, NYCTb Alaxe MUHUManbHble. Yeyrybna-
€T CUTYaLMIO TO, YTO YaCTO Mbl Aaxe He MOXeM cospatb ab-
CONIOTHO TOYHbLIE YCNOBMA NPOBEASHUA 3KcnepumeHTa. pu-
MEPOM CNYXWT NONbLITKA ONPeAennTb, IPGEKTUBHO NK AaHHOe
NeKapcTBC NpOTHB onpegeneHHoin Bonesuu. ToT daKkT, 410
KTO-TO BbI3[OpOBEN, NPUHUMAA 3TO NEKapcTBo, elle He [10-
Ka3bieaeT ero 3hheKTUBHOCTH, MNOCKONbKY BLI3AOPOBNEHME
MOrNo NpousoiTH U Bes nekapctea. Ho NOCKONbKY 4enoBex
BCe-Taku ynoTpebnan nexkapcrso, TO HEBO3MOXHO CPaBHUTb
3Ty CUTyauuio ¢ TOW, KoTopaa cnoxunack Bkl, ecnu 6bl ne-
KapcTBo He ynotpebnanoce. Ecnu pBa vyenoeeka cTpaaanT
OAHOW ¥ ToM xe BonesHblo, KOTOpaa npoTekaeT npu abconioT-
HO WAEHTUYHBIX YCNOBUAX, U OAMH U3 HUX NMPUHAN NIEKApCTEO U
BbI3A0OPOBEN, @ APYroi He NPUHAN W HE NonpaBMACA, Torja
MOXHO OUEHWTL 3(heKTUBHOCTL nekapctea. Ho B aencTeu-
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TENLHOCTH NOAOBGHOrO Pola CHTYALUN HE MOTYT BO3HWKHYTS.
B TakoM cnyyYae Mbl NoneiTaemMch pewuTts npobnemy c no-
MOLLBLI0 CTAaTMCTUYECKMX METOZOB. 3TO npeanonaraeT M ho-
NbITKY caenaTte YCNOBWMA Kak MOXHO Gonee OfMHaKOBLIMU.
Ecnu Xe Henb3A AOCTUYL OAHOPOAHOCTH B HEKOTOPLIX YCNO-
BMAX, TO OHU PAHAOMMU3UPYIOTCA, U IKCNEPUMEHTL! NPOBOAAT-
" CA Ha MHOrux Bblbopkax. 3aTeM NONyYeHHble Pe3ynbTaThl
OUEHUBAIOTCA C €JMHON TOYKM 3pPEHWA U BLIABNAKTCA obuue
TeHAeHUMH. BaxHo paccmaTpuBaTh ABNEHUA CO CTATUCTHYeE-
CKUX NO3KUMiA. BOT MaKcumBl cTATUCTHYECKOrO 06pasa Mbilu-
NeHnA.

1. Bonbwe posepriTe KOHKpeTHbIM daxkTam, a He abcT-
pPaKTHBLIM MAEAM.

2. BoipaxaiTe thakTbl B KonuyecTseHHol dopme, Henoc-
PeACTBEHHO CBA3aHHOW C NPUMEHEHMEM KOHKPETHbIX Nnpoue-
LYP W3MEPEHHA, 3 HE C NOMOLLLIO CNOB WK 3MOLMA.

3. OcosHaBaiTe, 410 HabnwjeHua Bceraa BeAYTCA Haj
YacTbio UENOro U MX pe3ynbTaTkl COAepXaT OWNBKKU U OTKNO-
HEHMA.

4. NpuHUMaiTE YCTOWYMBYIO TEHAEHUMIO, BLIABNEHHYIO B
pesynbTateé MHOrOYUCNEHHbIX HabnwogeHuin, B KayecTse
HaAeXHON NH(OpMaLUK UNKU 3HAHUA.

MoCKONbKY 3KCNEpPUMEHTLI, NPOBEPAIOLUE TUNOTE3bI, KaK
NpaBuNo, HENb3A NOCTABUTL B OAMHAKOBLIX YCNOBMAX, TO €C-
TECTBEHHbIE 3aKOHbl, KOTOPLIE Mbl MOXEM NO3HaTh, B LUKWPO-
KOM CMbICNE MOryT pacCMaTpHUBaTLCA KaK 3aKOHb!, OCHOBaH-
Hble Ha CTaTUCTHKE. ECTeCTBEHHbIE HAyKU — 3TO MEXaHW3m
NO3HaHUA NPUPOALI C TOYKM 3PEHMA €€ 3aKOHOB. YNOPAJOYe-
Hue 6oNblOro YUcna OTAENbHBIX (parMeHTapHbIX ABMEHUN,
abcTpakTHoe paccMmoTpenve ux Haubonee CyuLeCTBEHHLIX
4epT, NOHUMAHWE 3TUX ABNEHMIA KaK 3aKOHOB — MPOUECCHI
TaKoro NosHaHuA. B aTux npoueccax 0Co3HaHHO unu Geccos-
HaTenbHO NPMMEHAETCA CTAaTUCTU4YecKaR obpaboTka: cam
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}aKT YCTaHOBNEHUA ECTECTBEHHLIX 3aKOHOB UMEeT CTaTHCTH-
yeckyw npupoay. MNpobnema nosHaHWWA, 3aKNIOYaKWAACA B
pacCMOTPEHUM FPynnbl OTAENbHLIX RBNEHMH B KaYeCTBE efu-
HOrO LENOoro, ToXe OTHOCUTCA K PaspAjgy CTaTUCTUYECKMX.
KoHEeuYHO, HeNb3A 0XWAATh, YTO AaXEe MHTEHCUBHOE NpUMEHe-
HWE CTaTUCTMYEeCKWX MeToAoB obecneyuT “coBepuieHHoe”
noO3HaHKe, NOCKONbKY, Kak Bbino CkasaHo paHee, eCTeCTBEH-
HblE 3aKOHbI NPUMEHNUMBI K BECKOHEYHOMY YUCTY CHTYaLW#, a
thakTbl, KOTOPbIMW Mbl pacnonaraem, orpaHuyeHbl. OgHako,
BHE BCAKOr0 COMHEHWMA, CTaTUCTMYECKME METOLbl CAyxar
MOLHLIM CPEACTBOM MONYYEHUA TOYHLIX 3HAHWUW WU BbIABNE-
HWA peanbHbIX ECTECTBEHHLIX 32KOHOB, W Mbl JJOMXHEI CTpe-
MWTbCR UCMONb30BaTh CTATUCTUYECKUE METOAbI B 3TUX LIENAX.

Ecnu o6vekTbl MCCneposaHWA NpPeAcTaBnAlT coboi He
€CTECTBEHHLIE ABNEHWA, @ MPOLECCHl NPOU3BOACTBA, BCTY-
naet B AeWCTBWE CTAaTMCTHYECKWIA KOHTPONbL Kayectsa. lpun-
UMNUANbHOW pasHULBl MEXAY ECTECTBEHHbIMM HayKamu M
CTATUCTUYECKUM KOHTPONEM KayecTBa HET, MOCKONbKY B
oboux cnyyanx oObLEKT paccmaTpuBaeTCA C TOYKM 3pEHMA
€CTECTBEHHbIX 3aKOHOB. OHaKo ecnu ecTeCTBEHHbIE HayKu
OrpaHMyMBalOTCA NOHMMAHKMEM 3aKOHOB, TO C NMOMOLILI0 CTa-
TUCTUYECKOro KOHTPONA KayecTBa AEnaeTcA NOMbITKA npume-
HWTb 3TU 3aKOHblI ANA CO3A4AHWA HOBLIX MAaTEpUanbHbIX LEH-
HocTei. Mog HUMKM NOHUMAETCA NPOM3BOACTBO NPOAYKLMHM,
cooTBeTcTBYIOWEN TpeboaHuaAM noTpebutens, HaubGonee
3KOHOMMYHBIM NyTemM. C 3TO# Lenbio NPUMEHAIOTCA pa3Hoob-
pasHble eCTeCTBEHHble 3aKOHbl. B ynpaeneHuu Kavectsom
KOHTPONb AOMKEH [ONOAHATLCA NPUMEHEHWEM 3HaHMH He
TONBKO ANA NOHMMaHWA OOBLEKTOB WCCNEJOBAHWA, HO ¥ ANA
BbIpa6OTKM MEPONPHUATKIA NO NOBLILWEHUIO KaYecTea.

SptheKTUBHOCTb NPOMBIWIEHHOrO NPOW3BOACTEA 3aBUCHT
0T TOro, NPUMEHAKTCA NU JOMKHEIM 06pa3om ecTeCTBEHHEIE
Hay4Hble 3aKOHbI.
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MNockonbky AeHCTBHE CammuxX 3aKOHOB HE 3aBHCHUT OT OBbI-
YaeB U TpaguumMin yenoeeyeckux obuecTe, ahdeKTuBHoE Npo-
MbIWNEHHOE NPOU3BOACTBO AOCTMXUMO B NioGoK cTpaHe BHE
3aBUCUMMOCTHM 0T cucTembl oblecTBeHHoro npouseoactea. B
KHMIe OMMCLIBAETCA, KaK C MOMOLLLI0 HaYKK MOXHO ynyylwaTh
KayecTRO NPOMU3BOACTBEHHLIX NPOLECCoB. ABTOPLI NonaramwT,
yto B nwoboi cTpaHe oHa ByaeT TakoM Xe NONEe3HoH, KaKoW
OHa cTana B ANoHMK.

A pag, 4TO KHMra NepeBoOANTCA Ha pyCcCKU A3bIK. MoA pa-
AOCTb CTaHeT ewe Gonblie, €CNu pycckoe W3ZaHWEe KHUrK
NOMOXET NOBLICUTb KAaYeCTBO NPOAYKUMM W 3(B(HEKTUBHOCTH
NPOMBILINEHHOr 0 NPOM3BO/ACTBA B BallEH CTpaHe.

[naebl HanKucaHbl CNEeAYOLLUMN aBTOPAMU, HO OTBETCTBEH-

HOCTb 32 ONEeYaTKMU M OWKDBKK NeXKUT Ha PERAKTOPE.

naea 1. Beepeuue
Inapa 2. Kak nony4ate uHthopmaLmio
Maea 3. AHanus MNapeto

mapa 4. Anarpammei {IpUYUH 1
pe3ynbTaTtoB

naea 5. MmcTorpammel

naea 6. Jlnarpammel pacceusaHua
naea 7. KOHTpOnbHLIE KapTel
naea 8. AQAMTUBHOCTL AWCNEpCUN

"naea 9. BeegeHue B TeOpHio cTa-
TUCTHUYECKOTO BbIBOAA

Mnaea 10. 3aMKHYTbI LUKN yn-
PaBNEHUA KAYeCcTBOM

3nunor

Xutocu Kyma
WNocuHopu Unsyka
TaxeHopu Takaxacu

TakeHopu Takaxacu
TakeHnopu Takaxacu

Macaxuxko MyHeTuka
Ceitgaupo Ocumypa

Xutocu Kyma

VocuHopw Uusyka

TakeHopu Takaxacu,
Xntocu Kyms

Xutocu Kyma
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A xoten 6bl ocobo nofnaroaapute Meao Orasa m3 AQTS,
Hobytaga Take6aacu u Xupeo Mocuxapa us AOTS Chosakai
Ltd. 3a npoABneHHbI# 3HTY3Ma3M u Bonbwyio paboTy. bes ux
NOMOLLY KHUra 1 No CeMn IeHb ocTasanack 6bl MOeH MeyToN.

Xutocu Kyma, peaaxtop
16 HoAGpA 1988 ropa
TOKMHCKKMIA YHUBEDCUTET



PEKOMEHAALMA
Kaopy Ucuxaea

Mpe3auderT npomsinenHozo uHcTuTyTa Mycacu,
3acnyweHHbil npogieccop Tokulickoz2o yHueepcuTeTa

A ncneiTbiBaio 6onblwoe YAOBONBCTBKE OT TOro, 410 AOTS!
cobupaeTcA BecbMa CBOEBpPeMEHHO OonybnukoBaTb KHUrY
"CraTUCTHYECKHE METOALI NOBLILWEHHUA KavecTsa' nog peaak-
uuen npoteccopa Xutocu Kyms.

Co BCex KOHUOB CBeTa NIOAN NPUE3KaT CEroaHA B Ano-
HWID W3y4aTb CUCTEMY BCeobllero ynpaBneHWA KayecTBoM W
CUCTEMY YNpaBNeHUA KAaYyecTBOM, OXBATbIBAKOWYI BCIO AeR-
TenLHOCTh upmel. ONbIT ANOHMK U3yYaeTcA W BHEAPAETCA BO
BCEM MHUpE.

1 Accoumauma no TexHuyeckomy obyyeHuio 3apybexHbix cneuuanuc-
Toe (AOTS) 6bina ocHoeana B 1959 r. 310 - 6ecnpubbinbHan opraHusa-
UMA, YYpeXNeHHaRA C UeNbio COABHCTEMA TEXHHYECKOMY COTPYAHHYECTBY
W HanaXWBaHMI ADYKECTBEHHbLIX OTHOLWEHHA Mexay AnoHuel ¥ passu-
BaWIMMHKCA CTPEHMM, 0Ka3aHHA NOMOLUM NOCNEHKM B PasBUTHK Npo-
MBIWNEHHOCTH M 3koHoMUKW, K 1985 r, 8 AOTS npownu noproTosky
cebiwe 30 Thic. cneunanucTos W3 6onee yem 140 cTpaH v peruoHos. Jea-
TenbHocTe AOTS dMHaHCHPYETCA NOCPeACTBOM CYBGCHMAMA ANOHCKOrO
NpasMTeNLCTEA, BIHOCOB YaCTHLIX HUPM W U3 APYTUX UCTOMHWKOB.

AOTS opraHusyeT cnegyioue Kypcol, Lenk KOTopbix = 3HAKOMCTBO
C Teopuer ¥ NPaKTUKOW ynpasneHuA dUPMOH, KOHTPONA NPOKU3BOACTBA M
T.a.: CemuHap no obwmm sonpocam ynpasneHWA GU3HECOM, paccyuTaM-
Hbli Ha oaMY Heaeno; nporpamma ofyyeHwa no eonpocam ynpasneHuA
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MeToabl CTAaTUCTMKM — MMEHHO TO CpEACTBO, KOTOopoe
Heob6X0AMMO M3Y4UTb, YTOOLI BHEAPUTL ynpaBneHMe KavecT-
BoM. Ouu — Haubonee BaxHaA COCTaBHAA YacTb KOMMNEKc-
HOW CHCTEMbI BCeobLwero ynpaBieH1a KayecTsomM Ha (upme.
B ANOHCKMX KOpnopauuAx BCe, HayuHaa OT NpeacepartenA
Coseta Jlupektopoe u 0 pajgosoro paboyero B uexe, obasa-
Hbl 3HaTb XOTA Obl OCHOBbBI CTATHCTUYECKMX MeTogoB. Jaxe
HaYWHAOWMUA HaWAeT, 4To KHura “"CTraTUCTMYecKMe METob
NOBbIWEHUA KayecTBa” nerka AnA NOHMMaHWA W WCMNONb30-
BaHWA.

BonbWUHCTBO KHUI MO CTaTMCTUYECKMM METoJam KOHTPO-
NA KAYecTBa, U3AAHHBIX KaK B ANOHMM, TaK U 3a py6exom, Ha-
NWCaHbl CNeuuanucTamu No CTAaTUCTMKE M NPeAHasHayeHbl
ANA OMbITHLIX CTAaTUCTUKOB, HAYMHAKWMKA CTYAEHT HE B CO-
CTOAHWM YNOBUTL CYTb NPUBCAUMBIX 0ObACHEHUH. MaTepuan,
M3NOXEHHbLIN B 3TOW KHUIE, HanucaH He CTaTUCTHKam, a
NAbMK, HENOCPEACTBEHHO 3aHATbIMKU 0OyyYeHHEM MEeTojam
Bceobuiero ynpaBneHMA KayecTeomM U Ux sHeapeHuem. OnbiT
aBTOpOB NO3BONAET UM Hanbonee NpocTo nepegaTh CBOM 3HA-
HUA HoBUYKaM. JloBuBanch Haunyywero yCBOEHWA, OHW Npu-
BOAAT MHOMO MPOCTHIX NPUMEPOB PELEHUA NPaKTUYECKUX
npobnem.

Kaxablh cnyXalwuin AMNOHCKOW KOpnopauuu, WCnonb3ya
CTaTUCTHYECKME METOAbI ANA aHaNKU3a U KOHTPOAA NPOLECCOB,

KOpnopauned, PacCYMTaHHAA Ha [BE Hejen; nporpaMma Oby4eHuA
ynpasieH!io C YHETOM pa3NuuMi B KYNbTYpe pasHbIX CTpaH, paccuuTaH-
HaA Ha TpW Helenu; TpexHeaeNbHaa NporpamMmMa oby4eHHA No Bonpocam
yNpaBneHuA KayecTBOM; WECTHHEAENLHLIA KYPC MOArOTOBKM B 06NacTH
KOHTPONA KayecTea; WeCTWHEeNenbHbIA KYpC NOAroTOBKM B 06nacTv
yrpaBneHuA NPOU3BOACTBOM; CNELMaNLHLIA KYPC NOArOTOBKM YNpaBAAio-
wx (NporpaMma COCTaBNAETCA B 3aBUCHMOCTHM OT 3anpocos o6yvai-
ULMXCA MNK e B COOTBETCTBMH CO ChNeuuanbHbiMu npobnemamu, Bbigsu-
raembiM1 KOMNaHWeH, OpraHuayioLLei NoaAroToBKy).
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TeM cambiM cnocobCTBYET NOBLIWEHWIO KaYyecTBa, atdekTue-
HOCTH MPOU3BOACTBA U CHWXeHuio 3artpar. lNonaraiw, 4To ata
KHWra BygzeT nonesHa He TONLKO MIOAAM, CBA3aHHLIM C Jef-
TeNbHOCThIO ACCOLMALMK MO TEXHMYECKOMY obyyeHmio MHO-
CTpaHHbIX CNEUUanUcToB, HO W NboMy YenoBeKy B KaxAoM
CTpaHE C LieNblo NOBbILIEHUA KAYeCTBA W BbINYCKa NPOAYKUMH,

obnagawleil BLICOKOMU -KOHKYPEHTOCNOCOBHOCTHIO HA MUpO-
BblX PblHKaXx.




Magea 1
BBEJEHUE

1.1. PONMb CTATUCTHYECKUX METO/10B
B YNPABNEHAW NPOU3BOACTBEHHbLIMM NPOLIECCAMKA

1.1.1. KakoBbl NpuynHbI BLINYCKa AeeKTHbIX U3fennin?

OpHa 3a ApyroW 3aroTOBKM NOCTYNAT Ha KoHBeiep. B
KOHLE KOHBEeWepa yNnakoBOYHAA MAWMHA HENPEPLIBHO NaKyeT
M3JENUA ¥ OTNPABNAET UX Ha CKNaj roToBOW NpoayKuuu. Bru-
MaTefbHblA B3rnAg obHapyXMBaeT YenoBeKka, CTOAWEro
MEeXAy KOHBEWEPOM M YMaKOBOYHOW MalnHOW. OH cTporo
CNejauT 32 NOTOKOM U3jenuit ¥ BpeMA OT BpemeHu GepeT He-
KOTOpbIE U34enuA u BpocaeT ux B KOP3WHY, CTOALLYIO Y HEro
3a CNUHOK. DTO — gedeKTHbIE U3AENUA.

MoaobHY KapTUHY MOXHO Habnwaate Ha MHOrMX Npej-
npuATUAX. MoHavany 3tk oTbpolueHHbIe U3JEenuA paccMmaTpu-
Banu Kak noTepu NpoayKuuu, HO BCKOPe K HMUM CTanu OTHO-
CUTbCA Kak K obblvHOMY ABReHWio. Takoe OTHOWeHWe K
NOABNAOWMMCA gedeKTam He MoXeT BbiTh pelwenvem npob-
nembl, cKopee, HaobopoT, — 3TO War Hasaj, OTX0j4 0T ee
PEWEHMA.

Kak noRBNATCA edeKTHLIE U3AENHUA U YTO HAAD CAENaTh,
4700bl YMEHbWMUTL MX Yucno?

Jna cokpawenuna sucna aedeKkTHbIX U3AENUid HaJo peLu-
TENbHO NOBEPWUTb, YTO 3TO BO3MOXHO. [MOHATHO, YTO OAHOM
BEpbl 34eCb Mano. Mel umeem B BUAY, YTO KaXAoe KOHKpeT-
Hoe Ae(EKTHOE M3Jenue NOABMNOCH B pe3ynbtate o0cobbix
NPUYUH U TONBKO UX BbIABAEHUE W YCTPAHEHUE MOXET NOMOYb
OT HNX n36aBUTLCA.
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Muorue gymaiot, 410 aedekTHble uagenua HensbexHe!, no-
CKONBbKY NPOAYKUMA AOMKHA YAOBNETBOPATL XECTKUM Tpe-
6oBaHMAM CTAHAAPTOB Ha KayecTBO, a (haKTOpbI, BEAYILKE K
NOABNEHHI0 AetheKToB, MHOro4YMcneHHsl. OfHaKo, HECMOTPA
Ha pasnuyuA B BUAAX NPOAYKUMM W THUNAX TEXHOMOTUYECKNX
npoueccoB, NPUYMHLI NOABNEHWA AedeKTHLIX W3AENUid yHW-
BEPCaNbHbL,

HismeHnyueocTe — BOT B 4em npuyuHa. Yto BygeT, ecnu us-
roTaBnWBaTh U3AENUA U3 MATEpPUANOB OAWHAKOBOr0 KayecTsa
Ha OIMHAKOBLIX CTAHKaX, C MOMOILbI OAHUX U TEX XKe MeTo-
JOB U NPOBEPATL 3TU U3JENUA COBEPLIEHHO OAMHAKOBbLIM 06-
pa3om? BHe 3aBMCMMOCTM OT TOro, CKONbKO uagenuid Gyger
W3roTOBNEHO, BCE OHWU AOMXHbI ObITh MAEHTHYHLIMMW, NOKA
MAEHTUYHBI YTOMAHYTLIE YEThIpe YCNOBMA, T.€. nubo BCe M3ge-
nvA 6yayT cooTBeTCTROBATL TPE6OBAHUAM, b0 He ByayT um
cooTBeTCTBOBATh. Bee uagenua okaxyTca gedeKTHbIMM, ecnu
MaTepuanbl, CTAHKW, METOAbl W3rOTOBNEHWA MAKM KOHTPONA
6yayT HeHaanexawmumu. B atom cnyvyae HeusbexHo noaene-
HME OAMHAKOBLIX JeeKTHbIX w3genuid. Ecnu e HMKaKux
OTKNIOHEHUN B NEPEYUCNEHHbIX YETHIPEX YCNOBMAX NPOU3BOA-
cTBa He BygeT, TO BCEe M3LEnUA JOMXHLI BbiTb “MAESHTHYHbI-
Miu” — besgedeKTHEIMK.

MNpakTu4eckn HEBO3MOXHO, 4TODbI BCE W3AENMA OKa3anuch
AeeKTHeIMKU. M3 Bcero obbema BeinycKa TONBKC HEKOTOPLIE
6yayT TaKoBbIMM, B TO BpEMA Kaw ocTanbHble — pobpoka-
yecTBEHHbIE. VIHAYe roBOpA, ¥ T€ U ApYTHe NEepeMeLIMBaloTCA.

Moyemy xe Hapapgy ¢ 6Ge3pedeKTHbIMWU U3AENUAMM U3ro-
TaBNUBaIOTCA AetheKTHbie? MpYYUHEI 3TOTO 3aKNKYAINTCA B U3-
MEHEHUAX mMaTepuanoce, Hanadku CTaHKoe, npuemos paboTsl
u merodoe npoesepku. Ecnu Bul He 6bino nepeuucneHHbIX
nM3MEHeHMW, Bce u3genua Goinn Obl MASHTUYHBIMK, 8 UX Kave-
CTBO 0CTaBanock 6bl HEM3MEHHBIM.

JaBaiiTe paccMOTpUM Npouecc rubKn CTanbHbIX NUCTOB.
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Ha nepebiit B3rNAA KaXeTCA, YTO BCE NIUCTH MMEKT OAUHaKo-
BYIO TOMWMHY, HO €CNU TOYHO U3MEPHUTL, UX TonwWwKHa Byaer
pasnuyHoii, MPMYEM AaXe B Pa3HbIX YACTAX OAHOMO M TOFO Xe
nucta. Ecnu uccnepoBath KpUCTannuyeckylo CTPYKTYpy pas-
HbIX YacTeW NUCTa, TO OKAXETCA, 4To B (hopMe KpUCTanmos,
COCTOAWMX W3 aTOMOB >enesa, yrnepoga M Zpyrux, €cTb
He3HaYMTENbHbIE Bapuauun. ITU pasnuynA, eCTECTBEHHO, BNU-
AIOT Ha NOKa3aTenu KayecTea. Jlaxe ecnu UCNoNb3yeTCA OAMH
U TOT e meTol rubku, nucTe! He ByayT uarnbaTbCA ofuHa-
KoBbiM 06pa3om, a B HEKOTOPbLIX AaXe MOTYT NOABUTLCA Tpe-
LWMHBL.

Tenepn paBaiiTe B3rNAHEM Ha MeXaHWYeckylo obpaboTky
meTanna. Mo mepe pocta yucna o6pabGoTaHHeIX peTaned
peset, TYNUTCA. KOHCUCTEHUMA CMA30YHO-0XNAXKAAIOLLEH XKUA-
KOCTH NpU U3MEHEHHU TEMNEPATYPLI TOXE MEHAETCA. B utore
pasmepbl W34enui 3aBUCAT OT TOFO, 3aTOYEH NK pesel 1 npa-
BUNLHO U OH YCTAHOBNEH. XOTA MOXET NOKasaTbCA, 4To 0be
onepauuu BbINONHAKTCA B OfHWX U TEX XE€ YCNOBWAX, Ha ca-
MOM JIeNe NPOUCXOAUT MHOXECTBO M3MEHEHMI WNW Bapma-
LMit, OCTAOIUXCA HEe3aMeYeHHBIMW, HO UMEHHO OHM CKa3sbl-
BaIOTCA Ha KaYyeCcTBE NPOAYKLMH.

PaccmoTpum ewe oOauMH npumep — TepmoobpaboTky.
TemnepaTtypa B ne4u NOCTOAHHO MEHRETCA C W3MEHEeHHeM
HanpaAXeHWA (ECAM NpoUECC WAET B 3NEKTPOMeyu) wiu aas-
nenwusa rasa (ecnu ncnonb3yeTca rasosan neus). B camoi neuu
obnacTu, pacnonoxeHHble y 3acnoHku, B6nu3u noga, ceoaa, y
OOKOBBIX CTEHOK, B LEHTPaNbHO# YacTH, HAXOAATCA B PasHbIX
ycnoeuax. Korga usgenua nomewawTtcAa B neds AnNA Tep-
moobpaboTkK, KONMYECTBO TENNa, KOTOPOE OHW MONysalor,
BApLUPYETCA B 3aBUCUMOCTH OT UX PacnonoXeHuA, 4To BAu-
AET Ha TaKOW NoKasaTenb KaYecTsa, Kak TBEPAOCTE U3LENHA.

dusuyeckne cnocobHOCTH W macTepcTBo paboumnx Takxke
0Ka3bIBaT BO3AENCTBME HA W3MEHEHWE KayecTsa M3AEnui.






