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CucTeMHbIN aHanu3
BBEAEHUE

Llenb paboTbl COCTOMT B NpUOBPETEHNM HABLIKOB peLueHusl 3a4ay
METOAOM UMMTALUMOHHOrO MOAENNPOBAHMS.

3apauu:

- 03HAaKOMMUTbLCS C CYLUHOCTbIO METOAA CTaTUCTUYECKUX UCMbITAaHWIA;

- 03HaKOMUTBLCS C KPYroM 3afady, pellaemMbiX C MOMOLLbO AaHHOro MeTo-
ha;

- U3Y4nTb CNOCObbI FEHEPUPOBAHNSA CllyYalHbIX YMCEN;

- pa3BuTb HaBblkM paboTbl Ha KoMmnbtoTepe (HampuMep, C MNakeToM
Exsel).

B npakTuyeckoin AesTenbHOCTM 4acTo BCTpeYaloTcsl 3adauu, Ko-
raa HeobxoAMMO MOSYYUTb 3HAYEHUSI XapaKTEPUCTUK Kakoro-nnbo npo-
uecca. Ecnn npoBeaeHne HaTYpHOro 3KCNEpUMMEHTa COMPSKEHO CO 3Ha-
YWTENbHBIMM 3aTpaTaMn pecypcoB, WM C HEBO3MOXXHOCTbIO Habnwoae-
HUS SIBNEHUIA B peanbHbIX YCMOBUSIX, TO LIENecoobpasHo MpPUMEHEHNE
MMUTAUMOHHOIro MoAeNnpoBaHuA. OcobeHHOCTbIO MMUTALUMOHHOIO MO-
[enMpoBaHns, B OTIMUME OT KJlaccMyecKkoro nabopaTtopHOro akcnepu-
MEHTa, ABNAETCA BO3MOXXHOCTb €ro peasm3aunn Ha KOMMNbOTEPE.

CYTb MMUTAUMOHHOIo MOAENMNPOBAHNA 3aK/TKOYAETCA B TOM, UTO C
MOMOLLbI0O MATEMAaTMYECKMX COOTHOLLEHMI OMUCHIBAETCA 3aBUCMMOCTb
MEeXAy COCTaBHbIMW YaCTSAMU UCCNEAYEMON CUCTEMbI. 3aTeM pPacCyUTbI-
BalOT XapaKTEPUCTUKN CUCTEMbBI C LLUAroM BpeMEHU t, NPUYEM Ha KaXJOoM
HOBOM LUare y4uTbiBalOTCS W3MEHEHWs, Mpou3owealme B CUCTEME Ha
npeablayliemM ware. Takum 06pasoM, kak 6bl Bocnpom3soanTcs (MMUTK-
pyeTcsl) nosBegeHve cucteMbl. B 60MbWINHCTBE CydaeB A7 BbISIBIIEHUS
BCEX CBOWCTB CUCTEMbI U M3y4yeEHNA €€ noBeaeHusa Tpe6yeTcs=| MHOro-
KpaTHOE MMWTAUMOHHOE MOoAEeNVMpOBaHWe, ANS 4Yero MCnosb3ylT Chy-
YaliHble BbIOOPKM HayanbHbIX UCXOAHbIX YCIOBUMA M3 WX AOMYCTUMOrO
MHOXecTBa. [lo NoJTy4EHHbIM Bbl60pKaM pacCcyUTbIBAOT OLEHKU XapaK-
TEPUCTUK CUCTEMbI.

B 3TOM Cnyyae MMMTaUMOHHOE MOAENMpPOBaHME cedyeT paccMmaT-
pnBaTb Kak CTaTUCTUYECKUIA SKCMEPUMEHT. Pe3y}'IbTaTbI, noJly4eHHbIE B
MMUTALIMOHHON MoAenun, NpeacTaBnsioT cobol HabnoaeHus, noasep-
)KEHHble dKCrepuMeHTasbHbIM owmnbkaM. MosTomy nioboe yTBepxaeHue,
KacaloLleecs XapakTepUCTUK WUCCNEeAYyEMOWN CUCTEMBbI, AO/MKHO OCHOBbI-
BaTbCA Ha pe3ysibTaTax CTaTUCTUYECKMX MPOBEPOK.

B ocHOBe MMWTAUMOHHOIO MOAENMPOBaHUS NeXuT mMetod MoHTe-
Kapno, ueHTpanbHasi Maes KOTOPOro 3ak/lo4vaeTcs B MCMOMb30BaHUM
Bbl60pOK Ana nonyvyeHnsa MCKOMbIX OLIEHOK.

CyLHOCTb paccMaTpvBaeMoro noaxoaa (ero HasblBaloT TakXke Me-
TOAOM CTaTUCTUYECKMX WCMbITaHUIA) COCTOMT B CrieaytoleM: Tpebyetcs
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HaWTV 3HauyeHne A HEKOTOPOMN M3y4YaeMOW BENIMYMHbLI, NS Yero Bblbu-
paloT TaKylo CydariHylo BEIMUYMHY X, MaTEMAaTUUYECKOE OXWAAHWE KOTO-
poit paBHO A: M(X)=A. MpakTUyecku MNOCTYynaloT TaK: BbIYMCISAIOT
(pa3birpbiBatoT) N BO3MOXHbIX 3HAYEHW Xj ClyvalnHOM BenuuuHbl X U

HaXOASAT UX cpeaHee apudMeTnyeckoe
n
_ Xi
X=
i1 N

MpuHuMaloT X B KauyecTBe OLEHKW (MPUBIVKEHHOO 3HauYeHMs )
MCKOMOro uncna A:

AxA*x =X,

MepBasi 0OCOBEHHOCTb paccMaTpMBAEMOro MeToaa — npocTas
CTPYKTYypa BbIYMCNUTENBHOrO anroputMa. Kak npasuo, coctaBnsercs
nporpaMma Assi OCyLECTB/IEHUS OAHOIO C/Ty4aliHOrO WUCTbITaHWs. 3aTeM
3TO UcnbiTaHWe noBTopsieTcss N pas, NpuyeM Kaxkablii OMbIT HE 3aBUCUT
OT OCTaJIbHbIX. Pe3yanaTb| BCEX OMNbITOB YCPEAHAIOT.

BTtopas 0cobeHHOCTb MeToAa — MOrpellHOCTb BbIYMUCIEHWUIA, Kak

npasuno, nponopuunoHansHa D/ N, rae D — HekoTopasi NocTosiHHAS;

N — uncno ucnbitaHmin. OTCIOA@ BMAHO, YTO AJNIS TOro, YTOObI YMEHBLLUTD
norpewHoctb B 10 pa3 (MHade roeopsi, 4TO6bl NOMy4YnTb B OTBETE €lle
OAMH BEpHbIN AECSTUYHBIN 3HaK), HY>XHO yBenunumTb N (TO ecTb obbeM
paboTbl) B 100 pas. [JobUTbCS BLICOKOM TOYHOCTM TAaKUM MyTEM MpaKTu-
YeckM HEBO3MOXHO. M03ToMy 06bIYHO cumMTaeTcs, YTo MeToa MoHTe-
Kapno addektnBeH npu peleHnn Tex 3agad, B KOTOPbIX yCTpavBaeT
pe3ynbTaT CO CPaBHUTENbHO HebonbLUoW ToUYHOCTbO (5 — 20 %). Mpwn
peLleHnn MHOTMX 3aad YAAeTCs 3HaUYUTENIbHO YBeNNYMTb TOYHOCTb pe-
WweHus 3agaym, Bblbpas cnocob pacyeTta, KOTOPOMY COOTBETCTBYET Ma-
noe 3HayeHue D.

S dPEeKTMBHOCTb MPUMEHEHNUS MeToAa CTaTUCTUYECKUX WCnbiTa-
HWUM 3aBMCUT OT YMEHMSI pasbirpbiBaTb CllyYaiiHyt0 BenunumHy. Ha npak-
TUKE WUCMOMb3YIOTCA Pas/iMyHble BapuaHTbl MOMYYEHUS CITYYaiHbIX UK-
cen: Tabnuubl cnyyanHbix uncen (npunoxeHune 1); NpUMeHeHWe reHepa-
TOPOB C/TyYalHbIX YMCEN; WUCMOSIb30BaHWE METOAO0B reHepauun MnceBao-
CNyYalHbIX yncen.

Yucna, nosnyyaemble Mo Kakon-nubo dopmyne u uMutUpytome
3HaYeHMs1 CNyYaHOM BENMUMHBI X, HA3bIBAKOTCA MCEBAOC/TYYaHbIMMI
yucnamu. Ha nonyyeHune Kaxkgoro Ymcna 3atpadmMBaeTCcs BCEro HECKOsb-
KO onepaumii. Mo3TOMY CKOPOCTb FEHEPUPOBAHMUS CrydalHbIX Yucen
MMeeT TOT e MOpsiAoK, YTO M CKOpoCTb pabotbl DBM. Kpome Toro,
HY>XHO NWLWb OAWH pa3 MpoBepuTb "KayecTBo" Takoro reHepartopa, 3a-
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TEM €ro MOXHO MHOro pa3 6e360s3HeHHO MCMOoNb30BaTb MpPU PELLEHMM
OAHOTMUMHbIX 3a4auy.

HepoctaTok MeToaa — OrpaHWYEHHOCTb KONMYEeCTBa MCEBAOCY-
YalHbIX YMcen, TaK Kak MoCieaoBaTeNbHOCTb YMCEN, BbIYMCISIEMBIX Ha
9BM no cdopmyne Buga X1 =F(X;), obsizaTtenbHo neproanyeckasl.

1 3A0AYA 1. FTEHEPALMSA NCEBAOC/TYYAWHBIX YACEN
C 3AAAHHbIM 3AKOHOM PACNPEAENEHUA

1.1 PaBHOMEepHbI 3aKOH pacnpeaesieHUs

B coctaB 60MbLIMHCTBA SA3bIKOB MPOrpaMMMpPOBaHWsl BbICOKOMO
YPOBHSI BXOAAT (DYHKLMM, MO3BONSIOWME MOMAyYaTb CllyyalHble Yncna ¢
3aflaHHbIM 3aKOHOM pacnpefenenusi. Hanpumep, ans cnyvanHbix yucen,
pacnpeaeneHHbIX N0 PaBHOMEPHOMY 3aKOHY

1 npu 0<x<1
p)=|" "

0 npu x<0 wwmwm x>1

npeanoXXeHo HeCKO/1bKO aJirfoOpUTMOB reHepauuni.

Anroputm NO1.
V., =F{11V + n},
rae F{} — cumBon B3sTMA ApobHOM 4acTw umucna; V =0,5. Anroputm

obecneunsaeT reHepaumio npumepHo 8000 HENOBTOPSAIOLLMXCS YMCen.

Anroputm N22
V., =F{VW/Z+n},
roe F{} — cumBon B3ATUSI APOBGHOIN YacTu Yncna; V0=O; Zi.1=Z+1x10%;
Zy=0,011. AnroputM obecneumBaeT reHepaumnio npumepHo 8900 Heno-
BTOPSIOLLMXCS Yncen.
B 3aBMCMMOCTM OT YC/IOBMI peluaeMblX 3alad MOXET OKas3aTbCs
HEoBXOANMbIM (POPMMPOBAHME CITyYaiHbIX Ymcen V., C PaBHOMEPHBIM

3aKOHOM pacnpeneneHus B uHTepsane [A, B]. B aToM criydae anroputm
reHepauuv UMeeT BuA:
V,, =A+(B-AxV.
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CucTeMHbIM aHanu3
1.2. HOPMAJIbHbIA 3AKOH PACMNPELEJIEHMA

CHayana reHepupyloTcs nceBaociyYaiHble uncna V,, pacnpeae-
NEeHHble paBHOMepHO Ha wmHTepsane (0; 1). 3atem u3 V; nonyyaem n;
(byHKUMOHanNbHbIM Npeobpa3oBaHMeM:

n;i =[sign(V; —1]x/— (n/2) x Ln[4xV; (1-V;)],
1 npu x>0
lne sign: 0 npu Xx=0

-1 npu x<0

CnyyaiiHble 4yucna, COOTBETCTBYIOLME HOPMASIbHON CryYaiHoM
BENNYMHE

N: 0;1, MOXXHO MOJNyUYNTb U3 PAaBHOMEPHOW CTyYaiiHOW BenuumuHbl R (Ha
nHTepsane [0,1]) ¢ NOMOLLbIO annpoKcMMauUmm:

K
LR
1z i=1 2
Kk
12

C pocToM Kk, TOYHOCTb anmnpoKcMMaumMn pacTerT.
MNOTHOCTb BEPOSITHOCTM HOPMAnbHOro pacnpefeneHus onpeae-
NAETCA Kak

N :0,

(x=pu)?
2

20

1
f(x)= ——
() aﬂe

2 3A[AYA 2. OLEHKA HALEXXHOCTU CUCTEMbl
NOCTABOK

PaccMOTpMM cucTeMy MOCTaBLUMKOB MPOAYKUMM YCNOBHOrO Mpo-
W3BOACTBA, KOTopas CocTouT u3 Aeyx noacucrem A+B u C (puc. 1), cesa-
3aHHbIX NocnefoBaTeNlbHO B MPOU3BOACTBEHHOM LMKIE, U HE (YHKUMO-
HUpYeT Npu HapyweHun paboTsbl (0TKase) xoTs 6bl O4HOro MOCTaBLUMKa
(oaHOM NOACKUCTEMBI).
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_________________

Puc. 1. CTpyKTypHasi CxeMa CUCTEMbI NOCTaBOK

MepBas noacucTeMa COAEPXMWT ABa noapasgeneHuns (NocTaBLuu-
ka) A n B (coeanHeHbl napannenbHo) U He YHKUMOHWUPYET Mpu OAHO-
BpeMeHHOM cboe B paboTe 0bovx MOCTaBLUMKOB. BTopas noacucrema
COCTOMT M3 0AHOro nocraswmka C n He PyHKUMOHMpPYeT npu cboe B ero
pabore.

TpebyeTcs oueHUTb HafeXXHOCTb CUCTEMbI NMOCTaBOK P, 3Has Be-
pOSITHOCTM 6e30TKa3HOW paboThbl OTAENbHBIX NocTaBwmnkoB: P(A)=0,80;
P(B)=0,85; P(C)=0,60. Ana HarnsgHocTn B Tabnuue 1 npuBeaeH npu-
Mep MepBbIX TPEX UCMbITAHWA.

Tabnuua 1 — PacyeTHble AaHHbIE ANS OLEHKN HAAEXHOCTU CUCTEMbI MO-
CTaBOK

CnyyaiiHble uncna,
3aknoyeHune o pabote
MOAE/IMPYIOLME SNIEMEHTI
NO 6510- cucTe
uen. Bnok A B C |anemeHTOB cTe-
KOB
Mbl
A[B]|C
1 [Nepsbiit 0,10 0,09 0,79 | + | + + -
Bropolt - -
2 |NepBbiii 0,25 0,33 0,76 | + | + + -
Bropoit I
3 |MepBbiit 0,52 0,01 0,35 + | + + +
Bropoii +| +

M3 Tabnuupbl cnydyalHbiX Ymcen nMbo C MOMOLLbIO anropuTMa re-
Hepauuy MCceBAOCTYYalHbIX 4YMCeN BblbepeM TpWU ClydavHbIX 4ucna:
Hanpumep: 0,10; 0,09; 0,73. EcnuM cnyyalHoe 4MCNO MEHbLUE Be-
POATHOCTU COBLITUSL, TO CYMTaAeM, YTO COBbITME HACTYNWIo; ecnu Cny-
YaitHoe umncno 6osblle MM PaBHO BEPOSITHOCTU COBLITUS, TO COBbITUE
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He HacTynuno. B COOTBETCTBMM C 3TUM MPaBWAIOM pasbirpaeM CobbITUS
A, B n C, coctosiume B 6e30Tka3HON paboTe COOTBETCTBEHHO MOCTaBLUU-
koB A, B, C.

Mockoneky P(A) =0,8 n 0,10 < 0,8, To cobbiTve A HacTynuno; To
€CTb MOCTaBLUMK A B 3TOM UCMbITaHUM paboTaer 6e30TkasHo. Tak Kak
P(B)=0,85 n 0,09 < 0,85, T0 cobbiTMe B HacTynuno (noctaslumk B pabo-
TaeT 6e30TkasHo). TakuM obpa3oM, o6a NocTaBLUUKA NEPBOW noacucTe-
Mbl paboTaloT, cneaoBaTenbHO, paboTaeT u cama nepBas NoACUCTEMA.
(B cooTBeTCTBYIOWMX KeTKax Tabnuubl CTOST 3Hakn “+").

Tak kak P(C)=0,60 n 0,73 > 0,60, To cobbiTe C He HacTynuo,
TO ecTb noctaBwuk C He dyHKUMOHMpYyeT. He dyHKUMOHMpYET noacu-
creMa C, @ 3Ha4MT 1 BCA CMCTEMa NOCTaBOK COOUT. B COOTBETCTBYHOLLMX
KneTkax Tabnuubl CTOST 3Haku "-".

AHanoruuHbIM 00pa3oM pasbirpeiBatoT N ncnbeiTanuid. B ka-
YECTBE MCKOMOU OIIEHKU HAJEKHOCTH P MpUHUMAIOT OTHOCUTEb-
Hyt0 yacToTy P*=n/N, riae n — 4Mcio UCIBITAaHHU, B KOTOPBIX CH-

cTeMa IoCcTaBoK padboraeT 3 (PEeKTUBHO.

3 3AAAYA 3. HAXOXXAEHUE ONTUMAJIBHOIO
3HAYEHUA

MeToA CTaTUCTUYECKMX UCMbITaHUIA NMPUMEHSIETCS U ANS peLleHus
ONTUMM3aLMOHHLIX 3aaad. [pu 3TOM cneayeT yuuTbiBaTb, YTO B UMUTa-
LMOHHOW MOAENN 3HauyeHWUs yrnpassieMblX MepeMeHHbIX paccMaTpyBa-
IOTCA KaK 4acTb BXOAHbIX AaHHbIX MOAENN W B pe3ysbTaTe MporoHa Mo-
[enn nony4yaeTcs OueHKa pesynbTata paboTbl CUCTEMBbI, @ He OMTU-
MaJsibHble 3Ha4YeHUs NepeMeHHbIX.

nniocTpauuns 1cnosib3oBaHUsl METOAa AS1 HaXOXAEHWUS 3KCTpe-
ManbHOrO 3HaYeHWsi OAHOMEPHOW YHUMOZANbHOW (hyHKUMKM NpuBeaeHa
Ha puc. 2.
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a X1 Xo X3 b X
Puc. 2. HaxoxaeHne MakcMMasnbHOro 3HaudeHust QyHKUun:
a...b — vHTEpBan AonNycTUMbIX 3HayeHui aprymeHTa; N — 4Mcio mcnbl-
TaHWI; pe3ynbTaT pelleHns 3agauu: X, —npu N =5, x, —npu N = 10;
X;—npu N = 40.

MocneaoBaTeNlbHOCTb PELLEHUS ONTUMMU3ALMOHHOM 3a4a4M C npu-
MeHeHueM MeTofa MoHTe-Kapno 3aknioyaeTcd B MHOMOKpaTHOM Mofje-
NMPOBAHNM HE3ABUCKUMBIX C/TyYalHbIX BapyaHTOB pELLEHWI M3 06nacTu
JONYCTUMbIX (TO €CTb B 3aJaHHOM MHTEpBane), BbIYUC/IEHUM B KaXAOM
M3 HUX KPUTEPUSI ONTUMM3ALIMM M 3aMOMUHAHUM BMXKANLLErO K 3KCTpe-
MyMy.

[aHHbIA MeToA OTHOCUTCS K UMUCNY YHUBEPCANbHbIX, MOCKOSIbKY
NoO3BOSISIET peLaTb MHOrO3KCTpeMasnbHble 3agayn obuero Buga c OTbiC-
KaHueM rnobanbHoro akctpemyMa. OCHOBHOM HeAOCTaTOK MeToda 3a-
K/oUYaeTcsl B HEOBXOAMMOCTM NpoBeAeHUs 60MbLIONO YMCia UCMbITaHWUIA
NSl NONyYeHUsl peLleHns, 4OCTaTOYHO 6/1M3KOro K ONTUManbHOMY.

BmecTe ¢ TeM He cneayeT 3abbiBaTb O NPUCYLLUMX AAHHOMY NMOAXO-
Ay HepocTaTkax. TakK Kak pe3ynbTaTbl MOAENMPOBAHWUS MOABEPXKEHDI
CTAaTUCTUYECKUM OLIMOKaM, UX HAAEXHOCTb AO0/HKHA OBOCHOBbLIBATLCS.
KpoMe Toro, AnmMTenbHOCTb npouecca nonyyeHust BbiIbopok u nx aHanus
MOryT 3HAYUTENbHO CHU3UTb 3PDEKTUBHOCTE MPUMEHEHMS UMUTALMOH-
HOro MoAenMpoBaHusl.
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3ANAHUSA A1 UHBUAYAJIbHOWU PABOTDI

3A0A4YA 1.1

Monyuntb 10 cnyyYarHbIX Yncen, NOAYNHSIIOLUXCS PaBHOMEPHOMY
3aKoHy pacrnipegenenusi. MHtepsan (A — B) mameHenns napametpa X
3afaH B Tabnumue.

BapuaHThl 3a4aHui

NO 1 2 3 4 5 6 7 8 9

A-| t- [ 3-[1-[3-]4-]5-]6-]7-]8-
B | 10 | 11 | 8 | 9 | 8 | 11 | 12 | 10 | 20

3A0AYA 1.2

Monyuntb 10 CAyyalHbIX Yncen, NOAYMHSIIOLMXCS HOPMasibHOMY
3aKoHy pacnpeaenenns, angd p=0 n c=1. IHTepBan U3MeHeHus napa-
meTpa Xe 0 — 6.

BapuaHTbl 3a1aHWiA
Nef1 |2 |3 |4 |5 ([6 |7 1819
10 (111213114 |15(16 |17 |18

3AOAYA 2

OueHnTb HaAEeXHOCTb CUCTEMbl NocTaBok P. BeposTHocT 6e-
30TKa3HOM paboTbl MOCTaBLLMKOB MpeAcTaBieHbl B Tabnvue. Yncno uc-
nbiTaHnii N=20

BapuaHTbl 3a4aHui

N2 1 2 3 4 5 6 7 8 9 10

P(A) | 0,80/090 (085|095 |060]|065|09085]|0,75|0,80

PB) |09 081075|080|080|087|0,78|0,86 | 0,68 | 0,90

P |0,82|0,78|0,86|0,68 |09 |080|085|095| 0,60 | 0,65

3A0AYA 3.1

HaiiTn paBHOBECHYIO TOYKY LIEHbl M3AENNS Ha OCHOBE 3KCnepu-
MeHTasbHbIX AaHHbIX. B Tabnmue ncnonb3ytotcs ob6o3HayeHus: P — ueHa
nsgenus, y.e.;
Qp— 0bbeM cripoca, TbiC. WT.; Qs - 06beM NpeanoXxeHus, TbiC. LWT.

BapuaHTbl 3aaHni

BapuaHT N°1 | BapuanT N22 | Bapuant N23 |  BapuanT N4
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LlEHTp AUCTAHIOHUOHHOT O O6y‘-IeHI/IH W MMOBbIIIEHHA KBaJII/I(l)I/IKaI_[I/II/I

CucTeMHbIM aHanu3

P Qo |Qs| P | Q [Qs |P| Q | Qs [ P | Qo Qs
25 24 4 2 88(37]14]120] 52 |10 100 25
27 16 8 3 81|54 5|11,5]| 70 | 20| 80 30
31 12 11 4 721671693190 |30] 60 45
37 7 17 5 647917170 111,140 40 55
42 3 23 6 571838 32 |13,2|50| 20 70

MpumMeyaHue. Mpu BbINOSHEHNM AAHHOW 3adayn HeobxoauMo no-
CTpOUTb 3MMMpuyeckne ypasHeHus ansg Qp n Qs. 3aTteMm, Ha MHTepBane
M3MEHEHWs] apryMeHTa creHepupoBaTb 10 crydyaliHbix uucen (paBHO-
MEPHO pacrpedeneHHbiX). [Na KaXaoro 3HauyeHUs apryMeHTa Hautu
3HaueHusi dyHKuMn Qp , Qs U CpaBHWUTbL UX. ECiKM pa3HOCTb 3HAYEHWI
(DYHKUMI B [aHHOW TOYKE HE MPEBBIWAET 3apaHee 3aaHHOE 3HauyeHUe
g, TO CYATaTb, YTO HaWAEHHOE 3HAYEHWE apryMeHTa M eCTb WMCKOMOE
peLieHune.

3A0AYA 3.2

3aBucnmoctb Y=F(X) umeet Bua: Y = 2,88 + 0,005X; — 0,132X, —
0,262Xs,
roe X; (800 —1000); X, (16 — 24);- X5 (6 — 10).
HaiiTn MuMHMManbHoe 3HayeHne ¢yHKUMM Ha 3afaHHOM UHTEp-
BaJie BapbMpOBaHNsa apryMeHToB 3a K utepaumii:

Ne [1
K |6

2
7

3
8

4
9

5
10

6
11

7
12

8
13

9
14

BAPUAHTbI BbINOJIHEHNA UHANBUAYAIBHOIO 3AAAHUA

Ne NO Ne Ne Ne NO NO
BapuaH- | 3ada- | BapuaH- | 3aja- | BapuvaH- | 3afa- | BapuaH-
Ta um Ta ym Ta um Ta
3agauu 3agauu 3ajauv
1 1.1 1 2 1 3.2 1
2 1.1 2 2 2 3.2 2
3 1.1 3 2 3 3.2 3
4 1.1 4 2 4 3.2 4
5 1.1 5 2 5 3.2 5
6 1.1 6 2 6 3.2 6
7 1.1 7 2 7 3.2 7
8 1.1 8 2 8 3.2 8
9 1.1 9 2 9 3.2 9
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LlEHTp AUCTAHIOHUOHHOT O O6y‘-IeHI/IH W MMOBbIIIEHHA KBaJII/I(l)I/IKaI_[I/II/I

CucTeMHbIM aHanu3

10 1.2 1 2 10 3.1 2
11 1.2 2 2 1 3.1 3
12 1.2 3 2 2 3.2 1
13 1.2 4 2 3 3.2 2
14 1.2 5 2 4 3.2 3
15 1.2 6 2 5 3.2 4
16 1.2 7 2 6 3.2 5
17 1.2 8 2 7 3.2 6
18 1.2 9 2 8 3.2 7
19 1.1 2 2 9 3.2 8
20 1.1 3 2 10 3.2 9
21 1.1 4 2 1 3.1 1
22 1.1 5 2 2 3.1 2
23 1.1 6 2 3 3.1 3
24 1.1 7 2 4 3.1 4
25 1.1 8 2 5 3.2 3

MpunoxeHne 1
3HayeHunsi CnyyaiiHbIX Yncen, paBHOMEPHO pacnpeaeneHHbIX
Ha unHTepsane (0; 1)

0,86515 0,46156 0,56558 0,94377
0,69186 0,42502 0,88955 0,91641
0,41686 0,85181 0,33181 0,53807
0,86522 0,88059 0,67248 0,12311
0,72587 0,89688 0,27689 0,14480
0,52452 0,33346 0,79130 0,45420
0,76773 0,27256 0,25731 0,16287
0,04826 0,80317 0,45904 0,70492
0,87113 0,45863 0,19976 0,07824
0,84754 0,38132 0,15218 0,89571
0,90795 0,66434 0,12332 0,57802
0,03393 0,99224 0,53758 0,18867
0,42163 0,38967 0,72664 0,00607
0,47171 0,89342 0,09082 0,90316
0,93000 0,78416 0,99628 0,50961
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LlEHTp AUCTAHIOHUOHHOT O 06y‘-IeHI/IH W MMOBbIIIEHHA KBaJII/I(l)I/IKaL[I/II/I

CucTeMHbIM aHanu3

0,42499 0,83935 0,90410 0,77757
0,97526 0,66447 0,37625 0,66181
0,82134 0,75120 0,75601 0,10274
0,84778 0,24620 0,49250 0,76044
0,57616 0,64294 0,49286 0,42903
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BOMPOCHI AJi1 CAMOKOHTPO/JIA

CyLLHOCTbIO MeTOAA CTaTUCTUYECKUX UCTbITAHUIA.
3afauu, pelwaemble C MOMOLLBIO AAHHOr0 MeToAa.
Cnocobbl reHeprMpoBaHUS CrTy4alHbIX Ymcer.
OcobeHHOCTU MeToAa MMUTALMOHHOMO MOAENMPOBaHMS.
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