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WCCINEQOBAHME BNUAHUA CNYYANHOWU U CACTEMATUYECKOM NOrPELLHOCTEWN
CPEACTBA USMEPEHUA HA OLUMBKU 1-I0 U 2-r0 POAA NPU BbIBOPOYHOM KOHTPOIE

IIeiixun B.B.
MockoBckuii I'oCy1apCTBEHHBII HHCTUTYT JIEKTPOHUKU U MATEMATUKH
109028, Mocksa, b. TpexcBsaturensckuii nep., 3/12, xkapenpa MuC

CraTtucTuyeckre MeTo/ bl BHIOOPOYHOIO NMPUEMOYHOTO KOHTPOJIS HOJIyYHIH OypHOE pa3sBUTHE B T'OJbI BTOPOI
MHPOBOH BOWHBI B CBSI3U C HEOOXOJMMOCTBIO NMPHEMKH OOJBIIMX MAapTHUH OJHOPOAHOW NPOIYKLHUH, IPOBEPATH
KOTOPYIO METOJIOM CIUIOIITHOTO KOHTPOJISI OBUIO MPAKTHYECKH HEBO3MOXKHO.

[TocTpoeHne panMOHAIBHBIX IUIAHOB KOHTPOJBHBIX HWCIBITAHMH HA HAAEKHOCTh (DAKTHUECKH O3HAJaeT
MCCIIEIOBaHNE Pa3IMYHBIX IPOLEAYp BHIOOPOTHOTO KOHTPOIIS.

IIpn KOHTpOJIE MO KAYECTBEHHBIM INPU3HAKAM JAHHBIE IS TUIAHUPOBAHMS WCIBITAHWN 3a[al0T B BHIE ABYX
ypOBHEH Ne(EeKTHOCTH — MPUEMOYHOTO U OPaKOBOYHOrO. YPOBEHb AEC(HEKTHOCTH ¢ OMPEAENIAETCS OTHOIICHHEM
yuca 1eeKTHBIX eIMHUI] TPOAYKIMU M, coziepKaluxcs B apTHH, K 00beMy napTuu N.

Ha coBpemeHHOM 3Tane pa3BUTHS TEXHHKH MOCTAaBUIMKA W TOTPEOUTENs WHTEPECYET HE TOJIBKO T'OIHOCTh
U3Jenuil B MOMEHT NPHEMKH, HO U TMOBEJEHHE MX B IIpOIlecce KCIUTyaTallud, T.€. BOIPOC O TOM, HACKOJBKO B
Cpe/IHEM BeJIMKa OIaCHOCTh OTKa3a W3ENHs 3a ONpE/eIICHHBIH MTepHOI.

VcXoqHBIMH TOHATHSIMU [UISL OIMCAHUSI STHX CBOWCTB MOXKHO CUUTATh HPOJOJDKHTENIFHOCTH O€30TKa3HON
pabotel m3nenust. s maptum odbema N HapaOOTKM W3Aenuid ty, f, ..., ty — HE3aBHCHUMBIE B COBOKYITHOCTH
CilydaliHble BEJIMYMHBI ¢ 001el (yHKImel pactipeaenenus F(,0).

B kauectBe F(,0) Oyzmem paccMaTpuBaTh DKCIIOHEHIMAIBHOE paclpelieiieHue, pacnpeaeneHue BeiiOymia c
HEM3BECTHBIM IapaMeTpoM Maciitada, HOpMaJIbHOE pacrpelielieHHe ¢ HEM3BECTHBIM MaTeMaTHUECKUM OXKUIaHHEM
WM C HEU3BECTHOM UcCIIEpCUEN.

B marematmueckoM IUIaHE 3ajada BBHIOOPOYHOTO KOHTPOJISI OTHOCHTCS K CTATHCTHUECKOH MPOBEPKE ABYX
MPOCTBIX TUIIOTE3:

I runoresa — (Hy) Ka4eCTBO NAPTHHU COOTBETCTBYET IPUEMOYHOMY YPOBHIO.

II rumoresa — (H,)ka4ecTBO NapTHH COOTBETCTBYET OPaKOBOYHOMY YPOBHIO.

IIpr 3TOM BO3MOXKHBI OIIMOKHM JBYX POAOB: O — PHCK IIOCTAaBIIMKA (BEPOSTHOCTh NPHHATHS THIIOTE3b H|,
KOTJla Ha caMoM jene — Hy) u 3 — puck motpedurerns (BEpOsSTHOCTh MPHUHATHS THIIOTE3B! H)), KOTJ]a Ha CaMOM JIeie —
H, 1).

Ecnu B pe3ynbTaTe MCHBITAaHUN yCTaHOBICHO, YTO MMEET MECTO TMIoTe3a Hj — AenaeTcs BbIBOJA O IPHEMKE
napTuu. B IpOTUBHOM cilyyae BBIHOCHTCS pELIEHHE O HEOOXOANMOCTH OPaKOBKH MapTHH.

TpasWIMOHHO CTATUCTUYECKOE PEryJIMPOBAaHUE IMPHUEMOYHOTO BBIOOPOYHOIO KOHTPOJISI HPOBOIUTCS TIO
MOCJIeI0BaTeNbHOMY METOJy, U3BECTHOMY Kak Kputepuil Banpna.

OCHOBHas CJI0)KHOCTH 3aKJIFOYAETCs B TOM, YTO €CJIM KOHTPOJIMPYEMBIH ITapaMeTp, XapakTepH3yIOIHii ITporecc
NPUHUMAET IIPOMEKYTOYHOE 3HAYCHUE, T.€. JICKHUT B THUANIA30HE MEXKAY IBYMS 3a/1aBaEMbIMH THIIOTE3aMH.

B oroii cBsa3u ormernM mpesioxeHHsli JI. Beiiccom 00o0menHslii mocnenosatensHbiii kpurepuit (OITK),
MHHUMH3HPYIOIIUHA CpefHee YnciIo HaOMIOASHHUH, KOrja HICTHHHOE 3HAUYCHNE KOHTPOJIMPYEMOTo MapaMeTpa paBHO
HEKOTOpOi npoMexxyTouHoit (Hy + H|) BenuunHe.

ITocTaBnena 3agaya MUHUMH3ALMHA CPETHETO YHMCIa HAOMIOACHUH MPH HEKOTOPOM (PUKCHPOBAHHOM 3HAUYCHHUHU
HEHM3BECTHOTO IIapaMeTpa 13 30HBI «0e3pa3nudus», OTpaHUUCHHON 3HAYCHNSIMH, COOTBETCTBYIOIMMU TUIIOTe3aM Hy
1 H, (u3BecTHAst B MATEMaTHYECKOM cTaTucTHKe 3amada Kudepa — Beiicca).

K HacTosimemy BpeMEHHM M3BECTHO HECKOJBKO ACCHMIITOTHYECKH ONTHUMAJIBHBIX CIOCOOOB PEIICHHS 3a/adu
Kudepa — Beiicca, momyyaeMbIx Nmpu IpeAeTbHBIX Iepexofax: MPH HEOrPaHWYSHHOM cOMmKeHnr runore3 Hy u H;
(xpuTepuii AliBa3siHa), WM IPU HEOTPAaHMYEHHOM YMEHbIIEHHH pUcKOB (kpurepun JlopaeHa u [lasiosa).

CpaBHeHHUE TUIAHOB KOHTPOJIS 110 Pe3yJIbTaTaM HATYPHBIX MCHBITAHHMI 3aTPYAHUTENBHO M3-32 HEOOXOJUMOCTH
MOJTy4eHHs1 OOJIBIIOr0 00beMa CTATUCTHYECKUX JaHHbIX. Takue McciieloBaHus ¢ IPHEMIIMMON TOYHOCTHIO MOKHO
MPOBECTH METOJIOM CTATUCTHYECKOTO MOJEINPOBAHUSL.

[Ipn oSKcnOHEHIMAJIBHOM pacmpeneneHnd (J4acTHeId ciydail BeiiOyiutoBckoro pacmpenenenus, s = 1)
MOMEHTOB HACTYIUIEHHs OTKa30B U3ienuii Hanbosee 3pGEeKTUBHBIM KPUTEPHEM TIPH Pa3IMueHUH IPOCTHIX THIIOTE3
OTHOCHTEJIFHO TTapaMeTpa paclpeaeneHus spisiercst kpurepuit JlopaeHa.

[Ipn ymeHpmieHUn puckoB 3(PQeKTHBHOCT, KpuTepus Bambpga pe3ko cHIKaercs (OCOOCHHO —[Uis
«IIPOMEXKYTOUHBIX» 3HAUEHHI KOHTPOIMPYEMOT0 apaMeTpa), a Kputepues 11aBnoBa n AliBa3siHa — HOBBIILIACTCS.

OO6muii BEIBOJ — MM OOJIBIITUX PUCKaX MPeANnovTUTeNbHee KpuTepuii JlopaeHa, a mpu manbix — [1aBmoBa.

[Ipn MomenupoBaHMM HOPMAJBHOIO PACHIPENEICHUSI C HEM3BECTHBIM MaT. OXHMIAHHUEM OKa3aJoCh, 4YTO MpHU
Oonpmux puckax Haubosee dGGEKTUBHBIM OKaszajcs Kputepuil AifiBassHa. Ero ucCHonbp3oBaHHE Takxke
NpEeANOYTUTEbHEE MTPHU Pa3IMYEHUH OJMM3KUX runore3. [Ipy yMeHbIICHUH PUCKOB MOCTABLIMKA WM MOTPEOUTENS
HaunOosee 3¢ (heKTUBHBIM CTaHOBUTCS KpuTepuii JlopaeHa.

[Ipu Oonbminx 3HaueHHsIX G (G > ©y/3) HaMMeHbIIas POIODKUTENBHOCTh MCIBITAHUH JOCTUTAeTCs HpU
UCIIOJNIb30BaHUU KpuTepus JlopyieHa, a ¢ yMEeHbILIEHHEM PUCKOB ONITHMAJILHBIM CTaHOBUTCS KpuTtepuii [1aBiosa.
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[Ipn ™MonenupoBaHMM HOPMAJIBHOTO 3aKOHA C HEW3BECTHOH nucmepcuell Hambojee HSKOHOMHYHBIM IO
MIPOJOIKUTEITLHOCTH UCTIBITAHUH 10 TIPUHATHUS PEIICHUH OKa3alicsi KpuTepuii AfiBassiHa.

Takum o0pa3zom, mpu BBIOOpPE HAMOOJIEE PAIMOHAIBHOIO IMOCJICIOBATEIILHOTO KPUTEPUS I KOHTPOJIS
HaJICKHOCTH DJICMCHTOB CUCTEM YIIPABJICHUA HeO6XOI[I/lMO YUUTBIBATH BEJIMYMHBI pPUCKOB U 6J'II/ISOCT]) IIPOBEPACMBIX
runore3. [Ipu He cnuiikom Manbix puckax (o, B> 0,05) Haunbonee 3pdexkTuBeH KpuTepuil ¢ mMapaboMueCKUMU
IpaHHUIIaMU 30H IPUEMKHU U OPaKOBKH.

[pu wmaneix puckax (a, B <0,001) wnaubonee osddexruBen «kpurepuit [laBmosa. [lpuuem, npu
(o, B) = 0 xputepuu IlaBnoBa n AiiBa3siHa CTaHOBATCS OJMHAKOBO 3((deKkTHBHBIMU. B citydasx, korna 3HaueHuUs
puckoB nexat B uHTepBaie (0,001 + 0,05), manbonee >¢pdextuBHsl kpurepnu Jlopnena u [laBnoBa. B ciyuae
HECUMMETPHYHBIX PUCKOB IPEIIOYTHTENbHEE UCIIONb30BaHKue KpuTepus Jlopnena.

HOJ’Iy'-IEHHI)Ie PE3yJIbTaTbl MOT'YT OKa3aTbCd BECbMa IIOJIC3HBIMHU IIPpU OpraHru3anuun BI)IGOPO'{HOFO KOHTPOJIA
KayecTBa W3ICTHIA WIM UCHIBITAHUN HAa HAJICKHOCTH, T.K. MO3BOJSIOT NPH 3aJaHHBIX PUCKaX BBIOpaTh Hambolee
SKOHOMUYHBIA KPUTEPHA. DTO TeM 0Ooiee Ba)XHO, YTO MPEKAE cpaBHEHUE 3(PPEKTHBHOCTH ITHX KPHUTEPUCB HE
MPOBOJIUIIOCH, & ITOTyYCHHBIC PaHee ACUMITOTHYECKUE (POPMYITBI IPEACTABISIIOT JIUIITH TECOPETHICCKUN HHTEPEC.

[Ipr mpreMOYHOM KOHTPOJIE TOTPEITHOCTh H3MEpPEHHs B3aMMOACHUCTBYET C (PAaKTHUECKHIMH pa3MEpaMH H
OKa3bIBaCT BIMSHUE HA OKOHYATEIBbHBIC PE3YJIbTAaThl M3MEPEHHS TONBKO TeX HAeTanel, Yy KOTOPBIX pa3Mephl
HaXOMATCS ONHM3KO K TPaHMIAM TOJs JOIycKa. [IpakTHYecKH 3TO YCIOBHE KacaeTcs AeTaliel, KOTOPhIE UMEIOT
JIEHCTBUTENBHBIC OTKIOHEHHS OT TPAHMIBI JOMyCKa B 30HE COOTBETCTBYIOIEH MOTPEIIHOCTH H3MEPEHHS.

Takum 00pa3oM, Ha pe3yapTaThl W3MEPEHHUS MPH MPUEMOYHOM KOHTPOJIE OKAa3hIBaeT BIMSHHE HE TOJIBKO
MOTPEITHOCTh M3MEPEHHS, HO U ()aKTUUECKHI pa3Mep, KOTOPBIH UMelia B TOT MOMEHT KOHTPOJIMpyeMast JieTallb.

B 3aBucuMocTH OT COCTOSHUSL M KOHCTPYKLIMU U3MEPUTEIBHOIO CPEICTBA U YCIOBUI IIPOBEIEHUS U3MEPEHUN
HNOTPEIIHOCTh U3MEPEHUS IPOSBISAECTCS B ONPEJCIICHHOM 3aKOHOMEPHOCTH. JICHCTBUTENBHBIE PA3MEPBL
00pa0OTaHHBIX JeTael TaKKe TOIUUHIIOTCS OIPEACICHHBIM 3aKOHOMEPHOCTSIM, T. €. UMCIOT OIIPEICIICHHBIN 3aKOH
pacupenencuus. ClieHOBaTeNbHO, COYCTAHWE TIOTPEITHOCTH M3MEPEHUS ©  JCHCTBUTEIHHOTO  pa3Mepa
KOHTPOJHPYEMOH ETAIU SBISIETCSA COOBITHEM CITyYaiHBIM U ONPEACIUTh Pe3yIbTaThl HETIPABHIBLHON pa30paKoBKH
TIPH OTIPEISIIEHHOM COYE€TAaHHH MOYKHO TOJBKO BEPOSTHOCTHBIM ITyTEM.

Pacnipenenerre MOTPENIHOCTH M3MEPEHHsI TOBCEMECTHO IPUHUMASTCS TI0 HOPMAIBHOMY 3aKOHY (3aKOHY
laycca). HUccnenoBanme pacrpeneneHusi MOTPENIHOCTEH M3MEPEHHsT YCTaHABIHMBAET, YTO HPU CTPOTOM aHAIHN3E
MOXXHO OOHApyXHTh OTCYTCTBHE MAaTEMAaTH4ECKOTO MOATBEPXKIEHHS abCOMIOTHO TOYHOTO 3aKOHAa HOPMAIBHOTO
pacnpenenenus. Ho 3TH OTKIIOHEHUS! HACTOJIBKO HE3HAYNTENBHBI, YTO JJIS MPAKTHUECKUX I[eNIeil BO MHOTUX CITyJasx
MOXKHO 06€301TMO0YHO MPUHUMATHL HOPMATBHBIHN 3aKOH.

CyIIHOCTh HOPMAJIBHOTO 3aKOHA PACHPENEeNICHHs] MOJHOCTBIO COOTBETCTBYET CYIIHOCTH IPOSIBISIEMBIX
MOTPEILHOCTEN U3MEPEHUS:

a) TOJIOKUTENILHBIC U OTPHUIATEIbHBIC CIy4YaiHbIC OINMOKH, pPaBHBIC MO aOCOJIOTHON BEIUYMHE, OJMHAKOBO
BEPOSTHEI;

0) Oompiue Mo abCOMIOTHOHN BETUYMHE OMIMOKK BCTPEYAIOTCS PEXe, YeM OIMUOKH MEHBINUE 1O aOCONIOTHON
BEJIMYUHE;

B) C YBEJIMUYCHHEM YHCIIa U3MEPEHUH ONHOW M TOU K€ BEIMYMHEI CpeqHee apupMETHIECKOe CITyIalHBIX OMTHOOK
CTpeMUTCS K HYJIIO;

) A1 TaHHOTO METOJa M3MEPEHHUs CIydaiHbIe OMIMOKHA HE MPEBOCXOIAT MO aOCOMOTHON BETMYHWHE W3BECTHOTO
npezena, T. €. MPaKTHYECKH HMEET MECTO MpeIeIbHas OTPEIIHOCTh

Kak 6pu10 yKa3aHo, s pe3ysIbTaTOB pa30pakoBaHUS HE 0€3pa3INYHO COCTOSHHE Pa3MEPOB KOHTPOIUPYEMBIX
Jeraneil. B npenensHOM ciiydae 3TO MOXKET OBITh NpEACTaBICHO B ciexyiouieM Buzae. Kornma B mapTum gerainei,
KOTOpasi JOJDKHA OBITh IPOBEpEHa, pa3Mepbl JeTaiell HaxoAsTcs B Ipejeliax IHoJis JOIYyCKa, TO eCTeCTBEHHO, YTO
IPU HU3MEPEHUHM Cpelu INPOBEPEHHBIX HE OYyJIeT HENpaBWIBHO TPHHATHIX JeTalieil, MOCKONbKY HX HET B
JICHCTBUTENILHOCTH, HO OyIyT HENpaBWIbHO 3a0pakoBaHHBIC W3-32 TIOTPEIIHOCTH u3MepeHus. Ecmm ke
KOHTPOJHPYETCS MapTUs JETajel, pa3Mepbl KOTOPHIX BCE BBIXOAAT 3a IMPENCNbl MOJs JOMYycKa, T. €. BCE OHHU
HETOJIHBIC, TO B MPOBEPEHHON MapTHH HE OyIeT HENpaBHIILHO 3a0paKOBaHHBIX JAeTalied, a OYAyT TOIBKO NETalu
HETPAaBWIIHO TIPUHATHIE. BO BCEX OCTANBHBIX MPOMEKYTOYHBIX CIydasX OyOyT HENpPaBWIEHO TPUHSTHI
OpakoBaHHBIC JETAlld, U HEMPABIIEHO 3a0pakoBaHHI TOAHBIC. KonmndyecTBO TakmMX HEMpPaBWIBHO pa30pakoBaHHBIX
Jetaneil OymeT 3aBHCETh HE TOJNBKO OT MOTPEITHOCTH W3MEPEHHs, HO M OT 3aKOHOB pPACIpENCICHUS OTKIOHCHUH
pa3MepoB KOHTPOJIUPYEMBIX AeTaleH.

B tpynax MapkoBa peub HIET O PACCMOTPEHHH KOMILJIEKCHOTO 3aKOHA, BKIIIOYAIOIIEro B ce0s pacrpe/eneHme
MOTPEIIHOCTH H3MEPEHHS W TOTPEIIHOCTH CaMOro CpeACcTBa H3MEpeHus. B mpencTaBieHHONH MeTOOMKe
paccMaTpuBaACTCA BJIHAHHUE COCTABJIAIOIINX MOIPCUHIHOCTU M3MEPCHUS, TAKUX KaK cnyqaﬁﬂaﬂ U cucreMaTruydyeckas
cocTapisioniue. l3BecTHO, YTO MOJHAs TOTPELIHOCTh SBIsieTCs (YHKIHMEH CiydalHOW M CHCTEMaTH4ecKOn
cocTaBysiolen. T. K., MBI HE MOKEM C J0CTaTOYHOU TOYHOCTHIO ONPEAETUTh CIyUYailHy0 COCTaBIISIFOLIYIO B CUITY €€
MPUPOJBI CYIIECTBOBAHUS, CICIOBATEIBHO HAMOONBIINA HWHTEPEC COCTABISIET PACCMOTPEHUE CHUCTEMATHYCCKOW
COCTABJIAONICH, ¥, WCIOJIb3Yys CTATHCTUYCCKHE METOJBI, PACCMOTPCHHBIC BBINIE, MBI MOXEM C JOCTaTOYHOH
TOYHOCTBIO OIPEJCIIUTh CTEICHb ¢ BIMSAHUS Ha TOJHYI IOIPEIIHOCTh u3MepeHus. Jemas BBIBOX 00
OTIpENICIICHHON CHCTEMAaTHIECKOW MBI MOKEM M3MEHHTD IapaMeTpPhl CPEACTBA H3MEPEHHUS, YTO TTO3BOIHT ITOTyIUTh
WU3MEPEHUs C MEHBIIEH MOTPEeUTHOCTHIO.



3A0 «ABTDKC CII6» zuk@autex.spb.ru (812)567-72-02

PaccmaTtpuBaemas Meroauka MOXeT ObITh AI(Q(EKTHBHO peann3oBaHa IPU HAIMYUKM HHPOPMAIMU O
MPUMEHSIEMBIX CPEICTBaX HW3MEPEHHH JUII BBHIOOPOYHOTO KOHTPOJIS NPH H3BECTHOM 3aKOHE paclpeleeHus.
YpoBeHs Opaka, Kak ciieayer u3 pador MapkoBa 3aBUCHT HE TOJBKO OT METOJMKH BHIOOPOYHOTO KOHTPOJIS, HO U OT
METPOJIOTHUECKUX XAPAKTEPUCTUK CPEICTB U3MEPEHUI.

Meronuka mnpeacTaBiIseT coOOW NporpaMMHOe oOecredyeHHe, WHCTAIMPYEMOE W BBINOJHSIONEeCs Ha
KapMaHHOM IIEPCOHAFHOM KOMITBIOTEpE, Pa3pab0TaHHOE B paMKaxX HCCICHAOBaHHNA Kadeapbl METpOJIOTHU U
crangaptusamuu MockoBckoro MHCTHTYTa DISKTPOHUKA U MaTeMaTHKU B 00JIACTH CPENICTB M3MEPEHHS TMHSHHBIX
pa3MepoB.
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