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1 OcHOBBI MATEMATHYCCKOM CTATUCTUKH

1.1 BBenenue

Y4eOHoe MmocoOue COACPKUT MOAPOOHBIA TEOPETHUECKUW MaTepuai Io
TUCIUIUIMHE «MareMaTudeckasl CTaTUCTUKAY, 3aJlaHus I PElIeHHUs] Ha TPaKTH-
YECKUX 3aHATUSAX U JJIS CaMOCTOSITENIbHOTO PEIICHUs, 00pa3lbl pPELUIEHHs] TECTO-
BBIX 3a/IaHUM, CIUCOK KOHTPOJIBHBIX BOIPOCOB, CIHCOK PEKOMEHAYEMOU JuTepa-
TYpHI.

[enbto JaHHOTO OCOOUS SIBISIETCS] CUCTEMATH3AIUsl TEOPETUUECKUX CBEJIe-
HUM, 0TpabOTKa UX Ha MpUMepax U o0paslax pelieHus 3a1ay, a TakxKe noaoop Ma-
Tepuaja ajs NPOBEACHUS MPAKTUUECKUX 3aHATUN U KOHTPOJIBHBIX padoT.

YuebHoe nmocodue OyAeT MOJIE3HO CTYJIEHTaM TEXHUYECKOro By3a MPHU U3Y-
YeHUH TMPHUKJIAJHBIX JUCHUIUINH: «MaTeMaTuyeckue OCHOBBI TEOPUU HAJIEKHO-

CTH», ((HaI[G)KHOCTB 1N JMAarHOCTUKA TEXHUYCCKUX CUCTEM».
1.2 IIpeameT MaTeMATHYECKOM CTATUCTUKHU

Mamemamuyeckasa cmamucmuka — pasfiesl MaTeMaTHKH, B KOTOPOM H3ydYa-
I0TCSI METO/Ibl cOOpa, CUCTEMATU3alUh U 0O0pabOTKU pe3yiabTaTOB HaOIIOACHUI
MacCOBBIX CIIyYalHBIX SIBJICHUN ISl BBISIBICHUS CYIIECTBYIOLIUX 3aKOHOMEPHO-

CTEN.

IIpeomemom mMaTeMaTUYECKON CTATUCTHKU SIBJSIETCS M3YyUYEHUE CIIyHYaHBIX
BEITUYMH (WM CITy4allHBIX COOBITHH, MPOIIECCOB) MO Pe3yJibTaTaM HAOIIOCHUH.

3aoauu maTeMaTu4yeckoi cTaTUCTHKU: 1) 00paboTka pe3ynbTaToB (HE0OXO-
JUMO YHOPSAOYUTH PE3YJIbTaThl HAOMIOAEHUHN, MPEJACTaBUTh B YAOOHOM JUIsl 000-
3peHHUs W aHalu3a BUJE); 2) OLIEHKA XapaKTepUCTUK (HampuMmep, JaTh OLEHKY He-
U3BECTHOM BEPOSITHOCTU COOBITHS, OLEHKY HEU3BECTHOM (DYHKIMHU pacrpeserne-
HUSI, OIIEHKY MaTeMaTU4YECKOro OXUJAHUSA U T.J.); 3) MpOBEpKa CTATHCTUYECKUX
TUIOTE3, T. €. PELIEHUE BOMPOCa COTJIACOBAHUS PE3YJIbTaTOB OLICHUBAHUS C OMBIT-

HBIMU JaHHBIMH.



OnHoOM U3 BaXKHEHIIMX 33/1a4 MATEMATHYECKON CTATUCTUKH SIBJISIETCS pas3pa-
00TKa METOJIOB, IMO3BOJIAIONINX IO Pe3yibTaTaM 00CIIeIOBaHUS BRIOOPKH (T. €. Ua-
CTU HCCIIETyeMON COBOKYIMHOCTH OOBEKTOB) JeiaTh OOOCHOBAHHBIE BBIBOJIBI O
pacrpeiesieHUy MpU3HaKa U3y4aeMblX O0BEKTOB MO BCEH COBOKYIMHOCTH.

MaremaTtuyeckas cratuctuka Bo3Hukia B XVII Beke u pa3BuBanacey napan-
JIEJIBHO € TEOPUEN BEPOATHOCTEH. JlanpHeuIee pa3BUTUE MAaTEMAaTUYECKOW CTATHU-
ctuku (BTopas mojioBuHa XIX) o6s3ano I1.JI. YebsimeBy, A.A. MapxkoBy, K.
[Tupcony u np. B XX Beke Hanbosee CylecCTBEHHbIA BKJIaJ B MAaTEMaTUYECKYIO
CTaTUCTUKY ObUT cienaH coBeTckumu martematukamu (A.H. Komnmoropos, H.B.
CMmupHOB U 1p.), a Takxke aHriauickumu (CteroaeHt, P. Gumep u ap.) u amepu-

kanckuMmu (FO. Heliman, A.Banibn) yueHbIMu.

1.3 'enepanbHasi 1 BHIOOPOYHAS COBOKYITHOCTH

[Tycth TpeOyeTcsi U3yuyUuTh COBOKYIMHOCTb OJAHOPOAHBIX OOBEKTOB OTHOCH-
TEJIbHO HEKOTOPOTO KAaYECTBEHHOI'0 WJIM KOJIMYECTBEHHOTO MPU3HAKA, XapaKTepu-
3YIOIIETO 3TH OOBEKTHI.

Buvibopounoti coeoxkynnocmuio Wi MPOCTO BBIOOPKOI HA3BIBAIOT COBOKYII-
HOCTh CJIy4aifHO OTOOpaHHBIX 0OBEKTOB.

I'enepanvhoti cO80KynHOCMbI0 HA3bIBAIOT COBOKYITHOCTh OOBEKTOB, U3 KOTO-
PBIX TIPOU3BOJIUTCS BHIOOPKA.

O6vemom COBOKYITHOCTH HA3bIBAIOT YUCIO OOBEKTOB 3TOM COBOKYITHOCTH.

1.4 Penpe3eHTATUBHAS, NIOBTOPHAsi M 0eCNIOBTOPHAsi BHIOOPKH

IloemopHnoti Ha3BpIBAIOT BEIOOPKY, MPU KOTOPOM OTOOPAHHBIA 00BEKT (TIepe/T
0TOOPOM CJIEAYIOUIET0) BO3BPALIACTCS B T€HEPATIbHYI0 COBOKYITHOCTb.

becnosmopnoti Ha3bIBalOT BBIOOPKY, MPU KOTOPOW OTOOPAHHBIM OOBEKT B
reHepaibHYI0 COBOKYITHOCTh HE BO3BPAIIACTCA.

BriOopka oDKHA MPaBUIBLHO MPEACTABIATh NMPOIOPIMKM TeHEPAITBHON CO-
BOKYITHOCTH, TO €CTh BBIOOpKA JOJKHA OBITh penpezenmamuenoul (NPeICcTaBU-

TEJIbHOM).



1.5 Cnoco0b1 oTOOpa

Ha npakTrke NpuMEeHSIOTCS pa3aIu4Hble CIOCOOBI 0TOOPA.

IIpocmoim ciiydailHBIM Ha3bIBAIOT TaKOM OTOOP, MPU KOTOPOM OOBEKTHI H3-
BJICKAIOT MO OJIHOMY M3 BCEU reHepaIbHOW COBOKYITHOCTH.

Tunuueckum Ha3BIBAIOT OTOOp, MPU KOTOPOM OOBEKTHI OTOMPAIOTCS HE U3
BCE reHepalIbHOM COBOKYIMHOCTH, a U3 KaKJION €€ «TUITMYECKON» YaCTH.

Mexanuueckum Ha3bIBAIOT OTOOpP, MPU KOTOPOM TI'€HEPAIBHYI) COBOKYII-
HOCTh «MEXaHUYECKW» JIEJAT Ha CTOJIBKO TPYII, CKOJIBKO OOBEKTOB JOJKHO BOM-
TH B BBIOOPKY, a U3 KaXXJ10i TpyIIbl OTOUPAIOT OJUH OOBEKT.

Ceputinbim Ha3bIBAIOT OTOOP, IPU KOTOPOM OOBEKTHI OTOMPAIOT U3 TEHE-
paNbHOM COBOKYIHOCTH HE IO OJHOMY, @ «CEpUsMH», KOTOpBIE IMOJBEPTaroTCs

CIUIOIIIHOMY 00CJIEIOBAHUIO.

1.6 CraTucTH4eckoe pacnpenaejieHne BbIOOPKH

B TCOPHUHA BGpOHTHOCTCI?I nmoa paciupCAciaICHUCM ITOHHMMAKOT COOTBCTCTBHUC
MCXKAY BO3MOXHBIMU 3HAUYCHUAMU CJ'Iy‘I&fIHOfI BCJIMYMHLBI U X BEPOATHOCTAMU, a4 B
MaTEMaTHYECKOM CTaTUCTHUKE — COOTBETCTBUE MCXKIAY HaGHIOI[aeMBIMI/I BapHaHTa-
MH U UX 9aCTOTaMH, OTHOCHUTCJIbHBIMH 94aCTOTaMU.

[lycTh W3 reHepanbHOW COBOKYMHOCTH H3BJIEYEHA BBIOOpKA, MPUYEM X
HaOmoaanock n, pa3. HaGmonaemble 3HaueHus: X; Ha3bIBAIOT @apuanmamiu, a mo-

CJIEIOBATENIbHOCTh BapPHAHT, 3alIICAHHBIX B BO3PACTAIOLIEM TOPSAKE, — 8apuayu-
OHHbIM psadom. Yucna HaOMIOJEHUN HA3BIBAIOT Yacmomamu, a UX OTHOIICHHS K
00beMY BBIOOPKU — OMHOCUMETbHBIMU YACMOMAMU.

CTaTHCTUYECKHM paclpeie/ieHueM BBIOOPKH HA3bIBAIOT MEPECYCHb BapHAHT
¥ COOTBETCTBYIOIIUX UM YaCTOT MJIM OTHOCHTEIIbHBIX YaCTOT.

CraTuctrueckoe pacmpesiesieHne MOXKHO 3a/laTh TakKe B BUJE TOCIEI0BA-
TEJILHOCTH WHTEPBAJIOB U COOTBETCTBYIONIUX UM YaCTOT (B KaYECTBE YaCTOTHI, CO-
OTBETCTBYIOIICH MHTEPBATY, TPUHUMAIOT CYMMY YacTOT, MTOTABIINX B ATOT UHTEP-

BalI).



1.7 IloIMTOH ¥ THCTOTPaAMMa

JIJi HaTTSAHOCTH CTPOAT Pa3InYHbIEe TPAPUKUA CTATUCTUYECKOTO pacrpee-
JICHUS U, B YaCTHOCTH, ITIOJIUTOH U TUCTOTPAMMY.
ITonuroHoM 4acTOT HA3bIBAIOT JIOMAHY, OTPE3KH, KOTOPOH COEIHUHSIOT

ToukH (x;;n;). JJIst MOCTPOEHUS TOJMIOHA YaCTOT Ha OCU abCIUCC OTKIIAIBIBAIOT
BAPHMAHTHI X,, @ Ha OCH OPJMHAT — COOTBETCTBYIOIIME MM YacTOTHI N,. Touku
(X;;N;) COEMUHAIOT OTPE3KAMU MPAMBIX U IOIYYaOT MOJIUIOH 9acToT. st mocTpo-

CHUS TIOJTUTOHA OTHOCUTENBHBIX YACTOT HA OCH abCIMCC OTKJIAABIBAIOT BapUAHTHI,
a Ha OCU OPJIMHAT — COOTBETCTBYIOIINE UM OTHOCUTEIBHBIE YACTOTBHI.

B ciyyae HenmpepbIBHOTO MPHU3HAKA LEIECO00Pa3HO CTPOUTH TMCTOrPaMMy,
JUUISl YeTO MHTEPBaAJ, B KOTOPOM 3aKJIIOUEHBI BCE HAOII0/IaeMble 3HAUCHUS TTPU3HA-

Ka, pa30MBaIOT Ha HECKOJIBKO YaCTUYHBIX WHTEPBAIOB UIMHOW h u Haxomar mis
KaXJ0TO YaCTUYHOTO MHTepBajia N, — CYMMY 4YaCTOT BapHaHT, IOINABIINUX B i-U

WHTEPBAIL
I'mcTorpamMmoil 4acTOT Ha3BIBAIOT CTYIICHUYATYIO (DUTYPY, COCTOSIIYIO W3

NpAMOYT'OJIBHUKOB, OCHOBAHUSAMH KOTOPBIX CIIYXKAT YaCTUYHBLIC MHTCPBAJIbl JJIH-

n.
HOIO h, a BBICOTBI paBHBI OTHOLIEHUIO — FI (wroTHOCTH YacToThI). [lmomazns ru-

CTOIPaMMBI YacTOT paBHA CyMMe BCeX 4YacToT, T. e. 00beMy BbIOOpKHU. ['mcTO-
IPaMMOM OTHOCUTEIBHBIX YaCTOT Ha3bIBAIOT CTyIeHYATyI0 GUTYPY, COCTOAULYIO
U3 IIPAMOYTOJIBHUKOB, OCHOBAHMAMM KOTOPBIX CJIY>KaT YaCTUYHbIE WHTEPBaJIbI

AJJIMHOIO h, d BBICOTBI YHCJI€HHO PaBHBI INIOTHOCTH OTHOCHUTEJIbHOM YaCTOTHI.

1.8 Unc/ioBbIE XapaKTEPUCTUKHN CTATHCTHYECKOTO
pacupeaejieHust
JIyist BBIOOPKH MOKHO OTPENETUTh PSIT YUCIOBBIX XapaKTEPUCTUK, aHAJO-

I'MYHBIM TCEM, YTO B TCOPHU BGpOHTHOCTGfI ONpCACIIAINCE IJIA CHy‘IﬂﬁHBIX BCJIN-

YHUH.



Bui60opounvim cpednum X, Ha3bIBAETCA CpeaHee apu(PMETHUECKOE BCEX 3HA-

o — 1
YEHHMH BBIOOPKHU: X, == > X -1 .

i i
i=1

k
BrI60pouHOE cpe/iHee MOXKHO 3aIUCaTh M TAK: X, = » X, - P , T1e P = FI :
-y

Bri6opounoii nucniepcueit D, Ha3bIBaeTCs cpeiHee apupMeTHYecKOoe KBa/I-

PAaTOB OTKJIOHGHUM 3HAYCHUM BHIOOPKM OT BHEIOOPOYHOM CpemHed Xx,, T. e.
— 1 & — — k —
D, :HZ(Xi —xB)-ni , A D, = Z(xi —xB)- p; . BeiOopouHOoe cpeaHee KBaapaThue-
i=1 i=1
CKO€ OTKJIOHEHHUE BBIOOpKH onpenensiercs Gopmynon o, =+/Dyg .
Oco0eHHOCTh BBIOOPOYHOTO C.K.0. COCTOUT B TOM, YTO OHO HM3MEpPSETCS B
TEX K€ €AUHULAX, YTO U U3y4aEMbIil IPU3HAK.

HpI/I PCIICHUM  IPAKTHUYCCKUX  3adad  HCIOJB3YCTCA MW BCIIMYMHA

sz 1 ( _)nT sz- 1 p i
- TlZ X =Xg )N, T €. 8% =—= Dy, KOTOPas HA3bIBACTCA HCIPABICHHOI BI-

OOpOUYHO AUCTIEPCUEH.

Bennuuba S =+/S’ Ha3bIBaeTCA MCIPABIEHHBLIM BBHIOOPOUYHBIM  CPETHUM
K6aOpamu4eckum OmKIOHEeHUeM.

Pasmaxom Bapmanuu Ha3bIBAETCA YUCIO R =X, — X » DA€ Xpa — HAUOOJIB-

min >
IWH, X,;, — HAMMEHBIINN BapUAHT PSA.

Moooti BapuallmOHHOTO psAJia Ha3bIBA€TCsl BAPUAHT, UMEIOIMN HauOOJIbIIYIO
4acToTy.

Meouanoti BapyallMOHHOTO psifia Ha3bIBACTCSl 3HAUCHUE IMPHU3HAKA, MPUXO-

JSILIETOCs] HA CEPEAUHY pAa.

1.9 3agauu craTucTHYECKOH MPOBEPKH THIIOTE3

OnHa U3 4acTO BCTPEUAKOIINXCS HA MPAKTUKE 33/1a4, CBA3AHHBIX C IPUMEHE-
HUEM CTaTUCTUYECKUX METOJOB COCTOMT B PEIICHUM BOIIPOCA O TOM, JOJDKHO JIU
HA OCHOBAHUU JJAHHOM BBHIOOPKU OBITH MPUHATO WM, HAIIPOTUB, OTBEPTHYTO HEKO-
TOpOE MPeAnoiIokeHue (TUIoTe3a) OTHOCUTENHLHO T'eHEPaTbHOU COBOKYITHOCTH.

8



[Ipouienypa comocTaBieHUsl BbICKa3aHHOTO MPEANOJI0KEeHUS (TUIOTE3bl) C
BBIOOPOYHBIMU JJAHHBIMU HA3bIBACTCS NPOBEPKOL CUNOMES.

3ajgau CTaTUCTUYECKOM MPOBEPKU TMIIOTE3 CTABITCS B CIEAYIOIIEM BUJIE:
OTHOCUTEIBHO HEKOTOPOM T€HEpalbHOW COBOKYITHOCTH BBICKA3bIBAETCS Ta WM
uHas runore3a H. M3 3Toil reHepanibHON COBOKYMHOCTH HM3BJIEKAETCS BBIOOPKA.
TpeOyeTcst yka3zaTh NpaBWIIo, MPU MOMOIIM KOTOPOTO MOKHO ObLIO ObI 1O BBIOOP-
K€ PELIUTh BOMPOC O TOM, CJIEAYET JIU OTKIOHUTh TUNIOTE3y H WM NPUHSTH €€.

BoinBuHyTas rMnore3a MOXeT ObITh MPaBUILHOW WM HEMPAaBWJIBHOU, MO-
TOMY BO3HHKAET HEOOXOAUMOCTh €€ ITPOBEPKHU.

[Tox craTucTrdeckoi TMNOTE30M MOHUMAIOT BCAKOE BBICKA3bIBAHUE O T€HE-
pabHOM COBOKYITHOCTH, MPOBEPSIEMOE 1O BBIOOPKE.

lIposepra eunomes o 3axone pacnpeoenenus

Bo mHOrmx ciydasix 3aKOH pacHpeIesieHUs] U3y4aeMOr CITy4YalHOW BEJINYH-
Hbl HEM3BECTEH, HO €CThb OCHOBAHUS IIPEAIOJIOKUTH, YTO OH UMEET BIIOJHE OIpe-
JIeJICHHBINA BUJI: HOPMAJIbHBIN, OMHOMHUAJIbHBIN WM KaKOH-I100 IpyTroi.

Kpurepuem cormacus Ha3pIBarOT CTaTUCTUYECKUNA KPUTEPUU MPOBEPKU T'H-
MOTE3bl O MPEANOIaraéMoOM 3aKOHE HEUM3BECTHOro pacnpeneneHus. (OH UCOb3y-
eTCsl JJI1 MPOBEPKHU COTJIaCHUsl MPEANoIaraeMoro BUa pacrpeiesieHus ¢ OMbITHBI-
MU JaHHBIMH Ha OCHOBAaHUHU BBHIOOPKH).

Haunboinee yacto ynorpediseMblii KpUTEpUN NIl MPOBEPKU MPOCTOM TUIO-

TEe3bl O 3aKOHE pacHupeereHus — Kpurepui cornacus Ilupcona:
4° :Zm:(ni _npi)2 :Zmli_n_
it Np; i1 NP;

K. ITupcon (1857-1936; anri. matemaTHk, cTaTuk, Ouosor, Gpuinocod) npen-
noxun Benuuuny («xkputepuid Ilupconay). CornacHo Teopeme Ilupcona, npu n
cTpeMsiiemMcsi K 0ECKOHEUHOCTH, CTaTUCTHKA UMEET y -KBaJApaT pacipeleseHHe ¢
k=m-r—1 cteneHsiMu cBOOO/bI, I/I€ M — YKUCIIO IPyNIl (MHTEPBAIOB) BHIOOPKH, I

— YHUCJIO ITapaMETPOB IPEAIIOaaracMoro pacrinpeaciacHusd.

[TpaBuiio mpuMeHEHUSI KPUTEPHS y -KBAAPAT CBOJUTCS K CIAETYIOLIEMY:



1. CHauaJia BBIUUCIISIIOT BBIOOPOYHOE 3HAYEHUE CTATUCTUKU KPUTEPUS y
-KBaIpaT HaOJIOICHHUS.

2. Br1OpaB ypoBeHb 3HAUUMOCTH KPUTEPHUS, HAXOAAT KPUTHIECKYIO TOY-
Ky (KBaHTHUJIb).

3. Ecmu y-kBagpar HaOMIOMEHWS MEHBINE WJIA PAaBHO KPUTHUYECKOMY
3HAYEHHIO, TO BBIIBUHYTAS TUIIOTE3a O 3aKOHE PaCHpEesiCHUs NPUHUMAECTCS, B
MIPOTUBHOM CJIy4ae, TUIIOTe3a OTKJIOHSETCS.

HeoGxonumeiM ycoBrUeM npuMeHeHus kputepus [lupcona siBisieTcs Halu-
yye B KaXJIOM U3 MHTEPBAJIOB HE MeHee 5 HabmoneHuil. Eciu B OTAENbHBIX UH-
TepBaJIaxX UX MEHbIIE, TO YUCIIO MHTEPBAJIOB HAJ0 YMEHBIIUThH ITyTeM OOBEIUHE-
HUSI COCEJTHNX NHTEPBAJIOB.

Ipumep. Mzmepennt 100 00paboTaHHBIX JeTAICH: OTKIOHEHUS OT 3aJIaHHO-
ro pa3zMepa CIEaYIueE:
ixa) | F3-2) [ [F2-0) | [20) | [0) | [2) | [23) | [34) | [49)

n, 3 10 15 24 25 13 7 3

[IpoBeputh 1pu ypoBHE 3HaUMMOCTH « = 0.01 rumore3y H,0 TOM, 4TO OT-

KJIOHEHHs OT IIPOEKTHOI'O pa3Mepa MOAYMHAIOTCA HOPMAJIBHOMY 3aKOHY paclipe-
JETICHUS.
Pewenne.
Yucno HaOmoeHuid B KpailHUX MHTEpBajaX MEHbLIE S5, MO3TOMY O0bEIU-
HUM HX ¢ coceHuMH. [Tomydum crenyrommuii psa pacnpeaeneHus (n =100):
bixe) | F3-0 | [F20) | o) | [2) | [23) | [39)
n, 13 15 24 25 13 10

CrnyyaiiHyto BETMYHHY — OTKJIOHEHUE — 0003HaYnM uepe3 X.
JUiist BBIYMCIIEHHS] BEPOSATHOCTEH P, HEOOXOAMMO BBHIYMCIIUTE APAMETPEI,
ONIPENENAIOIIME HOPMAJIBHBIN 3aKOH pacnpenenenns (a,o). X OleHKH BBIYMCIHM

10 BBIOOpKE:

>"<:i(—z-13+(—o,5)-15+o,5-24+1,5-25+2,5-13+4-1o):o,885z 09.
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D, :i(4-13+ 0,25-15+0,25-24 + 2,25- 25+ 6,25-13+16-10)—(0,885)* ~ 2,809.

o~1676=17.

Haxomum p, (i =
KpailHhe MHTEPBaJIbI B PSJIE PaCIpeIeNICHUS 3aMEHsIEM, COOTBETCTBEHHO, Ha

(~o0;—1) m (3;0). Torma

16). Tax Kkak c. B. X—N(a, o)onpeenena ua (- oo;o0), T

-1- 0,9] — @, (—o0)= % ~@,(112)=0,1314.

p, = P{-~oo < X <_1}:@0(

Amnanornyso nosyyaem: p, =01667, p, =0,2258, p, =02183, p; =01503,

P =PRB< X <oo}=a, (w)_@o(%j = % —@,(1,24)=0,1075.

HOJ’Iy‘ICHHBIC PE3YJIbTAThI IPUBCACM ITOJIYUYCHHBIC PC3YJILTATHI.

ixa) | Co=1) [ [F20) [[o1) |2 [[23) [[B«)
10

n 13 15 24 25 13
16,67 |2258 |21,83 |15,03 |10,75

n"=np, |13,14

Beraucnsiem y? -

_ m 2 2 2
yi = Z(n np L— 137 1 10 ~100 =101,045—-100 ~ 1,045
h .1np, 11314 16,67 10,75

i=1
T.C. zuaﬁﬂ z1’045
Haxonum 4mnciio cremeHed cBOOOIBI: IO BBIOOPKE pacCUMTaHBI JiBa Iapa-

MeTpa, 3HA4YUT, r =2.
KosnmuecTBo naTEpBaioB 6, T.€. M=6.
CnenosarenbHo, k=6—-2-1=3. 3nas, uto o =0.01 u k =3, mo Tabdiuie y°-

pacrpesiesieH s Haxoaum y72, =113,

WUrak, y,,° <x>., CIeJOBAaTeIbHO, HET OCHOBAHMI OTBEPrHYTH IPOBEpsiE-

MYIO THUIIOTE3Y.
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Hnouguoyanvnwie 3a0anus
Ipumep. M3mepensr N 00paboTaHHBIX neTajeil, MPOBEPUTH NPHU YPOBHE
3HaYUMOCTHU « = 0.01 runore3y H,0 TOM, YTO OTKIOHEHHUS OT IIPOEKTHOIO pazMepa

MOJIYMHSAIOTCS HOPMAJIbHOMY 3aKOHY pacIpeiesICHHUs.

Taomuma 1 — Ucxoaaele qaHHBIE

ixa) [ F3-2) [ F2-0) [[F10) [[on) [R2) [[23) |[84) | [45)
1 3 5 8 9 7 6 5 2
2 13 14 20 25 20 13 12 7
3 23 24 30 35 30 33 32 17
4 13 15 18 19 17 16 15 12
5 23 25 28 29 27 26 25 22
6 33 35 38 38 37 36 35 32
7 43 44 50 55 50 43 42 37
8 23 24 35 35 35 33 32 17
9 23 24 33 34 30 30 28 27
10 31 51 81 o1 71 61 51 21
11 13 14 20 25 20 13 12 7
12 22 23 25 30 30 23 22 17
13 12 15 19 19 17 16 15 13
14 28 29 29 29 27 26 25 22
15 23 35 37 38 37 36 35 32
16 43 44 50 53 50 43 42 37
17 23 24 35 35 35 33 32 17
18 23 24 33 39 30 33 32 30
19 23 25 28 29 27 26 25 22
20 33 35 38 38 37 36 35 32
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1.10 HopmaabHoe pacnpeaejieHue

HopmasibHbIM Ha3bIBAIOT PACIPENEIICHHE BEPOATHOCTEN HEMPEPHIBHOM CITy-

1 e
o rme a—

JaliHON BeJIMUMHBI X, INIOTHOCTh KOTOPOTO UMeeT Bua f(X) = > e
o T

MAaTCMAaTUICCKOC OKUIAHHUC, o — CPCAHCC KBAAPATHUICCKOC OTKIIOHCHHC X.

BGpOSITHOCTB TOI'o, 4TO X IMPUMCT 3HAYCHHUC, IMPUHAAJICIKAINICC MHTCPBAILY

x2

(e ), P(a<X<ﬂ):cD(ﬂ;aj—cD(a;aj, e CD(X):\/;_ﬂIe 2dx — QyHKuus

Jlarmuraca.

BepOHTHOCTB TOro, 4Tro a0COJIIOTHAs BEJIMYMHA OTKJIOHEHHS MEHBIIIE IT0JIO-

JKMTEJIBHOTO YHClia o , PQX - a| < 5): 2@(5)
(o2

B vactHoCTH, pH a = 0 cipaBeJIMBO PAaBEHCTBO P([X| <5 )= ZQ(EJ :
(2

IIpumep. MaremaTudeckoe 0XXUAAHUE U CPEIHEE KBAJAPATUUECKOE OTKIIO-
HEHUE HOPMAaJIbHO DPACIIPEICIICHHOM CIy4alHOM BEJIMYMHBI X COOTBETCTBEHHO
paBHbl 10 1 2. HailTu BEPOSTHOCTH TOTO, UTO B PE3YJIBTATE UCIBITAHUS X MIPUMEP

3HAYCHHE, 3aKII0UeHHOe B nHTepBaie (12,14).

Pemenne. Bocnonssyemcs Gpopmyiioii P(a < X < )= cb(ﬂ - aj -~ cb(a - aj :
(@2 O

[oxcraBuB a =12, =14, a=10u o =2, momyunm P(12 < X <14)=d(2)- (). Tlo
NPUIOKEHNIO HaxomuMm: @D(2)=0,4772, @(1)=0,3413. Hckomas BEpOATHOCTD
P(12 < X <14)=01359.

Ipumep. [IpoU3BOANTCS M3MEPEHHE TUAMETPA Baja G€3 CHCTEMATHYECKUX
(omHoro 3Haka) ommOok. CiyyaliHble OMIMOKM H3MepeHus: X MOAYMHEHbI HOp-
MaJIbHOMY 3aKOHY CO CPEIHUM KBAJPAaTUYECKUM OTKIOHeHHEM o =10 mm. Haiitu
BEPOATHOCTh TOTO, YTO U3MEPEHHE OYET IIPOU3BEIEHO C OIMOKOM, HE MPEBOCXO-

JISIIIEN 110 a0COTIOTHOM BEIUYUHE 15 MM.
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Pemenne. MaTematnueckoe 0XKHJIaHUE CITy4allHBIX OMIMOOK PaBHO HYIIIO,

MO3TOMY NpUMeHuMa (opmyna PQX| < 5): Zé(éj. ITonmoxus ¢ =15, o =10, Haxo-
(o}

TTIM PQX| <15)=20(15). [lo TabnuIe MPHIOKEHAS HAXOIUM: @(15)=0,4332. Uc-
KOMasl BEPOSATHOCTh P(]X| < 15): 2-0,4332 =0,8684 .

IIpuMmep. ABTOMAT U3rOTOBISET AeTaNU. /[leTanmp cumTaercs rogHoOM, eciu
OTKJIOHEHHE X pa3Mepa OT MPOEKTHOTO pa3Mepa Mo adCOIIOTHON BEIMUYMHE MEHb-

me 0,7vM. CuuTas, 4TO CilyyallHas BEJIMUMHA X pPACHpENesIeHa HOPMAaJIbHO CO
CPEOHUM KBAJIPATUUYECKUM OTKIIOHEHUEM o =0,4 MM, HAWTH, CKOJIBKO B CPEIHEM

OyJleT TOAHBIX JACTaleil Cpeu CTa U3rOTOBJICHHBIX.
Pemienne. Tak kak X — OTKIOHEHHE (OT IIPOEKTHOIO pa3Mepa), TO

o

M(X)=a=0. Bocionszyemcs ¢opmyoi P(]X| < 5): 2@( 5) . [loacraBuB 6=0,7,

o =0,4, momyaum P(X|<0,7)= 2@(%] = 2(1,75) = 2-0,4599 = 0,92.

Takum 00pa3oMm, BEpOATHOCTb OTKJIOHEHMs, MEHbIIEro0,7 MM, paBHa
P([X|<0,7)=0,92. Orcrona cnenyer, uto npuMmepHo 92 nmeramm u3 100 okaxyrtcs

I'OJHBbIMH.

1.11 CraTucTHYeCcKHe OLIEHKH MApaMeTPOB pacipe/ieeHusl.

ToueuHble OLIEHKH

CTaTUCTUYECKOM OIIEHKON §° HEU3BECTHOTO MapaMeTpa # TECOPETUYECKOTO
pacnpeneneHus Ha3bIBaIOT QYHKITUIO OT HAOFOAeMBIX CITYYaHBIX BETUYHH.

ToueuyHOI HA3BIBAIOT CTATHUCTUYECKYIO OILICHKY, KOTOpask OMpPEenesieTcs O/1-
HHUM 9HCIIOM 6 = f(X,,X,,..., X, ), THE X, Xy,...,X, - PE3YABTATHI N HAOIIOAEHUN HaJl
KOJMYECTBEHHBIM MPU3HAKOM X.

HecMmemeHHON HA3BIBAIOT TOYCYHYIO OIEHKY, MAaTEMaTHYECKOe OXHUIAHHC
KOTOPO¥ PaBHO OIEHUBAEMOMY MapaMeTpy MpH JIF000M 00beMe BEIOOPKH.

CMeIeHHOH Ha3bIBAIOT TOUYCYHYIO OIEHKY, MaTEMaTHYECKOe OKHUJIaHUEe KO-

TOPOI HE PaBHO OLICHUBAEMOMY IapaMeTpy.
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HecMeleHHON OLEHKON reHepaabHOW CpelHel (MaTeMaTU4YECKOTO OXUa-
— 1 &
HUS) CITY’KMT BEIOOPOYHAS CPEIHASL X, = = Y X, -1, .
N5z
3ameuanue. Ecnu nepBoHaYalIbHbIE BapUAHTHI x; — OOJBIINE YHCIA, TO I
YIPOILEHUS pacyeTa 1eJIeCO00pa3HO BBIYECTh U3 KaXKIOW BapUaHThI OJJHO U TO K€

yucno C, To eCTh NEPENTH K YCIOBHBIM BapuaHTaM (B kauecTBe C BBITOJHO MpPU-

. . _ n.u.
HSTb YUCJIO, OJIM3KOE K BEIOOpOUHOM cpenneit). Torna x, =C + L :
n

CMGHIGHHOﬁ OHGHKOﬁ FeHepaHBHOﬁ AUCIICPCHUHN CIIYKHUT BI)I6OpOLIHa}I cpea-

1 — o
HSIS DB=HZ(xi—xB)-ni. OTa OLEHKa SBISIETCS CMEIIEHHOM, TakK Kak

n-—
M(DB)=TDF'

HecmenieHHON OIEHKOW T€HEpaJbHOW IUCIIEPCHH CIIYXKUT HCIIPABJICHHAS

BBIOOpOYHAs uctepcus S° = n-1 D; .
n

IIpumep. M3 renepasbHONW COBOKYIMHOCTH U3BJIEU€HAa BBIOOpKa 00OBEMa
n=50:

BapuaHta X, 2 5 7 10

gactota n, 16 12 8 14

Haiitn HecMeleHHY10 OLIEHKY I'eHEepabHOM CPETHEM.
Pemenune. HecmenienHoli reHepanbHOW CpeaHEN SBISIETCS BBIOOPOYHAS

_ k . . . .
— :%in 2162412 55+08 741410 oo
i=1

IIpumep. ITo BeIOOpKE 0OBeMa n=41 HalifeHa CMEIlleHHas olleHKa Dy =3
TE€HEPAIbHON JUCIIEPCUM.
Havitn HecMeleHHy 0 OLIEHKY AUCTIEPCUM TEHEPATbHOU COBOKYITHOCTH.

Pemrenne. Mckomas HeCcMeEnIeHHas OLEHKA pPaBHA MCIPABJICHHOW IUCIIEp-

cun: 57 ="=tp — 4.3 3075
n 40
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IIpumep. B utore nsatu uaMepeHuil AMTUHBI CTEPKHSI OTHUM MIprOopoM (6e3
CUCTEMAaTUYECKUX OIIMOOK) IMOJIy4YEHBI CICAYIOLUIUE pe3ynbTathl (B MM): 92; 94;
103; 105; 106.

Haiitu: a) BBIOOPOUYHYIO CPEIHIOIO JUIMHBI CTEPKHS;

0) BRIOOPOYHYIO M MCITPABJICHHYIO TUCIIEPCUU OIMMOOK mpubdopa.

Pewenne.

a) Haiinem BBIOOPOYHYIO CPETHIOKO:

N 0+2+11+13+14

x, =92 =92+8=100.

0) HaiineM BBIOOPOUYHYIO JUCIIEPCHIO:

o — Z(xi —Z)Z (92-100)* + (94 -100)* +(103-100)° + (105—100) + (106 —100)*
L=

n 5

Harinem ncnpaBieHHYIO TUCIIEPCUIO:

n-1 5

S?=—"D,=>--34=425.
n 4

3aoanus 0na camocmoamebHou padomul

1. ABroMar mramnyeT aetand. KoHTpoimpyercs mjMHA IETalld, KOTopas
pacrpeniesieHa HOpMAJIbHO C MaTeMaTU4YeCKUM OXUJaHUEM (IIPOEKTHas JIUHA),
paBHbIM 40 MM. DAKTUYECKH JJIMHA W3TOTOBJIEHHBIX JIETaj€d HE MEHee 32 U He
6onee 68 mm. Haiinure BEepOATHOCTH TOTO, YTO JJIMHA HAyAady B3sITOM JETalu
OombIre 55 Mm.

2. [Ipon3BoauTCs U3MEpPEHHE TMaMeTpa Bajia 6e3 CUCTEMAaTHYECKUX OITHOOK
(omuoro 3Haka). CinydaiiHbie OMMOKN U3MEPEHHUS MO JYMHEHBI HOPMAIBLHOMY 3aKO0-
HY CO CPEJIHUM KBaJpaTHUuecKuM OoTkJIoHeHueM 10 mm. Haitaure BEposSITHOCTh TO-
ro, 4YTo U3MepeHue OyJIeT MPOU3BEACHO C OIIMOKOM, HE MPeBOCXO el 0 adco-
JIIOTHOM BeMMYHHE 15 MM.

3. Cny4aitHble OMIMOKHA W3MEPEHHS MOJYMHEHBI HOPMAJIbHOMY 3aKOHY CO
CpPEIHUM KBaJpaTHUYEeCKUM OTKJIOHEHHEM 20 mm. HaliguTe BEpOsITHOCTH TOTO, YTO
u3MepeHue OyleT MPOU3BENCHO ¢ OMMOKOM, HE MPEeBOCXOAAIIEH M0 aOCOMIOTHON
BenuuHe 10 Mm.

16

34



4. CnyvaiiHple ONIMOKM M3MEPEHUS! MOJYMHEHBI HOPMAaJbHOMY 3aKOHY CO
CPEIHUM KBaJIpaTUYECKUM OTKJIOHEHWEM 20 MM M MATEMAaTUYECKUM OXKUJaHHEM
0. Haiinure BEpOSATHOCThH TOTO, YTO U3 TPEX HE3aBUCUMBIX H3MEPEHUI OIIMOKa XO-
Ts1 ObI OJHOTO HE MPEB30MIET MO A0CONMIOTHON BeIMUMHE 4 MM.

5. ABroMar uzrorosisier mapuku. [lapuk cuntaercs rogHbBIM, €CIU OTKIIO-
HEHHE AMaMeTpa IIapuka OT MPOEKTHOTO pa3Mepa MO aOCOMIOTHOM BEIMYUHE
Menble 0,8 mm. Cunrasy, 4TO CiiyyaliHas BEJIMYMHA paclpeaciieHa HOPMAJIbHO CO
CpPEIHUM KBaJIpaTHYE€CKUM OTKJIOHEeHHEeM 0,5 MM, HailTH, CKOJIBKO B CpelHEM Oy-
JIeT TOJIHBIX IIAPUKOB CPEAU CTa U3TOTOBIICHHBIX.

6. leranb, U3rOTOBIEHHAs aBTOMAaTOM, CYUTAETCS [OJJHOM, €CIIU OTKIOHEHHUE
€€ KOHTPOJIUPYEMOTrO pa3mMepa OT NPOEKTHOro He mpeBbimaeT 10 mm. CrnyyaiiHbie
OTKJIOHEHUSI KOHTPOJIUPYEMOIO pasMepa OT IIPOEKTHOIO IMOJIYMHEHBI HOPMAIIBHO-
My 3aKOHY CO CPEIHHM KBAaJPATHYECKUM OTKJIOHEHHEM 5 MM U MATEMATUYECKUM
oxuganueM 0. CKOIbKO NPOLIEHTOB F'OAHBIX JAETAJIEH U3rOTABINBACT ABTOMAT?

7. CTaHOK-aBTOMAT U3TOTOBJIAET BAJMKU, IPUYEM KOHTPOJIUPYETCS UX JHa-
MeTp X. Cumutas, yTo X — HOPMAJIBHO pacupeAcsicHHas CllydaiiHas BEJIMYHMHA C Ma-
TEMAaTUYECKUM OXuJaHueMm 10 MM U cpeHUM KBaJpaTU4ecKuM oTkiIoHeHueM 0,1
MM, HaUTHU HHTEPBAJ, CUMMETPUYHBIA OTHOCHUTEIIBHO MAaTEMAaTHYECKOTO OXKHIa-
HUSI, B KOTOPOM C BeposTHOCTHIO 0,9973 OyayT 3akitoueHbl AUaMETPhbl U3TOTOB-
JICHHBIX BAJIMKOB.

8. [lo craTucTHYeCKNM JaHHBIM HAOJIOJICHUS 32 Pa3MEpOM JETajl COCTaB-

JeHa BeiOOpKa oobema 50:

BapHaHTa 2 5 7 10
4acToTa 16 12 8 14
Haitqure HECMEILIEHHY0 OLIEHKY I'€HEPaIbHOM CPEJIHEM.

9. CraHOK-aBTOMAT M3TrOTOBIISIET BAJIMKH, IPUYEM KOHTPOJIMPYETCS UX AUa-
MeTp X. Cumutas, yTo X — HOPMAJIbHO pacnpeAcsicHHas CllydaiiHas BEJIMYHMHA C Ma-
TeMaTUYECKUM OXuJaHuem 10 MM U CpeTHUM KBaJIpaTUYeCKUM OTKJIoHeHueM 0,1

MM, HaWUTHU HHTCpPBAJI, CI/IMMCTpI/I‘{HIﬂﬁ OTHOCHUTCIIBHO MAaTCMAaTHYCCKOI'O OXHIa-
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HUS, B KOTOPOM C BeposATHOCTBIO 0,9973 OynyT 3aKitOyeHbl JUaMeTpbl U3rOTOB-
JICHHBIX BaJIUKOB.

10. B wuTore nsATH M3MEpEHUN NJIMHBI CTEPXKHS OJHUM IpuOopoM (0e3 cu-
CTEMATUYECKUX OMMOOK) MOTyUYEHBI CIEAYIOMHNe pe3yabTatsl (B MMm): 98, 96, 102,
106, 10. Haiigute BBHIOOPOYHYIO CPEAHIOI0 JUIMHY CTEpXHs, BHIOOPOYHYIO U HC-
MpaBJICHHYIO IUCTIEPCUU OMUOOK Tprbdopa.

11. B urore yeTslpex U3MEpPEHUN AUameTpa Baia npudopom (0e3 cucrema-
TUYECKUX OIIMOOK) IMOJYyYeHBI Cleayrolue pe3yiabrarsl (B Mm): 82, 83, 86, 81.
Haiinure BBIOOPOUHYIO CPEIHIOIO PE3YJIbTATOB U3MEPEHUM, BHIOOPOUYHYIO U HC-
MPaBJICHHYIO IUCIIEPCUU OMIKUOOK prbdopa.

12. OgHuM U TeM ke NpudopoM CO CPEIHUM KBAJPaTUUECKUM OTKIOHEHUEM
CIIy4ailHbIX OIIMOOK u3MepeHuid 40 M MPOU3BEIECHO 5 PaBHOTOYHBIX W3MEPEHHI
paccTosiHus OT opyaus A0 uenu. HailTu noBepuTenbHBIM MHTEPBA JUIsl OLEHKU
UCTUHHOI'O PacCTOSIHUSA OT LIeJU ¢ HajexkHOCThio 0,95, 3Has cpennee apupmeTnye-
ckoe pe3ynbTaToB u3Mepenui 2000 m. IIpeanonaraercs, 4To pe3yabTaThl U3MEpe-
HUM pacipeneaeHbl HOPMAJIBHO.

13. Cranok-aBromar mrammyeT Banuku. [lo Beioopke odvema N=100 BbI-
YHUCJIeHa BBIOOpOYHAS CPEIHSSA JUAaMETPOB M3TOTOBJIEHHBIX BalMKOB. Haitnute c
Hae)KHOCTBIO 0,95 TOUHOCTH, C KOTOPOU BHIOOpOUHAsl CpPeNHAsS OLEHUBAET Mare-
MaTUYECKOE 0KUJIAHHWE JTUAMETPOB U3TOTOBIISIEMBIX BAJIMKOB, 3Has, UTO UX CPE-
Hee KBaJpaTH4ecKoe OTKiIoHeHne 2 MM. IIpennonaraercs, 4ro quaMeTpbl BaJuKOB
pacnpeesneHbl HOpMaJbHO.

14. Haiiiute MUHUMAJIbHBIA 00BEM BBIOOPKH, PU KOTOPOM C HAICKHOCTHIO
0,975 TOYHOCTH OLIEHKH MaTEMATHYECKOT0 OKHUIaHUS T€HEPAIIBHON COBOKYITHOCTH
1o BBIOOPOYHOM cpenHei paBHa 0,5, eciiu U3BECTHO CpellHee KBaJpaTUYECKOE OT-
KJIOHEHUE 1,2 HOpMaIbHO pacipeesieHHON reHepaibHOM COBOKYITHOCTH.

15. ITo naHHBIM JIEBSATH HE3aBUCHUMbBIX PAaBHOTOUYHBIX U3MEPEHUN HEKOTOPOU
(bu3nUecKoil BeNMYMHBI HalIeHbI cpefiHee apu(PMeTHUecKoe pe3yIbTaTOB U3Mepe-

Hui 30 ¥ «MCOPABIECHHOE» CPEIHEE KBAIPATUUECKOE OTKIOHEHUE 7.
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O1eHNTh UCTUHHOE 3HAYCHUE U3MEPSIEMON BEIIMYUHBI C TIOMOIIBIO TOBEPH-
TEJIBLHOTO MHTEpBasia ¢ HajiexkHOCThIO 0,99. [Ipeanonaraercs, yTo pe3ynbTaThl U3-
MEpEHUI paclpeaeeHbl HOPMaJIbHO.

16. Tlo nanHbIM BBIOOPKH OOBeMa 14 K3 TEHEPAJbHOW COBOKYITHOCTU
HAl/ICHO «HUCIIPABJIICHHOE» CpeIHEe KBaIpaTHUECKOE OTKIOHEHHE, PaBHOE JIBYM,
HOPMAJIbHO paCIpeNeIEHHOTO KOJIMYECTBEHHOIro mnpusHaka. Haitnure nosepu-
TEJIbHBIM MHTEPBAJ, MOKPHIBAIOIINIA T'€HEpAIbHOE CpellHEee KBaJApaTUYECKOE OT-
KJIOHEHHE ¢ HaJeKHOCTRIO 0,95.

17. TlapTus u3nenuii MPUHUMAETCS, €CIM BEPOSTHOCTh TOTO, YTO H3JEIUe
okaxkeTcsi OpakoBaHHbIM, He npesbiaeT 0,03. Cpenu ciayyaitHo oToOpaHHbIX 440
u3/1eNui okazanock 18 OpakoBaHHBIX. MOKHO 1M IPUHSTH MAPTUIO?

18. Cranok mrammyet neraiu. [lo BeiOopke oobema 150 BbrumcieHa BbIOO-
pOYHas CpeaHss AMAMETPOB N3TOTOBJICHHBIX BAJTHKOB.

Haiinute ¢ HagexHocThio 0,95 TOYHOCTB, C KOTOPOH BBIOOpPOUYHAs CPEIHSA
OLICHMBAET MaTEMaTHYECKOE OXHUJAHUE JUAMETPOB HU3TOTOBISEMbBIX BAJIHUKOB,
3Has, 4YTO MX CpeAHee KBaJpaTuiyeckoe OTKIoHeHue 2 MM. [Ipeamomaraercs, 4To
JMaMETpPhl BAJIMKOB pacIpeiesieHbl HOPMaJIbHO.

19. B urore mectu u3MepeHuil quameTpa Baja npudbopom (6e3 cucremaTu-
YeCcKUX OIMMOOK) MOJyYeHBI CIEAYIOIIUe pe3yabTatsl (B MM): 72, 73, 74, 76, 78.
Haiimute BBHIOOPOYHYIO CPEIIHIOI PEe3ylIbTaTOB MU3MEPEHUM, BHIOOPOUYHYIO U HC-
IpaBJICHHYIO IUCIIEPCUU OKUOOK prbdopa.

20. Tlo cTaTuCTHYECKUM JIaHHBIM HAOIIOJICHUS 32 pa3MEpPOM JICTAJId COCTAB-

JeHa BeIOOpKa oobema 50:

BApUAHTA 3 4 5 7
4acToTa 17 12 8 14
Haitgure HECMELIEHHYI0 OLIEHKY I'€HEPaIbHOM CPEIHEM.

21. OgHUM U TeM ke MPUOOPOM CO CPEIHUM KBaJAPATUYECKUM OTKIOHEHUEM
CIIyJailHBIX OIMMOOK W3MepeHui 14 M mpou3BeneHO 7 PaBHOTOYHBIX H3MEPEHUI

pacCTOsTHUS OT OPYJUs 0 LIETH.
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Halitu noBepuTenbHBI MHTEpPBAN JJs OLIEHKHM HCTHUHHOTO PACCTOSHUS OT
nenu ¢ HagexHocTtu 0,9, 3Has cpenHee apupMeETHUECKOe Pe3yabTaTOB U3MEPEHUN

100 m. IIpennonaraercsi, 4To pe3yabTaThl U3MEPEHUN pacTpeeieHbl HOPMAJILHO.

1.12 CpaBHeHue BLIOOPOUYHOI Cpe/lHell C THMOTeTHYeCKOM
reHePaAJIbHOM CpeIHeH HOPMAJIbHON COBOKYITHOCTH.

Jlucnepcus reHepajibHON COBOKYITHOCTH HEU3BECTHA

Ecnu aucnepcusi reHepanbHON COBOKYMHOCTH HEM3BECTHA (HAmNpUMeEp, B

clly4ae MajbIX BBIOOPOK), TO B KQUECTBE KPUTEPHUS MPOBEPKU HYJIEBOW TMIIOTE3BI

SR I

,rme S = -
n-1

(X —a,)-vn
S

MPUHUMAIOT CIIy4YailHyI0 BEJIMUUHY T =

UCITPaBJIEHHOE CpelHee KBajapaTuyeckoe oTkiIoHeHue. Bemnuumna T umeer pac-
npenenenne CtbrofeHTa ¢ k =n—1 cteneHsMu cBOOOBI.
IIpasuno 1. Jlng Toro 4ToObI MPHU 33JIaHHOM YPOBHE 3HAYMMOCTH ¢ TIPOBE-

PUTH HYJIEBYIO THIIOTE3Y H,: a=a, O paBEHCTBE HEU3BECTHOU T€HEPAIBHOU CPeE-

Hell a (HOpMaJIbHOM COBOKYMHOCTH C HEM3BECTHOM TUCIEPCUEI) TMIIOTETHYECKO-

My 3HAUCHUIO a, NPU KOHKYpUpYIOLIEH rumnore3e H,: a#a,, Hal10 BBIYUCIUTH

(x=a,)-vn
S

HaOJr01aeMoe 3HaueHue kpurepus 7T = U 110 Ta0IHIe KPUTUIECKUX TO-

YCK PaCIpCACICHUA CTBIOI[GHT&, I10 3aJdHHOMY YPOBHIO 3HAYMMOCTH & H YHUCIIY

CTENEHEN CBOOOIbI HANTU KPUTHIECKYIO TOUKY Ty 0 iy -

T _|<t

Ecmn — HET OCHOBAHUU OTBEPrHYTh HYJIEBYIO rurnore3y. Eciu

Haon 08ycm.kp.

T _|>t

— HYJIEBYIO THIIOTE3Y OTBEPTaloT.

nabn o8ycm.Kp.

IIpasuno 2. llpu koHKypupyoniei runoreze H,: a>a, MO ypOBHIO 3HAYU-

MOCTU ¢, U YHCIy CTerneHed cBoOOoabl K =n-1 HAXOIAT KPUTHUECKYIO TOUKY

<t — HET OC-

Haﬁrl npasocm.xkp.

, IPABOCTOPOHHEN KpUTHUYEeCKOW obmactu. Ecim T

tnpagocm.rcp(a k

HOBAaHWM OTBEPTHYTh HYJEBYIO TUNOTE3y. Ecim T — HYJIEBYIO TUIIOTE3Y

Habn npaeocm.xp.
OTBEPTaloT.
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IIpasuno 3. llpu KOHKypuUpyOLIEH runore3e H,: a<a, cCHadaga HaxOoHIsT

«BCIIOMOTATENbHYI0» KPUTHUYECKYIO TOUKY (TI0 IpaBuiLy 2) t , ¥ I0JIararot

npasocm.xp(a;k

TPaHMILYy JIEBOCTOPOHHEH KPUTHYECKOM OOTACTH 1,00 coiei) = ~tupasoomsn ey - LCAH
Toisr > Lopasoemsp.~ HET  OCHOBAHMK OTBEPITHYTh HYJNEBYI runoresy. Ecanm
T,u60 < Lopasocmsp. ~ HYJEBYIO TUIIOTE3Y OTBEPIaIOT.

IIpumep. [IpoeKTHBIH KOHTPOJIUPYEMBIN pa3Mep U3AEINN, U3TOTOBIISIEMBIX

CTaHKOM-aBTOMAaTOM, a =a, =35MM. M3mepenus 20 caydallHO OTOOpaHHBIX U3[€E-
JUN A CIEYIOIINE PE3yJIbTaThl:
Kontponupyemsrii pazmep x, 34,8 34,9 35,0 35,1 35,3
UYacrora (uucio uznenuii) n, 2 3 4 6 5

TpeOyetcst mpu ypoBHe 3HaunMoctu 0,05 mpoBepuTh HyJIeBYyIO runore3y H,
a=a, =35 npu KOHKypupyolleun runore3e H, . a=35.

Pemenue. Haiinem cpennuii pazmep uzzeianii BBIOOPKU:

— 1 348-2+34,9-3+350-4+351-6+353-5
Xg =— XN =

ns ' 20

=35,07.

Haiinem ucnpasnennyto aucrepcuto. i ynpouieHus: pacyera nepemnaeM K

YCIIOBHBIM BapuaHTaM U; =10-x, —351. B »uTore mojsyuynm pacnpenacicHue:

u -3 -2 -1 0 2

nn 2 3 4605

Haitnem ncnipaBiieHHY10 TUCIIEPCUIO YCIOBHBIX BAPUAHT:

Zniuﬁ-(zr;iu‘)z 54—ﬂ

52 = -— 20 2747
n-1 19

CHCI[OB&TGJIBHO, HCIIPpAaBJICHHAA OUCIICPCHA IICPBOHAYAJIBHBIX BapPHAHT

s2 =%=0,027. Ortcrona, «UCHPaABICHHOE» CPEIHEE KBaJIpaTUUECKOE OTKIIOHE-

Hue s, =4/0,027 =0,16.

Haiinem HaOmroaeMoe 3HaUeHUE KPUTEPHS:
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X—a,)-\n (3507 -350K20 106,

|

S 0,16
[lo yciioBHIO, KOHKYpUpYIOILIas TUIIOTE3a UMEET BHJI a # a,, [I03TOMY KpH-

TUYECKask 00JacTh — IBYCTOPOHHSS. [10 Tabnuie KpUTHYECKUX TOUEK pacipesese-

HUs CTBIOJIEHTA, IO YPOBHIO 3HAYUMOCTU ¢ = 0,05 U IO YUCIly CTENEHEH CBOOOIBI
k=n-1=20-1=19 HaxogWM KPUTHYECKYIO TOYKY t, .. o510 =2,09. Tak Kax

T <t

— HET OCHOBAaHMU OTBEPTHYTH HYJIEBYIO ruroresy. [pyrumu ciosa-

naén deyem.kp.
MU, CTaHOK 00€CIeYnBaET MPOEKTHBIN pa3Mep U3ACTui.

Hnouguoyanvnvie 3a0anus
IIpumep. [IpOeKTHBIN KOHTPOIMPYEMBIN pa3Mep U3AEIUN, U3TOTOBIIIEMBIX

CTaHKOM-aBTOMAaTOM, a =a,MM. Ipebyercsa npu ypoBHe 3Haunmoctu 0,05 mpoBe-
pUTH HYJEBYIO THNOTE3y H,: a=a, NMpu KOHKYpUpYIOIIeH rumoreze H,:a=a,.

I/IBMepCHHH cnyqaﬁHo OTO6paHHI>IX PI3I[GJIPIﬁ JalIn CICAYIOMNC PC3YyIbTaThl:

Tabmuia 2 — McxonHele JaHHbBIE

1 | Kortpomupyemsrit 30,5 [ 30,4 | 30,8 [ 295 |29 | 29,6 |30 | 30,1
pasmep X,

a=a, =30

Yacrora (uucmo u3- | 6 5 3 6 7 |3 1 |6
nenui) n,

2 | Konrpommpyemsrit 20,5 | 20,4 | 20,8 |19,5 |19 | 196 |20 | 20,1
pasmep X,

a=a,=20

Yacrora (uucmo u3- | 6 5 3 6 7 |3 1 |6
nenui) n,

3 | Kourponupyembiit 40,5 | 40,3 | 40,8 | 39,6 |39 [39,7 |40 |40,2
pasmep X;
a=a, =40

Yacrota (uucio wus- | 7 3 1 6 6 |3 1 |6
Jenuit) N,
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[Tponomkenue TabaUIIBI 2

4

Kontpomupyemslii
pasmep X;

a=a, =50

50,3

50,4

50,8

49,6

49

49,7

50

50,3

Yacrota (4uciao u3-
nenui) n,

Kontpomupyemslii
pa3mep X;

a=a, =60

60

60,3

60,8

59,6

59

59,7

60

60,2

Yacrota (4uciao u3-
nenui) n,

KonTtpomupyemslii
pasmep X;

a=a, =70

70,5

70,3

70,9

69,7

69

69,6

70

70,2

Yacrora (uucimo wu3-
nenui) n,

KonTtpomupyemslii
pasmep X;

a=a, =30

30,5

30,4

30,8

29,6

29

29,7

30

30,1

Yacrora (uucimo wu3-
nenui) n,

KonTtpomupyemslii
pasmep X,

a=a, =40

40,5

40,4

40,8

39,5

39

39,6

40

40,1

Yacrota (uucio u3-
nenui) n,
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1.13 CpaBHeHHe IBYX CpPeIHUX HOPMAJIbHBIX FeHEPAJIbHBIX
COBOKYITHOCTEH ¢ HEM3BECTHBIMM JUCIIEPCUAMU
(3aBHCHMBIE BBIOOPKH)

[Tycth reHepanbHble COBOKYITHOCTH X U Y pacIpeesieHbl HOPMaJIbHO, IPHU-

9EM UX JUCIICPCHUHN HCU3BCCTHEI. N3 sTux COBOKYHHOCTeﬁ HN3BJICUCHEI BBI60pKI/I

OZMHAKOBOTO 00BEMa N, BApHAHTHI KOTOPBIX PaBHEL X; U Y,. BBesmeM ciexmyromue
0003HAYEeHUS:;

d, =X, — Y, — pPa3HOCTH BapHaHT C OJMHAKOBBIMH HOMEpaMHU,

_ d.
d= L — CpeIHSA Pa3HOCTeH BapUaHT C OLMHAKOBBIMU HOMEPaMHU,
n
2
Z d~2 _ (Z di )
' n

Sy = 1 — «HCIIPABJICHHOC) CPCAHCC KBAPATHICCKOC OTKIIOHCHHUC.
n —

IIpasuno 1. [1na Toro 4TO0BI IpU 33JaHHOM YPOBHE 3HAUMMOCTH « IIPO-
BEPUTHh HYJIEBYIO TUIIOTE3Y H,: M(Y):M(\?) O PaBEHCTBE ABYX CPEOHUX HOp-
MaJIbHBIX COBOKYIMHOCTEM X M Y C HEM3BECTHBIMH JHCHEPCUSIMHU (B CIIy4ae 3aBH-
CUMBIX BBIOOPOK OJMHAKOBOro oObeMa) MpH KOHKypHUpyHomew rumore3e H,:
dvn

d

M (X) = M(\?), HAJ0 BLIYMCIMTH HAOIIOJAaeMO€e 3HaYeHHe Kpurepus: T =——

Haon

)41

Mo TalJuIEe KPUTHYECKUX Touek pacmpeneiaeHus CTbroJeHTa, MO 3aJaHHOMY
YPOBHIO 3HAYUMOCTH U YUCTY CTENEHEH CBOOOJIbI HAWTH JIBYCTOPOHHIOK KPUTH-

YeCcKyro TOuKy. Ecin <t

T .

aon

sevemp.~ HET OCHOBAHUM OTBEPrHYThH HYJIEBYIO TUIIOTE-

>t

3y. Ecomm [T,

ssyemsp.— HYJIEBYIO THUIIOTE3Y OTBEPIaIOT.

Ipumep. [IByms npubGopaMu B OJTHOM U TOM XK€ MOPSAKE U3MEPEHBI IIECTh
JeTajel ¥ MOJIydeHbI CIeAYIONIUe pe3ybTaThl U3MEPEHHM (B COTHIX JOJIIX MUJI-
JUMETPA):

X, =2,X, =3, X3 =5X, =6,X. =8,X, =10;
Y1 =10, Y, =3, Y3 =6, Y4 =1, Ys =1, Ye =4.
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[To ypoBHio 3Haunmoctu 0,05 ycTaHOBUTH, 3HAUMMO WJIM HE3HAYMMO pa3iiu-
YaroTCs pe3yJbTaThl U3MEPEHHM, B MPEIIOIOKEHUHU, YTO OHU pacipeiesieHbl HOP-
MaJIbHO.

Pemienne. Halinem pasHocTu d, = x, —y,; BEIYUTasA U3 YHCeJ II€PBOl CTPO-
KH 4YKCJIa BTOpoH, monyuum: d, =-8,d, =0, d, =-1,d, =5,d, =1,d, =6.
Haitnem BEIOOpOYHYIO CPEHION, YUUTHIBAS, YTO Zdi =3,d= % =0,5.

Haﬁ,ueM CKHUCIPABIICHHOC) CPCAHCC KBAAPATHICCKOC OTKIIOHCHHUC, YIUTbBIBAs,

Zdz—(zdi)z 1272

gro » d* =127m Y d, =3:s, = n_- ==,/251.

n-1 6-1
_dvn_05-46

Sq 7251

IIo Ta6HHHe KPUTHYCCKHUX TOYCK PaCIIPCACICHUA CTBIO,Z[CHTa, I10 YpOBHIO

Haiinem Habnrogaemoe 3HaueHue kpurepus: T, =0,24.

3HaunMocTH 0,05 u yucny creneneit cBo0o bl k =n—1=6—-1=5HaxoAUM KpUTHYE-

CKyIO TOqu t()eycm.Kp(0,0S;S) = 2'57 '

Tak kak T, <t — HET OCHOBAHWUW OTBEPrHYTh HYJIEBYIO THIOTE3Y.

Ha6n dsycm.kp.
Jpyrumu cioBaMu, CpeHUE Pe3yJbTaThl U3MEPEHUM Pa3IUYarOTCs HE3HAYUTEh-
HO.
Hnoueuoyanvnoie 3a0anus
Ipumep. JIByms mpubopaMu B OJHOM U TOM K€ MOPSIAKE U3MEPEHBI IIECTh
JieTajgell U MOJIyYEHbI CIEAYIOUIUE Pe3yJbTaThl U3MEPEHHI (B COTHIX JOJIIX MUJI-
aumetpa). [lo yposHto 3HaunMoctu 0,05 yCTaHOBUTH, 3HAUMMO WJIM HE3HAYMMO
pa3IMYaroTCs pe3yJIbTaThl U3MEPEHHU, B MPENOI0KEHUU, YTO OHU PACIPEACIICHBI
HOPMAaJILHO.
1. x,=1x,=3 X;=5X, =6,% =8,X, =9;
Y1 =10, Y, =3, Y3 =6, Y4 =1, Ys =1, Ye =4.
2. X =2,X,=3, X, =5,%, =6,X; =8,%, =10;
Y1=8,Y,=3 Y3 =6y, =L Yys =7Ys =5.
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10.

11.

12.

13.

14,

15.

X, =4,X, =3, X;=7,X, =6,X; =8,Xs =10;
Y,=9Y,=4,Y,=6y,=2,y. =7, Y, =4.
X, =1LX, =4, X;=6,X, =7,X, =8,X;, =10,
y, =10,y, =3, y,=6,y, =1y, =7y, =4.
X, =2,X, =3, X3 =5,X, =6,X; =8,X, =10,
y,=11y,=4,y,=6,y, =1y, =7,y, =4.
X, =2,X, =3, X3 =5,X, =6,X; =8,X, =10,
y, =10y, =3, y,=6,y, =1y, =7y, =4.
X =LX,=2, X, =4,X, =6,X; =8,X; =10,
y, =10,y, =3, y,=6,y, =1y, =7,ys =4.
X, =2,X, =3, X3=95,X, =6,X; =8,X, =10,
Y1=8Y, =4 ¥3=6,yY,=LYys =7, Y5 =5.
X, =2,X, =3, X; =5,X, =6,%X;, =8,%, =10,
y,=8,y,=3 Y,=6,y,=10,y. =7,y =4.
X, =2,X, =3, X3 =5,X, =6,X; =8,X, =10,
y, =10y, =3, y,=6,y, =1y, =7y, =4.
X =LX,=2 X,=3,X,=6,X; =8,X;, =9,
y, =10y, =3, y,=6,y, =1y, =7,y, =4.
X, =5,X, =4, X, =5,X, =6,X;. =8,X, =10;
y, =10y, =3, y;=6,y, =1y, =7y, =4.
X, =2,X, =3, X3 =95,X, =6,X; =8,X, =10,
y, =10y, =4, y,=6,y, =10,y, =7,y, =4.
X =3,X, =4, X; =5X, =6,%;, =8,%, =10,
y, =10,y, =3, y,=6,y, =1y, =7y, =4.
X, =2,X, =3, X; =5,X, =6,%X;, =8,%, =10,
y,=8Y,=4Y,=6y,=10,y. =7,y, =4.
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16. x, =8,x, =3, X =5,%, =6,%; =8, X, =10;
y,=10,y, =3, ¥, =6,y,=1y. =7,y, =9.
17.x,=7,x, =3, X, =5,%X, =6,%; =8,%, =10;
y, =10y, =3, ¥, =6,y,=5Yy. =7,y, =8.
18. %, =8,x, =3, X =5,%, =6,%; =8, X, =10;
y,=10,y, =3, ¥, =6,y, =4,y. =7,y =7.
19. %, =6,x, =3, X, =7,%, =6,%X; =8,X, =6;
y,=10,y, =3, ¥, =6,y, =1 y. =7,y,=4.
20.x, =2,%, =3, X, =5,X, =6,%; =8,%X, =10;
y,=4,¥,=3, Y,=6,y,=5VY. =7,Y, =6.
IIpumep. [1o 3a7aHHBIM UCXOJIHBIM JIAaHHBIM HEOOXOJMMO HANTH U TTOCTPO-

HUTb OMIINPHUYICCKYIO (1)YHKI_[I/II-O pacinpcaciCHus, IOCTPOUTD ITOJIMI'OH 9aCTOT, HaWTU
YUCJIOBBIC XaPAKTCPHUCTHUKU K TOYCUHBIC OICHKH YHCJIOBBIX XaPAKTCPUCTHK.

1. VI3 reHepalibHOM COBOKYITHOCTH M3BJIEYE€HA BHIOOPKA
Xi 7 9 11 | 13 | 15 | 17 | 19 | 21 | 23 | 25 | 27

n; 2 4 6 10 | 18 | 20 | 16 | 11 7 3) 1

Haiiti 1 mocTpouTh SMIUPUYECKYIO (PYHKIIMIO pacCIpeesieHus, MOCTPOUTD
MOJIMTOH 4acTOT. HailTh ToueyHbIe OLIEHKHU YHCIIOBBIX XaAPAKTEPUCTHK.

2. 13 reHepanbHON COBOKYITHOCTH U3BIICYEHA BHIOOPKA

X; [9, 11) [[11,13) | [13, 15) | [15, 17) [ [17, 19) | [19, 21) | [21, 23]
n; 6 13 18 25 18 12 8

HOCTpOI/ITB rucrorpaMmmy 4acCcTtoT U HaWTH YMCIIOBBIC XapaKTCPUCTUKMU.

3. U3 renepaibHON COBOKYITHOCTH U3BJIE€UYE€HA BHIOOpKA

Xi 8 11 14 17 20 23 26 29 32 35 38

n; 1 4 6 10 19 20 15 11 9 3 2

Haiiti 1 mocTpouTh SMIUPUYECKYIO (PYHKITUIO pACIpPEACIICHUs, TOCTPOUTD
MOJIUTOH YacTOoT. HailTh ToueuHbIe OLIEHKH YUCIOBBIX XaPAKTEPUCTHK.
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4. 3 reHepaabHOM COBOKYITHOCTH M3BJIeUEHA BHIOOPKA

Xi

[7,9)

[9, 11)

[11, 13)

[13, 15)

[15, 17)

[17,19)

[19, 21]

N;

5

11

20

27

19

12

6

HOCTpOI/ITI) TuCcTorpaMmy 4aCTtoT u HAWTH YHCJIOBEIC XApaKTCPHUCTHUKMU.

5. W3 renepanbHON COBOKYITHOCTH U3BJIEUYEHA BHIOOpKA

11 13 15 17 19 21 23 25 27 29 31

ni 2 4 6 10 18 20 16 11 7 3) 1

Haiitu 1 moctpouth SMIUpUYECKyI0 (PYHKIIMIO pacCTpeeieHHs], TOCTPOUTD
MOJIUTOH 4acTOT. HaliTu ToueuHbIe OLIEHKH YUCIOBBIX XapaKTEPUCTHK.

6. U3 renepalibHON COBOKYITHOCTH MU3BJICUYE€HA BHIOOpKA

13 15 17 19 21 23 25 27 29 31 33

n; 1 ) 5 11 17 21 15 12 8 4 1

Haiitu 1 moctpouth SMIupuyeckyro GyHKIUIO pacTpeeICH ], TOCTPOUTD
MOJIUTOH 4acTOT. HaliTh ToYeuHbIe OLIEHKU YUCIOBBIX XapaKTEPUCTHK.

7. VI3 reHepanbHON COBOKYITHOCTH M3BJI€YEHA BHIOOPKA

X [11, 14) [ [14, 17) | [17, 20) | [20, 23) | [23, 26) | [26, 29) | [29, 32]

n; 4 10 21 27 22 11 3)

[TocTpouts TUCTOrpaMMy YaCTOT U HAUTH YHUCIIOBBIE XapaKTEPUCTUKHU.

8. U3 reHepaibHOI COBOKYMTHOCTH M3BJIICUE€HA BEIOOpKA

18 21 24 | 27 30 | 33 36 39 42 | 45 | 48

n; 2 4 7 11 16 21 15 11 7 3) 1

Haiiti 1 mocTpouTh SMIUPUYECKYIO (PYHKITUIO pACIpPEACIICHUs, TOCTPOUTD
MTOJIMTOH 4acTOT. HailTu ToueuHbIle OLIEHKHU YUCIOBBIX XapPAKTEPUCTHUK.

9. U3 reHepasibHOM COBOKYITHOCTH M3BJI€YeHA BHIOOpKA

[15, 18) | [18, 21) | [21, 24) | [24, 27) | [27, 30)
n 5 11 22 26 21

X [33, 36) | [36, 39]

11 4

[TocTpouTts TUCTOrpaMMy YaCTOT U HAUTH YHUCJIOBBIE XapaKTEPUCTUKHU.
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10. U3 renepanbHON COBOKYITHOCTH M3BJIEYEHA BEIOOPKA

Xi 22 25 27 29 | 325|345 | 37 | 395|425 | 45 48

n; 2 4 6 10 18 20 16 11 7 3) 1

Haiit 1 mocTpouTh SMIUPUYECKYIO (PYHKIIHIO paCIpeaeTeHHs], TTOCTPOUTh
IIOJIUTOH 4acTOT. HaliTh ToYeuHble OLIEHKN YUCIOBBIX XapaKTEPUCTHK.

2. 3ajaHus 1 TEKyHIero KOHTPOJIA

Bonpocwt ona noemopenus

1. Teopemsr meopuu eeposmuocmeli.

2. Yucnosvle xapakxmepucmuku OUCKPEMHbIX U HENpepbleHblX CAVHAUHbIX
BENUYUH.

3. 3axonvl pacnpedenenusi 6epoamHOCmel HeNnpepPbl8HbIX CYUAUHBIX GelU-
YUH.

4. OcHoBHble NoHAMUS MAMEMAMUYECKOL CIMAmUCmuKu.

5. Onemenmuwi KOppeAIUUOHHO2O analu3a.

2.1 IIpumepsI pelIeHUs TECTOBBIX 3aJaHUM

3aoanue Nel.

UrpanbHast kocTh OpocaeTcsi oauH pa3. Torma BEpOATHOCTh TOTO, YTO Ha

BEPXHEH I'PaHU BBINAAET HEUETHOE YUCIIO OYKOB, PaBHA. ..
1 1 1
o — o — o — 0 01
3 2 6
Pewenue.

PaccmoTpum coObiTHEe 4 — HA BEpPXHEW TpaHU BBIMAAET HEYETHOE YHUCIIO OY-

. m
koB. Bocrnonwzyemcst dopmynonn P(A)=—, rae n— o0IIee 4Yuciio BO3MOXKHBIX
n

QJICMCHTAPHBIX HCXOOOB HCIIBITAHHA, 4@ M— YHUCJIO0 3JICMCHTAPHBIX HCXOI0B, Ona-
TONpUATCTBYIOIINUX ITOSABJICHHIO cobpiTHs A. B Hamem CJIydac BO3MOJKHBI 6 oie-

MCHTApPHBIX UCXOOO0B, U3 KOTOPLIX 6J]aFOHpI/I$ITCTBy}OH_II/IMI/I SBIIAIOTCA TPpU HCXOOa
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(omHO OYKO, TpU OYyKa W NATh oukoB). CnegoBaTenbHO, mM=3, Nn=6,

P(A):m:§=1. Omeem. l
n 6 2 2

3aoanue Ne2.

C nepBoro cranka Ha coopky noctymnaetr 20%, co Broporo — 80% Bcex je-
taneir. Cpenu neraneid mepBoro cranka 85% craHmapTHbIX, BTOporo — 95%.
Haynauy B3siTas AeTajib OKazajach HECTaHAAPTHOM. Torga BEpOATHOCTh TOTO, YTO
OHA MOCTYMHJIa Ha COOPKY CO BTOPOTO CTaHKa paBHaA...

oﬂ OEO3 o 0,07
7 7 14

Pewenue.

PaCCMOTpI/IM CcOOBITHE A — B3ATas Hayaady ACTaJIb OKa3aJlaChb HCCTaHIApPT-

Hoii. Torga o popmyie nmonHoi BeposTHocTu P(A) = P(B,) P, (A)+P(B,)-Py (A).
B, — AeTanb MOCTyHUIIa ¢ IEPBOTO CTaHKa, Toraa P(B,)=0,2.
B, — IeTanb OCTYyIMIIa CO BTOPOro cTaHka, rorga P(B,)=08.

Pg, (A)— yCiI0BHast BEPOSATHOCTH TOrO, YTO ACTalb HECTAHIAapTHA, €CIIM OHA

U3rOTOBJICHA HA MEPBOM CTaHke, Py (A)=015.

Pg, (A)— yci0BHas BEPOATHOCTh TOTO, YTO JACTalb HECTaHAAapTHA, €CIIM OHA

U3rOTOBJICHA HA BTOPOM cTaHke, Py (A) =0,05.

Torma BEPOSTHOCTD coObITHUS A paBHa

P(A)=P(B,)-P, (A)+P(B,)- Py, (A)=0,2-015+0,8-0,05 = 0,07 .

BeposiTHOCTh TOTO, UTO HECTaHIapTHas JeTaldbh MOCTYIWJIa Ha COOPKY CO

BTOPOTO CTaHKa, BEIYUCINM 110 popmyrie baiteca:

o5y PB) PN 08005 004 4
2 (B, P(A) 007 007 7 7
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3aoanue No3.

JIuckpeTHas cirydalHas BeJIMYMHA X 3aJaHa 3aKOHOM pacCIpEelesieHUs Be-

POSITHOCTEM:
X 1 3 5 6
P 0,1 a b 013

Torna 3nHaueHust am b MOryT OBITH PaBHHI. ..
©a=03b=0,2
©a=03b=01
© a=06,b=06
0 a=04,b=0,2

Pewenue.

Tak Kak cyMMma BEPOSITHOCTEM BO3MOKHBIX 3HaueHWW X paBHa 1, TO
a+b=1-01-0,3=0,6. OTOMY yCIOBHIO YIOBIECTBOPSET OTBET: a =0,4,b=0,2.

3aoanue Ne4.

N3 renepanbHON COBOKYITHOCTH M3BJIE€Y€HA BHIOOpKA 00BbeMa n=110:

X 4 6 8 10 12 14
n, 10 15 20 25 30 N
Torna 3HaueHue n, paBHO...

010 o020 o35 0110
Pewenue.

k
O6beM BBIGOPKH BBIYHCISETCS 110 GopMysie N= Y Nn;, TAe N,— 4acToTa Ba-
i=1

puanthl X;. Torma n, =110-10-15-20-25-30=10. Omegem: 10.

3aoanue Noj.

B pesynbrare usmepeHuii HEKOTOpor (U3MUECKOW BETUYMHBI OJTHUM MpPU-
OoopoM (0e3 cUCTEeMATHUYECKUX OIIMOOK) MOJIyYEHbI CIEeIYIOIINE pe3yJbTaThl (B

MM): 12,5; 14,5; 16,5. Toraa HecMellleHHas OIICHKA TUCTIEPCUH PaBHA. ..
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02 040145 o8
Pewenue.

HecMmermenHas orieHKa TUCTIEPCUH BBIUUCIISETCS TIO (JopMyIIe:

2 (x, —xz)? _ 2%
S = S , rIe Xp = -+ Haiinem
n-1 n

>x
Yo oo _125+145+165

y (Xi —)_(B)2
52— IZ——1: 1 _ (12,5-14,5)° +(14’53_1f’5)2 +(165-145)° =4. Omeem: 4.
-~ _

3aoanue Ne6.

HGHpepBIBHEUI cnyqaﬁHa;I BE€JIMUMHA X 3a/laHa IJIOTHOCTBIO pacipCaciCHnuA

2
y (R
BeposiTHOCTEN f(Xx)=————€ % . Torma MaTeMaTHU4YECKOE OKHUIAHUE a U CPEIHEE

527

KBaJIPaTHYECKOE OTKIIOHEHHUE o ITOM CIy4alHOW BEJIMYUHBI PABHBI. ..

O a=-40=50 0 a=50c=4
0 a=4,0=5 O a=4,0=25
Pewenue.

[ImoTHOCTE pacnpeneneHrss BEPOSITHOCTEW HOPMAJIIBHO pPaclpeieieHHON

7(x—a)2

. 1 2
CIy4alHON Benu4yuHBl X uMeeT BUA: f(X)=———e ?° , rae a=M(X), a:a(x).
o2

[TosTomy a=4,0=5. Omeem: a=4,0=5.

3aoanue No7.

JlaH joBepUTENbHBIN HHTEPBaN (18,44;19,36) ISl OLIEHKH MATEMATHYECKOTO
0KHJaHUs HOPMAJIGHO PACIPENEIICHHOIO KOJIMYECTBEHHOTO IMpH3HaKa. Torga To-

YCYHad OOCHKA MAaTCMAaTHUYCCKOI'O OKM/IaHUA paBHA. ..
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0189 o 0,46 01885 0190

Pewenue.

HNuTepBasibHAsA OlICHKAa MAaTEMaTUYECKOrO OKUJAHHWS HOPMAJIBHO pacmipese-
JICHHOTO KOJIMYECTBEHHOTO TMpH3HAKA MPEACTABISIET COOOM HWHTEpBAJ, CHUMMET-
PUYHBIA OTHOCHUTENILHO TOYEYHOM OIleHKH. Torjma ToueuHas oleHKa OyJeT paBHA

18,44+19,36 =18,9. Omeem: 189.

3aoanue NoS.
[Ipu mocTpoeHUU BHIOOPOYHOTO ypaBHEHUS MApPHOM PErpecCHU BBIUHCIICHBI

BBIOOPOYHBIN KO3 PUIIMEHT KOppensiuuu r, =0,86 U BRIOOPOUYHBIE CPEIHUE KBa-
paTU4YecKHue OTKJIOHEHUS o,=24 U o, =4,8. Torna BeIOOPOUYHBIN KOI(PPUIUEHT

perpeccun Y Ha X paBeH

0043 © 805
0 -172 0172

Pewenue.

Br16opounbiii k03 duLKEeHT perpeccu Y Ha X BBIUUCISAETCS MO popmyIie

Oy 48
Pyx =Tg - —, Py =086-—=172. Omeem: 1,72.
Oy 2,4
3aoanue No9.

Ecnu ocHoBHas rumnoresa umeert Bug H,: p=0,3, TO KOHKYpPUPYIOLIEH TUIIO-

TE€30U MOKET SIBISATHCH. ..

0 H,: p=03 O H,: p<£03
0 H,: p>030 H,: p>0,2
Omeem: p=0,3.

3aoanue NelO0.
Mopa BapuanuonHoro psaaa 3, 4, 6, 6, 7, 10, 11, 12 paBHa...
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07 03012 06

Pewenue.

Mooli BapHaIllMOHHOTO psija HA3bIBA€TCS BapHaHTa, MMEIOIIAas HAHOOIb-
IIYIO 4acToTy.

Takoil BapraHTOM ABJISETCS BapraHTa 6, 4aCTOTAa KOTOPOU paBHA JIBYM.

Omeem. 6 .

3aoanue Nell.

Menuana BapuauroHsoro paaa 3, 4, 5, 6, 7, 12 paBHa...

o5 06 055 0175

Pewenue.
MenuaHol BapHallMOHHOTO psJia HA3bIBAETCA BapUAHTA, PACIIOJIOXKEHHAs B
CEepeIMHE BApUALIMOHHOTO psifia. Tak Kak B CEpEAUHE PsAJZia PACIoIaratoTcs JBE Ba-

puaHThl 5 U 6, TO MeJMaHa paBHA UX cpeaHel apudmeTudeckon 5,5.

Omeem: 55.

3aoanue Nel2.

JlaHbI 1BE HE3aBUCUMBIE THUCKPETHBIE CITyYalHbIE BEIMUUHBL X M Y !

Torma 3akoH pacrpeneneHuss BEpOATHOCTEN CYMMBbI X +Y HMEET BHI. ..

X+Y 4 5 6 7
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X+Y 4 5 6 7
p 0,08 | 0,32 | 012 | 0,48

Pewenue.

Bo3MmoxHBIE 3HaYC€HHEM Xij CYMMBbI JHUCKPCTHBIX CﬂyqaﬁHBIﬁ BCIIMYUH
OIIPCACIIAIOTCA KaK Xij = Xi +YJ- , 4 COOTBCTCTBYIOIIHNC BCPOATHOCTHU KadK IIPOHU3BC-

OCHHUE P; =P;-q; = p(X =x)-p(y=y;). COOTBETCTBEHHO,

X+Y 4 5 6 7
p 0,08 | 0,32 | 012 | 0,48

3aoanue Ne 13.

Bri0opouHOoe ypaBHEHHE TNapHOW perpeccuu umeeT Bua y=6-3x. Torma
BBIOOPOYHBIN KOA((OUIIMEHT KOPPEISILIMU MOKET OBITh PaBEH. . .

0-09 009060 ©0-30

Pewenue.

3HavyeHue BHIOOPOUHOr0 KOA(DPUIIMEHTa KOPPEISIIIUU, BO-NIEPBBIX, MPUHA/-
JIEKHUT TIPOMEKYTKY [-1;1], @ BO-BTOPBIX, €r0 3HAK COBIAIAET CO 3HAKOM BBHIOOPOY-
HOro Ko3(duiireHTa perpeccuu. ITUM YCIOBUAM yIOBJIETBOpsieT 3HaueHue —0,9.

Omeem: —09.

3aoanusn 014 camocmoamenbHoil NO020MoEKU

1. Bpoiensl Be urpajibHbie KOCTU. HaillTu BEpOATHOCTH TOTO, YTO Ha
MEPBOIl KOCTU BHINAJIO 2 OYKa MPHU YCIOBUH, YTO CyMMa OYKOB, BBIABIIMX HA
JBYX KOCTSX, MEHbIIIE 0.

2. U3 nByX K0J10]1 BHIHUMAIOT 110 oj1HOM KapTe. CoObiTHe A — {KapTa u3
nepBOM KOJIOABI KpacHO# MacTu} U B- {kapTa u3 BTopoi k010161 0yOHOBOM
MacTH }. YKaXUTe BEpHbIC YTBEPIKICHUS:

1) cobbiTust A U B ABIISIOTCS 3aBUCUMBIMU;
2) coObiTus A 1 B SIBISITOTCS HECOBMECTHBIMU;

3) coObiTHs A U B SIBASIIOTCS COBMECTHBIMU;
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4) coObITus A 1 B SBISIOTCS HE3aBUCHMBIMH.

3. Cnyuaiinple coObiTus A u B, yaoBieTBOpsIomue YyCIOBUSIM
P(A)=0,6,P(B) =0,4,P(AB) = 0,2, IBIAIOTCS:

1) COBMECTHBIMU U 3aBUCHUMbBIMH;
2) HECOBMECTHBIMU U 3aBUCUMBIMU;
3) COBMECTHBIMHU U HE3aBUCUMbBIMU;

4) HECOBMECTHBIMU U HE3aBUCUMBIMHU.
4. Jlns ymydileHus KayecTBa paJuoCBs3H UCIOJIb3YIOTCS JIBA PAIUOIPH-

€MHHKA. BEposATHOCTh IpHEMa CUTHAJIA KaXIbIM IPUEMHHUKOM paBHa 0,8, ¥ 3TH

ABa COOBITHS (HpI/ICM CHUIrHalia HpI/IeMHI/IKOM) HC3aBHUCHUMBI. OHpGIIeJII/ITL BCPO-
ATHOCTBb IIPpHUCMa CHUI'HAJI4, CCJIIM BCPOATHOCTD 0e30TKa3HOMI pa6OTBI 3a BpEMA

ceaHca paguoCBsI3U I KaXK0ro npueMHuKa pasxHa 0,9.

5. Tlo oleHKaM HKCIEPTOB BEPOSITHOCTH OAHKPOTCTBA JJIA JBYX MpE.-
NPUATUN, TPOU3BOIAIINX PA3HOTUIIHYIO MPoAyKuuto, paBHbl 0,3 u 0,35. Halitu
BEPOSITHOCTh OAHKPOTCTBA 000UX MPEITPUATHH.

6. Ilo MumeHn MPOU3BOAUTCS TPU BBICTpESIA. 3HAUYECHNE BEPOSTHOCTH HU
OJIHOTO TIOTIaIaHusl TIPU BCEX TpeX BbIcTpesnax paBHO 0,6; 3HaUE€HHE BEPOSITHO-
CTH POBHO OJIHOTO Tionajanus - 0,2; 3HaYeHHUE BEPOSTHOCTU POBHO JIBYX MOMa-
nanuii - 0,1. HaliTu BEpOSITHOCTH TOTO, YTO MHUIIICHb OyIET TIOpaKCHA He MeHee
ogyx pas.

7. BeposiTHOCTH TOTO, UTO JeTaib OpakoBanHas, paBHa 0,005. IIpoBeps-
ercs 400 neraneit. OnpeneanuTs BEPOITHOCTh TOTO, YTO O0JbIe 3 AeTanei oka-
3aJIUCh C OpaKOM.

8. BuyTps kpyra pammyca 4 Haymady OporeHa Touka. Haiftu BeposiT-
HOCTB TOTO, YTO TOYKA OKa)XETCSI BHE BIIUCAHHOTO B KPYT KBajpara.

9. Moneta mogOpaceiBaeTcs nATh pas. [[ocTpouTh psig 1 MHOTOYTOJIBHUK
pacnpeaeneHust IMCKPETHONW CIIy4allHOW BEJIMYUHBI Z — YUCJIA BBITAJICHUN Tep-

0a.
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10. luckpeTHas ciydaiiHas BelryrHa X 3a/laHa 3aKOHOM paclpeesIeHus

BEPOSTHOCTEM:
X -1 3 6 7 8
p 0,1 0,4 0,3 0,1 0,1

Haiitu eé QpyHKIMIO pacrpe/ie/iCH s 1 BEPOSITHOCTh P(3< x< 7).

11. luckpeTHas ciy4aiiHasi BelrurMHa X 3a/laHa 3aKOHOM pacIpeiesIeHUs

BEPOSATHOCTEM:
X -1 3)
p 03 0,7

OHpCI[CJII/ITI) €€ YHUCIIOBBIEC XapaKTCPHUCTHUKHU.

12. HenpepsiBHas cinydaiiHas BeauurHa X 3ajaHa TUIOTHOCTBIO paclipe-
NEJIEHUS BEPOSITHOCTEM;

(0 pu x <0,

f(x)=<Cx® mpu 0 <x <6,

>
(0 mpux > 6.
Haittu 3nauenune napamerpa C.

13. HenpepriBHas cinyuaiiHas BeanunHa X 3ajaHa TUIOTHOCTBIO paclipe-
NEJIEHUS BEPOSATHOCTEM;

(0 mipu x <0,

f(x)=<2x/25 mpu 0 <x <35,

0 mpu x > 5.

Haiitn €€ maTemaTtndeckoe OXXUJAaHUE, TUCTIIEPCUIO U CPEIHEE KBa/l-

PAaTHICCKOC OTKIIOHCHHUC.
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14 HenpepwiBHas ciydaitHas BenwmunHa X 3amaHa (QyHKIMEH pacrpese-
JICHUsI BEPOSITHOCTEMN;

(0 mpu x <0,

F(x)= /25 mpu 0 <x <5,

J mpu x > 5.
Haiiti €€ mioTHOCTH pacrpenencHus u P(4 < x < 6).

15. HaliTu maTeMaTudeckoe OXUJaHWE U JUCIEPCUI0 HOPMAILHO pac-

HpCI[CJIGHHOﬁ cnyqaﬁHoﬁ BEJIMUKUHBI X C IJOTHOCTBIO pacipcaciiCHus BCPO-

_(x=6)?
e 50
527

16. Haiitm Moy BapuanmonHoro psiaa 1,2, 5, 6, 7, 7, 10.

siTHOCTEN f (X) =

17. HaiiTi ucrpaBieHHYIO aucriepcuio S° s BEIOOpKH oObema n =10,
eciu BbIOOpoYHas aucnepcus D =180.
18. Onpenenutb BHIOOPOUYHBIA KOAPOUIIUEHT KOPPEISIUU, €CIH BBIOO-

POYHOE YpaBHEHHE MTAPHON PETPECCUUA UMEET BUJL Y = —3+ 2X

2.2 KoHTpOJIbHBIE BONIPOCHI

Hanpaenenue noozomoexku 23.05.01, 23.03.03.

1. Bvibopxu u ux xapakxmepucmuxu

[IpeameT MaTeMaTUYECKON CTAaTUCTUKU. | 'eHepanbHas U BbIOOpOYHAsi COBO-

KynHOCTH. CTaTUCTUYECKOE pacIpesiesieHne BBIOOPKU. DMnupuueckas (QyHKIUsS

pactipenencHus. ['padudeckoe M300paKEHUE CTATUCTHYCCKOTO PaCIpeiCICHUS.

YucnoBeie XapaKTCPUCTUKHU CTATUCTUYCCKOTO PACIIPCACICHU.

2. 3axomusl pacnpeodenenus Ciy4auHblx eUYUH

3akoH OMHOMHUAJILHOTO pacrnpeesieHust; 3aKoH peakux coobituii (Ilyacco-

HA); 3aKOH HOPMAaJbHOTO pacHpeleieHUs; XapaKTepUCTUKA YKJIOHEHUU OT HOP-

MaJIbHOT'O 3aKOHA; 3aKOH pachpeiesieHus dKcreHTpucutera (Pemes).
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3. Bvibopounuwiti memoo

OcHOBHBIE TIOHATHUS U OTPECIICHUSI TCOPUHU BBIOOPOK; 33a/1a4H BBIOOPOUHOTO
METO0/1a; CBOMCTBA BHIOOPOUHBIX CPEIHUX U JUCIIEPCHUI; OlIEHKA TOYHOCTH BBIUKC-
JICHHsI TeHEPAIbHON CpEelHEN MO NaHHBIM BBIOOPKH; OIIEHKA TOYHOCTHU BBIYHUCIIE-
HUS CPEIHEr0 KBaJpaTHUYECKOro OTKJIOHEHHs; T€HEpaIbHOW COBOKYMHOCTH IO
JTAHHBIM BBIOOPKH; OlIEHKA MapaMeTpOB HOPMAJILHOTO pacipeieNieHUs: ¢ OMOIIbIO
JIOBEPUTENBbHBIX HHTEPBAIOB; 00pab0TKa CTATUCTUYECKUX JTaHHBIX U ONPECICHNE
XapaKTEPUCTUK SMIIUPUUYECKOTO paCIIpEICNICHUS; COTIOCTABICHNUE U MTPOBEPKA CXO-
JTUMOCTH IMIUPUIECKUX pacTpeiesIeHUui C TeOPETUIECKUMH.

4.Onemenmsl meopuu 0YyeHoK U NPOBEPKU SUNomes

OrneHka HEM3BECTHBIX NapaMeTpoB. MeTobl HAXOXACHUS TOUYEUYHBIX OLle-
HOK. [loHATHE MHTEPBATBLHOTO OLIEHWBAHUS MapaMmeTpoB. J(oBepuUTeIbHBIC UHTEP-
BaJIbl JUIs MapaMeTpOB HOPMaJbHOrO pacnpeneneHus. [IpoBepka cTaTUCTHUECKUX
runotes. [IpoBepka runores o 3akoHe pacrpeneacHus.

5. Cmamucmuueckue mMemoobl 8 MEeXHOI02UYECKUX UCCTe008AHUSX

HccnenoBaHue BIMSHUS TEXHOJOTMYECKUX (PAKTOPOB HAa TOYHOCTH OOpa-
OOTKM W MIEPOXOBATOCTh MOBEPXHOCTH. OOpabOTKa IKCHIEPUMEHTAIBHBIX JaHHBIX
10 CIIOCO0Y HAaUMEHBIINUX KBAJPATOB.

6. Ananuz mounocmu, cmadurbHOCMU U YCMOUYUBOCIU MEXHOIOSUYECKUX
npoyeccos

CraTucTrueckoe peryjJupoBaHUE TEXHOJIOIMYecKoro mpouecca. CTaTuctu-
YECKUM TPUEMOYHBIN KOHTPOJIb HAIE)KHOCTH.

CratucTUyeckil aHaIu3 TOYHOCTU MEXaHWYECKOM 0O0pabOTKM U CTaTHCTH-
YECKOE€ PETyINPOBAHUE TEXHOJIOTMUYECKHUX MPOIIECCOB.

7. Teopemuueckue ouazspammvpl MoYHOCMU 0OPAOOMKU

3amaul CTaTUCTHUUYECKOrO aHalIW3a TOYHOCTH MEXaHHM4eCKOH o0paboTKu.
CraTucTHUeCKUl aHaJIU3 MOCPEACTBOM OOJBIINX BBIOOPOK. CTaTUCTUYECKUI aHa-
JU3 TIOCPEACTBOM MaJbIX BBIOOPOK. CTaTUCTHUECKUN aHAJIW3 C TIOMOIIbIO TOYEY-
HbIX auarpamM. OlleHKa TOYHOCTH 0O0paOOTKH (POPMBI M B3aUMHOTO PACIIOJIOMXKE-

HUs TOBEPXHOCTEW M oceil aertanedl. CTaTUCTUYECKHE METOAbI PEryJIHpPOBAHUS
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TEXHOJIOTUYECKHX MpoIeccoB. MexaHu3alus onepaluuidi CTaTUCTUYECKOTO aHaIn3a
U CTaTUCTHYECKOTO PETYIUPOBAHMS TEXHOJIOTHUUYECKUX TpoIeccoB. TOYHOCTH 00-
pabOTKH U3JENHUI B MAIIMHOCTPOCHUH U METO/IbI €€ JOCTUKEHUSI.

8. OcHogHble nozpewHocmu npu MexaHuieckou oopabomke u coopke

[TorpemHocT MeXaHUYECKON OOpaOOTKM M 3aKOHBI WX pacHpeiesICHHUS.
Omnpenenenue MorpenrtHocTet 00padboTKU METOJOM MaTeMaTHUYEeCKOW CTaTHUCTHUKHU.
Omnpenenenne morpemnrHocTed B mporiecce oOpaboTku. KoppensiuuoHHbIi aHanmms
TEXHOJIOTUYECKHX TPOLIECCOB. YCTAHOBIIEHUE CBA3EH MEX]y TOYHOCTHBIMU Xa-
PAKTEpUCTHUKAMH JBYX CMEXHBIX ONEPALMI TEXHOJOTUYECKOIO MpoLecca. AHaIU3

TOYHOCTHU pa6OTBI MMOTOYHBIX JIMHHUH.
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HPUJIOKEHHUE A

Tabdanuna A.1— 3Havenus pynkuuu Jlamiaca

@[x:l=

Ners

1

8
24z

I

X

D(x)

D(x)

D(x)

X

D(x)

X

D(x)

D(x)

0,00

0,00000

0,50

0,19146

1,00

0,34134

1,50

0,43319

2,00

0,47725

3,00

0,49865

0,01

0,00399

0,51

0,19497

1,01

0,34375

1,51

0,43448

2,02

0,47831

3,05

0,49886

0,02

0,00798

0,52

0,19847

1,02

0,34614

1,52

0,43574

2,04

0,47932

3,10

0,49903

0,03

0,01197

0,53

0,20194

1,03

0,34849

1,53

0,43699

2,06

0,48030

3,15

0,49918

0,04

0,01595

0,54

0,20540

1,04

0,35083

1,54

0,43822

2,08

0,48124

3,20

0,49931

0,05

0,01994

0,55

0,20884

1,05

0,35314

1,55

0,43943

2,10

0,48214

3,25

0,49942

0,06

0,02392

0,56

0,21226

1,06

0,35543

1,56

0,44062

2,12

0,48300

3,30

0,49952

0,07

0,02790

0,57

0,21566

1,07

0,35769

1,57

0,44179

2,14

0,48382

3,35

0,49960

0,08

0,03188

0,58

0,21904

1,08

0,35993

1,58

0,44295

2,16

0,48461

3,40

0,49966

0,09

0,03586

0,59

0,22240

1,09

0,36214

1,59

0,44408

2,18

0,48537

3,45

0,49972

0,10

0,03983

0,60

0,22575

1,10

0,36433

1,60

0,44520

2,20

0,48610

3,50

0,49977

0,11

0,04380

0,61

0,22907

1,11

0,36650

1,61

0,44630

2,22

0,48679

3,55

0,49981

0,12

0,04776

0,62

0,23237

1,12

0,36864

1,62

0,44738

2,24

0,48745

3,60

0,49984

0,13

0,05172

0,63

0,23565

1,13

0,37076

1,63

0,44845

2,26

0,48809

3,65

0,49987

0,14

0,05567

0,64

0,23891

1,14

0,37286

1,64

0,44950

2,28

0,48870

3,70

0,49989

0,15

0,05962

0,65

0,24215

1,15

0,37493

1,65

0,45053

2,30

0,48928

3,75

0,49991

0,16

0,06356

0,66

0,24537

1,16

0,37698

1,66

0,45154

2,32

0,48983

3,80

0,49993

0,17

0,06749

0,67

0,24857

1,17

0,37900

1,67

0,45254

2,34

0,49036

3,85

0,49994

0,18

0,07142

0,68

0,25175

1,18

0,38100

1,68

0,45352

2,36

0,49086

3,90

0,49995

0,19

0,07535

0,69

0,25490

1,19

0,38298

1,69

0,45449

2,38

0,49134

3,95

0,49996

0,20

0,07926

0,70

0,25804

1,20

0,38493

1,70

0,45543

2,40

0,49180

4,00

0,49997

0,21

0,08317

0,71

0,26115

1,21

0,38686

1,71

0,45637

2,42

0,49224

4,05

0,49997

0,22

0,08706

0,72

0,26424

1,22

0,38877

1,72

0,45728

2,44

0,49266

4,10

0,49998

0,23

0,09095

0,73

0,26730

1,23

0,39065

1,73

0,45818

2,46

0,49305

4,15

0,49998

0,24

0,09483

0,74

0,27035

1,24

0,39251

1,74

0,45907

2,48

0,49343

4,20

0,49999

0,25

0,09871

0,75

0,27337

1,25

0,39435

1,75

0,45994

2,50

0,49379

4,25

0,49999

0,26

0,10257

0,76

0,27637

1,26

0,39617

1,76

0,46080

2,52

0,49413

4,30

0,49999

0,27

0,10642

0,77

0,27935

1,27

0,39796

1,77

0,46164

2,54

0,49446

4,35

0,49999

0,28

0,11026

0,78

0,28230

1,28

0,39973

1,78

0,46246

2,56

0,49477

4,40

0,49999

0,29

0,11409

0,79

0,28524

1,29

0,40147

1,79

0,46327

2,58

0,49506

4,45

0,50000

0,30

0,11791

0,80

0,28814

1,30

0,40320

1,80

0,46407

2,60

0,49534

4,50

0,50000

0,31

0,12172

0,81

0,29103

1,31

0,40490

1,81

0,46485

2,62

0,49560

4,55

0,50000
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IIpononkenune Tadauubl A.1

0,32

0,12552

0,82

0,29389

1,32

0,40658

1,82

0,46562

2,64

0,49585

4,60

0,50000

0,33

0,12930

0,83

0,29673

1,33

0,40824

1,83

0,46638

2,66

0,49609

4,65

0,50000

0,34

0,13307

0,84

0,29955

1,34

0,40988

1,84

0,46712

2,68

0,49632

4,70

0,50000

0,35

0,13683

0,85

0,30234

1,35

0,41149

1,85

0,46784

2,70

0,49653

4,75

0,50000

0,36

0,14058

0,86

0,30511

1,36

0,41309

1,86

0,46856

2,72

0,49674

4,80

0,50000

0,37

0,14431

0,87

0,30785

1,37

0,41466

1,87

0,46926

2,74

0,49693

4,85

0,50000

0,38

0,14803

0,88

0,31057

1,38

0,41621

1,88

0,46995

2,76

0,49711

4,90

0,50000

0,39

0,15173

0,89

0,31327

1,39

0,41774

1,89

0,47062

2,78

0,49728

4,95

0,50000

0,40

0,15542

0,90

0,31594

1,40

0,41924

1,90

0,47128

2,80

0,49744

5,00

0,50000

0,41

0,15910

0,91

0,31859

1,41

0,42073

1,91

0,47193

2,82

0,49760

0,42

0,16276

0,92

0,32121

1,42

0,42220

1,92

0,47257

2,84

0,49774

0,43

0,16640

0,93

0,32381

1,43

0,42364

1,93

0,47320

2,86

0,49788

0,44

0,17003

0,94

0,32639

1,44

0,42507

1,94

0,47381

2,88

0,49801

0,45

0,17364

0,95

0,32894

1,45

0,42647

1,95

0,47441

2,90

0,49813

0,46

0,17724

0,96

0,33147

1,46

0,42785

1,96

0,47500

2,92

0,49825

0,47

0,18082

0,97

0,33398

1,47

0,42922

1,97

0,47558

2,94

0,49836

0,48

0,18439

0,98

0,33646

1,48

0,43056

1,98

0,47615

2,96

0,49846

0,49

0,18793

0,99

0,33891

1,49

0,43189

1,99

0,47670

2,98

0,49856
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IMPUJIOKEHUE b

Tadauna b.1—Kpurtnyeckue Touku pacnpenesnenus CTbroeHTa

K\ a 0,1 0,05 0,02 0,01 0,001
1 6,3138 12,7062 31,8205 63,6567 636,6192
2 2,9200 4,3027 6,9646 9,9248 31,5991
3 2,3534 3,1824 4,5407 5,8409 12,924
4 2,1318 2,7764 3,7469 4,6041 8,6103
5 2,0150 2,5706 3,3649 4,0321 6,8688
6 1,9432 2,4469 3,1427 3,7074 5,9588
7 1,8946 2,3646 2,9980 3,4995 5,4079
8 1,8595 2,3060 2,8965 3,3554 5,0413
9 1,8331 2,2622 2,8214 3,2498 4,7809
10 1,8125 2,2281 2,7638 3,1693 4,5869
11 1,7959 2,2010 2,7181 3,1058 4,4370
12 1,7823 2,1788 2,6810 3,0545 4,3178
13 1,7709 2,1604 2,6503 3,0123 4,2208
14 1,7613 2,1448 2,6245 2,9768 4,1405
15 1,7531 2,1314 2,6025 2,9467 4,0728
16 1,7459 2,1199 2,5835 2,9208 4,0150
17 1,7396 2,1098 2,5669 2,8982 3,9651
18 1,7341 2,1009 2,5524 2,8784 3,9216
19 1,7291 2,0930 2,5395 2,8609 3,8834
20 1,7247 2,0860 2,5280 2,8453 3,8495
21 1,7207 2,0796 2,5176 2,8314 3,8193
22 1,7171 2,0739 2,5083 2,8188 3,7921
23 1,7139 2,0687 2,4999 2,8073 3,7676
24 1,7109 2,0639 2,4922 2,7969 3,7454
25 1,7081 2,0595 2,4851 2,7874 3,7251
26 1,7056 2,0555 2,4786 2,7787 3,7066
27 1,7033 2,0518 2,4727 2,7707 3,6896
28 1,7011 2,0484 2,4671 2,7633 3,6739
29 1,6991 2,0452 2,4620 2,7564 3,6594
30 1,6973 2,0423 2,4573 2,7500 3,6460
35 1,6896 2,0301 2,4377 2,7238 3,5911
40 1,6839 2,0211 2,4233 2,7045 3,5510
45 1,6794 2,0141 2,4121 2,6896 3,5203
50 1,6759 2,0086 2,4033 2,6778 3,4960
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IIpononxkenue Tadaunsl b.1

55 1,6730 2,004 2,3961 2,6682 3,4764
60 1,6706 2,0003 2,3901 2,6603 3,4602
70 1,6669 1,9944 2,3808 2,6479 3,4350
80 1,6641 1,9901 2,3739 2,6387 3,4163
90 1,6620 1,9867 2,3685 2,6316 3,4019
100 1,6602 1,9840 2,3642 2,6259 3,3905
110 1,6588 1,9818 2,3607 2,6213 3,3812
120 1,6577 1,9799 2,3578 2,6174 3,3735
0 1,6448 1,9600 2,3263 2,5758 3,2905

Pacnipenenenrie CThIOIEHTA HCIIONB3YETCS MPU MPOBEPKE CTATUCTUYECKUX
TUNOTE3 MpU HEOONBIIOM 00BEME BBIOOPKHU. M3ydyaTh Masble BBIOOPKH Hayall
anrmmiickuii cratuctuk B.C. T'occer (nceBmonum Crteronient) B 1908 rogy. On
J0Ka3aja, 4YTO OLEHKAa PAacXOXICHUs MEXAYy CpeaHeil Majoi BbIOOpKH U

FeHepaJILHOﬁ CpGI[HGﬁ IIOJYNHCHA OCO6OMy 3dKOHY pPaCIIpCaACICHUA].
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IHPUJIOXKXEHUE B

Ta6auua B.1—Tab6auna kpuruyecknux Touek pacnpenenenust llupcona

k/a 10,01 0,025 0,05 0,95 0,975 0,99

1 6,63490 5,02389 3,84146 0,00393 0,00098 0,00016
2 9,21034 7,37776 5,99146 0,10259 0,05064 0,02010
3 11,34487 9,34840 7,81473 0,35185 0,21580 0,11483
4 13,2767 11,14329 9,48773 0,71072 0,48442 0,29711
5 15,08627 12,8325 11,0705 1,14548 0,83121 0,55430
6 16,81189 14,44938 12,59159 1,63538 1,23734 0,87209
7 18,47531 16,01276 14,06714 2,16735 1,68987 1,23904
8 20,09024 17,53455 15,50731 2,73264 2,17973 1,64650
9 21,66599 19,02277 16,91898 3,32511 2,70039 2,08790
10 23,20925 20,48318 18,30704 3,94030 3,24697 2,55821
11 24,72497 21,92005 19,67514 4,57481 3,81575 3,05348
12 26,21697 23,33666 21,02607 5,22603 4,40379 3,57057
13 27,68825 24,7356 22,36203 5,89186 5,00875 4,10692
14 29,14124 26,11895 23,68479 6,57063 5,62873 4,66043
15 30,57791 27,48839 24,99579 7,26094 6,26214 5,22935
16 31,99993 28,84535 26,29623 7,96165 6,90766 5,81221
17 33,40866 30,19101 27,58711 8,67176 7,56419 6,40776
18 34,80531 31,52638 28,86930 9,39046 8,23075 7,01491
19 36,19087 32,85233 30,14353 10,11701 8,90652 7,63273
20 37,56623 34,16961 31,41043 10,85081 9,59078 8,26040
21 38,93217 35,47888 32,67057 11,59131 10,2829 8,89720
22 40,28936 36,78071 33,92444 12,33801 10,98232 9,54249
23 41,63840 38,07563 35,17246 13,09051 11,68855 10,19572
24 42,97982 39,36408 36,41503 13,84843 12,40115 10,85636
25 44,31410 40,64647 37,65248 14,61141 13,11972 11,52398
26 45,64168 41,92317 38,88514 15,37916 13,84391 12,19815
27 46,96294 43,19451 40,11327 16,15140 14,57338 12,87850
28 48,27824 44,46079 41,33714 16,92788 15,30786 13,56471
29 49,58788 45,72229 42,55697 17,70837 16,04707 14,25645
30 50,89218 46,97924 43,77297 18,49266 16,79077 14,95346
31 52,19139 48,23189 44,98534 19,28057 17,53874 15,65546
32 53,48577 49,48044 46,19426 20,07191 18,29076 16,36222
33 54,77554 50,72508 47,39988 20,86653 19,04666 17,07351
34 56,06091 51,96600 48,60237 21,66428 19,80625 17,78915
35 57,34207 53,20335 49,80185 22,46502 20,56938 18,50893
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IIpononxkenue Tadauusl B.1

36 58,61921 54,43729 50,99846 23,26861 21,33588 19,23268

37 59,89250 55,66797 52,19232 24,07494 22,10563 19,96023

38 61,16209 56,89552 53,38354 24,8839 22,87848 20,69144
39 62,42812 58,12006 54,57223 25,69539 23,65432 21,42616
40 63,69074 59,34171 55,75848 26,5093 24,43304 22,16426

41 64,95007 60,56057 56,94239 217,32555 25,21452 22,90561

42 66,20624 61,77676 58,12404 28,14405 25,99866 23,65009

43 67,45935 62,99036 59,30351 28,96472 26,78537 24,39760

44 68,70951 64,20146 60,48089 29,78748 27,57457 25,14803

45 69,95683 65,41016 61,65623 30,61226 28,36615 25,90127

46 71,20140 66,61653 62,82962 31,43900 29,16005 26,65724

47 72,44331 67,82065 64,00111 32,26762 29,95620 27,41585

48 73,68264 69,02259 65,17077 33,09808 30,75451 28,17701

49 74,91947 70,22241 66,33865 33,93031 31,55492 28,94065

50 76,15389 71,42020 67,50481 34,76425 32,35736 29,70668

Boo01ie Takas TOUHOCTH (5 3HAKOB TOCJIE 3aMSITON ) 3HAYCHUN KPUTHYECKUX
TOYEK B CTaTUCTHKE He TpeOyercs. OOBIYHO JOCTaTOYHO ObIBaeT 1-2 3HAKOB MOCIIe

3aIsITON.
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YyeOHOE u3tanue

A3su3sin Hapa ApTyiioBHa

MaremaTnuyeckasi CTaTUHCTHKA

Vuebnoe nocooue

[Tognucano B mevarthb Tupax 5 7k3.
Psazanckuit uHcTUTYT (Prnran) MoCKOBCKOTro MOJUTEXHUYECKOTO YHUBEPCUTETA
390000, r. Psizans, yi. [IpaBo-JIsibenckas, 26/53



