IMPEOVICJIOBUE

Meronuueckue yKasaHUs MpeJHA3HAUEHBI IJIS CTYAEHTOB YHUBED-
cuTeTa, M3yJyarInxX Kypcol «MeTpoJsorusi, cTaHJapTU3anusa U CePTH-
buranus» u «Merposorusa u usamMepeHusi». BeeJieHre JaHHBIX KYPCOB
B yueOHBIe IIPOrPAMMBI 00YCJIOBJIEHO BCE BO3PACTAIOIEH POJIBI0O METPO-
JIOTWY KaK HAyKU 00 M3MEPEeHUAX U PABJIUUHBIX aCleKTaX TeXHuYe-
CKOTO0 PeryJrupoBaHNs B PA3BUTUU HAYKU U TEXHUKU, B IPOU3BOICTEE,
B TOProBJie, 00pa3oBaHUM, OBITOBOM OOCIYKUBAHUU, B IOBBIIIIEHUN Ka-
YecTBa TOBAPOB U YCJAYT U B APYTUX O0JIACTAX UETOBEUECKON [eATesb-
Hoctu. [Ipu HanMCcaHUK METOANUYECKUX YKA3AHUI ObIIN MCIIOJIH30BaAHBI
BBIIIIEAININE B TIOCJIEJHEee BpeMsa HOPMaTUBHbIE JOKYMEHTHI U My0aInKa-
[[MU B IEPUOANYECKO IMeyaT, Kacamlrecs Pa3JIUnUYHbIX aclIeKTOB Je-
SITEJIBHOCTU B 00JIaCTH METPOJIOTUH.

Kypcor «MeTposorusi, crangaprusanus u cepruuranusa» u «Mer-
POJIOTHSA U PaJUOU3MePEeHMsI» TOCTPOEHBI B COOTBETCTBUYU C TPEOOBAHM-
svu PegepanbpHOro I'ocymapcTBEeHHOr0 00pasoBaTeJIbHOTO CTaHAapTa
o HanpasgeHuaMm 200100.62 «IIpubopoctpoenue», 230100.62 «WH-
dopManmoHHaA U BBIUYNCIUTENbHAT TexXHuKa», 162300.62 «Texuuue-
CKas SKCILTyaTalns JIeTaTeJbHBIX alllapaToB U JBUTATEIel» U 110 CIe-
nuansbHOCTH 162107.65 « TexHUMUECKaA HKCILTyaTAIlNA TPAHCIIOPTHOTO
panuoo6GopymoBaHus». B coorBercTBru ¢ PemepasibHBIM I'OCYJaPCTBEH-
HBIM oOpaszoBaTesbHBIM craHzaproMm (PI'OC) corsiacHO MBJI0KEHHBIM
3asauaM Ipod)eCCUOHAIBHON AeATeIbHOCTH U I[eJIIM OCHOBHOI oOpa-
30BaTEJHLHOM TPOTPAMMBI 110 COOTBETCTBYIOII[UM HATIPABJIEHUAM IOATO-
TOBKU 0aKaJaBPOB U CIEIUAJUCTOB JUCIUILINHBI « MeTpoJsiorus, cTau-
gaprusanua u cepruuranusa» u «MeTposiorus U paguou3MepeHUs »
BXOOAT B IIUKJ 00IenpodeccuoHaIbHLIX 0a30BbIX aucHuiiand (B3).
IIporpamMmbl KYpPCOB pa3paboTaHbl TAKUM 00pa3oM, UTO 00eCIIeUrBAIOT
BeInosiHeHue TpeboBanuit PI'OC mo HasBaHHBIM HANIPABJIEHUAM U pea-
JIN3YIOT COOTBETCTBYIOIME KOMIIETEHI[MN.

OcCHOBY JesATeJbHOCTH 0aKajaBpa W WHIKeHepa COCTABJISET COIep-
JKaHUe B MTOCTOSHHOM TOTOBHOCTY K IPUMEHEHUIO PALNO09JIEKTPOHHOTO
obopymoBanusa. s obecrieueHusi 6€30IIACHOCTU W BBICOKOH a(ddex-
THUBHOCTH €r0 PaboThl HEOOXOAUMO 00JIaflaTh HABBIKAMU KBAJTU(DUITA-
POBAHHOTO BHIOOPA METO0B, CPEJCTB KOHTPOJS W AUATHOCTUPOBAHUS
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TeXHUYECKOT'0 COCTOSTHUS PAAM0aInapaTyphbl, B TOM YKCJIe JJIA II0JeTOB
B I'Pa’KIAaHCKOII aBUAIUN.

C 1esibi0 JOCTUKEHUSA BHICOKOTO KauecTBa M3AeJIUil B IIPoIecce UX
IIPOM3BO/CTBA HEOOXOAUM KOHTPOJIb TEXHOJOTUYECKUX onepanuii. ITo
TpebyeT HeIPepPbIBHOT'O MOBBIIIIEHNST TOUHOCTH U HAeKHOCTU CPEACTB
M3MEepeHU.

OmubouyHble Pe3yJIbTaThl U3MEPEeHUs 13-3a HeKaueCTBEHHOT'O BBI-
MIOJTHEHU COOCTBEHHO U3MEPEHUIl CTOJIb JKe YaCThl, KaK U IIPU UCIIOJIb-
30BaHUU CPEJCTB M3MePeHUil HeCOOTBETCTBYIOIIEro KJacca TOUHOCTH.
Kak B ToM, Tak u B JPYTOM CJIyyae BOSHHUKAeT HEOOHAPY KeHHBIN 1Ie-
deKT, KOTOPBIl IPUBOAUT K OpaKy Ha IIOCJeIYIOIINX dTamax Ipoiiecca
IIPOM3BOJCTBA UM K CHUKEHHUIO KauecTBa U3AEIUH, NX HaJeKHOCTU U
mosroBeuHocTu. IloaTomMy 3amaua cenuaancTa 3aKJI0YaeTcsa B OpraHu-
3aIlI¥ METPOJIOTUUECKOTO COIIPOBOKIEHUS TEXHOJOTUUECKUX IIPOIec-
COB IIPOM3BOJCTBA PAAMOTEXHUYECKUX YCTPOMCTB, a TaK:Ke B YMEHUU
000CHOBaHHO BHIOMPATH COBPEeMEHHBIe CPeICTBA U3MEPEeHUI U OCYIIEeCT-
BJIATH 00pabOTKY pesyJbTaTOB M3MEPEHUH IPU KOHTPOJE XapaKTepu-
CTUK BBIITYCKAEMOM U SKCILTyaTupyeMou npoayKmuu [1].

1. OBIIME METOANYECKUE YRKASAHUA
K BBIIIOJTHEHHWIO KOHTPOJBbHOI'O SATAHU S

OcHoBHOII ()OPMOIT U3YUEHHUSA MaTepHuaja AJs CTYAeHTOB BeuepHe-
3a0UYHOM (hpopMBI 00yUEeHUS SABJISETCS CAMOCTOsSTeJNbHas pabora ¢ pe-
KOMEHAyeMOI JuTepaTypoii. B TeueHnne yueGHOro cemecTpa KayKIbIi
CTYZEHT IOJI’KE€H BBIIOJHUTH KOHTPOJbHOE 3amaHue mo teme «Craru-
cTHUUecKas 00paboTKa pe3yIbTaTOB IPAMbBIX M3MEPEHNil ¢ MHOTOKPAT-
HBIMU HE3aBUCUMBIMY HAOIIOAeHUAMY » . [10 pesyibTaTaM BBIITOJTHEHU S
KOHTPOJIBHOI'O 3aJaHUs IIPOBEPSIETCA KAUEeCTBO YCBOEHUS CTYIEHTOM
TOM YacTHU JIEKIIMOHHOIO MaTepuajaa, KoTopas cBs3aHa ¢ 00paboTKOI
pesyJIbTaTOB HAOIIOAEHUH IIPY MHOTOKPATHBIX N3MEPEHUSIX.

BBIMOJIHATL KOHTPOJIBHYIO PA0OTY CIEIYeT TOJIbKO IIOCJIE TOr0, KaK
mpopaboTaH COOTBETCTBYIOITUI pasaesa Kypca [2. c. 42—-81];[3. c. 257—
290]; [4. c. 68-103];

[5. c. 17-24, c. 37—38]. IIpu BbITIOSTHEHUN 3aJaHUSA HEOOXOAUMO IIPU-
BECTHU TEOPETUYECKOe 0O0OCHOBAHIME MCI0JIb3yEeMbIX PACUETHBIX (DOPMYJI
¥ JaTh IINCbMEHHOE Pas3bACHEHVE NCII0Ib3yEeMbIX B HUX OYKBEHHBIX 000-
suaueHui. ToJbKO mocje 5Toro B hOPMYJIbI CIEAyeT MOACTABIIATE 3HAYUE-
HUS COOTBETCTBYIOIINX BeaudunH. HeoO0XoguMo MmpeacTaBUTh OTUYET II0
KOHTPOJILHOUN paboTe, o()OPMJIEHHBIII B COOTBETCTBUIU C HOPMATUBHOM
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TOKyMeHTalrell. 3aueT 110 KOHTPOJILHOM paboTe IPOBOAUTCS B MPOIEC-
ce cobecemoBaHUSA C IIPEIOfaBaTeieM B IEPUO 3aUueTHO-9K3aMeHaIl10-
Hoit ceccuu. IIpy yCcaoBUM YCIEIITHON 3aIIUTHI KOHTPOJILHON padboThl U
JIabopPaTOPHOI0O IPAKTUKYMa CTYJEeHT AOIMIYCKAeTCsS K 9K3aMeHy.

ITpumevanue. JIyisi 320UHUKOB YUTAIOTCA YCTAHOBOUHBIE JeKIuu. Ocraib-
HOU MaTepuaJ AUCIUILINHEI U3yYAeTCs 110 IPOrpaMMe CAMOCTOSATEIbHO.

2. KOHTPOJIBHASI PABOTA HA TEMY:
«CTATUCTUYECKAA OBPABOTKA PE3YJbTATOB
MPSIMBIX USMEPEHUI C MHOTOKPATHBIMU
HE3ABHCUMbBIMHU HABJIOAEHUAMMH »

2.1. Beenenue

Ilopanok M MeTOAWMKY BBINIOJHEHUA MPAMBIX M3MEPEHUN ¢ MHOTO-
KpaTHBIMU He3aBUCHUMBIMU HAOJIIOAeHUAMHI, 00pabOTKU Hab./100eHUil
u ouenrku ux morpemtHoctein persmamenTupyer 'OCT 8.207-76. Meto-
bl CTATUCTUUYECKOI 00pabOTKU pe3ylbmamos udmeperHuil CBOIATCA K
OIIPENeJIEHUI0 YUCJ08bLX OUCHOK Napamempos COOTBETCTBYIOIIUX 3a-
KOHOB pacupefeneHus. [losTromy HeoO6X0AUMO 3HAHUE METOIOB OIIpe-
JEeJIeHU A II0 SKCIIEPMMEHTAJbHBIM JaHHBIM YMCJIOBBIX XapPaKTEePUCTHUK
3aKOHOB pacupeneaeHuii [4, c. 88—91].

PaccessHre pesybTAaTOB IIPU MHOTOKPATHOM H3MEPEHUHU ONHOUN U
TOM K€ BeJIMYNHBI [IOCTOSTHHOTO PadMepa SBJISIeTCSA CJIeICTBIEM MHOMKe-
CTBa IPUYMH, BKJIA KaKI0M 13 KOTOPBIX HE3HAYNTEJIEH 10 CPABHEHUIO
C CYMMAapHBIM I[efICTBI/IeM BCeX OCTaAJIBbHBIX. HeHTpaJIBHaH IIpenejabHasa
TeopeMa TeOPUHU BEePOATHOCTEI YTBEPIKIAeT, UTO Pe3yJIbTAT U3MEPEHUA
OpU 5TOM IOAUYUHAETCS HOPMAJILHOMY 3aKOHY. JOTO Haubojaee uacTo
BCTpeuarolieeca pacupeneneHue(pacupenenaenue ['aycca). 3aKOH HODP-
MaJILHOTO pacipeiesieHud nMeeT (hyHIaMeHTaJIbHOe 3HAUeHUEe JJIA TeO-
puu 00pabOTKY Pe3yabTaTOB N3MEPEeHM’IA.

K umcny cayuyailHBIX BEeJIUYHWH, pacipenesieHre KOTOPhIX MOTUYNHSI-
eTCsI HOPMAJIbHOMY 3aKOHY, OTHOCUTCS 0OJIBIIIASA YaCTh NHTEPECYIOIINX
HaC CJIYYaWHBIX TTOTPEITHOCTEMH.

CymrecTByer nBe (hOPMBI OIMCAHNS 3aKOHA PACIpPeeIeHns CayJda-
HOU BeJIMUYUHBI: AuddepeHnuaibHasa 1 UHTerpajdbuasda. Ilpuuem, B me-
TPOJIOTHX B OCHOBHOM HCIIOJIB3yeTca nupepeHnnaspbHasa popma — 3a-
KOH pacIpefieieHNA ILJIOTHOCTY BEPOATHOCTEN CIyUYalfHOU BEeJIMYMHBI
[4, c. 81-86]. Juddepennuanbaaa (GyHKIMA HOPMAJILHOTO 3aKOHA
pacupenejieHusa UMeeT BU/J
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f(x)= 20* (1)

1
—e
o+ 21
rae f(x) — IIOTHOCTH BEPOATHOCTH PacHpemeeHusa X, (—o < x < + );
m= [M (x)] — MaTeMaTUYEeCKOe OKUJAaHNE CIYUANHOU BEJIUNUYNHBI X; G —
cpenHee KBaJpaTuuecKoe OTKJIOHeHUe; e = 2,7183 — ocHOBaHUe HATY-
PAJILHBIX JIOTapu(MOB.

HuTerpanbHas PyHKIMSI HOPMAaJIbHOTO 3aK0OHA

(x—m)?
X 2
1 2c
Fx)=——= | e dx.
o271 _J(:O

B BeIpaskenue s f(x) BXOAAT ABe BEINUUHBI, 3HAUEHUA KOTOPHIX
TIOJTHOCTBHIO OITPEIEIAIOT 3aKOH pacipeeieHusd AJIA KaKI0T0 KOHKPeT-
HOTO cay4dasd. ITO M U O.

2.2. ITopAaoK BHINIOJTHEHUA KOHTPOJIBHOMN PaGoThI

2.2.1. 3aganue

Homep BapuanTa KOHTPOJIBLHOM pabOTHI CTYAEHT OIIPeae isieT IO CBO-
eMy HOMEepPY B CINCKe IPYINbl. B COOTBETCTBUM ¢ HOMEPOM BapHaHTAa
IIOJTy4YaeT 3aJaHle B BUEe BLIOOPKYU Pe3yIbTATOB OTAEIbHBIX HAOJII0Ie-
Huii (cm. IIpua. A).

2.2.2. AITOpuUTM CTATHCTHYECKOH 00PabOTKH

IIpu cratucrtuueckoil obpadomke pe3yabmamos HabLi00eHUll BBI-
TIOJTHAIOT CJIeLYIOIIYE OIIePAIUH.

o VIcKiIfoOUeHMe UBBECTHBIX CUCMeMAMmMuiecKux nozpeuwnocmet u3
pes3yJIbTaTOB HAOJJIIOMeHMA.

Cucmemamuieckue nozpeulHoCmu UCKLI0YAM nymem:

— JINKBUJAIIUY UCTOUHUKOB IIOTPEITHOCTEH O HAYaIa U3MEPEeHUs;

— HICKJIIYEHUA IOTPEITHOCTEN B IIPOIlecce M3MepPeHUdA CIIocodaMm
3aMellleHN A, KOMIIEHCAIIMY IIOTPEITHOCTH 110 3HAKY, IPOTUBOIIOCTABJIE-
HUSA, CHMMETPUUECKIX HAOIIONeHIIl;

— BHECEHUA BBIYUCJIEHHBIX IIOITPABOK B PE3YJILTAT M3MEPEHUA.

PesynbraT Ha6.1100eHUil, B KOTOPHIH BBEAEHBI IIOIIPABKY C IIEJIBI0 yCTPa-
HEHUA CUCTEMATUYECKUX IIOTPEITHOCTEH, CAUTAETCA UCIPABACHHLM.

e Brruucsienue:

a) cpednezo apugmemuueckozo (yeHmpa pacnpedeienHus nozpeul-
Hocmeil) UCIPaBJIEHHBIX PEe3yJIbTATOB HAOJIIOMeHNI, TPUHUMAEMOT0 3a
pe3yavmam u3meperus;
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0) oyenKu cpeJHEKBAAPATUUECKOI'O0 OTKJIOHEHUA pe3y.ibmama Hao-
A00eHUA U U3MePeHUA;

B) do6epumenbHbLX 2PAHUY, CIYYANHON COCTABJIAIOINEN IIOI'DEITHO-
CTU pesyJbTaTa U3MepeHud (IIPU 9TOM IIPOBEPAIOT THIIOTE3Y O TOM, YTO
pes3yJsIbTaThl HabJIIOJeHNH IPUHAJIeKAT HOPMALbHOMY PAcnpedeseHuio).

O1eHKka MaTeMaTHYECKOTO OKMTaAHNA

Hawu6ousiee aheKTUBHOM OIEHKO# MeHTPa pacupe/esieHus Morper-
HOCTell (MaTeMaTUUYeCcKOro OXKUAAHUA) IJIs1 pACIpeeIeHUs TOTPeIITHO-
cTell, GIM3KUX K HOPMAJIbHOMY 3aKOHY, ABJAETCA CpefHee apudMeTH-
yeckoe X.

HecmenéuHo#, COCTOATENIbHON, dP(PEKTUBHON OUeHKOlL X IJIA Te-
HEPaJLHOTO CPEJHEro /m HOPMAJbHOTO PAaCIpe/esieHUs SBJIAETCA BBI-
6opouHOEe cpenHee, omrpeaeaeMoe mo popmye [5. ¢c. 17-24, ¢. 37-38]

1 n
x==> x, (2)
n:
i=1
Tfe X715 Xg ....; X, — 3HAUEHHU CIydaiiHON BeJIMUNHBI; 7l — YMCJIO HAOIIO-

IeHUH.

Onenka cpegHEKBAIPATHYECKOTO OTKJIOHEHU A
pesyabTaTa HaOIIOTEHUA

IIpu 3HaueHMAX 00BEMA BHIOOPOK 71 > 20 HECMEIIeHHYIO OUeHKY S
IJIsI cpelHeKBaIPaTUYeCKOT0 OTKJIOHEHUS G OIPEIessIoT 110 (popMyJie

S= |- 2. 3)

T hi=1
OneHka cpeHEeKBaIPAaTHUYECKOTO OTKJIIOHEHUS

pe3yJbTaTa H3MEpPEeHUud

Oyenky cpefHEeKBaIPATUIECKOT0 OTKJIOHEHUS Pe3yibmama usmepe-
Hus S( X )oIeHuBAaIoOT 1Mo (hopMmyJe

= |—L1 Sz 52
SO = B @)

re S( X ) — olleHKa CpeHEeKBaJPATUYECKOT0 OTKJIOHEHUS Pe3y IbTaTa 13-
MepeHus; X — pes3yJbTaT u3MepeHus (cpegHee apudMeTHUECKOe UCIIPAB-
JIEHHBIX Pe3yJIbTaTOB HaOII0MeHui); X; — i-il pe3yIbTaT HaOIIOAeHn.



OT6paKoBKa rpy0bIX M AaHOMAJIbHBIX
pe3yabTaToB HAOMIOTeHU

OTr6paxkoBKa rpy0bIX M aHOMAJIbHBIX PE3yJIbTATOB IIPOBOAUTCA C Iie-
JIBIO MCKJIIOUEHUS UX U3 NaJibHelIer o6paborku. Ecau atu pesynbra-
THI He ABJSIOTCS ITPOMaxaMu, TO He0OXOAUMO ITOABEPTHYTh Pe3YIbTATEI
CTATUCTUYECKOMY aHAJIU3Y.

Cy1iiecTBYIOT pa3jinuHble KPUTEpUU OTOPaKoBKU. Hambosiee wacTo
yIoTpebisieMbIil KPUTEPUl OCHOBAH HA MCIOJb30BaHUU 3HAUEHUN WH-
Terpaja BepoOATHOCTHU

2 2
@@= [exp(-)at, (5)
0

T.e. Ha MIPEIIOJIOMKEeHNN, UTO Pe3yJIbTAThl U3MEPEHUN pacIIpeaeIeHbl
110 HOPMAaJIbHOMY 3aKOHY.
ITopamok melicTBU IO 9TOMY KPUTEPUIO CAenyIomuii [5, c. 22—23].
ITo popmymam (2) u (3) openeaaioT OIeHKY MaTeMaTUUYeCKOT0 0K -
MaHWUs X U CPEJHEKBAAPATUUECKOTO OTKJIOHEHUA S; JIA COMHUTEJIbHO-
T'0 pe3yJibTaTa X, BBIUUCIAAIOT BEJTUUNHY
7 |xc — x| (6)
c= >
S

mo Tabauile nHTerpaga BepodaTHoctu (cm. IIpma. B, taba. 1) maxogaT
sHauenue ®(z,), ecau BenuuuHa 2P(z,) 61U3Ka K eJUHNIIE, TO Pe3yJIb-
TaT CYUTAETCS IPYOBIM 1 MOJKET ObITh oTOpoIIeH. Ilocie ero ucKioue-
HUS U3 BEIOOPKU BBEIUUCJIEHUS IIOBTOPAIOTCS.

YacTHBIM CJIyuaeM PacCMOTPEHHOI'0 KPUTEPUs ABJIAETCA IIUPOKO
IpUMeHseMOoe IPAaBUJIO0 «TPeX CUTM», B COOTBETCTBUU C KOTOPBIM II0O-
TPEITHOCTD | xX,— X, | cumraercs rpy0oii, ecau oHa IPEeBOCXOAUT 3S.

IIpeo6pa3oBaHue BHIOOPKH B BAPUAIMOHHBIN P,
IIOCTPOEHUE THCTOrPAMMBbI, IIOJTUTOHA U IMIIUPUYECKOI
(yHKIIMU pacnpeneieHus

st omipeniesieHUsA SMINPUYECKOT0 3aKOHA Pacipeie/ieHusi OT Bapu-
aIlIOHHOIO Psfa MEePeXOAAT K CTATUCTUUYECKOMY HJIY MHTEPBAJIHLHOMY
pany, AJA 4ero BapMAlMOHHBIA paj pasOuBaioT Ha N MHTepBaJoB: I
ot x(9 1o x(1), Iy or (M) 1o x@...., or x("~1) no x("). Pexomennyercs
umers 10 — 20 muTepBasioB. VMIHTEpBAJHI IejiecOO0Pa3HO IIPUHUMATH
PaBHBIMU, XOTSA 9TO U HeobsizaTesbHO. IIpu MOCTpOeHUU TAKOTO pAma
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IIPMHUMAIOT, 4YTO pe3yJIbTaThl, IIOIIaBIIIE€ B MHTEePBaJI, MMEIT OJJHO 1 TO
JKe 3HaueHMne, COOTBETCTBYIOIIlee CepearnHe NHTepBaJia

X, = %(x(i*“ e ) (7

,HJIH KaXaoro nHTepBaJjia IIoACUYNUTBhIBAIOTCA YaCTOCTH
i
Pi=— (8)

rje n; — YUCJIO Pe3yIbTaTOB B i-M HHTepBAJIe.
OT uacrocTeil IepexoaAT K SMIUPUUECKON IIOTHOCTA BEPOATHOCTHU

Pi*
T 9

14

@)=

ITonyuenHbIe pe3yabTaTbl 0hOPMIAIOT rpaduuecku. I1o ocu abeiuce
X OTKJIQJBIBAIOTCA MHTEPBAJLI I; 1 HA HUX, KAK HAa OCHOBAHUAX, CTPO-
ATcA NPAMOYTOJIBHUKY ¢ BeicoTaMu f#( Xx; ). Ilosyuaerca cryneHuaras
durypa, cocrodniasa u3 IpAMOYyTroJIbHIUKOB, KOTOPYIO HA3bIBAIOT TUCTO-
rpammoii. [TonHasa miIomank ee, KaK cjegyeT U3 crocoda MOCTPOeHU A,
paBHa 1.

NHorza SsMOMPUUECKYI0 IIJIOTHOCTH BEPOSATHOCTU OTOOPAsKaIT C
TIOMOIIBIO IIOJIUTOHA — JIOMaHOM JUHUU, OTPE3KU KOTOPOH IIocaeroBa-
TeJBbHO COEJUHAIOT CPeJHNE TOUKU MHTEPBAJIOB. IIpu HE06X0AMMOCTH
MOJKHO IIOCTPOUTH U CTYIEHUYATHIN rpapuK sMOIupUUecKoin (QyHKIIUHN
pacipeneyieHuA

F'x)=>_P;. (10)
j=1

ITociie moCTPOEHMS TUCTOrPAMMEBI ILJIOTHOCTYA BEPOATHOCTH UJIU CTY-
ImeH4YaToro rpaura QyHKIMKU paclipegesieHrus BOSHUKAET 3amada all-
MpoKcuMaInuu (BLIPABHUBAHUSA) MOJYUYEHHBIX dMIIMPUUYECKUX rpadu-
KOB KPHMBO# KaKOr'0-TO TEOPETUUYECKOro pacipeesieHnss. SHAHUE dTOTO
pacopegesieHUS HEOOXOAUMO IJIsI TOCJaeNyIoleil 00paboTKHU.

DopMyINPOBKA M IPOBEPKA TUMOTE3HI O TOKIECTBEHHOCTHU
TEOPEeTHYECKOr0 ¥ SMIIUPHIECKOT0 3aKOHOB
pacmpeaeneHusI BEIOOPKHT

IIycTs MBI ANIIPOKCHMUPOBAIN SMIMPUUYECKYIO ILIOTHOCTH BEPO-
ATHOCTH f*(X;) TeopeTmuyeckoil KpuBoil f(x). MexIy Helo U SMINUDPHU-
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YeCKUM pacIpeleeHreM Hens0eKHBI pacXo:KIeHus. BosHUKaeT BO-
IIPOC: CAYYAWHBI JIU 3TU PACXOKIEHUA, O0BACHAIOTCS JIU OHU TOJbKO
OrPAHUUYEHHOCTHIO BEIOOPKY UJIU K€ OHU CYIIeCTBEHHBI 1 00YCI0BIEHBI
ILJIOXWM COOTBETCTBUEM SMIIMPUUECKOTO pacIiipefeieHrns BhIOPAHHOMY
TEOPETUUECKOMY.

IlopsmoK yCcTaHOBJIEHUA MaTeMaTUUYECKOM MOeJIU paclpelesieHusT
MOTPEIIHOCTY M3MepPeHUs, KOTOpbIil peraamentupyerca MU 199-79,
IIpearnojaraeT HaKOILJIeHWe CTAaTUCTUUYECKUX MaHHBIX, UX MaTeMaTuh-
YecKyIo 00paboTKy u rpaduuecKoe IpeacTaBIeHUe, a TaKKe BIOOD all-
MIPOKCUMUPYIOIEH TeopeTUYeCKOo GYHKIINY AJIA SMIUPUIECKOr0 pac-
peeeHns IOrPeITHOCTe .

H1s1 m1poBepKU NPaBUIBHOCTHU BBIOOpPA alIIPOKCUMUPYIOIIEi Teope-
TUUYECKON (DYHKIMU AJA 9SMIUPUUYECKOr0 PACIIpPelesieHnsA IIOrDeIHo-
cTeit HamboJiee YacTo YIIOTPeOIIIoT Xz'KpHTepHﬁ.

ITopAMOK TPOBEPKU «COTJIACUA» II0 KPUTEPHUIO cJedyiomui [5.
c. 37-38].

1. HaxomAaT mo BBIOOPKE U3 11 PE3yJIbTATOB U3MEPEHUH OLeHKU Ma-
TEeMaTUUYECKOTO OKUAAHUSA U JUCIIEPCUN B TeHePaIbHOM COBOKYIIHOCTH.

2. [lnamnasoH noJIly4YeHHBIX PEe3yJIbTAaTOB U3MepeHu pa3dbuBaT Ha N
UHTepBaJoB. Yuc/I0 Pe3y bTaTOB B MHTEPBAJE MOJKHO OBITh HE MeHee
AT, OGBIYHO UCIIOJIB3YIOT Te JKe MHTEPBAJIbI, UTO U IIPU OIIPeeIeHU N
SMIIMPUUECKOTO pacipeaenenusd. Ho eciiu okaKkeTcsa, YTO B HEKOTOPBIX
HMHTepBajlaxX YHUCJIO Pe3yabTaToB 1; MeHee 5, TO UX clefyeT 00beJUHUTD
C COCEeJHUMM.

3. Ilo pyurmuam f(x) nam F(x) mIpenmoiaraeMoro pacipeaeeHnsa
BBIUHCJIAIOT TeOPeTUUeCKIe BePOATHOCTH p; IONaJaHNUA Pe3yJIbTaToB B
UHTEPBAaJIbI.

4. OupenensoT TEOPETUUECKOe UMCJIO Pe3yJbTaTOB B KaXKAOM WH-
TepBaJie n;p = np;.

5. BBIYUCIAIOT KPUTEPUl COTJIaCU s

N (n: —n.m)?
xzzz(f—ﬂ'). (11)
i=1 T

Kak Buaum, CyIITHOCTh KPUTEPUS B TOM, UYTO CPABHUBAIOTCS DKCIIE-
pUMeHTaIbHBIE 1,1 TeOPeTUUeCKUe 7,  YIcIa Pe3yIbTaToB B HHTePBa-
Jax.

6. 3amaroTcsa ypoBHEM 3HAUMMOCTHY OL 1 IT0 TA0JIUITe xz-pacnpenenennﬁ
(cm. IIpux. B, Taba. 2) niaa 3aJaHHOTO YPOBHSA 3BHAYMMOCTH 1 YHMCJIA CTE-
meHeil ceoboasl B = N—r—1, rme r — uncjao IIapaMeTpPoOB IIpeimoJiarae-
MOTO pacIpeneseHns, OIpeaesseMbIX II0 BLIOOPKE (I HOPMAaJbHOTO
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3aKoHA r = 2), HAXONAT KPUTHUECKoe sHaueHne X 2a,k. Eciau paccun-
TanHOe 3HauYeHUe X2<XZ2a,k, TO rUIOTE3y IPUHUMAIOT, B IIPOTHBHOM
cJiyyae — OTBepraior.

3. COOEPRAHHUE OTYETA

OTueT 110 KOHTPOJIbHOM padoTe JOJIMKEeH COAePKATh

1. TuTyIbHBIH JUCT.

2. Bapuaur 3aganus.

3. Pertenne 3agaun ¢ mpuBefeHueM (POpPMYyJ, IPHUMEPOB pacuera,
rpauKOB, TUCTOIPAMMEBI, IIOJIUTOHA.
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Bri6opxka:

0.480, 0.498, 0.514, 0.517, 0.563, 0.467, 0.473, 0.459, 0.509, 0.522,
0.482, 0.463, 0.481, 0.501, 0.465, 0.460, 0.464, 0.498, 0.556, 0.496,
0.507, 0.469, 0.475, 0.540, 0.485, 0.490, 0.515, 0.528, 0.534, 0.440,
0.487, 0.493, 0.489, 0.520, 0.531.
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ITPUJIO/REHHUE B

Ta6mauna 1. 3uauenua pyuxmuu Jlammraca

t 0 1 2 3 4 5 6 7 8 9
0,0 {0,0000{0,0040|0,0080{0,01200,0160|0,0199{0,0239(0,0279|0,0319(0,0359
0,1 | 0398 | 0438 | 0478 | 0517 | 0557 | 0596 | 0636 | 0675 | 0714 | 0753
0,2 | 0793 | 0832 | 0871 | 0910 | 0948 | 0987 | 1026 | 1064 | 1103 | 1141
0,3 | 1179 | 1217 | 1255 | 1293 | 1331 | 1368 | 1406 | 1443 | 1480 | 1517
0,4 | 1554 | 1591 | 1628 | 1664 | 1700 | 1736 | 1772 | 1808 | 1844 | 1879
0,5 | 1915 | 1950 | 1985 | 2019 | 2054 | 2088 | 2123 | 2157 | 2190 | 2224
0,6 | 22567 | 2291 | 2324 | 2357 | 2389 | 2422 | 2454 | 2486 | 2517 | 2549
0,7 | 2580 | 2611 | 2642 | 2673 | 2703 | 2734 | 2764 | 2794 | 2823 | 2852
0,8 | 2881 | 2910 | 2939 | 2967 | 2995 | 3023 | 3051 | 3078 | 3106 | 3133
0,9 | 3159 | 3186 | 3212 | 3238 | 3264 | 3289 | 3315 | 3340 | 3365 | 3389
1,0 | 3413 | 3438 | 3461 | 3485 | 3508 | 3531 | 3554 | 3577 | 3599 | 3621
1,1 | 3643 | 3665 | 3686 | 3708 | 3729 | 3749 | 3770 | 3790 | 3810 | 3830
1,2 | 3849 | 3869 | 3888 | 3907 | 3925 | 3944 | 3962 | 3980 | 3997 | 4015
1,3 | 4032 | 4049 | 4066 | 4082 | 4099 | 4115 | 4131 | 4147 | 4162 | 4177
1,4 | 4192 | 4207 | 4222 | 4236 | 4251 | 4265 | 4279 | 4292 | 4306 | 4319
1,56 | 4332 | 4345 | 4357 | 4370 | 4382 | 4394 | 4406 | 4418 | 4429 | 4441
1,6 | 4452 | 4463 | 4474 | 4484 | 4495 | 4505 | 4515 | 4525 | 4535 | 4545
1,7 | 4554 | 4564 | 4573 | 4582 | 4591 | 4599 | 4608 | 4616 | 4625 | 4633
1,8 | 4641 | 4649 | 4656 | 4664 | 4671 | 4678 | 4686 | 4693 | 4699 | 4706
1,9 | 4713 | 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 4756 | 4761 | 4767
2,0 | 4772 | 4778 | 4783 | 4788 | 4793 | 4798 | 4803 | 4808 | 4813 | 4817
2,1 | 4821 | 4826 | 4830 | 4834 | 4838 | 4842 | 4846 | 4850 | 4854 | 4857
2,2 | 4861 | 4864 | 4868 | 4871 | 4874 | 4878 | 4881 | 4884 | 4887 | 4890
2,3 | 4893 | 4896 | 4898 | 4901 | 4904 | 4906 | 4909 | 4911 | 4913 | 4916
2,4 | 4918 | 4920 | 4922 | 4925 | 4927 | 4929 | 4931 | 4932 | 4934 | 4936
2,5 | 4938 | 4940 | 4941 | 4943 | 4945 | 4946 | 4948 | 4949 | 4951 | 4952
2,6 | 4953 | 4955 | 4956 | 4957 | 4959 | 4960 | 4961 | 4962 | 4963 | 4964
2,7 | 4965 | 4966 | 4967 | 4968 | 4969 | 4970 | 4971 | 4972 | 4973 | 4974
2,8 | 4974 | 4975 | 4976 | 4977 | 4977 | 4978 | 4979 | 4979 | 4980 | 4981
2,9 | 4981 | 4982 | 4982 | 4984 | 4984 | 4984 | 4985 | 4985 | 4986 | 4886
3,0 | 4986
3,5 | 4998
4,0 | 4999
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Ta6auna 2. Harerpansnas GyHKIUI xﬁ,x — pacnpeneaenus [Tupcona.

2
3HAYEHUA Yg,x A PA3INYHBIX K U P

K |0=0,99/0=0,90|0=0,70| 0= 0,50 [a.=0,30|0. = 0,20|a. = 0,10{c. = 0,05|o. = 0,02
1 2 3 4 5 6 7 8 9 10
1| 0,00 0,02 0,15 0,45 1,07 1,64 2,71 3,84 5,41
2| 0,02 0,21 0,71 1,39 2,41 3,22 4,61 5,99 7,82
3| 0,11 0,58 1,42 2,37 3,66 4,64 6,25 7,82 9,84
4] 0,30 1,06 2,19 3,36 4,88 5,99 7,78 9,49 11,7
5| 0,55 1,61 3,00 4,35 6,06 7,29 9,24 11,1 13,4
6| 0,87 2,20 3,83 5,35 7,23 8,56 10,6 12,6 15,0
71 1,24 2,83 4,67 6,35 8,38 9,80 12,0 14,1 16,6
8| 1,65 3,49 5,53 7,34 9,52 11,0 13,4 15,5 18,2
9| 2,09 4,17 6,39 8,34 10,7 12,2 14,7 16,9 19,7
10| 2,56 4,86 7,27 9,34 11,8 13,4 16,0 18,3 21,2
12| 3,57 6,30 9,03 11,3 14,0 15,8 18,5 21,0 24,1
14| 4,66 7,79 10,8 13,3 16,2 18,2 21,1 23,7 26,9
16| 5,81 9,31 12,6 15,3 18,4 20,5 23,5 26,3 29,6
18| 7,01 10,9 14,4 17,3 20,6 22,8 26,0 28,9 32,3
20| 8,26 12,4 16,3 19,3 22,8 25,0 28,4 31,4 35,0
22| 9,54 14,0 18,1 21,3 24,9 27,3 30,8 33,9 37,7
24| 10,9 15,7 19,9 23,3 27,1 29,6 33,2 36,4 40,3
26| 12,2 17,3 21,8 25,3 29,3 31,8 35,6 38,9 42,9
28| 13,6 18,9 23,6 27,3 31,4 34,0 37,9 41,3 45,4
30| 15,0 20,6 25,5 29,3 33,5 36,3 40,3 43,8 48,0
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COIIEP’KAHUE

B §0=0 0% (61 (0): 3 (- JUN PN
1. O6mue MmeToAMYECKYE YKABAHUA K BBIIOJHEHUIO KOHTPOJBHOTO
BAIAHII +ueuuennrneenenneneeneanensneencnsneenaansnentensansnsensensnsnsensanssseneanens
2. KourpospHada pabora Ha TeMy: «CTaTUCTUYeCKasa o0paboTka
pPe3yJIbTATOB IPAMBIX N3MEPEHUI ¢ MHOTOKPATHBIMY HE3aBUCUMBIMU
HAOTIOEHIITMIID «uuunnnnnnnneseeeeeeeseeesseessessssessssssssssssssssssssssssssssssnees
3. COMEPIKAHIIE OTUETA e eeenneeennneesnneesaneesennesennssennesennssssnnsssnnssennssenns
BUOIMOTDAPUAIECK UM CITTICOK «euuueeennneennneesaneesaneeseneesennesennesennnsesnnsens
TIPHITOMKEHIIE A veenneieineteiieteieneeeaneeeaneeeeneeseneeeennesesnsesnnssesnnesennesanns
B §oN7 0 (oF:20ch 202 (oY) = PPN
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