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BBEJAEHUE

ObacTh NPUMEHEHUS METOAMYECKUX PeKOMEeH AUl

Metonuueckre maTepualibl K H3y4YEHHMIO pasfiena y4yeOHOW AMCIUIUIMHBI
MartemaTtrka 1 UHQOpPMATHKA SIBJSIOTCS YaCThIO MPOrPaMMbI MOATOTOBKH Oaka-
JaBpOB COOTBETCTBUM ¢ DenepanbHBIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
crangaptoM Beiciiero obpaszoBanus (GI'OC BO) mo HampaBieHHWIO MOATOTOBKU
44.03.03 CrnenuanbHoe (nedexronornyeckoe) oOpa3zoBaHUE , YTBEPKICH IpHUKa-
30M MunuctepctBa obpazoBanus u Hayku Poccuiickoit ®enepaunu ot 01.10.2015
r. No 1087, 3apeructpupoBan B Munucrepctse octuiiuu Poccutickoit enepanun
30.10.2015 r. (peructpaunonnbiii Ne 39561).

MecTo JMCUMINIMHBI B CTPYKTYpPe MPOrpaMMbl OATOTOBKH 0aKaJIaBpoOB

Jucuunnuna «MaremaTtuka 1 HHPOPMATHKa» OTHOCHUTCA K 0a30BOM 4acTh
OCHOBHOI1 00pa30BaTeNbHON MporpaMMBbl. YUeOHbBINH MaTepHual JUCIUILINHBL 0a31-
pyercst Ha pazButuu cogepxatenbHoil muaun MKT mxonpHOro Kypca uH(OpMma-
TUKHU, TAKXKE CTYACHTHI UCTIOIb3YIOT 3HAHUS, YMEHUS U HABBIKU, CPOPMUPOBAHHBIE
B XOJI€ M3YYECHHs] MaTeMaTUKU B MPOIECCE JOBY30BCKOr0 00yueHus (IIKoja, Koj-
JEJK U T.IL.).

OcBoeHre NAHHOW IUCLMIUIMHBI SBISIETCS HEOOXOIMMOW OCHOBOM JUIA
NOCJIEAYIOUIETO HW3Y4YEHUS JUCLUIUIMHBI «HpOpMAILTIOHHBIE  TEXHOJIOTUM»,
HAaITMCaHUS KYPCOBBIX M BBITYCKHBIX KBAIU(PHUKALMOHHBIX paloT.

enu 1 3axa4u AUCHUILIUHBI — TPEOOBAHMSA K pe3y1bTaTaM 0CBOCHUSA
AUCHUIIMHBI

I{enbro OcBOEHUS IUCHUIUIMHBI «MaTemaThka 1 UH(pOpMaTUKay sSBISETCS:

1. dopmupoBaHMEe y CTyI€HTOB MPEACTABICHUN O MaTeEMaTUKE U MH(pOpMa-
THKE KAK O Pa3BUBAIOIINXCS HAYKaxX, UMEIOIIMX CBOU MPEIMET, 3a1a4l U METO/bI,

2. ¢opMUpOBaHHE y CTYIEHTOB MH(QOPMAIIMOHHON KYJIBTYPHI, aJleKBaTHOU
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI WH()OPMALMOHHBIX TEXHOJOTUN U TEHACHIUSIM
uHpopMaTu3aun oOIIeCTBa;

3. popmupoBaHUE y CTYACHTOB 3HAHUI U YMEHUN, HEOOXOIUMBIX ISl OCBO-
€HUS U UCTOJIb30BAHNS MATEMAaTHUECKUX METOAO0B B CIIELIMAIBHBIX JUCHHAILUINHAX;

4. hopMHUpOBaHUE Y CTYACHTOB 3HAHUIN U YMEHUN, HEOOXOIUMBIX JIJISl 1ajTh-
Helliero caMoo0pa3oBaHus B 00J1aCTH UH(POPMALIMOHHBIX TEXHOJIOTHH.

B cooTBeTCcTBHE C LENSIMU CTaBATCA CIAEAYIOIINE 3a1a41 JUCLHUIUIVHBL

— (OpMHUPOBAHHME CHUCTEMBl 3HAHWM, YMEHHH U HAaBBIKOB II0 OCHOBHBIM
paszaenaM  MaTeMaTWKH, MaTEeMaTHYeCKOM M KOMIBIOTEPHOHM  00paboTKU
uH(bOpMaInu.

— o0ecrneveHre yCcIoBUM Al aKTUBU3AIMH TTO3HABATEILHON JIESTEIbHOCTH
CTYZJECHTOB.

— CTHUMYJIHPOBAHUE CAMOCTOSITENIbHOM pabOThI MO OCBOCHHUIO COACPKAHHS
JUCLMIUIMHBI U (POPMUPOBAHUIO HEOOXOAUMBIX KOMIIETEHIIUH.



IlepeyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4YeHHUS MO JUCUUILINHE
W3ydenne naHHOW y4eOHOW MUCIUMIUTMHBI HampaBlieHO Ha (opmupoBaHHE
obmenpodeccuonanbHou komrereHuu (OIK):
OIIK- 5 ctocoOHOCTHIO UCTIONB30BaTh B TPO(HECCHOHALHOM IeATEThHOCTH COBpE-
MEHHBIE KOMIIBIOTEPHBIC M HHPOPMAIIMOHHBIC TEXHOJIOTHH.



TEMA 1 HEPBUYHASA OBPABOTKA BBIBOPKHU
BapuaumoHHbIA P

Bri6op 00beKkTa M3 T€HEpaJIbHON COBOKYIHOCTH M H3MEPEHHE 3HAYEHUs
IpU3HAKa HA3bIBAETCSl CTATUCTUYECKUM HaOJto/ieHueM. Pe3ynbraTel HaOI0AeHUN
(UKCHPYIOT B IPOTOKOJIE WIM JTHEBHUKE HAOJIOIEHUS B MOPSAKE UX MOSIBICHUS.

Bribopka OyaeT HaMHOTO HarJsiAHEN, €CIIM BCe €€ DIIEMEHThl YIOPSA0UYUTh
[0 BO3pacTaHUlO0 WM 1o yOweiBaHuio. Ho B BBIOOpKE OAHO 3HayeHHE (BAPUAHT)
MOJKET BCTPEYaThCsl HECKOJBKO pa3, MO3TOMY LIENIECO00pa3HO pe3yibTaThl 3amu-
caThb B BUJE TaONHIIbI, B TIEPBOM CTOJOIE KOTOPOH HAXOASTCS BCEBO3MOXKHBIC
3HaueHUs (BapHaHTBbI) X; TE€HEPAIBHON COBOKYIHOCTH (WM CIIy4allHOW BEJINYH-

HbI) X, a BO BTOPOM — YHUCJIA 7;, T.€. YACTOTHI MOSBIECHUS I-I0 3HaYeHUs. Takyro

TaOJIMIly HAa3bIBAIOT BAPUALMOHHON TAaOIMLIEH MIIM BAPUALIMOHHBIM PSJIOM.
Jl1st cocTaBIleHUs] BApUALIMOHHOTO psAJia HYKHO:
1) HailTh MUHMMAaNIbBHOE (X,;,) U MakCUManbHOE (X.,,) 3HAUEHUS BBI-
O0pKH;
2) B mepBbIil cToyIOel] TaOMUIBl 3aMKUcaTh BapUaHThl 3HAYEHHUH ClydailHOU

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

min
3) mpocMOTpETh MO OJIHOMY BCE 3JIEMEHTHI BHIOOPKH B MPOTOKOJIE HAOIIIO-
JICHUH, ¥ OTMETHTh KaXKJI0€ 3HaYCHHE B COOTBETCTBYIOIIEM BapHaHTE BO BTOPOM
cTOJIOIE TaOJIMIIEL;
4) MoACYNTATh KOJIMYECTBO METOK B Ka)kJIOM BapHaHTE U 3alMCcaTh COOTBET-

CTBYIOILICC UM YHCIIO; |

5) moAcCYUTaTh KOJUYECTBO AJIEMEHTOB B BBIOOpPKE (0OBEM BBHIOOPKH) 71, KO-
TOpPOE IOJKHO OBITH PABHO

m
T7ie m — KOIMYECTBO BAPHAHTOB B BapHAI[MOHHOM psne. Ecmu ycroBue n=> n,

i=1
HE BBINOJIHEHO, TO TOBTOPUTH BCE IIYHKTBI, HA4MHAs C TPETHETO.

Eciu o6veM BbIOOpKH 7, OONBIION, TO CTPOKAa METOK MOXET OKa3aTbCs
CJIMIIKOM JJIMHHOM, T. €. MOJACYUTATh UX HEyn00HO. bonee KOopoTkoil mosyvyaercs
3allKCh MPU CIEAYIOMUX croco0ax MojacyeTa: Kax/jas msaTas najouka nepeyepKu-
BAeT MPEbIIYIIUE YEThIpE:

THE TR TR T

U3 TOYEK U nanoyek oopasyrot purypy u3 10 snemMeHToB

E4E

B 060ux Clydadx YyhnpomacTtcsa IMmoACHCT KOJIHMYCCTBA ITIOMCTOK.

Ecau konuuecTtBO BAapUaHTOB m CJIMHIKOM BCJIIHMKO HIIA ONU3KO K O6’I)eMy
BI)I60pKI/I, TO H@JICCOO6p8,3HO COCTaBHUTH BapHaHHOHHBIﬁ paa 10 UHTCPBAJIAM 3HA-
YeHUH FCHepaHBHOﬁ COBOKYITHOCTH. IIo HHTCpBaJIaM COCTABJIAIOT BapI/IaHI/IOHHHﬁ



psiA ¥ U3 BBIOOPKH HENPEpPHIBHONW TI'e€HEPaTbHOW COBOKYITHOCTH.
BapranuoHHbIl psAg [0 MHTEpBajgaM 3HA4YEHUM MOXKHO IIOJYYHUTh C
IIOMOIIBIO PUBEIEHHOTO BBIIIE AITOPUTMA, TI€ BO BTOPOM ITYHKTE CIIEIYET:
3aIlOJIHATH NEPBBINA cTONOEL TaOIUIBl HHTEPBAIAMU 3HAYEHUN F€HEPaIbHONU COBO-
KynHOcTU. Bce mHTepBasbl BBIOUPATh OJJMHAKOBOW JJIMHBI TAKUM 00pa3oM, 4TOObI
X i BOILIJIO B MEPBBIN, @ X,,, - B MOCIECAHUN HHTepBa. OOBIYHO HA4ajJO MHTEP-

BaJIa BXOJUT B HHTEPBAJL, & €r0 KOHEIl - HE BXOIUT.

B ocTanbHBIX MyHKTax aaropuTMa CleayeT CJIOBO «BAPUAHT» 3aMEHUTH CJIO-
BOM «HHTEPBAID.

I'padyxkn BapyanMoHHBIX PAA0B

CBoeoOpa3ubiMU IpaduKamMu SIBISIFOTCSI CTPOKH METOK, CIETaHHBIX MPH CO-
CTaBJIEHUU BapHUALMOHHBIX psioB. CpaBHUBAs BapUaLMOHHBIE PsiAbl B TaOIMIAX,
BUJUM, 4TO B OOOMX psAJax BCTPEUarOTCs OJMHAKOBBbIE 4acTOThl 71;. Ho coorBert-
CTBYIOILIME 3HAYEHUS] UMEIOT Pa3HbIil BeC B BBIOOpPKAX, TaK KaKk 0OBbEMBI BHIOOPOK
pa3iauuHbl. 3HAUYEHUs I'eHEpajIbHOW COBOKYIMHOCTH OyayT CpaBHHUMBI, €CIU HC-
[I0JIb30BaTh OTHOCHUTEJIbHBIE YAaCTOTHI MM 4acTocTu n,/n. Ilpu moctpoeHuu rpa-

(¢uKOB OOBIYHO HCTONB3YIOT YacToCcTH. CyMMa 4YacTOCTEW OJDKHA OBITh paBHA
€IUHULIE:

M3z

1

Hcnonp3yioT nBa Buja rpaduKkoB BapHALMOHHBIX PSAIOB: MOJUIOH U TUCTO-
rpamMmy. Eciin BapyualMOHHBIN Psifi COCTABJICH 110 3HAYEHHUSM, TO IIOJIUTOH CTPOAT
U3 OTPE3KOB, COCAUHAIOIMINX TOYKH, KOOPAUHATAMU KOTOPBIX SBISIOTCSA 3HAYCHUS
X; U COOTBETCTBYIOIUE YACTOCTU n,/n. IIpy MOCTpOEHUHU rMCTOrpaMMBbl HaJ Kax-

n_
n

I
—

IBIM 3HAUCHHEM CTPOAT X; MPSIMOYTOJBHUK, BEICOTA KOTOPOTO MPOMOPIMOHANIbHA
COOTBETCTBYIOIIEH YaCTOCTH 7,/1.

Ecan BapI/IaI_II/IOHHHﬁ pAd COCTABJICH 110 MHTCpBalaM, TO B KA4YCCTBC 3HAYC-
HUU X; CJICAYCT pacCMaTpuBaTh CEPCANHBI HHTCPBAJIOB.

IMnupuYecKasi PyHKIUS pacnpeaeaeHusl.

Kaxnas renepanbHas COBOKYNHOCTh UMeET (PYHKILHMIO pacnpesneneHus F(x),
KOTOpasi 00bIYHO HewsBecTHA. [1o BEIOOpKE MOKHO HAMTH SMIHMPUYECKYIO (DYHK-
LU0 pactipeaeneHus F*(x), rae Ha OCHOBaHUM 3aKOHA OOJbIIKX yucen bepHysm
BMECTO BEPOSITHOCTEH p; OepyTcsi OTHOCUTENIbHbIE YacTOThl n,/n. Ilpouecc

HAXOXJIEHUS SMIUPUUIECKON (PYHKITUU pacmpeaesieHus F*(x) anajJornydeH mporec-
Cy HaXOxJAeHUS QYHKIMH pacrpeesieHus F(x) TMCKpEeTHON ClIy4ailHON BETUYHHBI
X:

* n;
F (x)= Z )

X;<Xx



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 | SIBJIAFOTCS TAK Ha3bIBAEMbIE HAKOIJIEHHBIE YaCTOCTH.
Ecnu BapmanMOHHBIA PSAJ COCTABJIECH 0 MHTEPBAJIAM 3HAYEHWU U B KAayeCTBE
IpEeICTaBUTENS UHTEpBaia OEpeTcsl ero cepennHa, TO dMIUpHUecKas (QyHKIUSI
COCTABJISIETCS TAK K€, KaK 110 BApUALIMOHHOMY psiiy 1o 3HadeHusM. Ho B xaue-
CTBE INPEJCTaBUTENSl MHTEpBaJa MOXKHO OpaTh M NIpaBblii KOHEL WHTEpBAJIA.
OObeauHss OTpe3KaMu TOUKH, KOOPIANHATAMH KOTOPBIX SBJIIOTCS IPaBbIe KOH-
11bl UHTEPBAJIOB U HAKOIUICHHBIC YaCTOCTH COOTBETCTBYIOIIMX MHTEPBAJIOB, I1O-
Jdy4yaeM JIOMaHYIO JIMHMIO, SBJISIOIIYIOCS JOBOJIBHO XOPOIIMM HPHUOIMKEHUEM
rpaduka QyHKIIMU pacrpeiesieHUs] HeMTPEPhIBHON CydailHOM BeMTWUYnHBL. Takoi
rpaduk sBISETCS TOYHBIM, €CIM BCE 3HAUCHUSI B KaXJIOM MHTEpBAJIC pacipejie-
JICHBl PABHOMEPHO AHAIUTUYECKUI BU 3TOW (PYHKLUHU JOBOJIBHO CIIOKEH.
3aganHue 11 CAMOCTOSATEIbHOM PadoThl
B craeayroomux 3agadax BBIYMCIIEHHS IO BO3MOXHOCTH BBINOJHUTH MAaK-
CHUMAJIbHO B TaOJIMIIAX.
3amaua 1.1 1o BEIOOpKE A PEMIUTH CICAYIOIIUE TI03a/1a4H:
COCTABUTh BapUAL[MOHHBIN PS;
BBIYMCIINTh OTHOCUTEJIBHBIE YACTOTHI U HAKOIUICHHBIE YaCTOCTH;
HOCTPOUTH I'pa)MKU BAPUALIMOHHOTO psAJia (IOJIUTOH U THCTOTpamMmy);
COCTaBUTh IMIMPUYECKYIO PYHKIIUIO paclpeeaeH s,
HNOCTPOUTH I'paUK SMIUPUUECKON (PYHKIIMH pacCpeeIICHUS.
3anauva 1.2 1o BeIOOpKE B pemuTh Cleayrolye Mmoj3aaauu:
COCTABUTh BapUAL[MOHHBIN P,
BBIYHCIINTh OTHOCUTEJIBHBIE YACTOThHI U HAKOIUIEHHBIE YaCTOCTH;
NOCTPOUTH TpaUKH BAPUAITMOHHOTO pAia (MIOJUTOH U THCTOTPamMMYy);
COCTaBUTH 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 Psijl 110 3HaUYCHUAM (Tadnl.)

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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1.0

0.8

0.6
0,5
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0.3

0,1
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0 1 2 3 4 3 6 7 x

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 10 MHTEpPBajaM 3HAYCHUU, 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 BeIOOpkU B
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.

E—

39 61 63 63 67 60 n

]
ra

-

13

717

19

a1

8

-
a

.

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 Ompeaensercs mno hopmyse

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 MPHUOETHYTH 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 IPOCTOTHI CJIEYeT 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. [Ipm 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 BapHUaHTOB 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 0003Ha4MM yepe3 D . [l BerunciaeHus: 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 B (GOPMYIIbI BBIIIE MOXKHO 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 AUCIEPCUU:
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 IO CIEYIONIEH TPUOTNKEHHON 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 — JJIMHA MOJAJIBHOIO MHTEPBAJIA, #; — YacTOTa MOJAJIBHO-
ro MHTEpBaNa, n;_; U n,;,; — YaCTOTbl COOTBETCTBEHHO IPEALIECTBYIOIIErO 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-

15



TUYECKOE JIBYX CEPEUHHBIX JIEMEHTOB.
Ecnu BapuanmoHHbIN psiJi COCTaBJIEH MO MHTEpBaIaM 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 CICTYIONINE TI013a1a4H:

BBIYUCJIUTh YHUCJIOBBIE XapaKTEPUCTUKH BapHAIMOHHOTO psija:

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

METOINYECKHUE PEKOMEHJIAIIMUA K PEIHIEHUIO 3AJIAYIIO TEME
«YUCJIOBBIE XAPAKTEPUCTUKHU BBIBOPKH »

3axaua 2.1
Brruncnum cpennee apudmernueckoe U IUCIEPCHIO 110 hopMyiam

2
my. —c nlx;—c¢
5 Z( k j”"

n n
Boruncnenue cymm JUist cpeiHero apu(pmMeTuyecKoro U AUCIIEPCHH MO BBHIOOpKE A
opopmisiem B Tabn.2 . [lo MakcumanbHOM yacToTe ompezenseM ¢ = 3, a mar Tab-
muuel 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 BrIOOpKE 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; )

Moay wHaxogum 1o  dopmyire 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.

18



YYEBHO-METOINYECKOE N UHOOPMAIINOHHOE
OBECIIEYEHME JJUCIIUITJINHbI

OcHoBHas JuTEpaTypa

1. Byrpos, . C. Boicinias matematuka B 3 1. T. 2. DneMeHTbI JIMHEHO a-
reOpbl ¥ aHAJMTUYECKON TeoMeTpuu [DIeKTpOHHBIA pecypc] : y4eOHHUK s aka-
nemuueckoro 6akanaBpuata / S1. C. byrpos, C. M. Hukonbsckuit. — 7-¢ u3a., crep.
— M. : MzparensctBo [Opaiit, 2017. — 281 c¢. — URL: www.biblio-
online.ru/book/C01D91F4-9F0B-46C0-9D95-8E193AD1752B .

2. byrpos, 4. C. Beiciias matematuka B 3 1. T. 1. JuddepenuuanbHoe u
MHTErpajbHOE ucyuciienue B 2 kH. Kaura 2 : yyeOHUK 7151 akaJieMUYecKoro Oaka-
naBpuara / f. C. byrpos, C. M. Hukonbckuii. — 7-€ u3a., ctep. — M. : U3gaTens-
ctBo IOpaiit, 2016. — 246 c¢. — (Cepus : bakanaBp. AxkageMudeckuii Kypc). —
ISBN  978-5-9916-8641-9. —  Pexum  moctyma :  www.biblio-
online.ru/book/B7424CBA-ED2E-4BD9-B459-2DF51C1E259B.

3. lunaues, B. C. Bricias matematuka [DIeKTPOHHBIN pecypc]| : yueOHUK
u npaktukyMm / B. C. lllunaues. — 8-e uzn., nepepad. u gom. — M. : U3narenbcTBO
KOpaiit, 2017. — 447 ¢. — URL: www.biblio-online.ru/book/EBCB26A9-BC88-
4B58-86B7-B3890EC6B38 6.

JlonoJiHUTeIbHAS JINTEPaTypa

1. bepmant, A. ®@. KpaTkuii Kypc MaTeMaTHU4€CKOI0 aHaln3a [ DJIEKTPOHHbIN
pecypc] : yueb. mocobue / A. ®. bepmant, U. I'. Apamanouu. — CaHKT-
ITerepOypr : Jlanb, 2010. — 736 c. — URL: https://e.lanbook.com/book/2660.

2. banaun, K.B. Beicias MmatemaTuka [D7IeKTpOHHBIA pecypc] : ydeOHUK /
K.B. banaun, B.H. bauusikoB, A.B. PykocyeB. — DnekTpoH. gaH. — Mockaa :
OJIMHTA, 2016. — 360 C. — Pexum JIOCTyIIA:
https://e.lanbook.com/book/84348.

3.bepman, I'. H. COopHmK 3aga4 1o Kypcy MaTeMaTHYeCKOro aHaIn3a
[DnekTponHbIi pecype] : yueb. mocobue / I'. H. bepman. — Cankr-IletepOypr :
Jlansw, 2017. — 492 c. — URL: https://e.lanbook.com/book/89934 .

4. becos, O. B. Jlekiiuu no mareMaTU4e€CKOMY aHAIM3Y [DJIEKTPOHHBIN pe-
cypc] : yueb. / O. B. becoB. — Mocksa : ®usmarnur, 2016. — 480 c. — URL:
https://e.lanbook.com/book/91150 .

IMepuoanueckue U3IaHus

1. Becrauk MockoBckoro YuuBepcutera. Cepus 1. Marematuka U HH-
dbopmatuka. MexaHuka. URL:
https://dlib.eastview. com/browse/pubhcat10n/9045/udb/890

1. KBaHT : [MOJTHOTEKCTOBBIN apXuB HOMEPOB 3a nepuod: 1970-2010 rr.]. -
URL: http://www kvant.info/old.htm.

2. Marematuka B BBICITIEM oOpa3oBaHHH. - URL.:
https://e.lanbook.com/journal/2368#journal name

19



3. Maremarnueckuit popym (Utorm maykm. FOr Poccum). FOxHbIN MaTe-
MAaTUYECKUM MHCTUTYT BiraiukaBKa3CKOro Hay4dHoro leHtpa Poccuiickoin akaje-
muu Hayk U [IpaBurensctBa PecnyOnuku CeBepHas Ocerusi-Ananus (Bnagukas-
ka3). — URL: https://elibrary.ru/contents.asp?titleid=32642

4. Marematuueckoe oOpazoBanue / MOHJ MaTeMaTUYECKOro 0Opa3oBaHus
u ripocBemienust (Mocksa). — URL: https://elibrary.ru/contents.asp?1d=34529652

5. CoBpemeHHass MaTeMaTvKa M KOHUENIMHU WHHOBAIlMOHHOTO MaTeMaTH-
yeckoro obpaszoBanus . — URL: http://elibrary.ru/contents.asp?titleid=53797.

HNuTepHer-pecypcesl

1.9BC «Ynuepcuterckas Oubmnoreka ONLINE)» [yueOHble, HayuyHBIE
3MaHUsl, TIEPBOMCTOYHUKH, XYy/I0KECTBEHHbBIE MPOU3BEACHUS Pa3IUYHBIX H37a-
TEJILCTB; )KYPHAJIbI; MyJIbTUMEINWHAS KOJUICKIUS: ayTMOKHUTH, ayauoQailibl, BU-
JIEOKYPChI, HHTEPAKTUBHBIE KYpPChI, SKCIPECC-MOATOTOBKA K 3K3aMeHaM, Mpe3eH-
TallMy, TECThl, KapThl, OHJAWH-dHIMKIONEAUU, cioBapu] : caltr. — URL:
http://biblioclub.ru/index.php?page=main_ub red.

2. 9bC uznarennsctBa «Jlanb» [ydyeOHBIC, HAYYHbIE W3JaHUs, MTEPBOUCTOY-
HUKH, XYyJIOXKECTBEHHbIE NPOU3BEACHUS PA3IUYHBIX W3JATENbCTB; KYpPHAJbI| :
caiit. — URL: http://e.lanbook.com.

3. Hayunas snekTpoHHas OuOiIMoTeKa crateil u nmyonukamuii «eLibrary.ruy :
poccuiickuii HHOOPMAITMOHHO-aHATUTHIECKUN TIOpTala B 00JaCTH HAYKH, TEXHO-
JIOTHH, MEIULIMHBI, 00pa3oBanus [5600 >xypHanoB, B OTKpbITOM aocTyme — 4800] :
cait. — URL: http://elibrary.ru.

4. EnHOe OKHO J0CTyma K 00pa3oBaTelbHbIM pecypcaM : (deaepaibHas nH-
dbopMarmoHHas cucteMa CBOOOJHOTO JOCTyINa K MHTETPATbHOMY KaTajory oopa-
30BaTENbHBIX HMHTEPHET-PECYPCOB M K DJJIEKTPOHHOM OuOIMOTEKEe YyueOHO-
METOMYECKUX MAaTepUasoB JJisl BCEX YpOBHEN 00pa3oBaHUs: AOLIKOIbLHOE, 0011Iee,
cpeaHee mnpodeccuoHalIbHOE, BBICIIEE, JIONOJHUTENbHOe : cait. — URL:
http://window.edu.ru.

5. @enepanbHbIi LIEHTP UHPOPMALIMOHHO-00PA30BATENbHBIX PECYPCOB [ 7151
oO1ero, cpeaHero npoheccuoHaIbHOr0, TOMOJHUTEILHOTO 00pa30BaHUsl; MOJTHO-
TEKCTOBBIN pecypc cBoboaHOTO noctyna] : caiit. — URL: http://fcior.edu.ru.

6. OdunmanbHpli WHTEpPHET-MOpTa MpaBoBoM uHMopmanuu. ['ocynap-
CTBEHHAs cCHCTeMa MPaBOBOW MH(POPMAIUH [[TOJHOTEKCTOBBII pecypc CBOOOIHOTO
nocryna] : caiit. — URL: http://publication.pravo.gov.ru.

7. OHuuknoneauym [Ouuuknoneauu. Cnoapu. CpaBOYHHUKM : MOJIHOTEK-
cTOBBIN pecypc cBobogHoro noctymnal // ObBC «YHuBepcuteTckas OuOIMOTEKA
ONLINE : caiit. — URL: http://enc.biblioclub.ru/.

8. OnexTpoHHbIi KaTajgor KyO0aHCKOro rocyJ1apCTBEHHOIO YHHUBEPCHUTETA U
dbunuanos. — URL: http://212.192.134.46/MegaPro/Web/Home/About.

20



YyebHoe u3nanue

Paguenko Cgetnana AjekcaHApoOBHA

MATEMATHUKA 1 UHOOPMATHUKA

Pa3nen «OcHOBEI MATEMAaTUUECKOU CTATUCTUKI

Mertoanueckue MaTepuaibl
K U3YUCHHIO pa3jiesia MOAYJIS U OpraHU3alii CaMOCTOSATEIIbHOW PabOThI
CTyieHTOB 1-ro Kypca OakanaBpuara,
oOyuatomuxcs mo HanpasieHuio 44.03.03 CnenuansHoe (IeeKToIorndeckoe) oopa3oBaHue
(mpodune moaroToBKM — Jloromenus)
OYHOH ¥ 3204HOI popm o0yueHHs

IToamucano B medats 13.07.2018
®opmar 60x84/16. bymara tunorpadckas. I'apautypa «Taiime»
Iley. n. 1,25. Yu.-u3n. 1. 0,59
Tupax 1 k3. 3akaz Ne 123

Odunmman Ky0aHCKOro rocy1apCcTBEHHOTO YHUBEPCUTETA
B I. CiaBstHCKe-Ha-KyOanu
353560, Kpacaomapckwmii kpaii, T. CnaBsHck-Ha-KyOanu, yi. Kybanckas, 200

OtneyaraHo B U34aTEIHCKOM LICHTPE
¢unmuana Kybanckoro rocyjapcTBeHHOr0 YHUBepcHuTeTa B I. CnaBsHCcKe-Ha-KyOaHu
353560, KpacHomapckuii kpaii, T. CnaBsiHck-Ha-Ky0Oanwu, yn. KybGanckas, 200



