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1 OcHOBBI MAaTEMATHYECKON CTATHCTHKH

1.1 BBenenune

Y4ebHoe mocoOue COAECPKUT MOAPOOHBIA TEOPETHUECKH MaTepHasl IIo
TUCIUIUIMHE «MareMaTudeckasl CTaTUCTUKAY, 3aJlaHus U PElIeHHUs] Ha TPaKTH-
YECKUX 3aHATUSAX U JUIS CAMOCTOSITEILHOTO PEIICHHs, 00pa3Ilbl PEIICHHs TeCTO-
BBIX 3a/IaHUM, CIUCOK KOHTPOJIHBIX BOIMPOCOB, CIIHCOK PEKOMEHAYEMOU JUTEpa-
TYpHI.

[enbto JaHHOTO MOCOOUS SIBISIETCS CUCTEMATU3AUsl TEOPETUUECKUX CBEIe-
HU, 0TpabOTKa UX HA IpUMepax U oOpaslax peneHus 3aaad, a Takke moadop Ma-
Tepuaa ajs NPOBEACHUS IPAKTUUECKUX 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 cmamucmuxa — pasfiesl MaTEMaTHKH, B KOTOPOM H3ydYa-
I0TCSI METO/Ibl cOOpa, CUCTEMATU3alMU U 00pabOTKU pe3yJbTaTOB HAOIIOIECHUN
MacCOBBIX CIIyYalHBIX SIBJICHUN ISl BBISIBICHUS CYIIECTBYIOLIUX 3aKOHOMEPHO-

CTEN.

IIpeomemom mMaTeMaTUYECKON CTATUCTHKU SIBJSIETCS M3YyUYEHUE CIIyHYaHBIX
BEITUYMH (WM CITy4ailHBIX COOBITHH, MMPOIIECCOB) MO Pe3yJIbTaTaM HaOIIOCHUH.

3aoauu maTeMaTU4ecKoi cTaTUCTHKU: 1) 00paboTka pe3ynbTaToB (HE0OXO0-
JUMO YHOPSAOYUTh PE3YJIbTaThl HAOMIOAEHUH), MPEJACTaBUTh B YAOOHOM sl 000-
3peHHUs W aHalIu3a BUJE); 2) OLIEHKA XapaKTepUCTUK (HampuMmep, JaTh OLIEHKY He-
U3BECTHOM BEPOSITHOCTU COOBITHS, OLEHKY HEU3BECTHOM (DYHKIMHU pacrpesese-
HUSI, OIIEHKY MaTeMaTU4YECKOro OXUJAHUSA U T.J.); 3) MpOBEpKa CTATHCTUYECKUX
TUIOTE3, T. €. PELIEHUE BOMPOCa COTJIACOBAHUS PE3YJIbTaTOB OLICHUBAHUS C OMBIT-

HbIMU JaHHBIMMU.



OnHoOM U3 BaXKHENIIUX 33a/1a4 MATEMAaTHYECKON CTAaTHCTUKHU SIBJIAETCS pa3pa-
00TKa METOJIOB, IMMO3BOJISIONINX 10 pe3ybTaTaM 00CIIeI0BaHUs BHIOOPKH (T. €. 4a-
CTU HCCIIETyeMON COBOKYIMHOCTH OOBEKTOB) JeiaTh OOOCHOBAHHBIE BBIBOJIBI O
pacrpeiesieHUy MpU3HaKa U3y4aeMblX O0BEKTOB MO BCEH COBOKYIMHOCTH.

MaremaTtuyeckas cratuctuka Bo3Hukia B XVII Beke u pa3BuBanacey napani-
JIEJIBHO C TEOPUEN BEPOATHOCTEHU. JlanpHenIee pa3BUTUE MATEMAaTUYECKOU CTATHU-
ctuku (BTopas mojioBuHa XIX) o6s3ano I1.JI. YebsimeBy, A.A. MapxkoBy, K.
[Tupcony u np. B XX Beke Hanbosee CylecCTBEHHbIA BKJIAJ] B MaTEMaTHYECKYIO
CTaTUCTUKY ObuT cienaH coBeTckumu matematukamu (A.H. Koamoropos, H.B.
CMmupHOB U 1p.), a Takxke aHriauickumu (CteroaeHt, P. Gumep u ap.) u amepu-

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

1.3 I'enepajibHasi U BLIOOPOYHAsSI COBOKYITHOCTH

[Tycth TpeOyeTcsi M3yuyuTh COBOKYIMHOCTh OJHOPOAHBIX OOBEKTOB OTHOCH-
TEJIbHO HEKOTOPOTO Ka4€CTBEHHOTO WJIM KOJIMYECTBEHHOIO MPU3HAKA, XapaKTepu-
3YIOIIETO 3TH OOBEKTHI.

Buvibopounoti coeoxkynnocmuio WM MPOCTO BBHIOOPKOM HA3BIBAIOT COBOKYII-
HOCTh CJIy4aifHO OTOOpaHHBIX 0OBEKTOB.

I'enepanbhoti cO80KynHOCMbI0 HA3bIBAIOT COBOKYTHOCTh OOBEKTOB, U3 KOTO-
PBIX TIPOU3BOJIUTCS BHIOOPKA.

O6vemom COBOKYITHOCTH HA3bIBAIOT YUCIIO OOBEKTOB 3TOM COBOKYITHOCTH.

1.4 Pennpe3eHTaTUBHAS, IOBTOPHASA U 0€CIIOBTOPHAsl BHIOOPKH

IloémopHotl Ha3BpIBAIOT BEIOOPKY, MPU KOTOPON OTOOpaHHBIN O0BEKT (TIepe
0TOOPOM CJIEAYIOUIET0) BO3BPALIACTCS B T€HEPAIbHYI0 COBOKYITHOCTb.

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

BriOopka oDKHA MPaBUIBLHO MPEACTABIATh NMPOIOPIMKM TeHEPAITBHON CO-
BOKYITHOCTH, TO €CTh BBIOOpKAa JOJDKHA OBITh penpezenmamuenoul (NpencTaBy-

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-
HOCTb «MEXaHMYECKI» JIEAT Ha CTOJIBKO TPy, CKOJIBKO OOBEKTOB JOJHKHO BOIi-
TH B BBIOOPKY, a U3 KaXX/101 IPpyIIIbl OTOUPAIOT OJUH OOBEKT.

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

CIUIOIIIHOMY 00CJIEIOBAHUIO.

1.6 CraTucTnyeckoe pacupeaejaeHue BbIOOPKHU

B Teopun BeposiTHOCTEH MOJ pacHpeicsiCeHUEM IMOHUMAKOT COOTBETCTBHUE
MEK]Ty BO3MOKHBIMH 3HAUYCHUSIMU CITyYaifHOW BEJTMYMHBI U X BEPOSITHOCTSIMU, a B
MaTEeMaTUYECKONW CTaTUCTUKE — COOTBETCTBUE MEXKIy HaOJt0/1aeMbIMU BapHUaHTa-
MU ¥ UX YaCTOTaMH, OTHOCUTEIIbHBIMU YaCTOTaAMHU.

[lycTh M3 reHepanbHOW COBOKYMHOCTH W3BJIEUYEHA BBIOOpKA, MPUYEM X
HaOmoaanock N, pa3. HaGmonaemble 3HaueHus X; Ha3bIBAIOT gapuanmamu, a mno-

CJIEIOBATENIbHOCTh BapHAHT, 3alIMCAHHBIX B BO3PACTAIOLIEM TOPSAKE, — 8apuayu-
OHHBIM paoom. Yucna HAOMIOACHUN HA3bIBAIOT Yacmomamu, a UX OTHOIIEHUS K
00beMY BBIOOPKU — OMHOCUMETbHBIMU YACMOMAMU.

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

CraTucTrueckoe pacmpesielieHue MOXKHO 3aJlaTh TakKe B BUIE TOCIEI0BA-
TEJILHOCTH WHTEPBAJIOB U COOTBETCTBYIOIIUX UM YaCTOT (B KaU€CTBE YaCTOTHI, CO-
OTBETCTBYIOIICH MHTEPBATY, TPUHUMAIOT CYMMY YacTOT, MTOTABIINX B ATOT UHTEP-

Bal).



1.7 lloauron u rucrorpaMmma

JIJig HAaTTSAHOCTH CTPOAT Pa3IMYHbIEe TPAPUKU CTATUCTUYECKOTO pacrpejie-
JICHUS U, B YaCTHOCTH, ITIOJIUTOH U TUCTOIPaAMMY.
IToauroHOoM 4acTOT HAa3bIBAIOT JIOMAHYIO, OTPE3KH, KOTOPOU COEOUHSAIOT

Touku (X;;N;). JUIs OCTPOEHHs MOJUIOHA YacTOT Ha OCH abCIUCC OTKIIAbIBAIOT
BAPHUAHTBI X;, & Ha OCH OPJAMHAT — COOTBETCTBYIOIIME MM YacTOTHI N,. Todkwn
(X;n,) COEOMHAIOT OTPE3KAMM IIPSAMBIX M MOJNYYaIOT IIOJUIOH YacToT. JJIs mocTpo-

€HUS MOJIMTOHA OTHOCUTEIBHBIX YaCTOT Ha OCH a0CIMCC OTKJIQ/IbIBAlOT BApUAHTHI,
a Ha OCH OPJIMHAT — COOTBETCTBYIOIINE UM OTHOCUTEIbHBIE YACTOTBHI.

B ciyyae HenpepbIBHOTO MPHU3HAKA LEIECO00Pa3HO CTPOUTH TMCTOrPaMMy,
JUTSl 4e€ro MHTEPBaJ, B KOTOPOM 3aKJIFOUEHbI BCe HAOIIOaeMble 3HAUCHUS TTPU3HA-

Ka, pa30MBaIOT Ha HECKOJIBKO YaCTUYHBIX WHTEPBAIOB UIMHOW h m Haxomar mis
KaXJ0TO YaCTUYHOTO MHTepBajia N, — CyMMYy 4acCTOT BapHaHT, MOINABIIUAX B i-U

WHTEpBal.
I'mcTorpamMmoil 4acTOT Ha3BIBAIOT CTYIICHUYATYIO (DUTYPY, COCTOSIIYIO M3

MNpAMOYT'OJIbHUKOB, OCHOBAHUSAMH KOTOPBIX CIIYXKAT YaCTUYHBLIC MHTCPBAJIbI JJIH-

n.
HOIO h, d BBICOTBI PAdBHBI OTHOIIEHUIO — F‘ (HJIOTHOCTB ‘-IaCTOTBI). H.T[OI.U;a,ZI;b Tu-

CTOTpaMMBI 9aCTOT paBHAa CyMMe BC€X YacCTOT, T. €. 00beMy BbIOOpKuU. I'mcro-
IpaMMOIt OTHOCUTEIBHBIX YaCTOT Ha3bIBAIOT CTYIeHYATyIO0 GUTYPY, COCTOAIIYIO
M3 MPAMOYTOJbHUKOB, OCHOBAHUAMHU KOTOPBIX CJIYy>KaT YaCTUYHbIE MHTEPBAJIbI

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

1.8 YUucnoBbie XapaKTEePUCTUKH CTATUCTHYECKOTO
pacnpeneieHus
JIyist BBIOOPKH MOKHO OTPENIETUTh PSIi YUCIOBBIX XapaKTEPUCTUK, aHAJO-

I'MYHBIM TEM, YTO B TCOPHUHU BepOHTHOCTeﬁ OIIPCACIIAINCDE TJIA CJ'Iy‘-IElfIHBIX BCJIHN-

YHH.



Bu160pounvim cpednum X, Ha3bIBAETCA CpeaHee apu(PMETHUECKOE BCEX 3HA-

. — 1
YEHUU BBIOOPKU: X, == ) X
P=h

;.
i=1

[

BriOopouHoe cpeiHee MOXKHO 3amucaTh U TaK: X, = E X - p’,Toe p; =—.
= n
=1

Bri6opounoii nucniepcueit D Ha3bIBaeTcsl cpenHee apupMeTHIeckoe KBaj-

PaToOB OTKJIOHEHMI 3HAYEHHM BBHIOODKM OT BBIOOPOYHOM CpemHEd X,, T. €.

k
i=1

D, = %Z(xi —g) n, WM D, = Zkll(xi —g) p". BeiOopouHoe cpemHee KBaapaThde-

CKO€ OTKJIOHEHHUE BBIOOPKH onpeaenseTcs GopMynon oy =4/Dy .
Oco0eHHOCTh BBIOOPOYHOTO C.K.0. COCTOUT B TOM, YTO OHO HU3MEpPSETCS B

TCX XKXC CANMHHNIAX, 4YTO U H3y‘Ia€Mblﬁ IIPHU3HAK.

HpI/I PCIICHUM  IPAKTHYCCKUX  3ada4  HCIIOJIB3YCTCA W BCIMYMHA

1 — 1 .
S%= —Z(xi —XB)- n, T. e. S?=——D,, KOTOpas Ha3bIBACTCs MCIIPABICHHON BBbI-
n-143 n-1

OOpOYHOM TUCTIEpCUEi.

Bemnunna S =+/S? HasbiBaeTCs WCIIPaBJICHHBIM BBIOOPOYHBIM CPEIHUM
K8aOpamuieckum OmKIOHEeHUeM.

Paszmaxom Bapuanum Ha3bpIBaeTCA YUCIO R =X, . — X, TAC€ X~ HAMOOJb-
IUH, X,,;,,~ HAUMEHBIINI BapUaHT psJa.

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

Meouanoti BapyuallMOHHOTO psJia Ha3bIBAECTCA 3HAUYCHHE MpU3HAKa, MPUXO-

ISIIIETOCs Ha CepeiMHy psaa.

1.9 3agaum ctaTHCTHYECKOM POBEPKH THIOTE3

OpHa ¥3 4acTO BCTPEYAIONIUXCA HA MPAKTUKE 3a]1a4, CBA3aHHBIX C TPUMEH -
HHUEM CTATUCTHUYECKHX METOJOB COCTOMT B PELICHHH BOMNPOCA O TOM, JIOJIKHO JIU
Ha OCHOBAHUU JJAHHOUW BBHIOOPKU OBITH MPUHSATO WJIH, HAIPOTUB, OTBEPTHYTO HEKO-

TOpOE MPEeNonoxkeHue (TUnoTe3a) OTHOCUTEIBLHO IT'eHEPaTIbHOW COBOKYITHOCTH.
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[Iponenypa comocTaBieHUs BHICKA3aHHOTO MPEINOI0KEHUS (TUIIOTE3bI) C
BBIOOPOYHBIMU JAaHHBIMH HA3BIBACTCSI HPOBEPKOU 2UNOMme3.

3ajauy CTaTUCTUYECKOM MPOBEPKU THIIOTE3 CTaBSITCSA B CICAYIOIIEM BUJIE:
OTHOCHUTEJIbHO HEKOTOPOW TE€HEPAIbHOW COBOKYIMHOCTH BBICKA3bIBACTCA Ta WM
uHas runore3a H. M3 3Toil reHepalibHOM COBOKYIHOCTH H3BJIEKA€TCSl BHIOOpPKA.
Tpebyercs ykazaTh MpaBUIO, MPU MOMOIIHM KOTOPOTO MOKHO OBLIO ObI IO BHIOOD-
K€ PELIUTh BOIPOC O TOM, CJIEIYET JIU OTKIOHUTh TUNIOTE3Y H WIIM MPUHSTH €€.

BoinBuHyTas TMIoTe3a MOXET ObITh MPaBUIBHOW WM HEMPAaBWIBHOU, MO-
TOMY BO3HHUKAET HEOOXOJIUMOCTh €€ MPOBEPKHU.

[Ton craTucTUYECKON TMIOTE30i TOHUMAIOT BCAKOE BBICKA3bIBAHUE O T€HE-
paIbHON COBOKYITHOCTHU, MIPOBEPSEMOE 1O BHIOOPKE.

lIposepra eunomes o 3axone pacnpeoenenusl

Bo MHOrux ciyyasix 3aK0H pacupe/iesIeHUs] U3y4aeMOi CIIy4yallHOW BEJINYH-
HbI HEU3BECTEH, HO €CTh OCHOBAHMS MPEANOJI0KUTh, YTO OH UMEET BIIOJIHE OIpe-
JIeTICHHBINA BUJI; HOPMAJIbHBIN, OMHOMUATLHBIN HIIH KaKOH-I100 IPYyTroi.

Kputepuem cornacus Ha3bIBalOT CTAaTUCTUYECKUNA KPUTEPUM MPOBEPKU TH-
NOTE3bl O MPEANOIaraeMOM 3aKOHE HEM3BECTHOro pacnpeneneHus. (OH UCOb3y-
eTCsl 711 IPOBEPKH COTJIacusl MPEAIoIaracMoro BUIa paclpeieNIeHHs! C ONbITHBI-
MU JTaHHBIMA Ha OCHOBaHUU BBIOOPKH).

Haubonee vacto ynorpebiseMplii KpUTEpUNA JIJISi IPOBEPKHU MPOCTON THUIIO-
TE3bl O 3aKOHE pacrpeieneHus — kpurepui cornacus [lupcona:

x i np‘ = ini—n-
=) izt NP;

K. ITupcon (1857-1936; anr;i. MmaremaTHk, cTaTuk, Ouojor, puinocod) npen-
noxun Benuuuny («xkputepuid Ilupconay). CormacHo Teopeme [lupcona, mpu n
CTpeMsIIIeMCsl K OECKOHEYHOCTH, CTATHUCTHKA UMEET y -KBajpaT pacipenesieHue C
k=m-r—1 creneHssmMu cBOOOBI, T M — YKHCJIO TPYII (MHTEPBAIOB) BHIOOPKH,
I — 4UCII0 MAPaMETPOB MPEIOIAraeMOr0 pacipeeIeHUsI.

[IpaBuno npuMeHeHUs KpUTEpUsl y -KBaJIpaT CBOJAUTCS K CIEYIOUIEMY:



1. CHayasia BBIYMCIIIOT BHIOOPOYHOE 3HAUEHWE CTATUCTHUKU KPUTEPHSI
y -KBapaT HaOIIOACHUSI.

2.  BpiOpaB ypoBeHb 3HAUHUMOCTH KPUTEPHs, HAXOIAT KPUTHICCKYIO TOU-
Ky (KBaHTHUJIB).

3. Ecmm y-xBagpar HaOIOJECHUS MEHBINEC WM PAaBHO KPUTHYCCKOMY
3HAYCHHIO, TO BBIIIBUHYTas THIIOTE3a O 3aKOHE paclpeieiicHUus] MPUHAMAETCS, B
IPOTUBHOM CITy4yae, TUTIOTE3a OTKIOHSETCSI.

HeoOxomuMbIM ycitoBHEM NpUMeHEeHHs Kputepus [TupcoHa sBisieTcs Hau-
qre B KaXJIOM W3 MHTEPBAJIOB HEe MeHee 5 HaOmoacHmid. Eciiu B OTIENBHBIX HH-
TepBaJIaX WX MEHBIIE, TO YNCIO WHTEPBAJIOB HA/I0 YMEHBIIUTH MyTeM OOBEIMHE-
HUS COCEIHUX UHTCPBAJIOB.

Ipumep. N3mepenst 100 0OpaboTaHHBIX JeTalCH: OTKIOHCHHS OT 33JaHHO-
TO pa3Mepa CJeIyroIue:
pix) [F32) [F2) [ F20) [ o) [ B2 | [23) | [4) | [49)

n, 3 10 15 24 25 13 7 3

[IpoBeputh nipu ypoBHE 3HaunMocTH « =0.01 rumore’y H,0 TOM, 4TO OT-
KJIOHEHUs OT IMPOEKTHOTO pa3Mepa MOAUMHSAKOTCS HOPMAaJIbHOMY 3aKOHY pacrpe-
JETICHUS.

Pewenne.

Yucno HabmoileHuid B KpallHUX MHTEpBajaxX MEHBIIE 5, MO3TOMY OOBEeIU-
HUM UX ¢ coceqnuMu. [Toiryunm cnepyrommii psa pacnpeaeneHus (n=100):

i) [FaD | [20) [ D) | B2 | B3 | B9)
n; 13 15 24 25 13 10

Cny4aiiHyto BeJIMUMHY — OTKJIOHEHHE — 0003HaYuM yepe3 X.
J1J1st BBIYKCIICHUST BEPOSITHOCTEH P; HEOOXOIUMO BBIUYUCIUTH TAPAMETPHI,
ompeeNsIole HopMaJbHbI 3aK0H pacrpeseneHus (a, 0'). HX OLleHKH BBIYUCIUM

10 BBIOOpPKE:

X =i(—2-13+(—0,5)-15+o,5- 24+15-25+25-13+4-10)=0,885~0,9.
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Dy =ﬁ)(4-13+0,25-15+o,25-24+ 2,25-25+6,25-13+16-10)—(0,885) ~2,809.

o~1676~17.
Haxomum p, (i :E) Tak kak c. B. X—N(a,o)onpenenena na (—oo;00), T

KpallHue MHTEPBaJIbI B PAIE pPACIPEACIICHHS 3aMEHSAEM, COOTBETCTBEHHO, Ha

(—o0;—1) u (3;00). Torma

p =Pl x <-1-0 200 ) -1-a,012)- 01314

Amnanornyno nosygyaem: p, =01667, p, =0,2258, p, =02183, p, =0,1503,

b, =Pla< X <o =ayfe)- £2%) -2 - 02¢) 0o,

HOJ’Iy‘ICHHBIC PE3YJIbTAThI IIPUBCACM ITOJTYUCHHBIC PC3YJIbTAThI:

piix) [ o) [F20) [0 2 [[29)  [[Beo)
13 |10

n, 13 15 24 25
22,58 121,83 |15,03 |10,75

n=np, |13,14 |16,67

Beraucisiem y2

2 2 2 2
(13 1o 41 j—100=101045—100zl045T

: 0= ot (18 18 100
R D T T ATy

2
€. Y. ~1045.
HaxoguMm umcimo cremeHel cBOOOMBI: MO BBIOOPKE paccUMTaHBI JIBa Iapa-

MeTpa, 3HaAYuT, I =2.
KonunuectBo nuntepBaios 6, T.e. m=6.
CnenoBarenbHo, K=6-2-1=3. 3nas, uro =0.01 u k=3, no Tabnuue y°-

pacrpe/ienieHust HaxoauMm -, =113,

2 (V)
UtaK, .. <x.x, CIENOBAaTEIbHO, HET OCHOBAHMII OTBEpPrHYTH IPOBEpse-

MYIO THUIIOTE3Y.
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Hnouguoyanvnwie 3a0anus
IIpumep. M3mepensr N 00paGoTaHHBIX JIeTajei, MPOBEPUTH NIPH YPOBHE
3Ha4nMOCTU « =0.01 runiore3y H,0 TOM, 4TO OTKJIOHEHUS OT IPOEKTHOI'O pazMepa

MOJIYMHSAIOTCS HOPMAJIbHOMY 3aKOHY pacIpeiesICHHUs.

Taomuma 1 — Ucxoaaele qaHHBIE

ixa) | F32) | F2-0) | F10) (o) [[2) [ [23)  [[34) | [49)
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 91 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 HopmaJuabHoe pacnpeaejieHue

HopmasibHbIM Ha3bIBAIOT paclpesiesieHhe BEpOSTHOCTEN HENpephIBHOM Clly-

1 b
o, TOC a—

JaliHON BEJIMUUHBI X, TUIOTHOCTHh KOTOPOTro umeeT Bu f(x) = 5 e
o2

MAaTCMAaTUICCKOC OKUJAAHHUC, 0 — CPCAHCC KBAAPATNICCKOC OTKIIOHCHHUC X.

BGpOSITHOCTB TOI'o, 4TO X IMPUMCT 3HAYCHHUC, IMPUHAAJICIKAIICC MHTCPBALY

(), P(a<X<ﬁ)=@(ﬂ;aj—@(a_aj, e @(x):\/;_ﬂjzex;dx —  (yHKIHS

(o)

Jlarmuraca.

BepOHTHOCTB TOro, 4Tro a0COIIOTHAS BEIMYMHA OTKJIOHEHUS MEHBIIIE IT0JIO-

’KUTEIBHOIO YHCIa O, PQ X - a| < 5) = 2@(éj .
o
B wactHoctH, ipu @ =0 cipaBelIMBO paBEHCTBO PQX| < 5): Z(D(éj .
o

IIpumep. MaremaTueckoe 0XXKUAAHUE U CPENHEE KBANAPATHUUECKOE OTKIIO-
HEHUE HOPMAaJIbHO DPACIPENCIICHHOM CIy4alHOM BEJIMYMHBI X COOTBETCTBEHHO
paBHbl 10 1 2. HailTu BEPOSTHOCTH TOTO, UTO B PE3YJIBTATE UCIBITAHUS X IIPUMEP

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

Pemenue. Bocronbsyemcs Gpopmyinoit Pla < X < )= @(’B — aj _@(a — aj :
o

o)
[ToncraBuB a=12, =14, a=10u o =2, NOJy4uM P(12< X <14):CD(2)—(D(1). IIo
npuiokennio Haxoaum: P2)=04772, @1)=03413. Hckomas BEPOATHOCTH
P(12< X <14)=01359.

Ipumep. IIpousBoauTcs U3MepeHue auameTpa Bajia 0e3 CHCTeMaTHYECKUX
(omHoro 3Haka) ommOok. Ciy4aiiHbie OMMOKM W3MepeHus X MOAYUHEHBI HOP-
MaJIbHOMY 3aKOHY CO CPEIHHMM KBaJIpaTHUUYECKUM OTKJIIOHeHHEM o =10 mm. Hailtn
BEPOSITHOCTh TOTO, UTO U3MEPEHHE OyIET MPOU3BEACHO C OIIMOKOM, HE MPEBOCXO-

JSIIIEN 110 a0COIOTHON BEIUYMHE 15 MM.
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Pemenne. MaTematnueckoe 0XKHJIaHUE CITy4allHBIX OMIMOOK PaBHO HYIIIO,

M03TOMY MpUMeHuMa popmyra P([X| < 5)= 2@(éj [Tonoxus 6 =15, o =10, Haxo-
(o}

TAM P(]X| <15)= 2@(],5). [To Tabnwuiie MPUIIOKEHUS HAXOINM: @(15):0,4332. Hcko-
Mmast BeposTHOCTh P(X| <15)=2-0,4332=0,8684.

IIpuMmep. ABTOMAT M3rOTOBISET AcTaNH. [[eTanmp cuuTaercs rogHoOu, eciu
OTKJIOHEHHE X pa3Mepa OT MPOEKTHOTO pa3Mepa Mo adCOIOTHOW BEIMYUHE MEHb-

me 0,7vM. CuuTas, 4TO CiiyyaliHas BeJIMUMHA X paclpe/ielieHa HOPMaJIbHO CO
CPEIHUM KBaJpPAaTHUYECKUM OTKJIOHEHHWEM o =0,4 MM, HallTH, CKOJBKO B CPEIHEM

6}’I[€T T'OOHBIX I[CTaJICﬁ cpean CTa U3rOTOBJICHHBIX.

Pemienne. Tak kak X — OTKIOHEHHE (OT TIPOEKTHOIO pa3Mepa), TO

M(X)=a=0. Bocnons3yemcst dhopmyoi PQ X| < 5) = Zcb(éj . [loactaBuB 6 =0,7,
O

o =04, nomyunm P(X|<0,7)= 2@[%) = 2(1,75) = 2-0,4599=0,92.

Takum o00pa3oM, BEpOSATHOCTh OTKJIOHEHHUs, MEHbIIEro0,7 MM, paBHa
PQX|<O,7):O,92. Orcrona crnenyer, yto npuMmepHo 92 neranu u3 100 oxaxyrcs

I'OJHBbIMH.

1.11 CrtaTucTnyecKkue ONEHKH NMAapaMeTPOB pacipeaeJeHus.

ToueuHble OLIEHKH

CraTUCTHYECKOH OIIEHKOH € HEW3BECTHOTO IMapameTpa 6 TEOpPETHUECKOTO
pacrpe/elieHns Ha3bIBaIOT (DYHKITUIO OT HAOJII0JaEMBIX CITyYalHbIX BEJIMUHMH.

TouedHO# Ha3BIBAIOT CTATHCTUYCCKYIO OICHKY, KOTOpas ONMPEACIISSTCS OJI-
HUM YHCIOM 6" = (X, X,,.. . X, ), THE X, Xp,..., X, - PE3YIBTATHI N HAGIOAEHUN HAT
KOJIMYECTBEHHBIM MPU3HAKOM X.

HecMmenieHHON Ha3bIBaIOT TOYEYHYIO OICHKY, MAaTEMaTHYCCKOE OXHJIaHUE
KOTOPO# PaBHO OIEHUBAEMOMY MapaMeTpy MpH JIF000M 00heMe BEIOOPKH.

CMelieHHON Ha3bIBAIOT TOUCYHYIO OIIEHKY, MAaTEeMaTUYECKOE OKHUJaHUE KO-

TOPO HE PaBHO OLICHUBAEMOMY IapaMeTpy.
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Hecmernienno#t onieHKoON reHepalbHOM cpefHed (MaTeMaTHUYeCKOTO OXKHjia-
&
HUS1) CIIYKUT BEIOOpOYHAs CPEAHSS X, = —in n .
N
3ameuanue. Ecnu nepBoHaYaIbHBIC BapUaHThI x; — OOJIbIINME YUCIA, TO JJIs
YIPOIIEHHS pacuera 1e71eco00pa3Ho BEIYECTh U3 KaXKJI0M BapHaHThI OJTHO U TO K€

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

. . — n,u;
HSTh YUCJIO, OJIM3KOE K BEIOOpOUHOH cpenneit). Torna x, = C+L :
n

CwmenieHHON OIIEHKOM reHepalibHOW UCTIEPCUM CITYXKUT BBIOOPOUYHAs Cpe-
— 1 & —
Has1 D, :—Z(xi —XB)- n,. OTa ONLEHKa SBISETCS CMEIIEHHOM, TaK Kak
Nz

n-1
M(DB):TDF

HecmenieHHON OIIEHKOW TeHEepalbHOW JTUCIIEPCUM CIIYXKUT HWCIIPABJICHHAs

BBIOOpOYHAs qucrepcust S° = nT—l Dg -

IIpumep. 3 reHepasbHOM COBOKYINHOCTH H3BJIeYE€HAa BBIOOpKA oOOBEMa
n=>50:

Bapuanta X, 2 5 7 10

gactrota n; 16 12 8 14

Haittn HecMeleHHY10 OLIEHKY I'eHEpabHOM CPETHEM.
Pemenune. HecmemeHnHol reHepanibHONW CpeaHEN SBISIETCS BBIOOpOUYHAs

_ k . . . .
cpenuss X, :%zxi n :16 2+12 55—0;)8 7+14 10:5,76.
i1

IIpumep. Ilo BeIOOpKE 0OBeMa N=41 HalifeHa CMEIIeHHAas omeHKa Dy =3
TE€HEPAIbHON AUCIIEPCUM.
Havitn HecMeleHHy0 OLIEHKY AUCTIEPCUM TEHEPATBHOU COBOKYITHOCTH.

Pemenne. Vckomass HeCcMeElIEHHas OICHKA paBHA MCIPABICHHOW IUCHEp-

n-1 41

cun: S? = Dy =—-3=3,075.
n 40
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IIpumep. B urore nsatu u3aMepeHuii ATUHBI CTEPXKHA OJHUM MprOopoMm (6e3
CUCTEMATUYECKUX OIIMOOK) MOJIYUYEHBI CIEAYIOIINE pe3yabTaThl (B MM): 92; 94;
103; 105; 106.

Haiitu: a) BBIOOPOUYHYIO CPEIHIOIO JUIMHBI CTEPKHS;

0) BRIOOPOYHYIO M MCITPABJICHHYIO TUCIIEPCUU OIMMOOK mpubdopa.

Pemenue.

a) Haiinem BBIOOPOYHYIO CPETHIOKO:

N 0+2+11+13+14

x,; =92 =92+8=100.

0) HaiigeM BBIOOPOUYHYIO TUCTIEPCHIO:

o _ > (6 ~%sf  (92-100f +(24—100) + (103—100f + (105—100) +(L06—100)
5 n - 5

Haitnem ncnpaBiieHHYI0 TUCTIEPCHIO:

szznT_lDBzg-34=42,5.

3aoanusa ona camocmoamebHou pabonvt

1. ABroMmar mrammyeT aetanu. KoHTponupyeTcs AjiMHa AETanu, KOTopas
pacnpezesneHa HOPMaJIbHO C MAaTeMaTHYECKUM OKUJAHUEM (IIPOEKTHas JJIMHA),
paBHbIM 40 MM. DaKTHYECKH JUIMHA W3TOTOBJICHHBIX JIETAlled HE MeHee 32 U He
6onee 68 mm. Haitinure BEepOATHOCTH TOTO, YTO JJIMHA HAayJady B3STOW JETajH
OombuIe 55 MMm.

2. [Ipon3BoauTCs U3MEpPEHHE TMaMeTpa Bajia 6e3 CUCTEMAaTHYECKUX OITHOOK
(omHoOTO 3HaKa). CiydaiiHble OMMOKN U3MEPEHUS TIOTYMHEHBI HOPMAJILHOMY 3aKO0-
HY CO CPEIHUM KBaJpaTHUecKuM oTkJIIoHeHueM 10 mm. Halinure BEpoATHOCTH TO-
ro, 4TO u3MepeHue OyaeT MPOu3BEICHO C OMMUOKON, HE MPEBOCXOAIIEH Mo abco-
JIOTHOU BeIUYHHE 15 MM.

3. CayuyaiiHple OIIMOKM M3MEPEHUs MOJYMHEHbI HOPMAIbHOMY 3aKOHY CO
CPEIHUM KBaJpaTUYECKUM OTKJIOHeHHeM 20 MM. Haligure BEpOSATHOCTBH TOTO, YTO
u3MepeHue Oy/leT MPOU3BENCHO C OMMOKOW, HE MPEBOCXOIAIIEH 0 aO0COMIOTHOM
BenrurHe 10 mM.
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4. CnyvaiiHple ONIMOKM M3MEPEHUS! MOJYMHEHBI HOPMAaJbHOMY 3aKOHY CO
CPEIHUM KBaIpaTUUECKUM OTKJIOHEHHWEM 20 MM M MaTEMaTHUYECKUM OKHIAHUEM
0. Haiinure BEpOSATHOCTBH TOTO, YTO U3 TPEX HE3aBUCUMBIX H3MEPEHUI OIIMOKa XO-
Ts1 ObI OJHOTO HE MPEB30MIET MO A0CONMIOTHON BeIMUMHE 4 MM.

5. ABtroMar uzrorosisier mapuku. [lapuk cuntaercs rogHBIM, €CIU OTKJIIO-
HEHUE JMaMeTpa IIapuKa OT MPOEKTHOIO pa3Mepa Mo aOCOJIIOTHOM BEIMYMHE
Menble 0,8 mm. Cunrasi, 4TO Ciiy4yaliHas BEJIMYMHA paclpeaesieHa HOPMaJIbHO CO
CpPEIHUM KBaJpaTHYE€CKUM OTKJIOHEeHHeM 0,5 MM, HailTH, CKOJIbKO B CpelHEM Oy-
JIeT TOJIHBIX IIAPUKOB CPEAU CTa U3TOTOBIICHHBIX.

6. leranb, U3rOTOBJIEHHAs aBTOMAaTOM, CYUTAETCSA FOJJHOM, €CJIN OTKIOHEHHE
€€ KOHTPOJUPYEMOTr0 pa3mepa OT NpOeKTHOro He mpeBbimaet 10 mm. Ciyvalinbie
OTKJIOHEHUSI KOHTPOJIUPYEMOIO pasMepa OT IIPOEKTHOIO IMOJIYMHEHBI HOPMAIIBHO-
My 3aKOHY CO CPEIHHM KBAaJPATHYECKUM OTKJIOHEHHEM 5 MM U MATEMATUYECKUM
oxuganneM 0. CKOIbKO NPOLIEHTOB F'OAHBIX JAETAJIEH U3rOTABINBACT ABTOMAT?

/. CTaHOK-aBTOMAT WU3TOTOBJIAECT BAJMKH, IPUYEM KOHTPOJIUPYETCS UX JHa-
MeTp X. Cumutas, yTo X — HOPMAJIBHO pacnpeAcsieHHas CllydaiiHas BEJIMYHMHA C Ma-
TEMAaTUYECKUM OXuJaHueMm 10 MM U cpeJHUM KBaJpaTUYeCKuM OTKIoHeHueM 0,1
MM, HaWTH HHTEPBAJ, CUMMETPUYHBIA OTHOCHUTEJIIBHO MAaTEMAaTHYECKOTO OXKHIa-
HUSI, B KOTOPOM C BepOosTHOCTHIO 0,9973 OyayT 3akiatoueHbl AMaMEeTphbl U3TOTOB-
JICHHBIX BAJIMKOB.

8. [lo craTucTHYEeCKNM 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 KOHTPOJIHMPYETCS UX AUa-
MeTp X. Cuutas, yTo X — HOPMAJIBHO pacnpeAciicHHas CllydaiiHas BEJIMYHMHA C Ma-
TeMaTUYECKUM OXujaHueMm 10 MM U CpelHMM KBaJipaThuuecKuM oTkJIoHeHueMm 0,1

MM, HaWTHU HHTCpPBAJI, CI/IMMeTpI/I‘{HHﬁ OTHOCHUTCIBHO MAaTCMAaTHU4YCCKOI'O OXKHAa-
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HUS, B KOTOPOM C BeposATHOCThbIO 0,9973 OynyT 3akitodyeHbl AUAaMETPbl U3rOTOB-
JICHHBIX BaJIUKOB.

10. B wutore nsATH M3MEpEHUN IJIMHBI CTEPXKHS OJHUM IpuOopoM (0e3 cu-
CTEMATUYECKUX OMMOOK) MOTyUYEHBI CIEAYIOMHNe pe3yabTathl (B MMm): 98, 96, 102,
106, 10. Haiigute BBHIOOPOYHYIO CPENHIOIO JIMHY CTEPIKHs, BEHIOOPOYHYIO U HC-
IPABJIEHHYIO IUCIIEPCUH OIINOOK Mpuodopa.

11. B uTore yeTslpex U3MEpPEHUN AUameTpa Baia npudopom (0e3 cucrema-
TUYECKUX OIMUOOK) TMOJy4eHBbI Cleaylolre pe3ynbrarsl (B MM): 82, 83, 86, 81.
Haiinure BBIOOPOUHYIO CPEIHIOI PE3YyJIbTATOB U3MEPEHUM, BHIOOPOUYHYIO U HC-
MPaBJICHHYIO IUCIIEPCUU OMIKUOOK prbdopa.

12. OgHuM U TeM ke NpudopoM CO CPEIHUM KBAJPaTUUECKUM OTKIOHEHUEM
CIIy4ailHbIX OIIMOOK n3MepeHuil 40 M MPOU3BEIECHO 5 PaBHOTOYHBIX W3MEPEHHI
paccTosiHus OT opyaus A0 uenu. HailTu noBepuTENnbHBIM MHTEPBAI ISl OLEHKH
MCTUHHOI'O PacCTOSIHUSA OT LIeJU ¢ HajexkHOoCThio 0,95, 3Has cpennee apupmeTnye-
ckoe pe3ynbTaToB usMepenui 2000 m. IIpeanonaraercs, 4To pe3yiabTaThl U3MEpe-
HUM pacipeneaeHbl HOPMAJIBHO.

13. Cranok-aBTomar mrammyeT Bainuku. [lo Beidopke odvema N=100 BbI-
YHUCJIeHa BHIOOpOYHAS CpeHss AUAMETPOB M3TOTOBJIECHHBIX BaNMKOB. Haitnure c
Hae)KHOCTBIO 0,95 TOUHOCTH, C KOTOPOU BHIOOpOUHAsl CpPeNHAsS OLEHUBAET Mare-
MaTUYECKOE 0KUJIAHHUE JTUAMETPOB M3TOTOBJISEMBIX BAJIMKOB, 3HAsl, UTO UX CPE-
Hee KBaJpaTH4eCcKoe OTKIOHeHue 2 MM. lIpenmonaraercs, 4To AMamMeTpbl BAJIMKOB
pacnpeieseHbl HOpMaJbHO.

14. Haiinute MUHUMAaNbHBIA 00bEM BBIOOPKH, TPU KOTOPOM C HAZEKHOCTBHIO
0,975 TOYHOCTh OLEHKH MAaTEMATHYECKOr0 OKUIAHUS T€HEPATBHOW COBOKYITHOCTH
1o BBIOOPOYHOM cpenHei paBHa 0,5, eciiu U3BECTHO CpellHee KBaJpaTUYECKOE OT-
KJIOHEHUE 1,2 HOpMaIbHO pachpeesieHHON reHepaibHOM COBOKYITHOCTH.

15. ITo naHHBIM JIEBSATH HE3aBUCHUMbBIX PAaBHOTOUYHBIX U3MEPEHUN HEKOTOPOU
(bu3nuecKoil BeNMYMHBI HalIeHbI cpeliHee apuPMETHUECKOE PE3YIIHTATOB U3MEpe-

Hul 30 1 «MCHPaBIEHHOE» CPEHEE KBAIPATUUECKOE OTKIIOHEHHUE 7.
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OneHnTh NCTUHHOE 3HAYCHHE U3MEPSIEMON BEJIMUYMHBI C TIOMOIIBIO TOBEPH-
TEJIBLHOTO MHTEpBasia ¢ HajiexkHOCThIO 0,99. [Ipeanonaraercs, yTo pe3ynbTaThl U3-
MEpEHUN pacnpeeieHbl HOPMAJIBHO.

16. Tlo nanHbIM BBIOOPKH OOBeMa 14 K3 TEHEPAJbHOW COBOKYITHOCTU
HalJIEHO «HUCIIPABJIEHHOE» CPEJHEE KBaJIpaTUUYECKOE OTKIOHEHUE, PABHOE JBYM,
HOPMAJIBHO PaCIpeNeNIEHHOTO KOJIMYECTBEHHOIro mnpusHaka. Haitnure nosepu-
TEJIbHBIM MHTEPBAJ, MOKPHIBAIOIINIA T'€HEPATbHOE CpEllHEEe KBaJpaTHUECKOe OT-
KJIOHEHHE ¢ HaaeKHOCThIO 0,95.

17. TlapTus u3nenuii MPUHUMAETCS, €CIU BEPOATHOCTh TOTO, YTO H3JEIHE
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 CpeHss IMaMeTPOB U3TOTOBJICHHBIX BAJIUKOB.

Haiinute ¢ HagexHocThio 0,95 TOYHOCTB, C KOTOPO BBIOOpPOUYHAsA CPEIHSA
OIICHMBAET MAaTEMaTHYECKOE OXHUJAHUE IUAMETPOB H3TOTOBISEMBIX BAJHMKOB,
3Has, 4YTO MX CpPEAHEe KBaJapaThdeckoe OTKIOHeHHe 2 MM. [Ipeamomnaraercsi, 4To
JMaMETpPhl BAJIMKOB pacIpeiesieHbl HOPMaJIbHO.

19. B urore mectu u3MepeHuil quameTpa Bajia npudopom (6e3 cucremaTu-
YeCcKUX OIMMOOK) MOJyYeHBI CIEAYIOIIUe pe3yabTatsl (B MM): 72, 73, 74, 76, 78.
Haiimute BBHIOOPOYHYIO CPEHIOI PEe3yJIbTaTOB M3MEPEHUI, BHIOOPOYHYIO U HC-
IpaBJICHHYIO IUCIIEPCUU OKUOOK prbdopa.

20. ITo cTaTuCTUYECKUM JTaHHBIM HAOIIOJICHUS 32 Pa3MEPOM JIETalId 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 mpow3BeneHO 7 PaBHOTOYHBIX U3MEPCHHM

PACCTOSIHUA OT OpyAuA 4O LICJIH.
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Halitu noBepuTenbHBIM MHTEpBAN ISl OLIEHKM MCTHUHHOTO PACCTOSIHUS OT
nenu ¢ HagexHocTu 0,9, 3Has cpenHee apupMeETHUECKOe Pe3yIbTaTOB U3MEPEHUN

100 m. IIpennonaraercsi, 4TO pe3yabTaThl U3MEPEHUHN paclpeeieHbl HOPMAJILHO.

1.12 CpaBHeHue BHIOOPOYHOM CPeHEl C TUNOTETHYEeCKOM
reHepaJIbHOM CpeiHer HOPMAJILHOW COBOKYITHOCTH.

Jlucnepcus reHepajibHON COBOKYITHOCTH HEU3BECTHA

Ecnu aucnepcusi reHepansbHOM COBOKYMHOCTH HEM3BECTHA (HANpUMeEp, B

clly4ae MajibIX BBIOOPOK), TO B KQUECTBE KPUTEPHUS MPOBEPKH HYJIEBOM TMIIOTE3BI

> X (Zn,x,)

,rae S= —
A n-1

¥—a,)n
S

MPUHUMAIOT CIIy4YailHy10 BeuuuHy T =

UCIIPaBJICHHOE CpEIHEE KBaJpaTuyeckoe oTkiIoHeHue. Bemnumna T umeer pac-
npenenenue CrprofeHTa ¢ K =n—1 creneHsmMu cBOOOBI.
IIpasuno 1. Jlng Toro 4toObl IPU 33JJAHHOM YpPOBHE 3HAYMMOCTH « IIPOBE-

PUTH HYJIEBYIO TUIIOTE3Y H,: a=4a, O paBEHCTBE HEN3BECTHOU T€HEPAIBHOU CpEN-

Hel a (HOpMaJIbHOM COBOKYITHOCTH C HEU3BECTHOM JUCIIEPCHEH) THITOTETHYECKO-

My 3HAQYEHUIO @, NPU KOHKYPUPYIOUIEH rumore3e H,: a=#a,, Haa0 BBIYUCIUTH

X_ao *

HaOJr01aeMoe 3HaueHue kpurepus 7 = U 110 Ta0IHIle KPUTUIECKUX TO-

yek pacnpeneneHuss CTbIOJEHTa, N0 33JaHHOMY YPOBHIO 3HAYUMOCTH @ U YUCIY

CTETNEHEN CBOOOIbI HAUTH KPUTHIECKYIO TOUKY Ty o) -

T

Ha bl

Ecimm <t

sevemp.~ HET OCHOBAHWI OTBEPTHYThH HYJIEBYIO Tumoresy. Eciu

T

Ha o

>t

sevenip. HYJIEBYIO THIIOTE3Y OTBEPraroT.

IIpasuno 2. llpu koHKypupyrouei runoreze H,: a>a, Mo ypoBHIO 3HA4YU-

MOCTH «, W YHCIy cTeneHeil cBoOonabl K=n-1 HaXoIAT KPUTHUECKYIO TOUKY

t , IPABOCTOPOHHEH KpHTHYECKOM obmactu. Ecim T, <t — HET OcC-

npasocnkp(a;K npasocnkp.

HOBaHUM OTBEPrHYTh HyJEBYIO runotesy. Ecim T, >t — HYJIEBYIO TMIIOTE3Y

npasocnxp.
OTBEPraroT.
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IIpasuno 3. llpn xKOHKypupyromen runorese H,: a<a, CHadama HaxomsT

«BCTIOMOTaTENIbHYI0» KPUTHYECKYIO TOUKY (10 mpaBuity 2) t ) ¥ T0JIararot

npasocnkp(a;k

TPaHUIly JIEBOCTOPOHHEH KPUTHUYECKOW OONMACTH 1., ooy = Lupacoomp (@i - LCTH
Tou6: > Lopasoemy~ HET ~OCHOBAHMW OTBCPTHYTH HyJeByl0 runotesy. Ecmun
T 61 <Lpasoemp ~ HYIEBYIO THIIOTE3Y OTBEPIaroT.

IIpumep. IIpOeKTHBIN KOHTPOIUPYEMBIN pa3Mep U3AEIUMN, U3TOTOBIIEMBIX

CTaHKOM-aBTOMATOM, a=a, =35MM. M3mepenus 20 cayyailHO OTOOpPAaHHBIX U3JiE-
JIMI 1Ay CIIEYIOIUE PEe3yJIbTaThI:
KonTtpomupyemsrit pasmep x, 34,8 34,9 35,0 35,1 35,3
Yacrora (uucimo m3aenuii) n, 2 3 4 6 5

TpeOyetrcss npu ypoBHe 3HauuMocTH 0,05 mpoBepuTh HYJIEBYIO THIOTE3Y
H, a=a, =35 npu KoHKypupyroueu runorese H,: a=35.

Pemenue. Halinem cpennuii pazmep uzzieianii BBIOOPKU:

1%, . _348:2+349-3+350-4+351-6+353-5
B — it =
n4s 20

=35,07.

Haitnem ncnpasiennyro aucnepcuro. Uit ynpoiieHus: pacuera rnepemngeM K

YCJIOBHBIM BapuaHTam U; =10-X; —351. B utore nmoiny4um pacrnpeneicHue:

u -3 -2 -1 0 2
n 2 3 465
Haiinem ucnpaBieHHYO TUCIIEPCUIO YCIOBHBIX BAPUAHT:
2
nu, —6)
Zniuf_(w 54_( 6)
st = n___ 20 _9747.
n-1 19
CrnenoBaTenbHO, WCIPAaBICHHAs JUCHEPCHS NEPBOHAYAIBHBIX BapHUAHT
. 2,747
Sy =00 =0,027. Otcrona, «MCIpaBJICHHOE» CPEAHEE KBAIPATUYECKOE OTKIOHE-

Hue S, =./0,027=016.

Haitnem HabmroaeMoe 3HaUeHUE KPUTEPHS:
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_[x=a,)}-Jn _ (3507-350)20 106,
S 016

IIo ycnoBuI0, KOHKYpUPYIOLAsl TUIIOTE3a UMEET BUJ a# a,, I03TOMY KpH-
TU4YECKasl 00JacTh — ABYCTOPOHH:SA. 110 Tabimuie KpUTUYECKUX TOYEK pacipenerie-
HUs CTBIOJEHTA, 10 YPOBHIO 3HAUUMOCTU « =0,05 U 1O YHUCIly CTENeHel cBOOOIbI
k=n-1=20-1=19 HaxoAuM KPUTHYECKYIO TOYKY 1, .. 00519 =209. Tax Kak

T

Ha o

<t

seyemep, — HET OCHOBAHUM OTBEPTHYTH HYIEBYIO rMIoresy. Jpyrumu ciosa-

MU, CTAHOK 00€CIIeYuBaET MPOCKTHBIN pa3Mep U3JIeTuil.
Hnoueuoyanwvnwvie 3a0anus
IMpumep. [IpoekTHBIM KOHTPOJIUPYEMBIN pasMep U3IEIIHM, U3TOTOBIISEMbBIX

CTAaHKOM-aBTOMAaToOM, a=a,MM. TpeOyercsa npu ypoBHe 3Hauumoctu 0,05 mpose-
pUTH HyJEBYIO runoresy H,: a=a, mpu KOHKypupymwluei rumnoreze H,:a#a,.
N3mepenust ciydaiiHO OTOOPAHHBIX M3AEIUNA JaIH CIEAYIOIINE PE3yIbTaThl:

Tabmuia 2 — VMcxonHele JaHHbBIE

1 | Kontponupyemsiii 30,5 [ 30,4 |30,8 |295 (29 (296 |30 |30,1
pasmep X;

a=a, =30

Yacrota (uucino wus- | 6 5 3 6 7 |3 1 |6
aenuit) N,

2 | Kontponupyemsiii 205 [ 20,4 | 20,8 |19,5 {19 19,6 |20 | 20,1
pasmep X;

a=a, =20

Yacrota (uucino wu3- | 6 5 3 6 7 |3 1 |6
nenuit) N,

3 | KonTponupyemsrit 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
nenuit) N,
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IIponomxenue TaOIUIbI 2

4

KonTponupyemsbiit
pasmep X;

a=a, =50

50,3

50,4

50,8

49,6

49

49,7

50

50,3

Yacrora (4mcino wus-
Jenauii) N

Kontpomupyemslii
pa3Mep X;

a=a, =60

60

60,3

60,8

59,6

59

59,7

60

60,2

Yacrora (4mcio wus-
nenuit) N,

Kontpomupyemslii
pa3Mep X;

a=a, =170

70,5

70,3

70,9

69,7

69

69,6

70

70,2

Yacrora (4mcio wus-
Aenuit) N,

KonTtpomupyemslii
pasMep X;

a=a, =30

30,5

30,4

30,8

29,6

29

29,7

30

30,1

Yacrora (uucimo wu3-
Aenuit) N,

KonTtponupyemslit
pasmep X;

a=a, =40

40,5

40,4

40,8

39,5

39

39,6

40

40,1

Yacrora (uncimo wus-
Aenuit) N,
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1.13 CpaBHeHHe ABYX CPeIHUX HOPMAJIbHBIX FreHePaJIbHbIX
COBOKYITHOCTEH ¢ HEM3BECTHBIMHU AUCIIEPCUSIMH
(3aBHCHMBIE BBIOOPKH)

[1ycTh reHepasibHble COBOKYITHOCTH X U Y pacmnpeielieHbl HOpMajibHO, IPU-

9eM HMX JUCIEPCHU HEU3BECTHBI. M3 3THX COBOKYITHOCTEH W3BJICYCHBI BBIOOPKH
OZIMHAKOBOTO 00beMa N, BapMaHTHI KOTOPBIX PaBHEI X; U Y;. BBemeMm ciexyromue
0003HAYEeHUS:;

d; =X, —Y;,— pasHOCTH BapHaHT C OAWHAKOBEIMU HOMEpaMHU,

_ d.
d= % — CpemHAS pa3HOCTel BapUAHT C OAMHAKOBBIMU HOMEpaMH,
Z d-2 _ (Zdl)z
' n

Sy = 1 — CHCIHPABJIICHHOC» CPCAHCC KBAJAPATHUICCKOC OTKIIOHCHHUC.
n —

IIpasuno 1. Ins TOro 4TOOBI IpU 33JaHHOM YPOBHE 3HAYMMOCTH ¢ IpO-
BEPUTb HYJIECBYIO TuInoresy H,: M(Y):M(\_() O PaBEHCTBE ABYX CPEIHUX HOP-
MaJbHBIX COBOKYNHOCTEH X U Y ¢ HEM3BECTHBIMM JUCIEPCUSMHU (B CIy4yae 3aBU-

CUMBIX BBIOOPOK OJMHAKOBOTO 00bEMa) TMpPU KOHKYPUPYIOIIEH THUIIOTE3e

abn

H,:M(X) = M(\_(), HaJl0 BBIUUCIINTh HAOII0aeMO€e 3HaUeHUe KpuTepus: T,
Sd
U 10 TalJuIle KPUTUUECKUX ToueK pacrpesencHus CTbIOJIEHTa, MO 3aJaHHOMY
YPOBHIO 3HAYUMOCTH U YUCTY CTENEHEH CBOOOJbI HAWTH JIBYCTOPOHHIOK KPUTH-
<t

deckyto Touky. Ecmu [T, — HET OCHOBAHUW OTBEPTHYTH HYJIEBYIO THIIOTE-

08YCHKp.

3y. Ecmm [T, >t

seyemip.~ HYJIEBYIO THIIOTE3Y OTBEPIaloT.

Ipumep. JIBymst npubopaMu B OJHOM U TOM K€ TIOPSIAKE U3MEPEHBI IIECTh
JeTajiel U MOJIyYEHbI CIEAYIONIUE Pe3yJbTaThl U3MEPEHHI (B COTBIX JOJIAX MUJI-
JUMETPA):

X =2,X, =3, X3 =5,X, =6,X; =8, X, =10;

Y. =10y, =3, ¥, =6,y,=1ys =7,y, =4.
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ITo ypoBHio 3Haunmoctu 0,05 ycTaHOBUTH, 3HAUMMO HJIM HE3HAYMMO PA3JIu-
YaIOTCSl pe3yJIbTaThl U3MEPEHUM, B MPEANOI0KEHUHU, UTO OHU PacipeesieHbl HOP-

MaJIbHO.

Pemienne. Halinem pasHoctu d; =X, —Y;; BbIYUTaA U3 YHCeJ II€PBOIl CTPO-
KU 4HcjIa Bropoi, moxyuum: d, =-8,d, =0, d; =-1,d, =5d; =1d; =6.

Haiinem BEIOOpOUHYIO CPEAHION0, YUUTHIBASI, YTO Zdi =3,d =g =0,5.

Haﬁz:eM CHMCIIPABJIICHHOC) CPCAHCC KBAAPATUICCKOC OTKIOHCHUC, YUUTBIBAA,

Zdz—(zdi)z 127-2

aro >d,? =127 Yd; =3: s, = n___ 6 __ /251.

n—1 6—1
. d/n 05-6
Haiinem nabnrogaeMoe 3HaueHue kpurepus: T, ,, = =

Habn Sd - \/2_5'1

IIo Ta6HHHe KPUTHYCCKHUX TOYCK PaCIIPCACICHUA CTBIOIIGHTa, I10 YpOBHIO

=0,24.

3HaunMocTu 0,05 u uncny creneneit cBo06obl k=n—-1=6—-1=5HaxoaumM KpuTHIe-

CKYIO TOUKY 1, 0055 = 2:97 -

Tak kak T . <t

nabn 08YCHIKD.

— HET OCHOBAHWUW OTBEPrHYTh HYJIEBYIO THUIIOTE3Y.
[pyrumu cioBaMH, CpeIHUE PE3ylabTaThl U3MEPEHUN PA3INYAOTCS HE3HAUYUTENb-
HO.
Hnouguoyanvnwie 3a0anus
Ipumep. JIByms: npubopaMu B OJHOM U TOM K€ TOPSIAKE U3MEPEHBI IIECTh
JieTajgell U MOJIyYEHbI CIEAYIONIUE Pe3yJbTaThl U3MEPEHHI (B COTHIX JOJIIX MUJI-
aumetpa). [lo ypoBHto 3HaunMoctu 0,05 yCcTaHOBUTH, 3HAUMMO WJIM HE3HAYUMO
Pa3IMYarOTCs pPe3ybTaThl U3BMEPEHUM, B PEATIONOKEHUN, UYTO OHU PACTIPEAEIIEHBI
HOPMAJIBHO.
1. x,=1x,=3, X;=5X, =6,X; =8,X, =9;
Y, =10y, =3, ¥, =6,y, =1 y; =7,y; =4.
2. X, =2,X,=3 X;=5X, =6,%; =8,x; =10;
Y:=8Y,=3 ¥,=6,y,=1Yy,=7,¥s =3.
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10.

11.

12.

13.

14,

15.

X =4,X, =3, X3 =7,X, =6,X; =8, X5 =10;
Vi=9Y,=4Y,=6y,=2Y, =7,y =4.
X =1LX, =4, X, =6,X, =7,%X =8,X; =10;
y, =10y, =3 Yy, =6y, =1y, =7,y, =4.
X =2,%X, =3, X3 =5,X, =6,%; =8, X, =10;
Y, =1Ly, =4, y;=6,y,=1ys =7, Y, =4.
X =2,%X, =3, X3 =5,X, =6,%; =8,X, =10;
y, =10y, =3, y;=6,y, =1y, =7,y, =4.
X =1LX, =2, X =4,X, =6,X; =8,X; =10;
y, =10,y, =3, ¥y, =6,y, =1Ly, =7,y, =4.
X =2,%X, =3, X3 =5,X, =6,%; =8,X, =10;
Y1 =8,Y, =4 ¥;=6,Y, =L ys =7,y =5.
X =2,%X, =3, X3 =5,X, =6,%; =8,X, =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 Yy, =6y, =1y, =7,y, =4.
X =1LX, =2, X3 =3,X, =6,X; =8,X; =9;
y, =10y, =3, y;=6,y, =1y, =7,y, =4.
X, =5X, =4, X; =5X, =6,X; =8,%, =10;
Y1=10y, =3, ¥ =6,y, =L ys =7,y; =4.
X, =2,X, =3, X3 =5,X, =6,X; =8, X, =10;
y, =10y, =4, y, =6,y, =10,y =7, Yy, =4.
X =3,X, =4, X, =5,X, =6,X; =8,X, =10;
v, =10y, =3, Yy, =6y, =1y, =7,y, =4.
X, =2,%X, =3, X3 =5,X, =6,%; =8, X, =10;

Y1:8a Y, =4, Y3 =6, Y4 =10, Ys =1, Yo =4,
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16.x, =8,x, =3, X, =5,X, =6,%X; =8,X, =10;
y1=10,y, =3, ¥3=6,y, =1 ys =7,y =9.
17.x, =7,%, =3, X, =5,X, =6,%; =8, %, =10;
y, =10y, =3, ¥, =6,Y, =5y, =7, Y5 =8.
18.x, =8,x, =3, X, =5,X, =6,%X; =8,%, =10;
y, =10y, =3 Y, =6y, =4,y =7,Y; =7.
19.x,=6,%, =3, X, =7,%X, =6,X; =8,%; =6;
v, =10y, =3 Yy, =6y, =1y, =7,y, =4.
20. %, =2,%X, =3, X, =5,X, =6,%; =8,%, =10;

Y1=4Y,=3 ¥;=6,Y,=5Y;=7,¥; =6.

HpHMep. IIo 3aJaHHbIM HCXOJIHBIM JaHHBIM H€06XO,Z[HMO HAWTU U IIOCTPO-
HUTb OMIINPHUYICCKYIO (1)YHKI_[I/II-O pacinpcaciCHus, IOCTPOUTD ITOJIMI'OH 9aCTOT, HaWTU
YUCJIOBBIC XaPAKTCPHUCTHUKU B TOYCUYHBIC OICHKH YHCJIOBBIX XaPAKTCPUCTHUK.

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 M3BIICU€HA BEIOOPKA
Xi [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

Haiiti 1 mocTpouTh SMIUPUYECKYIO (PYHKIIMIO paclpeesieHus, MOCTPOUTh
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

Haiiti 1 mocTpouTh SMIUPUYECKYIO (PYHKIIMIO paclpeesieHus, MOCTPOUTh
MOJIUTOH 4acTOT. HaliTh ToYeuHbIe OLIEHKU YUCIOBBIX XapaKTEPUCTHK.

7. I3 reHepaibHOM COBOKYITHOCTH U3BJIEYEHA BHIOOpPKA

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. HaiT ToueuyHbIe OLIEHKHU YHCIIOBBIX XAPAKTEPUCTHK.

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 renepanbHOM COBOKYITHOCTH U3BJIEYEHA BHIOOPKA

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

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

Haiiti 1 mocTpouth SMIUPUYECKYIO (PYHKIMIO paclpeesieHus, MOCTPOUTh
MOJIUTOH 4acTOT. HaliTu ToueuHble OLIEHKN YUCIOBBIX XapaKTEPUCTHK.

2. 3ajaHus NJI TEKyLero KOHTPOJist

Bonpocwt ona noemopenus

1. Teopemvr meopuu eeposmuocmeil.

2. Yucnosvle xapakxmepucmuku OUCKPEMHbIX U HENpepbleHblX CAVHAUHbIX
BENUYUH.

3. 3axonvl pacnpedenenusi 6epoamHOCmel HeNpepPbl8HbIX CYUAUHBIX BelU-
YUH.

4. OcHoBHble NoHAMUS MAMEMAMUYECKOL CIMAmUCmuKu.

5. Onemenmuwi KOppeAYUORHO20 aHAlu3a.

2.1 IIpumepsI pelIeHUs TECTOBBIX 3aJaHUM

3aoanue Nel.

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

BerHefI I'paHy BbIIAACT HEYCTHOC YU CJIIO OUYKOB, paBHaA...

o 01

Wl
O
N| -
O
ol

Pewenue.

PaccmoTpum coObiTe 4— HA BEpXHEW TPaHU BBIMAAET HEYETHOE YHUCIIO OY-

. m
koB. Bocrnonwzyemcst dopmynonn P(A)=—, rae N— o0Iiee 4ucio BO3MOMKHBIX
n

AJIEMEHTAPHBIX HMCXOJOB HCIBITAHUS, & M— YHUCJIO JIEMEHTApHBIX MCXOJI0B, OJia-
TONPUSATCTBYIONINX TOSBICHUIO COOBITUS A. B Hamem cimydae BO3MOXHBI 6 djie-

MCHTApPHBIX HCXOOO0B, U3 KOTOPLIX 6HaFOHpI/I5{TCTBYIOH_II/IMI/I ABJAKOTCA TPHU UCXOJa
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(omHO O0uYKO, TpU OYKa U 0OATh o04koB). CremoBaTenbHO, mM=3, n=6,

P(A) :% :%:%. Omeem:. % :
3aoanue Ne2.

C mepBoro cranka Ha coopky moctymaet 20%, co BToporo — 80% Bcex fe-
taneir. Cpenu neraneld mepBoro cranka 85% cranmapTHbeiX, BTOporo — 95%.
Haynauy B3sTast neranb oKazalach HeCTaHAApTHOU. Torjaa BEpOSITHOCTh TOTO, YTO

OHAa TMOCTYIWJIAa Ha COOPKY CO BTOPOTO CTaHKA paBHA. ..

oﬁ ogog o 0,07
7 7 14

Pewenue.

PaCCMOTpI/IM coObITHE A — B3ATas Hayaady ACTaJlb OKa3aJlaChb HCCTaHIapT-

Hoi. Torna mo gopmyie nosHoit Bepositoctu P(A)=P(B,)- P, (A)+P(B,) Py (A).
B, — Ieraib IOCTYyIUIIA C IIEpBOrO CTaHka, Toraa P(B,)=0,2.
B, — IeTanab HOCTYyIIMIa CO BTOPOro cTaHka, Toraa P(B,)=08.

Ps, (A)— ycii0BHast BEPOATHOCTh TOTO, YTO JETalb HECTAHAAPTHA, €CJIH OHA

M3rOTOBJIEHA Ha IIEpBOM craHke, Py (A)=015.

P, (A)— ycioBHast BEPOATHOCTL TOTO, YTO JIETAlb HECTaHIAPTHA, €CIIH OHA

M3rOTOBJICHA Ha BTOPOM cTaHke, Py (A) =0,05.

Torna BEPOSTHOCTD COOBITHS A paBHa

P(A)=P(B,)-P, (A)+P(B,)-P, (A =02-015+08-0,05=0,7.

BeposiTHOCTH TOr0, 4TO HECTaHIapTHas JeTaldb MOCTYIWJa Ha COOPKY CO

BTOPOTO CTaHKa, BEIYUCINM 110 popmyrie baiteca:

P.(B,)= P(B;)-Ps,(A) _08-005_004_4 Omeem:
A2 P(A) 007 007 7° A
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3aoanue No3.

JluckpeTHas ciydanHas BenuuMHa X 3aJaHa 3aKOHOM pacCIpeleseHus Be-

POSITHOCTEM:
X 1 3 5 6
P 01 a b 03

Torna 3HaueHuss au b MOryT OBITH paBHHI. ..
0 a=03b=02
0 a=03b=01
© a=06,b=06
0 a=04,b=0,2

Pewenue.

Tak kak cyMMa BEpOSTHOCTEH BO3MOXKHBIX 3HaueHMHM X paBHa 1, TO
a+b=1-01-0,3=0,6. Otomy ycioButo yaosieTBopsier oTBeT: a=0,4,b=0,2.

3aoanue Ned.

W3 renepanbHON COBOKYITHOCTH M3BJIEYEHA BBIOOpPKA 00BbeMa n=110:

X; 4 6 8 10 12 14
n, 10 15 20 25 30 Ng
Torpa 3HaueHUEe Ny paBHO...

010 o020 o035 o110

Pewenue.

K
OO0beM BBIOOPKH BBIUUCISETCS MO (hopmysie n :Zni , TIIe N,— 4acToTa Ba-
i=1

puanthl X;. Torna ny =110-10-15-20-25-30=10. Omeem: 10.

3aoanue Noj.

B pesynbrare uzmepeHuii HEKOTOpor (U3MUECKOW BETUYMHBI OJTHUM TpPU-
OoopoM (0e3 cuUCTeMaTUYECKUX OIIMOOK) MOJIyYEHBbI CIENYIOIINE pe3yabTaThl (B

MM): 125; 145; 165. Torna HecMellleHHAas OIICHKA IUCTIEPCUH PaBHaA. ..
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02 040145 o038
Pewenue.

HecMmermenHas orieHKa TUCTIEPCUH BBIUUCIISETCS TIO (JopMyIIe:

n _ n

Z(Xi _XB)2 _ zxi

§2=L , rae Xg =42 . Haitnem
n-1 n

n

X.
- ; ' 125+145+165

_ ~14
XB n 3 ’5
” (Xi _;( )2
o BT 1251457 44514 2065145 s 0 4
n-1 3-1
3aoanue Ne6.

HGHpepBIBHEUI cnyqaﬁHa;I BeIMYKMHA X 3alaHad IINIOTHOCTBIO PACIIpPCACICHUA

2
y R
BeposTHOCTEW f(X)=———e 50 . Torama MareMaTH4eCKOE OKUIAHUE AU CpPEIHEE

5J2r

KBaJIpaTHYECKOE OTKJIOHEHHE ¢ 3TOM CIy4YallHOW BEJIMYUHBI PABHBI. ..

oa=-4,0=50 o a=50=4

oa=4,0=5 0 a=4,06=25

Pewenue.

[ImoTHOCTE pachpeneneHrs BEPOSITHOCTEM HOPMAIBHO PaCIpPENeICHHON

(x-a)?

e 2  rae a=M(X), o=o(X).

ciiyyailHOU BeMuMHBl X umeeT BUI: f(X)=

1
o2r
[Toatomy a=4,0=5. Omeem: a=4,0=>5.

3aoanue No7.
Jlan noBeputenbHbIA uHTEpBan (1844,19,36) 11 OLEHKH MATEMATHYECKOTO
0’KMJIaHUs. HOPMAJILHO PACIIPeIeIeHHOr0 KOJIMYEeCTBEHHOro npu3Haka. Toraa To-

YCedyHasd OCHKA MAaTECMATHUYCCKOT'0 OKUJIaHWUA PaBHA. ..
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0189 o 0,46 01885 o 190

Pewenue.

HNuTepBasibHAsA OlICHKAa MAaTEMAaTUYECKOTO OKUJAHHWS HOPMAJIBHO pacipese-
JICHHOTO KOJIMYECTBEHHOTO TMpH3HAKA MPEACTABISIET COOOM HWHTEpBAJ, CHUMMET-
PUYHBIA OTHOCHTEJIBHO TOYEYHOM OIleHKH. Torma ToueuHas olleHKa OyJeT paBHa

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

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

BBIOOPOYHBIN KO3 PUIIMEHT Koppensiuuu r, =086 U BHIOOPOUYHBIE CPEAHUE KBa-
paTU4YecKue OTKJIOHEHUS o,=24 U o, =4,8. Torna BeIOOpPOYHBIN KOIPPUIHEHT

perpeccun Y Ha X paBeH

o 043 o0 8,05
o -172 0172

Pewenue.

Bri6opounbiii k03 duureHT perpeccu Y Ha X BBIUUCISAETCS MO popMyIie

Oy 48
Px =g -—, px =086-—=172. Omeem: 1,72.
o. 2,4

X )
3aoanue Ne9.

Eciu ocHoBHas runore3a umeet BUa H,: p=0,3, TO KOHKYpUPYIOIIEH THUIIO-

TE€30U MOKET SIBISTHCH. ..

o H,: p#03 o H,;: p<03
o H;: p=203 0 H;: p=0,2
Omeem: p=0,3.

3aoanue Nol0.
Mopa BapuanunonHoro psaa 3, 4, 6, 6, 7, 10, 11, 12 paBHa...
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o7 03012 06

Pewenue.

Mooli BapHaIlMOHHOTO psijia HA3bIBACTCS BapHaHTa, MMEIOIIAas HAnOOIb-
IIYIO 4acToTy.

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

Omeem: 6.

3aoanue Nell.

Menuana BapuanuonHoro psaa 3, 4,5, 6, 7, 12 pasHa...

o5 o6 o055 o7h

Pewenue.
MenuaHol BapHallMOHHOTO psJia HA3bIBAETCA BapUAHTA, PACIIOJIOXKEHHAs B
CepeIMHE BapHUAIIMOHHOTO psifia. Tak Kak B CEpEeAUHE PsJla PACIOoIaratoTcs JBE Ba-

puaHThl 5 1 6, TO MeIlMaHa paBHA UX CpeAHEN apudmeTrndeckoit 55.

Omeem: 55.

3aoanue Nel2.

JlaHbI ABE HE3aBUCUMBIE THUCKPETHBIE CIIyYalHbIE BENUYUHBL X H Y !

x | 1] 2 y [ 3]s
p | 02 | 08 q | 04 | 06

Torma 3aKoH paclpenesieHus BEpOsITHOCTEN CyMMbl X +Y HMeeT BUL...

© Y 4 7

X+Y | 4 ) 6 7
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X+Y | 4 5 6 7
p 008|032 | 012 | 0,48

Pewenue.

Bo3MoxHBIE 3HAYEHUEM Xij CYMMBbI JUCKPETHBIX CJIy4YaWHBIA BEJIUYWH
ONPEACISAIOTCS Kak Xij =X, +Yj, a COOTBETCTBYIOIIME BEPOSITHOCTU KakK MPOMU3BE-

aenue P; =P;-q; = p(X =X)-p(y=y;). CoorBeTcTBEHHO,

X+Y | 4 5 6 7
p 008|032 | 012 | 0,48

3aoanue Ne 13.

BribopouHoe ypaBHeHHE MapHOU perpeccun umeer Buj Y =6-3x. Torma
BBIOOPOYHBIN KOA(D(GUIIUEHT KOPPEIAIIMA MOXKET ObITh PaBeH. ..

o-09 o009 06,0 o -30

Pewenue.

3HaueHue BHIOOPOYHOTO KOd(hUIMEHTa KOPPEAIUU, BO-TIEPBIX, MPUHA/I-
JIEKUT MPOMEKYTKY [1;1], a BO-BTOPBIX, €0 3HAK COBIANAET CO 3HAKOM BBIOOPOY-
HOTO KO3 duUleHTa perpeccur. ITUM YCIOBUSAM YI0BIETBOpsieT 3HaueHue —0,9.

Omeem: —09.

3aoanus 0151 camoCmoame1bHOU ROO20MOEKU

1. BpoueHsl 1Be UrpajibHble KOCTU. HaillTu BEpOATHOCTH TOro, YTO Ha
MEepPBOM KOCTH BBHINIAJIO 2 OYKA MPHU YCIOBUU, YTO CyMMa OYKOB, BBIMABIINX HA
IBYX KOCTSAX, MEHbIIIE O.

2. U3 aByX K0J10]1 BHIHUMAIOT 110 oj1HOU KapTe. CoObiTHe A — {KapTa u3
MEePBOI KOJIOBI KpacHOUM MacTu} 1 B- {kapTa u3 BTOpo# K010/161 OyOHOBOM
MacTH }. YKaXXUTE BEpHbIC YTBEPKICHUS:

1) cobbiTHst A 1 B ABISIOTCS 3aBUCUMBIMU;
2) coObITusi A U B SBIAIOTCS HECOBMECTHBIMU;

3) coObiTus A 1 B SBISIOTCS COBMECTHBIMU;
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4) coObITus A 1 B SBISIIOTCS HE3aBUCUMBIMH.

3. Cnyuaiinple coObiTus A u B, yaoBieTBOpSOIIME YCIOBUAM
P(A) =0,6,P(B) =0,4,P(AB) = 0,2, aBistOTCS:

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

4) HECOBMECTHBIMU U HE3aBUCUMbBIMHU.
4. Jlns yaydileHus KayecTBa paauoCBs3H UCIOJIb3YIOTCS J1BA paIuoONpH-

€MHHKA. BEpoATHOCTh IpHEMa CUTHAJIA KaXIbIM TPUEMHHUKOM paBHa 0,8, u 3TH

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

ceaHca paguoCBsA3U I KAKI0ro nmpueMHuka pasHa 0,9.

5. Tlo oleHKaM HKCIEPTOB BEPOSITHOCTH OAHKPOTCTBA JJIA JBYX MPE.i-
NPUATUNA, TPOU3BOIAIIMX PA3HOTUIIHYIO NPOoAYyKIHUto, paBHbl 0,3 u 0,35. Halitu
BEPOSITHOCTh OAHKPOTCTBA 000UX MPEITPUATHH.

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

7. BeposiTHOCTH TOTO, UTO NeTanb OpakoBanHas, paBHa 0,005. TIpoBepsi-
ercs 400 neraneit. OnpeneanuTs BEPOITHOCTh TOTO, YTO O0JbIe 3 AeTaneii oka-
3aJIUCh C OpaKOM.

8. Buytpp kpyra pammyca 4 Haynmauy OporieHa Ttouka. Halitu Beposit-
HOCTB TOTO, YTO TOYKA OKa)XETCSl BHE BIIMCAHHOTO B KPYT KBaJiparta.

9. Moneta nogOpaceiBaeTcs nATh pas. [[ocTpouTh psigi 1 MHOTOYTOJIEHUK

pacnpeneneHust IUCKPETHONW CITy4alHOW BEJIMYUHBI Z — YUCJIA BBINAJICHUHN Tep-

0a.
36



10. luckpeTHas ciiydaiiHas BelW4yrHa X 3a/laHa 3aKOHOM paclpe/IeIeHUs

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

Haiitn e€ QyHKIMIO pacrpeIeneH s i 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. HenpepriBHas cinyuaiiHas BeiauunHa X 3ajlaHa TUIOTHOCTBIO paclipe-
NEJIEHUS BEPOSITHOCTEM;

(0 pu x <0,

f(x)= <Cx* mpn 0 <x <6,

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

13. HenpepriBHas cinyuaiiHas BeanunHa X 3ajlaHa TUIOTHOCTBIO paclipe-
NIEJICHUS BEPOSTHOCTEN;

(0 mpu x <0,

f(X)=42x/25 npu 0 <x <5,

0 mpu x > 5.

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

PAaTHICCKOC OTKIIOHCHHUC.
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14. HenpepwiBHast ciydaitHas BenwmuuHa X 3aaHa (QyHKIMEH pacrpese-
JICHUsI BEPOSITHOCTEMN;

(0 mpu x <0,

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

J mpu x > 5.
Haiitu €€ mwioTHOCTS pacipeneneHust U P(4 < x <6).

15. Halitu maTeMatuueckoe OXUJaHWE U AUCIEPCUI0 HOPMaJIbHO pac-

HpeHeHeHHOﬁ CﬂyqaﬁHOﬁ BEeJIUYUHBI X C INIOTHOCTBIO pacipcaciiCHus BCPO-
1 7(X—6)2

e 50
527

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

atHocTen f(X) =

17. Haiiti ¥cnpaBieHHyI0 aucrepcuio S° mis BeIOOpKU o0bema n =10,
eciu BeiOopouHas aucrepceusi D =180.
18. Onpenenuth BHIOOPOUYHBI KOIPPUIIUEHT KOPPETSAIUU, €CIIU BBIOO-

pPOYHOE ypaBHEHUE IMAPHOU PETPECCUU UMEET BUJ Y = -3+ 2X

2.2 KoHTpOJIbHBIE BONPOCHI

Hanpaenenue noozomoexku 23.05.01, 23.03.03.

1. BoibopKu u ux xapaxmepucmuku

[IpeameT MaTeMaTHYECKON CTAaTUCTUKU. | eHepanbHas U BHIOOpPOYHAsi COBO-

KynmHOCTH. CTaTHUCTUYECKOE pacIpeesieHne BBIOOPKU. DMmnupuueckas (QyHKIusS

pacnpeneincHus. ['paduueckoe M300paKeHHE CTATHCTUYECKOTO PACIPEICIICHUS.

YucnoBbie XAPAKTCPUCTHUKU CTATUCTUICCKOI'O PACIIPCACIICHHA.

2. 3axkomnwsl pacnpeoenenus CIy4auHblxX eIUYUH

3akoH OMHOMHUAJILHOTO pachpenesieHus; 3aKoH peakux coowituit (Ilyacco-

Ha); 3aKOH HOPMAJIbHOTO PacCHpeAesICHUs; XapaKTEPUCTUKA YKIOHEHHU OT HOp-

MaJbHOTO 3aKOHA; 3aKOH pacrpezesnenus skcienTpucurera (Penes).
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3. Bvibopounuwiti memoo

OcCHOBHBIE TIOHATHUS U OMPECIICHUSI TCOPUHU BBIOOPOK; 33/1a4H BHIOOPOYHOTO
METO0/1a; CBOMCTBA BHIOOPOUHBIX CPEIHUX U JUCIIEPCHUI; OlIEHKA TOYHOCTH BBIUKC-
JICHHs] TeHEPAIbHON CpEelHEN MO NaHHBIM BBIOOPKH; OIIEHKA TOYHOCTHU BBIYUCIIE-
HUS CPEIHEr0 KBaJpaTHUYECKOro OTKJIOHEHHs; T€HEpaIbHOW COBOKYMHOCTH IO
JTAHHBIM BBIOOPKH; OlIEHKA MapaMeTPOB HOPMAILHOTO paCIpeesIeHHs] C TOMOIIBIO
JIOBEPUTENBbHBIX HHTEPBAIOB; 00pab0TKa CTATUCTUYECKUX JTaHHBIX U ONPECICHNE
XapaKTEPUCTUK SMIIUPUUYECKOTO paCIpe/ieNICHUs; COMIOCTABIIEHNE U TIPOBEPKaA CXO-
JTUMOCTH IMIUPUIECKUX pacTpeiesIeHUui C TeOPETUIECKUMH.

4.Onemenmovl meopuu oyeHoK U NPOBEPKU 2UNomes

OrneHka HEM3BECTHBIX MapaMeTpoB. MeTolbl HaXOXKJACHHUS TOYEYHBIX OIle-
HOK. [loHATHE MHTEPBATBLHOTO OLIEHWBAHUS MapaMeTpoB. J(oBepuUTeIbHBIC HUHTEP-
BaJIbl JIJISI TApaMETPOB HOPMAJILHOTO pacnpeneneHus. [IpoBepka cTaTUCTUYECKUX
runotes. [lpoBepka runoTes3 o 3aKoHe pacrpeaesieHusl.

5. Cmamucmuueckue memoobl 8 MEeXHOI02UYECKUX UCCAEe008AHUSX

HccnenoBanue BIUSHUSA TEXHOJIOTHYECKUX (DaKTOPOB HA TOYHOCTH OOpa-
OOTKM W IIEPOXOBATOCTh MOBEPXHOCTH. OOpabOTKa IKCIIEPUMEHTABHBIX JaHHBIX
MO CIIOCO0Y HAUMEHBIITUX KBAJIPaTOB.

6. Ananus mounocmu, cmadUILHOCMU U YCMOUYUBOCTU MEXHON0SUYECKUX
npoyeccos

CraTucTiueckoe peryjJupoBaHUE TEXHOJIOIMYecKoro mpouecca. CTaTucru-
YECKUM TPUEMOYHBIN KOHTPOJIb HAJIEKHOCTH.

CraTuCTHUECKHid aHaTN3 TOYHOCTH MEXaHWYECKOW 0O0pabOTKH M CTaTHUCTHU-
YEeCKO€ PETryJIUPOBAHUE TEXHOJIOTHUYECKUX MPOLECCOB.

7. Teopemuueckue ouazpammuvl mouHocmu 0opabomxu

3amaun CTATUCTUYECKOTO aHAIM3a TOYHOCTH MEXaHMYECKOW 0O0pabOTKH.
CraTUCTUYECKHUI aHaJIN3 TOCPEICTBOM OOJBIINX BHIOOPOK. CTaTUCTUYECKUN aHa-
JU3 TIOCPEACTBOM MaJbIX BBIOOPOK. CTaTUCTHUECKUN aHAJIW3 C TIOMOIIBIO TOYCY-
HbIX auarpamMm. OlleHKa TOYHOCTH 0O0paOOTKH (POPMBI M B3aUMHOTO PACIIOJIOMXKE-

HUS TOBepXHOCTEeH M oceil nmeraned. CTaTUCTUYECKHE METOIbl PEryIMpOBAHMS
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TEXHOJIOIMUYECKUX MpoLeccoB. MexaHu3auus onepannid CTaTuCTUYECKOro aHalu3a
¥ CTaTUCTHYECKOTO PETYIUPOBAHMS TEXHOJIOTMYECKHUX MpoleccoB. ToyHOCTh 00-
pabOTKU M3ENUN B MAITMHOCTPOEHUHN U METO/IbI €€ JOCTUKEHHUSL.

8. OcHosHble nocpewHocmu npu Mexanu4ieckou oopabomxke u coopke

[TorpemHocT MeXaHUYECKON OOpaOOTKM M 3aKOHBI WX pacHpeiesICHHUS.
Omnpenenenre norpemHocTed 00padoTKU METOIOM MAaTEMAaTUYECKOM CTaTUCTHKU.
Omnpenenenne morpemnrHocTed B mporiecce oOpaboTku. KoppensiuuoHHbIi aHanmms
TEXHOJIOTMUECKUX IPOLIECCOB. Y CTAHOBJIEHUE CBSI3€H MEXKIY TOYHOCTHBIMM Xa-
PaKTEpUCTUKAMHU JIBYX CMEXHBIX OIEpaliii TEXHOJIOTUYECKOro Ipouecca. AHalIu3

TOYHOCTHU pa6OTBI MMOTOYHBIX JIMHUM.
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IMPUJIOKEHUE A

Tadauna A.1— 3navenus pynkuun Jlamiaca

P(x)=

Nors

1

Je_ gz

st

D(x)

D(x)

D(x)

X

D(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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IIponosnkenue 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

Tadoauna b.1—Kpurtnyeckue Touku pacnpeaenenus 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 1,7201 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 2,71874 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 3,9911
40 1,6839 2,0211 2,4233 2,7045 3,5510
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45 1,6794 2,0141 2,4121 2,6896 3,5203
50 1,6759 2,0086 2,4033 2,6778 3,4960
IIpononkenue Tad6auubl 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

TUII0Te3 TpU HEOOJbIIOM 00BEME BBIOOpKH. M3ydaTh Mayible BBIOOPKH Hadall
anrmmiickuii ctatuctuk B.C. T'occer (nceBmonuM CthrogeHt) B 1908 romy. OH

JloKa3all,

YTO OIIEHKAa PAacXOXACHHS MEXIy CpeaHed Majod BBIOOPKH U

Pacnpez[eneHHe CTBI-O,ZIGHT& HCIIOJIB3YCTCA IIPU IIPOBCPKE CTATUCTHUYCCKUX

TreHEpaJIbHOM CpelHeN MOAUYUHEHa 0COO0MY 3aKOHY paclpeaesiCHHUs.
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IHPUJIIOXKXEHUE B

Tadoauna B.1—Tabianna kpuTnyecknx Touek pacnpeneaenus [upcona

k/a 0,01 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
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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

IIpononkenue Tadauusbl 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 27,32555 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

Boo06mie Takasi TOUHOCTH (5 3HAKOB MOCIE 3aMATON) 3HAYCHUN KPUTHIECKUX
TOYEK B CTATUCTHKE HE TpeOyeTcss. OOBIYHO TOCTATOYHO ObIBAeT 1-2 3HaKOB MOCie

3aIsITON.
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YueOHOe nu3ganue

AsussH MHapa AprymoBHa

MaTteMaTHYeCKas CTATHCTHKA

Vuebnoe nocooue

Iloamucano B me4athb Tupax 5 7k3.
Psizanckuit uHCTHTYT ((Uaran) MOCKOBCKOTO OJTUTEXHUYECKOTO YHUBEPCUTETA
390000, r. Psizanb, yn. [IpaBo-JIsibenckas, 26/53



