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M34 MATEMATUKA. Pa3zgen «OCHOBbI MaTE€MaTUYECKOW  CTATUCTUKH
METOJIMYECKUE MaTepuajbl K HW3YYCHHIO pas3jiena JUCHUIUIMHBI M OpraHu3aliu
CaMOCTOSITENIbHONH palboThl CTyHeHTOB 1-ro Kypca OakamaBpuara, OOy4aroIIUXCs II0
HanpaBiieHnto ToarotoBku  44.03.05 TIlemarormueckoe oOpa3oBanue (¢ JABYMsI
HPO(I)I/IHSIMI/I MOATOTOBKA —  TeXHOJIOTHYECKOE 06pa30BaHI/Ie, DKOHOMHYECKOE
oOpasoBanne) ouHOM W 3a04HOU (hopm oOyuenus / C. A. Paguenko. — CrnaBsHCK-Ha-
Ky6anu : ®unman Kybanckoro roc. yH-ta B r. CnassiHcke-Ha-Ky6anu, 2018. — 20 c.
1 aK3.

Meroandeckue matepuaibl cocTaBieHbl B cooTBeTcTBUU ¢ PI'OC BrIcmiero o6pa3oBa-
HUS, YI€OHBIM IJIAHOM M y4eOHOH MporpamMMoil Kypca, CoaepkKaT METOJUUYECKue peKOMEHJalliH
K OpraHM3aliy MPOLECCOB OCBOCHUS AMCHUMIUIUHBI, K U3yYECHUIO TEOPETUYECKOW U MpaKThye-
CKOM 4acTu, CaMOCTOATEIbHOI paboTe CTYACHTOB, a TAKXKE 110 MOATOTOBKE K K3aMEHY.

Wznanue aapecoBaHo CTyJeHTaM 1-ro kKypca OakanaBpuara, oOydaromuMcs MO Hampas-
nenuto 44.03.05 Ilenaroruueckoe oOpa3oBaHue (C AByMs MPOPUIIMH MOATOTOBKH — TexHoiIorH
yeckoe 00pazoBaHue, DKOHOMUYECKOE 0Opa3oBaHHUE )

DJeKTpOHHAsh BepCUs M3JaHUS pa3MeIIeHa B DJJIEKTPOHHOH HH(pOpPMaIMOHHO-
oOpasoBarenbHON cpefie duauana U JOCTyIHA 00yJaromuMes U3 000N TOYKHM J0CTyNa K WH-
(opMaMOHHO-KOMMYHHUKALIMOHHOM ceTn «HTepHET.
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BBEJAEHUE

ObJ1acTh NPUMEHEHUS METOAMYECKUX PeKOMEH A Uil

Metoauueckue marepuanbl K HU3YYEHHUIO paszzefia yueOHOW JMCLUIUIMHBI
MatemaTtka 1 MHQOpMATHKa SIBJISIOTCS YaCThIO MPOrpaMMbl MOJATOTOBKM Oaka-
JaBpOB COOTBETCTBUU ¢ DenepabHBIM TOCYJAapPCTBEHHBIM 00pa30BaTEbHBIM
cra"zapToM Bbiciiero oopaszoBanus (PI'OC BO) mo HampaBieHUIO MOATOTOBKU
44.03.05 TIlemarormueckoe oOpa3zoBaHue (C ABYMs MNpO(PUISIMU TOATOTOBKH),
YTBEPXAEHHOTO MpuKa3oM MunucrepcTBa oopazoBanus u Hayku PD ot 9 ¢espa-
as 2016 r. Ne 91, 3apeructpupoBad B Munucrepcre roctuiuu Poccuiickoin @e-
nepanuu 02.03.2016 r. (peructparmonusbiii Ne 41305).

MecTo IMCUMINVIMHBI B CTPYKTYpPe NPOrpaMMbl OATOTOBKH 0aKaJIaBpoOB

Hucunminaa «MareMaTuka» OTHOCHUTCS K BApUATHUBHOM 4YacTH OCHOBHOM
00pa3oBaTeNbHON MPOrPAMMBI.

Jns ocBOEHHsSI NUCHUIUIMHBI «MaTeMaTtnka» CTyAEHThl UCIOJIb3YIOT 3Ha-
HUS, YMEHUS U BUIBI JEATEIBHOCTH, C(OPMUpOBAHHBIE B MPOLIECCE HU3YUEHUS
npeamera «MaTeMaTrka) Ha MpeablAyIleM YpOBHE 00pa30oBaHUsl.

MaremaTnueckue METOAbl IIUPOKO HCIIONB3YIOTCS Ul PELIEHUSI CaMbIX pa3-
HOOOpA3HBIX 3a/1a4 TEXHUKU, SKOHOMUKH U TUTaHUpOBaHUs. OCBOEHUE JUCIUTIIIMHBI
«Marematukay SBIIETCS HEOOXOIUMOW OCHOBOW IS M3YYCHHS MOAYJIEH Bapua-
TUBHOW 4acTu «MamnHoBeneHue», «COBpEMEHHOE MPOU3BOACTBO», «DIEKTPO-
TEXHUKA WU BJEKTPOHUKA», NUCUUILUINHBI «ECTeCTBEHHOHay4yHasi KapTHHA MHUpPa»
npo(heCcCHOHANBFHOTO 1IUKIIA, @ TAKXKE JUCLMILIMH 10 BEIOOPY CTYACHTOB.

Hean u 321244 TUCHUUILUTHHBI — TPEOOBAHUSA K Pe3y1bTATAM OCBOEHUS
AUCHHUTLIHHBI
[enbro ocBOeHUST AUCHUIUIMHBI «MaTtemaTrka» siBisieTcss GOpMUPOBAHKE:
— HAy4YHOrO0 MUPOBO33PEHUS;
— YCTOMYMBOIO NIO3HABATEIBHOIO MHTEPECA K U3YUEHUIO MATEMATUKU;
— CO3HAHUA TOI'0, YTO MATEMATUYECKUE 3AKOHBI CBA3aHbI C JKU3HBIO U IPAKTUYE-

CKOH JeATeIIbHOCTHIO;

— JIOTMYECKOI'0 MBILUICHHUS U JIOTUYECKON TPAMOTHOCTH;

— TPUBBIYKA OOOCHOBBIBATh BHICKA3bIBAEMbBIE CY)KICHHUS;

— a0CTPaKTHOTO MBILIUIEHUS U IPOCTPAHCTBEHHBIX MPEACTABICHUM;
— BBIYUCIUTENBHOM, aITOPUTMUYECKON U TpapUIECKOi KyabTyp;

— 0011el MaTeMaTHYeCKON KYJIbTYPBHI.

N3yuenue mucuurimHbel «MaremaTukay HampaBlieHa Ha (OpPMUPOBAHUE Y
CTYJIEeHTOB cienyromux komneTreHuii: OK-3 ciocoOHOCTHIO UCITIONB30BAThH €CTe-
CTBEHHOHAYYHbIE MU MAaTEMaTUYECKUE 3HAHMS JJIsI OPUEHTUPOBAHHUS B COBPEMEH-
HOM uHpopManmoHHoM npoctpaHcTse; [IK-1 roToBHOCTBIO peann30BbIBaTh 0Opas-
BaTeJIbHBIE IPOrPAMMBI IO YU€OHBIM MPEAMETaM B COOTBETCTBUU C TPEOOBAHUSIMU



00pa3oBaTeNbHbIX CTaHIAPTOB. B COOTBETCTBHE C 3TUM CTaBSITCS CIEIYIOLIUE 3a-
Ja4¥ TACLUIIIINHBL.

1. ®opMupoBaHue CUCTEMBI 3HAHUM U YMEHHI 110 OCHOBHBIM pazjeaM Ma-
TEMATHKHU.

2. Axrtyanuzanus MeXNpeIMETHbIX 3HAHUN, CIIOCOOCTBYIOIINX TOHUMAaHUIO
U OCBOCHMIO OCHOBHBIX Pa3/e/OB MAaTEMaTHUKH, KaK OCHOBBI AJisi (POPMUPOBAHUS
po(heCCUOHATIBHBIX KOMIIETEHLIUH.

3. O0ecrnieyeHre yciaOBHiA Al aKTUBU3ALMU TTO3HABATEILHON NEATEIbHOCTH
CTYIACHTOB ¥ ()OPMUPOBAHMS Y HUX OIbITA MAaTEMAaTUUYECKOW JIEATEIbHOCTH B XO/I€
pellIeHus] MPUKIAAHBIX 3a7a4, Crielu(UYecKux A 00JacTu uX mpodhecCuoHalb-
HOM JEATEIBHOCTH.

4. CTUMYJIMPOBAaHUE CAMOCTOATEIBHOMN EATEIbHOCTU IO OCBOEHUIO COJIEp-
KaHUS TUCHUIUIMHBI U (POPMHUPOBAHUS HEOOXOAUMBIX KOMITETEHITHIA.

IlepeyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS MO IMCUMUILINHE

N3yuenue naHHON y4uyeOHOW AMCHMIUIMHBI HaIlpaBieHO Ha (OpMHpPOBaHUE
CJIEIYIOLIUX KOMIIETEHIUH:
OK-3 cnnocoOHOCTBIO UCII0IB30BATh €CTECTBEHHOHAYYHBIE U MATEMAaTHYECKUE 3HA-
HUS JJ1sI OPUEHTUPOBAHUSI B COBPEMEHHOM MH()OPMAIMOHHOM MPOCTPAHCTBE;
[1K-1 roTOBHOCTBIO peain30BbIBaTh 00pa30BaTeNIbHbIE TPOTPAMMBI 110 YU€OHBIM
MpeaMeTaM B COOTBETCTBHH C TPEOOBaHUSAMHU 00pa30BaTEIbHBIX CTAaHIAPTOB.



TEMA 1 IEPBUYHAS OBPABOTKA BBIBOPKHU

BapuaunuoHHbI# psij

Bri6op 00bekTa U3 reHepalibHOW COBOKYIHOCTH M M3MEpPEHUE 3HAUYCHMUS
IpU3HaKa HA3bIBAE€TCA CTATHCTHMUECKUM HaOmtogeHueM. Pe3ynbTaThl HaOMI01EHUN
(UKCUPYIOT B MIPOTOKOJIE WIIM THEBHUKE HAOJIOICHUS B TIOPSIKE UX TIOSIBJICHHUS.

Bri6opka OyaeT HaMHOTO HarfisiiHEH, €CJii BCe €€ 3JIEMEHTHI YNOPSA0YUTh
10 BO3pacTaHUIO WiW 1O yObiBaHWi0. Ho B BeIOOpKE OAHO 3HAYCHHE (BapHAHT)
MOJKET BCTPEYaThCsl HECKOJBKO pa3, MO3TOMY LIENIECO00pa3HO pe3yibTaThl 3amu-
caThb B BUJE TaONHIIBI, B TIEPBOM CTOJOIE KOTOPOH HAXOASITCS BCEBO3MOXKHBIC
3Ha4eHMs (BapHUAHTBI) X; TEHEPAIBHOM COBOKYIHOCTH (WIM CIy4ailHOW BEJINYH-

HbI) X, a BO BTOPOM — YHUCJIA 7;, T.€. YACTOTHI MOSBICHUS I-r0 3HaYeHUs. Takyro

Ta0JIMILy HA3bIBAIOT BAPUAIMOHHON TAOJIULIEH UM BApUAIMOHHBIM PSIIOM.
JIJist cocTaBieHusl BAPUALIMOHHOTO PsAJia HY>KHO:

1) HaiiTh MHUHUMAaJBHOE (X, ;) © MakcuMajibHOe (X 3HA4YCHUS BbI-

min max)
OopKwu;
2) B mepBbIil cToyiOer] TabIUIbl 3aMucaTh BapUaHThl 3HAYEHHUH ClIydailHON

BEJIMYMHBI (T€HEPAIbHON COBOKYITHOCTH), HAUMHAS C X,;, U KOHYAS X,y ;

min
3) mpOCMOTPETH MO OJHOMY BCE JIEMEHTHI BHIOOPKU B MPOTOKOJIE HAOIIO-
JCHUM, 1 OTMETUTh KaX/10€ 3HaYeHHE B COOTBETCTBYIOIEM BapUaHTE BO BTOPOM
CTOJIOIIE TAaOJIMIIBI,
4) moxcYMTaTh KOJIMYECTBO METOK B Ka)KJIOM BapHaHTE U 3alucaTh COOTBET-

CTBYIOLICC UM YHCIIO; |

5) moACYMTATh KOJWYECTBO AJIEMEHTOB B BBIOOpPKE (0OBEM BBHIOOPKH) 71, KO-
TOpPOE TOJKHO OBITH PABHO

IZie m — KOIMYECTBO BAPHAHTOB B BapHAI[MOHHOM psje. Eciu ycioBue n=> n,

i=l
HE BBINIOJHEHO, TO ITOBTOPUTH BCE ITYHKTHI, HAYHMHAS C TPETHETO.

Ecnun o0bemM BBIOOpKH 71, OOJBINONW, TO CTPOKA METOK MOXKET OKa3aThCs
CJIMIIKOM JJIMHHOM, T. €. MOJACYUTATh UX HEyn00HO. bonee KOopoTkoil mosydyaercs
3aIiCh TIPH CIICAYIONIINX CIIoco0ax ImojcyeTa: Kak/as MsaTasl majouka nepeuepKu-
BaeT MPEBITYIIUE YEThIpE:

THE TR TR T

U3 TOYEK U nanoyek oopasyrot gurypy u3 10 snemMeHToB

Xl X

B 060ux Clydadx YyHInpomacTcsa IMmoACUHCT KOJIHMYCCTBA IIOMCTOK.
Ecau kxonmuecTtBO BAPHUAHTOB m CJIIMIIKOM BCJIHNKO WJIN ONHM3KO K O6’I)CMy
BBI60pKI/I, TO H@JICCOO6p8,3HO COCTaBHUTH BapI/IaHI/IOHHHﬁ psaa Mo MHTCpBaJiaM 3Ha-



YEHUW T€HEPAIBHOM COBOKYNMHOCTH. [10 MHTEpBanaM COCTaBISAIOT BapUaLlMOHHBINA
psia U U3 BBIOOPKM HENPEPBIBHONM TI'E€HEPAIbHOW COBOKYITHOCTH.
BaprannoHHbIl psAg [0 MHTEpBajgaM 3HA4YEHHM MOYKHO IIOJYYHUTh C
IOMOILBIO PUBEIEHHOTO BBIIIE AITOPUTMA, TJ€ BO BTOPOM IIYHKTE CIEIYET:
3aIlOJIHATH NEPBBINA cTO0EL TaOJUIBl HHTEPBAJIAMU 3HAYEHUN F€HEPaIbHONW COBO-
KynHocTU. Bce mHTepBasbl BBIOUPATh OJUHAKOBOW JJIMHBI TAKUM 00pa3oM, 4TOObI
X i BOILLJIO B MEPBBIN, @ X,,, - B MOCIECAHUN HHTepBas. OOBIYHO HAYajJ0 MHTEP-

BaJjla BXOJUT B HHTCPBAJI, 4 €0 KOHCII - HC BXO/IUT.
B ocranbpHbIX IIYHKTax ajJropurma CJICAYCT CJIIOBO «BaApHUAHT» 3aMCHUTDH CJIO-
BOM «HHTCPBAID».

I'padyxn BapyauMoHHBIX PAA0B
CBoeoOpa3HbIMU IpaUKaMH SIBISIFOTCSI CTPOKM METOK, CHIEJIaHHBIX IPHU CO-
CTaBJICHUU BapUallMOHHBIX psA0B. CpaBHUBas BapUallMOHHbBIC PsAbl B TaOIMLIAX,
BUUM, 4TO B OOOMX psAJax BCTPEUArOTCsl OJMHAKOBBbIE 4acTOThl 71;. Ho cooTsert-

CTBYIOIIME 3HAYEHHUS UMEIOT Pa3HbIM BEC B BHIOOPKAX, TaK KaK 0OBEMBI BHIOOPOK
paznuyHbl. 3HAYEHHUS] TeHEepaJbHOM COBOKYMHOCTU OyAyT CpaBHUMBI, €CJIH HC-
MOJIb30BaTh OTHOCUTEIBHBIC YaCTOTHI WJIM YacTOCTH n,/n. [Ipum moctpoenuu rpa-

(UKOB OOBIYHO HCIOJB3YIOT yacTocTh. CyMMa 4acTocTed JOJKHA ObITh paBHA
(3105050500 (S

o

i=s1 N

Hcnons3yroT aBa Bujia rpad)uKoB BapUAIIMOHHBIX PSAAOB: MOJMIOH U THCTO-

rpamMMmy. Eciii BapualiMOHHBIN PSAI COCTABJIEH M0 3HAYEHMSM, TO MOJUTOH CTPOSIT

U3 OTPE3KOB, COCAUHAIOIMX TOYKH, KOOPAUHATAMU KOTOPBIX SABJIAIOTCI 3HAUYCHUS

X; 1 COOTBCTCTBYIOIIHNC YaCTOCTH n; /n. HpI/I INOCTPOCHUHU T'HCTOIrpaMMBbI HaJ KaXK-

=1.

JBIM 3HAYEHUEM CTPOST X; MPSAMOYTOJIBHHK, BEICOTa KOTOPOTO NMPONOPINOHATbBHA
COOTBETCTBYIOIIEH YaCTOCTH 7,/1.

Ecnu BapualiMOHHBIN psiJi COCTABIEH IO MHTEpBajaM, TO B Ka4eCTBE 3Haye-
HUM X; CIIEAyeT paccMaTpuBaThb CEPEAMHBl HMHTEPBAJIOB.

IMnupuyecKasi PyHKIUS pacnpeaeaeHus.

Kaxxgas reHepangbHasi COBOKYIHOCTh UMEET (QYHKIUIO pacmpeneiaeHus F(x),
KOTOpasi 00bIYHO Hem3BecTHa. [1o BbIOOpKE MOKHO HANTH SMIUPUYECKYIO (YHK-
U0 pactipeaeneHus F*(x), rae Ha OCHOBaHUM 3aKOHA OOJbIIKX yucen bepHysm
BMECTO BEPOSITHOCTEH p; OepyTcsi OTHOCUTENIbHbIE YacTOThl n,/n. Ilpowecc

HAXO0XJICHUS SMIIUPUUECKON (PyHKIMU pacnpenenenus F*(x) anamorndyeH nporec-
CY HaxoXJeHUsI QYHKIUU pacnpeneiaeHus F(x) TMCKpEeTHOU CciydyaliHOM BEJIUYUHBI
X:

Fl(x= 3 =,

X; <X



0,x<x,
n
—,X; <X< X5,
ny +n, <
* —= X, <Xx<X
F (x): n > N2 3>
m—lnl
DXy <XZX,,
i=1 N
Lx>x,.

3HaueHUSIMU SMIIMPUUECKON (QyHKUMU pacnpenenenus F*(x) [bopmyna
BBIIIIE | SBJIAFOTCS TaK Ha3bIBAEMbIE HAKOIJIEHHBIE YaCTOCTH.
Ecnu BapmanMOHHBIA PSJ COCTABJIECH 0 MHTEPBAJIAM 3HAYEHWW U B KayeCTBE
IpEeICTaBUTENS UHTEpBaia OEpeTcsl ero cepennHa, TO dMIUpHUecKas (QyHKIUSI
COCTABJISIETCS TAK K€, KaK 110 BApUALIMOHHOMY psiiy 1o 3HadeHusM. Ho B xaue-
CTBE INPEJCTaBUTENsl MHTEpBajla MOXKHO OpaTh M NIpaBblii KOHEL MHTEpBaJIA.
OObeauHss OTpe3KaMu TOUKH, KOOPIMHATAMHU KOTOPBIX SABJISIOTCS IPaBbIE KOH-
11bl UHTEPBAJIOB U HAKOIUICHHBIC YaCTOCTH COOTBETCTBYIOIIMX MHTEPBAJIOB, I1O-
Jdy4yaeM JIOMaHYIO JIMHMIO, SBJISIOIIYIOCS JOBOJIBHO XOPOIIMM HPHUOIMKEHUEM
rpaduka QyHKIIMU pacrpeiesieHus] HeMPEPhIBHON ClydailHOW BeMTWUYnHBL. Takoi
rpaduk sBISETCS TOYHBIM, €CIM BCE 3HAUCHUSI B KaXJIOM MHTEpBAJIE paclpee-
JICHBl PABHOMEPHO AHAIUTUYECKUI BU 3TOW (PYHKLUHU JOBOJIBHO CIIOKEH.
3aganHue 11 CAMOCTOSATEIbHOM PadoThl
B crnemyromux 3amadax BBIYMCIICHHS IO BO3MOKHOCTH BBIIIOJIHUTH MAK-
CHUMAJIbHO B TaOJIMIIAX.
3amaua 1.1 1o BEIOOpKE A PEMIUTH CIETYIOIINE TI013a/1a4H:
COCTABUTh BapUAL[MOHHBIN PS;
BBIYMCIINTh OTHOCUTEJIBHBIE YACTOTHI U HAKOIUICHHBIE YaCTOCTH;
HOCTPOUTH I'pa)MKU BAPUALIMOHHOTO psAJia (IOJIUTOH U THCTOTpamMmy);
COCTaBUTh IMIMPUYECKYIO PYHKIIUIO paclpeieaeHM s,
HOCTPOUTH I'paUK SMIUPUUECKON (PYHKIMH PaCIPECIICHUS.
3anauva 1.2 1o BeIOOpKE B pemuTh Cleayrolye Mmoj3aaauu:
COCTABUTh BapUAL[MOHHBIN P,
BBIYHCIINTh OTHOCUTEJIBHBIE YACTOThHI U HAKOIUIEHHBIE YaCTOCTH;
NOCTPOUTH TpaUKH BAPUAITMOHHOTO pAJia (MIOJUTOH U TUCTOTPaMMYy);
COCTaBUThH IMIHUPUYECKYIO (PYHKIIHIO pacIipeieeHHs,
NOCTPOUTH TpaUK SMIUPUUECKON PYHKIIMH PACIPEICICHUS.

METOANYECKHUE PEKOMEHJIALINAU K PEINEHUIO 3AJIAUYIIO TEME
«IIEPBUYHAS OBPABOTKA BbBIBOPKN»
3anauva 1.1 ITo BeIOOpKE A pemIuTh CAEAYIONINE MO3a/1auu:
COCTaBUTh BapUAIUOHHBIN PS/I;
BBIYMCIINTh OTHOCHUTEJIbHBIE YACTOTHI M HAKOIUICHHBIE YaCTOCTH,
MOCTPOUTH TpauKK BapUAIMOHHOTO psifia (ITOJIMTOH U TUCTOTPaMMY);



COCTaBUTh AIMIHUPUYECKYIO (PYHKIIHIO pacIipeieIcHHs,
HOCTPOUTH TpadUK IMIUPUUECKON PYHKIIMHU pacripeesiCHUs.

BbIBOPKA A:207342462432434132242331013363111340
23303114214622544337314434215343

Penrenue.

Haxomum: x.;, =0un x,,, =7. Pazmax (7-0+1=8) 1oBoJBHO Maj, O3TOMY

COCTaBUM BapHUAIlMOHHBIN PsiJ 11O 3HaUYCHUAM (Tadl.)

Tabmuna 1
X, n, |n/n Haxkormiennsle yactoctu
0 | 4 10,0506 (0,0506
1 X 13/0,1646 |0,2152
2 I>:<I : : 14(0,1772 10,3924
3 |:| |>:<| .. 124/0,3038 |0,6962
X 16/0,2025 |0,8987

3 10,0380 10,9367
3 10,0380 10,9742

2 10,0253 |1,0000
79(1,0000

M| 2] o] v &

Bce oTHOCHTENBbHBIE YaCTOThI BRIYUCIISIEM C OI[HHaKOBOﬁ TOYHOCTBIO.

[Tonuron umeeT BUA, NPEACTaBICHHBIA Ha PUCYHKE 1:



nfn

0,2

0,2

0,1

L)

1] 1 2 3 q 3 & 7 X

Pucynox 1 Ilonuron BapualiioHHOTO psiia BHIOOPKH A

['ucTorpamma uMeeT BUA, NPEACTABICHHBIA Ha PUCYHKE 2:

| | | | ! .
o 1 2 3 4 5 6 T @ x
Pucynox 2 I'nctorpamMmma BapruaniioOHHOTO psijia BRIOOPKH A
OMmnupudeckyro (YHKIUIO pacrtpenenaeHus F*(x) Haxoaum, HCIOIb3ys
bopmymy u HAKOIUJICHHbIE 4acTOCTH, u3 Tabnl. Nmeem:
(0,x <0,
0,0506,0 < x <1,
0,2152,1 < x £ 2,
. 0,3924,2 < x <3,
F (x) =10,6962,3 < x < 4,
0,8987,4 < x <5,
0,9367,5<x <6,
0,9747,6 < x <7,
Lx>7.
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Pucynok 3 I'paduk smnupuyeckoit pyHKIHUN pacripeaeneHus: BRBIOOpKH A

3amaua 1.2 [1o BeIOOpKE B penmTh CIEAYIONTUE T013a1a4u:
COCTaBUTh BapUAIlMOHHBIN P,
BBIYHMCIIUTH OTHOCUTEIbHBIE YaCTOThI U HAKOILJIEHHBIE YaCTOCTH;
NOCTPOUTH TpadUKU BAPUAIMOHHOTO psifa (MOJUTOH U THCTOTPAMMY);
COCTaBUTh IMIUPHUUECKYIO QYHKIIUIO pacIpeaesICHH s,
HOCTPOUTH TpadUK IMIOUPUUECKON PYHKIIMHU pacripeesieHUs.

BBIBOPKA B:
65 71 67 73 68 72 68 67 70 78 74 79 65 72 65 71 70 69 69 76 71 63
77 75 70 74 65 71 68 74 69 69 66 71 69 73 74 80 69 73 76 69 69 67
67 74 68 74 60 70 66 70 68 64 75 78 71 70 69 73 75 74 72 80 72 69
69 71 70 73 65 66 67 69 71 70 72 76 72 73 64 71 76 68 69 75 76 73
74 78 66 75 72 69 68 63 70 70 78 76 73 73 67 71 66 66 72 69 71 71
68 72 69 73 73 66 72 73 70 69 74 72 69 74 72 69 74 70 74 72 76 71
66 62 69 74 76 74 69 64 75 71 76 68 68 78 71 71 68 67 74 68 81 72
68 72 71 71 71 69 61 74 66 70 72 65 67 73 78 73 71 75 73 71 72 68
67 69 69 77 63 71 74 67 68 69 74 69 74 69 67 74 66 74 74 69 75 70
73 63 77 74 75

Pemenue.

Haiinem x.;, =60 u x.,, =81. Paamax (81 —60+ 1 = 22) nocratouHo

OO0JIBIIION, TOATOMY COCTAaBUM BapHAIIMOHHBIA PsI 110 MHTEpPBajIaM 3HAYCHUM, MC-
MIOJIB3YS MPU BBIOOPKE 3a JJaHHBIC HAYaJIo IMePBOr0 WHTEPBaJa U JUIMHY WHTEPBa-
na (tabmn.2)
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Tabmura 2

59-61 ’ 1 0,005 0,005
61-63 . 2 0,010 0,015
63-65 I 7 0,035 0,050
X1
67-69 1 s |27 0,135 0,365
69-71 <1 > <1 a0 0,200 0,465
71-73 R O N P 0,190 0,655
> 71
73-75 o 38 0,190 0,845
AN
75-77 T 18 0,090 0,935
77-79 g 9 0,045 0,980
79-81 3 0,015 0,995
81-83 1 0,005 1,000
5 200 1,000
[IpuBeneM MOJUTOH, TUCTOTPaMMy U TpaduK SMIUPUUECKON HYHKIIUU s
BBIOOpKH B.
0.2 |
1
i I
1 | |
| i i |
1 1 1 1 i
1 1 1 1 1 1
e i | i \ i L1 i | ! i L .
59 a1 63 63 67 69 71 73 79

Pucynok 4 Ilonuron BapualinoHHOTO psiia BbIOOpKU B
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Pucynok 5 I'ucrorpamma BapuaiimoHHOTO psizia BeIOOpku B

r

39 61 63 63 67 69 ! 13 7 m 9 81 83

L=}

Pucynok 6 I'paduk smnupuyeckoit pyHKIMU pactupezeneHus Beioopku B
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TEMA 2 YUCJIOBBIE XAPAKTEPUCTHUKU BBIBOPKUA
CpenHSe apudmeTuveckoe

Cpennee apudmeTHIecKoe x onpeaensercs mo Gopmyse

IJIe X; — DJIEMEHThI BBIOOpKH, n — ee 00beM. Eciin 00beM BBIOOpKH 71 HEOOJIb-
IIOM U x, HE CIIUIIKOM BEIIUKH, TO PACUET «BPYUHYIO» IO 3TOH (OpMyIie HE BHI3bI-

BaeT TPyAHOCTU. [[is1 GONpIIMX BBIOOPOK HEOOXOAMMO MPHOETHYTH K MOMOIIU
MuKpokanbkystopa i 9BM. C nomonibio (opMyibl (BBILIE) BHIYUCIAIOT HETIO-
CPEICTBEHHO I10 MPOTOKOITY HAOIIOIEHUH.

Ecnu cocraBneH BapHalMOHHBIA psii, TO CJEIyeT HCIOJIb30BaTh Cle-

ayromyro Gopmyiry:
_ 1 m
X=— Z Xl s
nij=1

rac x; — BAapHaHTBI cnyqaﬁHoﬁ BCIIMYHHBI, 77; — COOTBECTCTBYIOIIHC YaCTO-

ThI, 7 — KOJIMYECTBO BaPUAHTOB, # — 00BEM BHIOOPKH.
Ecnu npu BblYMclieHMH TIO 3TOH (OopMyJsie BCTPEHAIOTCS TPYAHOCTH, TO
MO>KHO 00paTUTHCA K MUKPOKAIBKYISATOpY uiin DBM.

-1 k

Jyist ynpoieHus cueta uMeeTcs cieayromas Gopmyna: x = k+c,

TI€ X;, n;, M U 1 AMEIOT TOT K€ CMBICI, YTO U B Ipeaslayliel popmyiie; k — mar
TaOJIULBL, T.€. UHTEPBAJ MEX1Yy COCEIHUMHU BapHaHTAMHU; ¢ — IPOU3BOJIBHOE YHUC-
70 (HO A7l MIPOCTOTHI CJIENYET BHIOPATh BapUaHT, UMEIOIIMI MAaKCUMAJIbHYIO Ya-
CTOTY). B pe3ynbrare npu BEIUMCIAECHUSAX MTPUXOAUTCS UMETH JEJIO C JOBOJIBHO Ma-
aeiMu ynucnamMu. @opMyiny (BbIlI€) UCHOJIB3YIOT TOJBKO B TOM Cily4yae, Korja Ba-
pPHALIMOHHBIA P MMEET MOCTOSHHBIN mar tabmuusl k. [Ipn mepemeHHOM miare

1 m
HY>KHO MCIIOJIb30BaTh GOPMYITy X =— le-ni )
i=1
Ecnu BapraimoHHBIN psJi COCTABIICH IO UHTEPBAaM 3HAYEHUN, TO B POJIH X;
— m
B popMmynax x =— Zx,-nl- U (BBIIIE) UCTIOJIB3YIOT CEPEIMHBI UHTEPBAJIOB.
n =1
n —

— m
Beruucienus no ¢popMyiaaM X =—Y X; U X=— ) X;/; MOXHO YIPOCTHTb,

n =1 n =1
€CJIH BBIIIOJIHUTH 3aMCHY NIEPEMECHHBIX ); = X; —C, IIC KOHCTAHTa CE€peanHa Cepe-

JMHHOTO WHTEPBAJIa, UMEIOIIETO HAMOOJBIINYIO0 9acTOTy. Takum 00pa3oM, HOBBIC
3HAa4eHUs BAapUaHTOB J;, IOJIy4alOTCS KaK OTKJIOHEHUS CTapbIX BapUaHTOB OT

«JIOKHOI'O HYJIsD» ¢, T. €. OHH JOBOJBbHO MaJIbl 110 a0COJIFOTHOM BEJIMYUHE cDOpMy-
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_ _ 1 m
JIbI X =— Z X; n X =— z X;Nn; IMPUHUMAIOT COOTBCTCTBCHHO BUA:
n -1

M=

— 1 — 12
x=—2/(x;—¢c)+c; x=—2(x; —¢c)n; +c.
ni=1 ni=1
Jlucnepcusi BHIOOPKH.
Jlucnepcuto BeIOOpKH 0003HaunM yepe3 D . [l BbrauciaeHus: BHIOOPOYHOU

aucriepcun D mpuBeneM Takue ke (OpMyIbl, UTO M JUISI HAXOXKACHUS CPEIHETro
apu(pMeTHUYeCcKoro:

_=lZ(xl- —x)? =12xi2 —— ; leZ(xi —x)?n, =12xi2ni —
ni=1 ni=1 ni=1 i=1
Z(xik_c)zni
D=5 k? —(x—c)>.
n

JUis  ympoleHusi pacyeToB TMepBbIe Be (GOPMYIIbI BBIIIE MOKHO MPEo0-
pa3oBaTh CIAEAYIOIIUM 00pa3oM:

D=13(x-0) ~(x-0)?; D=L —o)tn (-0
n i n;4

CranaapTHOe OTKJIOHEHHE
CrangapTHoe, WIN CPEAHEKBAAPATUYHOE, OTKIOHEHUE OMNPENENIeTCS Kak
KBaJIpaTHBIN KOPEHb U3 AUCIIEPCUU:
o=~D.

Moaa
Ecny BapuanMOHHBIN PSJl COCTABJIEH IO 3HAYEHUSM T'€HEPAIbHOU COBOKYII-
HOCTH, TO MOJIOM BBIOOPKU SIBJIIETCS] 3HAUCHHE, UMEIOIIEE MAaKCUMAJIbHYIO 4acTo-
Ty. Ecnm BapuanmoHHBIN psAl COCTABJIEH 10 MHTEPBAjlaM 3HAYEHUW T'€HEPAIbHOU
COBOKYMHOCTH, TO MO/ BEIYHUCIIACTCS 10 CIEYIONIEH TPUOINKEHHON popMyIie:

n, —n;_
Mo=xy+k S

M
(n; —n;_)+(n; —n;yy)
rIe X, — HavaJo MOJAJBHOTO MHTEpBaia, T. € MHTEPBaja, NMEIOIIET0 MaKCH-

MaJIbHYI0 4acTOTy, k — JJIMHAa MOJAJIBHOIO MHTEPBAJIA, #; — YacTOTa MOJAAJIBHO-
ro MHTEpBaNa, n;_; U N, — YaCTOTbl COOTBETCTBEHHO INPEALIECTBYIOIIErO U I10-

CJIEYIOIIETO 3a MOJAJIbHBIM UHTEPBAJIOB.
Meauana
MenuaHoli BEIOOPKH SIBJISIETCS 3HAUYEHHE CEPEIMHHOTO 3JIEMEHTa BapHuallu-
OHHOTO psifa. Ecnyu BapuallMOHHBIN PsAJl COCTABICH MO 3HAYEHUAM T€HEpaJbHOU
COBOKYITHOCTH, TO TIPH HEYETHOM O00BEME BBIOOPKH 7 MeauaHa — 3TO JCHCTBH-
TEIHLHOE 3HAYCHUE CEPEIUHHOTO DJIEMEHTA, a IPU 7 YETHOM — cpeaHee apudme-
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TUYECKOE JIBYX CEPEUHHBIX JIEMEHTOB.
Ecnu BapuanimoHHbIN psiJi COCTaBJIEH MO MHTEpBaaM 3HAYEHUM, TO MeAraHa
BBIYKCIIAETCS 110 CIeNyIoLel TpudInxKeHHol Gpopmyiie:

2-T,
Me = x, +ku,

n;

rZie X, — Ha4daJlo MEJIMaHHOI'O UHTEPBAJa, T. €. UHTEPBAJIa, B KOTOPOM COIEPKUT-
Csl CepeMHHBIN JIEMEHTa, kK — JUIMHA MEANAHHOTO WHTEpBaia, # — OOBEM BBI-
0opku, 7;_; — CyMMa 4acTOT UHTEPBAJIOB, IPEALIECTBYIOUINX MEIUAHHOMY; 1; —
4acToTa MEJMAaHHOTO0 MHTEpBAJa.
3ajanue NI CAMOCTOATEILHOM Pa0dOTHI

B craepyromux 3amadax BBIYMCICHHS 11O BO3MOXHOCTH BBITIOJIHUTH MaKCUMAaJTb-
HO B TaOJIUIIaX.
3amaua 2.1 1o BEIOOpKE A PEMIUTH CIETYIONINE TI013a1a4H:

BBIYUCJIUTh YHUCJIOBBIE XapaKTEPUCTUKH BapHAIMOHHOTO psija:

cpenHee apu(MeTHUYecKoe X ; AUCIepcuio D ; CTaHJapTHOE OTKIOHEHUE O ;
mony Mo; mennany Me.
3anaya 2.1 Ilo BeIOOpKe B peniuTh BBIUMCIUTh YUCIOBBIE XAPAKTEPUCTUKH Ba-
pUALMOHHOIO psja:
cpenHee apu(MeTHUecKoe X ; AUcrepcuto D ; cTaHJapTHOE OTKIOHEHUE O ;
mony Mo; mennany Me.

METOINYECKHUE PEKOMEHJIAIIUHA K PEIHIEHUIO 3AJIAYIIO TEME
«HUUCJIOBBIE XAPAKTEPUCTUKU BBIBOPKHN»

3axaua 2.1
Brruncnum cpennee apudmernueckoe U IUCIEPCHIO 110 hopMyiam

2
my. —c nlx;—c¢
5 Z( k j”"

n n
Brraucnenue cymm miis cpeiHero apu(MeTHuecKoro U AUCTIEPCHH IO BHIOOpKE A
odpopmisieMm B Tabi.2 . [lo MakcumanbpHOM YacToTe ompenenseM ¢ = 3, a mar Tab-
aunbl k= 1.

k?—(x-c)* .

Tabmnuia2
X, n, X, —c¢ x’_cnl (xi_c)z X, —c zn
k k P k i
0 4 -3 -12 9 36
1 13 -2 -26 4 52
2 14 -1 -14 1 14
3 24 0 0 0 0
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4 16 1 16 1 16
5 3 2 6 4 12
6 3 3 9 9 27
7 2 4 8 16 32
) 79 - -13 - 189
2 X;—C
_ 2z
Jlanee mo dopmyne x = =1 k + ¢ BeruHCIsIeM cpeaHee apudMETHUECKOE
n
- -13
x=———-1+3=-0,16+3=2_84
79
2 X;—C
X
v 1o popmyne D = =1 k* —(x—c)* - HAXOIMUM JHCIIEPCHIO
n

D= % 1-(2,84—3)% = 2,3924-0,0256 =2,3668.

CranaapTHOE OTKIIOHEHHE o= £/2,3668 =1,54.

Monoit Mo sBngeTcs 3Ha4eHUE ¢ MAaKCUMAJILHOM 4acToToM, T € Mo = 3. Me-

nuaHou Me ciyxut 39-e 3HaueHre BapHallMOHHOTO psiga: Me= 3.

3amaua 2.2
ITo BeIOOpKE B ompenenum ¢=70 u k=2. CyMMBbI BBIYMCIMM C TOMOIIBIO

Tabauibl (Tabd. 4)

Tabnuna 4
UurepBan | Cepenuna n, x,—c X, ( X — CT ( X — CT -
HHTCpBaJIA X; k k 2 P i
59-61 60 1 -5 -5 25 25
61-63 62 2 -4 -8 16 32
63-65 64 7 -3 -21 9 63
65-67 66 16 -2 -32 4 64
67-69 68 27 -1 -27 1 27
69-71 70 40 0 0 0 038
71-73 72 38 1 38 1 152
73-75 74 38 2 76 4 162
75-77 76 18 3 54 9 144
77-79 78 9 4 36 16 75
79-81 80 3 5 15 25 36
81-83 82 1 6 6 30
) - 200 |- 132 - 818
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ixi—c

i=l1

[To popmyne x = k + ¢ BpIUUCISIEM CpeiHEE apUPMETHUECKOE

}=B—2-2+70=1,32+70=71,32,
200

o x«—c2
l n.
)

n

ITo dbopmyie D= k? - ()_c — c)2 HaxXOJUM JUCIIEPCHIO

D= %3-4 = (71,32-70)% =16,36 —1,7424 = 14,6176.

CraHgapTHOE OTKJIOHEHHUE o= 14,6176 = 3,82.
n —n,_,

(n; —n;_)+(n; —n; )

Mony wHaxogum 1o  dopmyne Mo =x,+k

Mo =69+2. 40-27 —69+2- 13 =70,7
(40 —27) + (40 — 38) 1342

n/z_]:'—l )

n;

Menuany Haxonum 1o ¢opmyne Me = x, +k

Me:71+2-100_93

=71+0,4=714.
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