MpakTtuka 2. CpasHeHne MO AgByX HOPMaNbHbIX C/IY4aiHbIX BE/IMYUH B C/ly4ae U3BECTHbIX
Aucnepcuia.
[ocToBEepHOCTb NOKa3aHMi AaTYNKOB C U3BECTHBIMMU C/Ty4aMHbIMU NOrPELUHOCTAMMU

Yactb 1. MNoarotoBKa reHepaTopoB AaHHbIX

1. PaccmatpuBaeTca  UM3MepeHMe  OgHOro  GU3MYECcKoro napametTpa [ABYMA  OTAE/bHbIMU
n3ameputenbHbIMK nNpubopamn (gatumMkamum). Y Kaxkgoro npubopa cBOA CUCTeMaTMyecKkasa W
CNyYaliHas NorpeLwHoCTb.

2. 0O6ocHOBaTb, KaKOE 3Ha4YeHNE U3MEPAEMOro NapameTpa

3. PeanunsoBaTb reHepaTop NOKa3aHMUI JATYMKA B BUAE OTAENbHOU GYHKLMMU.

function x = generate_sensor_data(n, true_value,
systematicl, dispersionl, systematic2, dispersion2)

NcxoaHbIMM  OAHHBIMKM  ABAAETCA 0O6bEM U3MepPUTENbHOM  BbIBOPKM N, cUCTEMATUYECKUe
MOrpeLHOCTH, ANCIEPCUN CYYaliHbIX COCTaBAAIOWMX NOTPELIHOCTU, @ TaKKe UCTUHHOE 3HayeHue
U3MepPAEMOro MapameTpa, KOTOPOe MNPUHATb MOCTOAHHbLIM, HO He pPaBHbIM Hy/0. Pe3ynbTaTom
dYHKLMM ABNAETCA CreHepupoBaHHas BblbopKa.
Koa paHHOro reHepatopa Ao0/XKeH B Koae ¢pUrypmpoBaTb POBHO OAMH pa3 B 3TOW HanMCaHHOWM
$yHKuMN. B pganbHeiliwem reHepauma usmepeHuin gna o6oux AaTUMKOB 0653aTelbHO TONbKO
BbI3bIBaeT 3Ty PpyHKuMIo. Kop c HapyweHnem aToro TpeboBaHUA He NPUHMMAETCA.

4. 3anucaTb BEPOATHOCTHYIO MOAE/b reHepaTtopa «40 M3MEPEHWM» C yYEeTOM MCTUHHOIO 3HauyeHus
napameTpa, aHaANTUYEeCKK BbiBecTH ero MO, amncnepcuto.

5. Metogom MoHTte-Kapno (N = 1000 unmM 6onble) NOCTPOUTbL pacnpenesieHue 3HayeHun us
reHepaTopa. Ha Hero e Ha/NOXWUTb TEOpeTUYeCcKMit rpaduK MNNOTHOCTM pacnpeneneHus, B3AB
TeopeTuyeckne MO, gmucnepcuio U3 NpeablayLLero NyHKTa.

Yactb 2. DyHKL UM NPOBEPKU rMNoTe3
1. PeannsosaTb QYHKLMIO pacyeTa CTaTUCTUKKM € U Z N0 ABYM BblbopKam x1, x2:
function e = e_statistic(x1, x2)
function z = z_statistic(x1, x2, D1, D2)
dopmynbl pacyeta ob6emx CTaTUCTUK AOMKHbI B Koge ¢$purypupoBatb POBHO OAMH pPa3 B 3TUX
$yHKuMaAx. B ganbHeiilwem npu pacyeTe CTaTUCTUK €, z 06A3aTeNbHO BbI3biBaTb 3TU PpyHKUMIO. Kopg,
C HapyLeHuem 3Toro Tpe6oBaHUA He NPUHUMAETCA.

2. Oco3HaTb, Noyemy Ha BxoAe OYHKUMW pacyeTa e-CTaTUCTUKM He HYXKHbl AMCNepCcUn CaydalrHbIX
COCTaBAAOLWMX NOTPELHOCTUN, @ Z-CTAaTUCTUKM HY)KHbl. OCO3HaTb, NoYeMy He nepeaaetca ob6bem
BbIBOPKM N.

3. PeanusoBaTtb GYHKLMIO NpOBEPKU rMnoTesbl o paseHcTBe MO aByx CB Ha OCHOBe CTaTUCTUK € U Z.

function [h, border_low, border_high] = test_equal_means_e(e, D1, D2)

function [h, border_low, border_high] = test_equal_means_z (z)
h — pe3ynbTat NpoBepKM rMNoTesbl
border_low, border_high — rpaHuubl obnactM nNPUHATMA OCHOBHOW T[MMOTE3bl MO € WA Z
CTaTUCTMKaM.
[anee Be3ge B Koae pAnA NMPOBEPKM TUNOTE3 UCMNONb30BaTb TONbKO 3T ¢yHKuuu. Kop ¢
HapyLleHuem 3Toro TpeboBaHMA He NPUHUMAETCA.

4. Oco3HaTb, noyemy B OYHKUMM pacyeTa e-CTaTUCTUKM He HYXHbl AUCNepCUn  CAYHaMHbIX
COCTaBAAOLMX NOTPELIHOCTH, @ ANA Z-CTATUCTUKUN HYXKHbI.

Yactb 3. PacnpepeneHua cTaTUCTUK
1. 3agaTtbca 06bemom M3mepuTenbHom BblbopKKM 5 < n < 20.



2.

[na cTaTUCTUKM e Ha ogHOM rpaduKe NocTpouTb:

a. TeopeTMYecKylo MNOTHOCTb pacnpefeneHua CTaTUCTUKKM Kputepus B yCNOBMAX OCHOBHOW
rmnoTesbl (NOKasaHMA AATYMKOB «B CpeAHEM» PaBHbl, OT/IMUMA OBYCNOBAEHbI C/yYalHOM
COCTaBAAIOLLEN NOTPELIHOCTM M HOCAT YNCTO CAYYAMHbIA XapaKTep);

b. TeopeTuyeckas NAOTHOCTb pacnpegeneHns  CcTaTUCTUKM  KpuTepusa B yCNOBMAX
aNbTePHATUBHOWM rMNoTesbl;

C. B TeX e yCcnoBMAX METOAOM CTaTUCTUYecKoro mogenvposaHuns MoHTte-Kapno (N = 1000)
NOCTPOUTb NOJIMFOH OTHOCUTE/IbHBIX YacTOT cTaTUCTUKK Kputepus (hist_density);

d. meTogom ctaTucTnyeckoro mogenmposaHua (N = 1000) nocTponTb NOAUTOH OTHOCUTENbHbIX
YacToT CTAaTUCTUKM KpuTepma npu ycaoBUKN anbTepHATUBHOM rMNOTE3bI;

€. 0CO3HaTb, YeM oTnn4yaeTca n ot N.

MocTpouTb TO }Ke camoe ANA CTAaTUCTUKM Z.

Ha nocTpoeHHble B 3TOM YacTu 3a4aHuA rpadmKkm (MX ONKHO ObITb 4Ba) HAHECTU HUKHEE U BEpXHee
MOpOroBble 3HAYEeHUs A1 MPUHATUA WAN OTKNOHEHWA OCHOBHOM runotesbl. MNoporn 6paTb U3
dyHKUMM test_equal_means_e, test_equal_means_z.

Yactb 4. UccnepaoBaHue CTaTUCTUUECKUX CBOMCTB KpUTepues

1.
2.

3afaaTbCcs 06beMoM U3MepuUTenbHOM BbIBOPKN 5 < n < 20.

MeTtogom MoHTe-Kapno oueHUTb OWMOKY NepBoro poaa npu NPUHATMM rMnoTesbl 0 paseHcTee MO
HopMasbHbIx CB Ha OCHOBE e-CTaTUCTUKMU.

[ns atoro creHepuposatb N = 1000 peanvsaumii e-CTaTUCTUKK B YCIOBUSIX OCHOBHOWM rMMNOTE3bl U
nocuymTaTb 4O C/IY4aEB, B KOTOPbIX GYHKLMA test_equal_means_e npuHUMaET anbTepHATUBHYIO
rmnotesy.

AHanornyHbim 06pasom oLEHUTb OLWMOKY BTOPOro posa npu NPUHATUKM rMnoTesbl 0 paBeHcTBe MO
HopManbHbIX CB Ha OCHOBe e-CTaTUCTUKMU

MocunTaTb OWIMOKM NEPBOro M BTOPOro poaa ANA Z-CTaTUCTUKM.

YBenmuntb 06bem namepuTeibHOM BbIGOPKKM N B ABa pa3sa. [poBepuTb OWNOKKM NepBoro U BTOPOro
poaa. O60CcHOBATL X U3MEHEHWE AN, HAOBOPOT, HEU3MEHHOCTb.

Yactb 5. CNpoeKTupoBaTb CUCTEMY NPOBEPKU A0CTOBEPHOCTU NOKa3aHWUI AaTUMKOB

NmeeTca nHTepdeic cBA3M, COBMECTUMBIN ¢ MaTnabom, Mo KOTOPOMY NPUXOAAT USMEPEHUS OT

I'IpOAy6J'WIpOBaHHbIX AaT4YNKOB. Cl'ly‘-laﬁHble cocrasaAawowmne I'IOI'pELLIHOCTEﬁ AaTYNKOB U3BECTHbI.

Kak MOXXHO onpeaenmtb Camo NOHATUE A0CTOBEPHOCTb NoKas3aHuh B AaHHOM CﬂV'—IEE?
Kak MoO)KHO HanucaTb Ha MaTnabe cncremy npoBepKnU A0CTOBEPHOCTU NnoKasaHumn AaT4yNKOB,

ncnonb3ys HapaboTKM Koaa U3 AaHHOM paboTbi?

Bonpochbl K 3awmre

Kak Hago moauouumpoBaTb pacyeT CTAaTUCTUKKU e, 4YTobbl y4yecTb M3MeHeHue U3nMYEeCcKoro
napameTpa? MNoyemy Henb3a NCNONb30BATb PacyeT No yyebHnKam?

Y710 TaKoe cnyvaitHan u cMcTemaTMyecKas NorpewHocTn?

KaK cBfA3aHa gucnepcua cpegHeBbIbOPOYHOro ¢ aucnepcuein ncxoagHom CB?

BepoATHOCTHAA MogeNb M3MepeHua ABYMs AaTyMKamu ogHoro ¢usmyeckoro napametpa. Kak
COOTHECTU TEPMMUHbI C/TyYalHAA U CUCTEMATMUECKAA NOTPELUHOCTM C NapameTpamu pacnpeaeneHus
C/lYy4aNHOM BEINUYNHDI?

Y10 TaKoe CTaTUCTUKA KpuTepua? Kakme CTaTUCTUKM UCMOAb30BaIUCh B AaHHOM [137?

KakoBbl pacnpegeneHna CTaTUCTUKM € B YCI0BUAX OCHOBHOM M aNbTEPHATUBHOM rMNoTe3bl?

KaKoBbl pacnpeseneHua CTaTUCTUKN Z B YC/IOBUAX OCHOBHOW M anbTepPHATUBHOM rMnoTesbl?



Moyemy B ¢YHKLMM pacdeTa e-CTAaTUCTUKU He HYXHbl AUCNEPCUM CAYYaMHbIX COCTaBAAIOLWLMX
MOrPEeLHOCTH, a ANA Z-CTAaTUCTUKU HYXKHbI?

Y70 TaKkoe olwmnbKa nepBoro 1 BTOporo poga? Kak nocuntaTtb oWMBKY NepBoro 1 BTOPOro poga Ans
YTo Takoe MpocTas M CNoXHaA rmnotesa? Kakumu B 3TOM CMbIC/e SIBAAIOTCA TMNOTe3bl Kputepmn
OTHOLWeEHMA NpaBgonogo6us u Kputepma cpaBHeHMa MO HopmanbHbix CB?

Y10 TaKoe Kputnyeckaa obnactb 1 061aCTb NPUHATUA TMNOTE3bI?

KaK cBA3aHbl NJIOTHOCTb pacnpeaeneHnn BepoATHOCTM M OYHKUMA pacnpeneneHns BepOATHOCTHU.
YTo Takoe MHBepcHas ¢yHKUMA pacnpeneneHua BepoaTHocTel? Kak ¢ ee MoOmMoOLblO MOCYUTaTb
noporun gna e?

Kak BaunseT 06bem BbIGOPKM Ha OLWNOKY nepsoro poaa?

Kak BansieT o6bem BbIOOPKKM Ha oWMOKyY BTOpOro poaa?



