IIpakTuyeckoe 3ansaTue 12

Tema: ['enepanibHasi COBOKYITHOCTb U BBIOOPKA. DMIOMpPUYECKas U
TeopeTuueckas QyHKIMU pacnupeaeneHus. [loauron u rucrorpamma.

Henab: wW3y4yuTh OCHOBHBIE TOHSATHS MAaT€MATHYECKOW CTATHCTHKW,
ITIO3HAKOMUTH C METOJIAMH PEIICHUS 3a/1a4.

Oﬁmne TCOPETHYECCKUEC MMOJOKCHUS H PCIICHUEC TUITOBLIX 3a/1aY1

VYcTaHOBIEHHE 3aKOHOMEPHOCTEH, KOTOPBIM TOJYMHEHBI MAacCOBbIE
Clly4yailHble SBJICHHSI, OCHOBAaHO HAa M3yYEHUHU METOJaMHU TEOPUU BEPOSITHOCTEU
CTaTUCTUYECKUX  JAHHBIX - pe3yipTaTtoB  HaOmoneHui. CoBpeMeHHas
MaTeMaTU4yecKasl CTaTUCTUKA pa3padaThiBaeT CHOCOOBI OMpENeNieHUus 4Yucia
HEOOXOJMMBIX  HCTBITAHUW J10 Hayajga ucciefoBaHus  (IJITaHUPOBAHHE
HKCIIEPUMEHTA), B XOJI€ HMCCIIeIOBaHUs (IIOCIEeI0BAaTEIbHBIN aHAIN3) U pelIaeT
MHOTHE Jpyrue 3amaud. COBPEMEHHYI0 MAaTeMaTHYeCKYlH)  CTAaTUCTUKY
OTIPEICISIIOT KaK HAyKy O IPHHITHH PEIICHU B YCIOBHUIX HEONPEICICHHOCTH.

[Tycte TpeOyeTcs W3yYUTh COBOKYITHOCTH OJHOPOJHBIX OOBEKTOB
OTHOCHTEIFHO HEKOTOPOTO KAaueCTBEHHOTO WM KOJHMYECTBEHHOTO TPU3HAKA,
XapaKTepU3yIOIIero 3T 00BbeKThl. Hampumep, ecnu uMeeTcst mapTus AeTajeil, To
KaueCTBCHHBIM TPU3HAKOM MOXKET CIOYXKHTh CTaHIAPTHOCTH JIeTaad, a
KOJIMYECTBEHHBIM - KOHTPOJIUPYEMBI pazMep JeTaH.

PaznuuaroT renepaibHy0 U BBIOOPOYHYIO COBOKYITHOCTH:

I'enepanvroii co80KynHocmbl0 Ha3bIBAIOT COBOKYITHOCTH BCEX MBICIECHHO
BO3MOYHBIX O0OBEKTOB JJAHHOTO BHJIa, HAJlT KOTOPBIMH IIPOBOJISATCS HAOIIOIEHUS C
HEeIbI0 TIOJNYYCHHS KOHKPETHBIX 3HAYCHUW CIIy4allHOW BEJNWYUHBI, WM
COBOKYMHOCTb PE3yJbTATOB BCEX MBICIUMBIX HAOIIOJCHUN, MPOBOJAUMBIX B
HEU3MEHHBIX YCIIOBUSAX HAJl OJTHOW U3 CITyYalHBIX BEIMYMH, CBI3aHHBIX C JAHHBIM
BUJIOM OOBEKTOB.

Buvibopounoti cosoxynHocmuio Ha3bIBAIOT YaCTh OTOOPAHHBIX OOBEKTOB U3
reHepaIbHON COBOKYITHOCTH.

Obvemom cosokynHocmu (BBIOOPDOYHOW WJIM TEHEPAIbHOW) Ha3bIBAIOT
YHUCJI0 00BEKTOB 3TOM coBOKymHOCTH. Hammpumep, ecim u3 1000 meraneii oroOpano
st oocnenoBanus 100 meraneit, To 00bem renepanbHoi coBokymHocTr N = 1000,
a oovem BbIOOpKH T =100. Yucio oOBEKTOB TeHEpanIbHON COBOKYMHOCTH N
3HAYUTETHHO MPEBOCXOIUT 00bEM BHIOOPKH N.

[Ipu coctaBneHUU BHIOOPKH MOKHO TOCTYINATh JBYMs CIIOcOOaMu: Mocie
TOTO KaK 00BbEKT OTOOpAH M HAaJl HUM TPOU3BEACHO HAOIIOIEHUE, OH MOKET OBIThH
BO3BpalieH (nosmopuas 6vibopka) MO0 HE BO3BpAICH B TEHEPATBHYIO
COBOKYIHOCTb (Oecnosmophasi eévlibopka). Ha mpakTuke OOBIMHO TOJB3YIOTCS
OECTIIOBTOPHBIM CITyYaifHBIM OTOOPOM.

J1j1st TOTO 94TOOBI 10 JAHHBIM BEIOOPKH MOXKHO OBIJIO IOCTATOYHO YBEPEHHO
CyIuTh 00 MHTEpPECYIOIIeM NpU3HAKEe TeHePaTbHOW COBOKYITHOCTH, HEOOXOIUMO,
9TOOBI OOBCKTHI BBIOOPKH TPABWIBHO €ro MpeACTaBIsuIM. [[pyrumu cioBamw,
BBIOOpKA  JOJDKHA TIPABWIIBHO TIPEICTABIIATH  IMPOTOPIUU  TEHEPATLHOM
COBOKYITHOCTU. DTO TpeOOBaHHE KOPOTKO (hOPMYJIUPYIOT TakK: BHIOOpKA JOJDKHA
OBITh penpeszenmamugHoli (IPEACTABUTENIBHON), T.€. KaXIbIH OOBEKT BBIOOPKHU



OTOOpaH CIy4ailHO W3 TEHEPAJIbHOW COBOKYITHOCTH, M BCE OOBEKTHI HUMEIOT
OJIMHAKOBYIO BEPOATHOCTH MTOTIACTH B BEIOOPKY.

OOBIYHO MOJYy4YEHHBbIE HAOMIOJAaeMble JaHHBIE MPEACTABISIIOT COOOM
MHOECTBO PaCMOJIOKEHHBIX B Oecriopsike uncen. [I[pocMatpuBas 3T0 MHOKECTBO
4yucelsl, TPYAHO BBISIBUTh KakKylO-IMOO 3aKOHOMEPHOCTh WX BapbUPOBAHUS
(u3meHeHus). st M3ydeHHs 3aKOHOMEPHOCTEW BapbUPOBAHUS 3HAYECHUU
CJIy4ailHOU BEJIMYMHBI OIBITHBIEC JAHHBIE MOJIBEPTratoT 00paboTKe.

IIpumep 1. Ha tenedoHHOM CTaHUMU TPOBOIUIUCH HAOIOEHUS HaJ
4yuciIoM X HENpaBWJIbHBIX COCIMHEHUM B MUHYTY. HaOmio/ieHus B TeueHue yaca
JlaJv CIEAYIOIINE PE3YIbTATHI:
3;:1:3:1,4;2,2,4,0; 3,0, 2, 2,0, 2,134, 3; 3,1, 4,2, 2, 1,1, 2,150, 3, 4, 1; 3;
2;7,2;0;0;1;3;3; 1,2, 4,2;0; 2, 3; 1, 2;5;1; 1, 0; 1; 1, 2; 2; 1; 1, 5.

Yucno X sBasieTcss AMCKPETHON CIIyYalHOW BEIMYMHOM, a MOJyYSHHBIEC O
HEeW CBeJCHUS MPECTaBIISIIOT COO0M cTaTuCcTUUeCKue (Ha0I0jaeMble) JaHHBIE.

PacnonioxuM npuBeicHHBIE TaHHBIE B TIOPSIIKE HEYOBIBAHUS U
CTPYIIIUPOBAB UX, MOTYYUM PAHXUPOBAHHBIHN Psii JTAHHBIX HAOIIOICHHUS.

0;0;0;0;0;0;0;0;1;2;1;1;1;1;2;1;1; ;1,111,011 2, 2, 2, 2
2,2:2:2:2:2,2:2:2,2:2,2:3,3;,3;3;3;3;3;3:3;3;4: 4,4, 4, 4, 4, 5, 5; 7.

U3 psina uncen BUaHO, uTO Bee 60 3HaUEHU ciy4yailHOW BETMUUHBI pa30UTHI
Ha CeMb IPYyNN, B MIpeAenax KaXXI0oil W3 KOTOPhIX BCE 3HAYCHHS CIyYaHOU
BEJIMYMHBI OJIMHAKOBBL. TakuM 00pa3oM, UMEETCS CEeMb Pa3IMYHbIX 3HAYCHUI
cnyuarinon BenmuuHbl: 0; 1; 2; 3; 4; 5; 7. Kaxmoe Takoe 3HaYCHHE HA3bIBAIOT
sapuanmoti, 0003HA4YAIOT Xi. JJIsf KaxIoil Tpynmbl CrpyNImUpOBAHHOTO psiaa
JAHHBIX MOKHO TOJICUATATh WX YHUCICHHOCTb, T.€. OMNPEHECIUTh CKOJBKO pa3
BCTpPEYACTCS COOTBETCTBYIOIIMI BapuaHT B psfe HaOmojaeHuid. Takue yucia
HA3BIBAIOT yacmomou eéapuanma 0003Ha4aIoT Nj. B psjge ciydaeB mpencTaBiiser
MPAKTUYECKUI MHTEPEC OTHOCUTENIbHAA YacTOTa TOTO WM HWHOTO BAapUAHTA,
Ha3bIBacMas ¥acmocmopio, 0003Ha4aroT Wi., Wi.= N/ n,

[ToacuuTaB 4acTOTHl M YAaCTOCTU IS KaXKJIOTO BapuaHTa, HAOJIOIaeMbIe
JJaHHbIC TIPEICTABJISIOT B BUJIE TaOJMIbI, KOTOPYH) HA3bIBAIOT JUCKPETHBIM
BAPUALIMOHHBIM PAIOM. B mepBoil CTpOKe pacrosioKeHbl- BAPUAHTHI, BO BTOPOM-
COOTBETCTBYIOIIME YAaCTOThI MJIM YACTOCTH.

J171s1 pacCMOTPEHHOTO ITpUMeEpa psiJi UMEET BUA:

Xi 0 1 2 3 4 5 7
ni 8 17 16 10 6 2 1
w; | 8/60 |17/60 | 16/60 | 10/60 | 6/60 | 2/60 | 1/60

[To JaHHBIM TUCKPETHOTO BAPHAIMOHHOTO Psijia CTPOSIT MOJUTOH YacTOT
(OTHOCHTEJIBHBIX YaCTOT): JIOMAHY0, OTPE3KH KOTOPOH COEAMHSIOT TOUYKH (Xi; N;)

((xi; wi)).




[MonuroH yacrtot [TONMIOH OTHOCUTEIbHbIX YacToT

0 1 2 3 4 5 7 1 2 3 - 5 & 7

Ecnu wusywaemast ciyyailiHas BeJIMYMHA SIBJISIETCS HENPEPHIBHOW, TO
paHXKUPOBAHKE U TPYIIIUPOBKA HAOIIOAAEMbIX 3HAUEHUH 3a4aCTYI0 HE TO3BOJISIOT
BBIJICJIUTh XapaKTEPHbIC YEPThl BapbUPOBAHUS €€ 3HAYCHUU. ITO OOBICHAETCS
TE€M, YTO OTJEIbHbIC 3HAUYCHUS CIy4YallHOM BEJIWYHMHBI MOTYT, KaK YTrOJHO, MaJo
OTJIMYATHCS APYT OT JAPyra, ¥ MOATOMY B COBOKYITHOCTH HAOIOJAEMBIX JaHHBIX
OJIMHAKOBBIC 3HAYEHUS BEJIMYMHBI MOTYT BCTPEYAaThCS PEIKO, a YaCTOTHI
BApUAHTOB Maji0 OTIWYAlOTCAd Jpyr OT aApyra. Henenecoobpa3Ho Takxke
MIOCTPOCHHUE JUCKPETHOIO psifa JJisi TUCKPETHOM CIIyYailHON BEJIMYHUHBI, YUCIIO
BO3MOJKHBIX 3HAYEHUM KOTOPOH BEIUKO. B MO100HBIX clTydasx ciaeayeT HOCTPOUTD
WHTEPBAIBHBIM (BapHAIlMOHHBIN) psa pacupenenceHus. JlJIsi TOCTpOSHUsI TaKOTro
psga BECh MHTEpPBAJT BapbUPOBaHUS HAOIIOJAEMbIX 3HAUYEHHUWA CIy4YalHOM
BEJIMYMHBI pa30MBAIOT HA PsJl YACTUYHBIX HHTEPBAJIOB U MOJICUYUTHIBAIOT YACTOTY
MIOIA/IAHUS 3HAYCHUN BEJIMYMHBI B KaXK]IbId YACTUYHBIN UHTEPBAJ.

Ipumep 2. [1pu u3mepeHun nuaMeTpa BaTMKOB TOCTE MITH(POBKU

MOJTYUYEHBI CIEAYIONIUE PE3YIbTATHI:
6,75; 6,77; 6,77, 6,73; 6,76; 6,74; 6,70; 6,75; 6,71, 6,72; 6,77, 6,79; 6,71; 6,78,
6,73; 6,70; 6,73; 6,77, 6,75; 6,74; 6,71, 6,70; 6,78; 6,76; 6,81; 6,69; 6,80; 6,80;
6,77; 6,68; 6,74, 6,70; 6,70; 6,74; 6,77; 6,83; 6,76; 6,76; 6,82; 6,77; 6,71; 6,74,
6,77;6,75; 6,74, 6,75; 6,77, 6,72; 6,74, 6,80; 6,75; 6,80; 6,72; 6,78; 6,70; 6,75;
6,78; 6,78; 6,76; 6,77; 6,74; 6,74, 6,77, 6,73; 6,74, 6,77, 6.74; 6,75; 6,74, 6,76;
6,76; 6,74; 6,74, 6,74, 6,74, 6,76; 6,74, 6,72; 6,80; 6,76; 6,78; 6,73; 6,70; 6,76;
6,76; 6,77; 6,75; 6,78; 6,72; 6,76; 6,78, 6,68; 6,75; 6,73; 6,82; 6,73; 6,80; 6,81,
6,71; 6,82; 6,77; 6,80; 6,80; 6,70; 6,70; 6,82; 6,72; 6,69; 6,73; 6,76; 6,74, 6,77,
6,72; 6,76, 6,78, 6,78; 6,73; 6,76; 6,80; 6,76; 6,72; 6,76; 6,76, 6,70; 6,73; 6,75;
6,77;6,77;6,70; 6,81, 6,74; 6,73; 6,77, 6,74, 6,78, 6,69; 6,74, 6,71; 6,76; 6,76;
6,77;6,70; 6,81, 6,74, 6,74, 6,77, 6,75, 6,80; 6,74, 6,76; 6,77, 6,77; 6,81; 6,75;
6,78; 6,73; 6,76; 6,76; 6,76; 6,77; 6,76, 6,80; 6,77; 6,74, 6,77; 6,712; 6,75; 6,76;
6,77;6,81; 6,76; 6,76; 6,76; 6,80; 6,74, 6,80; 6,74; 6,73; 6,75; 6,77; 6,74, 6,76;
6,77;6,77;6,75; 6,76; 6,74; 6,82; 6,76; 6,73; 6,74, 6,75, 6,76; 6,72; 6,78; 6,72,
6,76;6,77; 6,75; 6,78.

[IpocmatpuBas pesynpTaThl  HaOmogeHuit N=200, waxomuMm, UYTO
HAauOOJIBIIIUM 3HAYEHUEM CIIy4allHOM BENWYUHBI Xyas—0,83, a HAWMMEHBIINM
Xuann—0,08. Haiimem pazmax BappupoBadus R: R= X yau6 - X yanm =6,83-6,68=0,15.

Bribepem grciio naTepBasioB 1o Gopmyiie: k=1+3,322-1gn.
k=~1+3,2-1g200 =8, Toraa mimaa yactmanoro uaTepBaia h=R/k=0,15/8~0.02



3a Hayamo TEpBOr0 HMHTEpPBalda pPEKOMEHAyeTcs OpaThb BEIHMYHUHY
Xpaa = Xpanw - 0,00, B TaHHOM cltydae Xy = 6,67.

KoHenr mociegHero MHTEpBaJia JIODKEH — YIOBIETBOPSTH — YCIOBHIO
Xion = N < Xyan6= Xxon-

[IpoMexyTouHblE  WHTEpBAJbl  MOMY4YalOT, MpHOaBIsAs K  KOHILY
npebIAYIIero HHTepBaia JuHY YactuaHoro natepsaia h (h=0,02).

[IpocMaTpuBas pe3ybTaThl HAONIOAEHUHN, ONPEAEIIAeM, CKOJIbKO 3HAUCHUM
IpU3HAKa MOMAJ0 B KaXAbld KOHKPETHbIM uHTEpBan. Ilpu sTomM B uHTEpBan
BKJIFOUAIOT 3HAYEHMs CIy4yailHOM BEIMYUHBI, OONBIIME WM PaBHbIE HUKHEH
I'PaHULIE U MEHBIINE BEPXHEN IPAHULIBI.

B Tabnuue yactora Nj, HOKa3bIBacT, B CKOJIBKUX HAOJIOJICHUSAX CiydailHas
BEJIMYMHA NpUHSIA 3HAYEHUs, MPHUHAJIEKAIINE TOMY WJIM HHOMY HHTEpBaly,
IpUYEM HIKHUM KOHEIl MHTEpBajla BXOAMT B HEro, a BepxHUil - HeT. Takue
YacTOThl OOBIYHO HA3bIBAIOT MHTEPBAJIBHBIMH, & UX OTHOIIECHHE K OOLIEMY YHCITY
HAOJIOICHUI - MHTEPBAJIbHBIMH 4YaCTOCTSMU. [IpH BBIYMCIEHHH HHTEPBAIBHBIX
YaCTOCTEN OKPYTJIEHUE PE3YJbTATOB CIAEAYET MPOBOAUTH TAKUM 00pa3oM, 4TOOBI
oOmas cymma yactocreid Opuia paBHa 1.

JIns1 ;aHHOTO NMPUMEPA NHTEPBAIBHBIN BApUALIMOHHBIN PSJT UMEET BUJL:

Ne Xi = Xij+1 Ni Wi ni/h Wi /h
1 6,67-6,69 2 0,01 100 0,5
2 6,69-6,71 15 0,075 750 3,75
3 6,71-6,73 17 0,085 850 4,25
4 6,73-6,75 44 0,22 2200 11
5 6,75-6,77 52 0,26 2600 13
6 6,77-6,79 44 0,22 2200 11
7 6,79-6,81 14 0,07 700 3,5
8 6,81-6,83 12 0,06 600 3,0

5 200 1

[Io paHHBIM HHTEPBAIBHOTO psifja CTPOST TUCTOTPAMMY YACTOT WIIA
TUCTOrPaMMy OTHOCHUTENBHBIX 4YacTOT: CTyneH4aras Qurypa, cocTosias u3
MPSAMOYTOJIbHUKOB, OCHOBAaHHS KOTOPBIX - YACTUYHBIE HHTEPBAJIbl, BBICOTHI PABHBI
OTHOIIEHUIO YaCTOThl K JJIMHE YAaCTUYHOTO WHTEpBaja (TUIOTHOCTh YacTOTHI)
(4acTOCTH K JJIMHE YACTUYHOTO UHTEPBaJia (TNIOTHOCTh YaCTOCTH)).

Y] CTorpamma 4acror MMcTorpamma OTHOCHTENbHBX YacToT
3000 14
12
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2500
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1500
1000
500

L= I 5 N - 1]

6,68 6,7 6,72 6,74 6,76 6,78 6,8 6,82



JIJIs THCTOTpaMMBbl YacTOT: IUIOIMIAJh KaKIOTO MPSIMOYTOJIbHUKA paBHA
YacTOTe MHTEpBaja, CyMMa IUIOIIAACH BCEX MPSIMOYTOJHHHKOB paBHA 00BEMY
BBIOOPKHU.

JIist TUCTOTpaMMBI YaCTOCTEH: IJIOMIAIh KaXKI0TO MPSIMOYTOJIbHUKA PaBHA
9acTOCTH MHTEPBAJIa, CyMMa IUIOMIAJIeH BceX MPSIMOYTOJILHUKOB paBHa 1.

[TycTh M3BECTHO CTATUCTHYECKOE PACIIPEICIIECHIE YAaCTOT KOJTHMYECTBEHHOTO
npusHaka X.

OMmupudeckol (QyHKIuen pacrpeaencHus (QyHKIUEH pacmpeneieHus
BBIOOPKH) HA3BIBAIOT (YHKIUIO OIMPEACIAIONIYI0 JUIsi KaKIOTO 3HAYCHHUS X
OTHOCHUTEJILHYIO 9acTOTy cobbITHs X < X, T.e.F (X)=ny/n.

B otnuuume ot sMnupudeckoi GyHKIIMH paciipeieeHus BRIOOPKU (PYHKIIUIO
pacnpenenenus F(X) reHepadbHOW COBOKYMHOCTH HAa3bIBAIOT TEOPETHUECKOMH
byHKIIMEH pacnpeneneHus. Pasnmudue MexIy SMIUPUUYECKON W TEOPEeTUICCKOU
(GYHKIMSIMH COCTOMT B TOM, 4TO TeopeTudeckas (yHkuus F(X) omnpenenser
BEPOATHOCTh  COOBITHS X<X, a OSMIHpUYecKas (QYHKIUS  ONpeaeiseT
OTHOCHUTEIILHYIO YaCTOTY ATOTO K€ COOBITHSL.

DMrmpudeckas pyHKIHs odagaeT BceMu cBoiicTBamu F(X):

1) ee 3HaueHUs puUHAIeKAT oTpe3Ky [0, 1];

2) HeyOBIBarOIIIAS;

3) eciu X -HauMeHbInas BapuanTa, To F (X)=0 mpu X<X;

eCIu Xk - HanboJbIIas BapuanTa, To F (X)=1 mpu X>X

OMmmupudeckass (QYHKIUS PacIpeeICHUsT BBHIOOPKH CIYXHUT JJI OLECHKU
TEOpeTUYEeCKON (PYHKIINU pactpeesieHus TeHepaIbHOM COBOKYITHOCTH.

Ipumep 3. [TocTpouTts SMIUPUUYECKYIO QYHKITUIO TIO JTAHHOMY
pacrnpeeNeHUuI0 BhIOOPKHU:

Xi 2 6 10
mi 12 18 30

O6bem BeiOOpKH N = 12+ 18+ 30 =60. Xyam= 2.
3nauenne X<2 He HAOMOAANOCh, 3Ha4uT F (X)=0 mpu x<2
3nauenne X<6 Habmomanock 12 pas, saaunt F (X)=12/60=1/5 npu x<6
3nauenne X<10 nabmroganocs 12+18=30 pa3, 3naunt F (X)=30/60=1/2 npu x<10
Tak Kak Xuans =10, To mpu X>10 mabmomanucek Bee 3HadeHns, U F (X)=1 npu x>10
Hckomas smoupudeckas QyHKIMS UMEET BHI:
0 opn x=2

F(x)= 1.-"'I5 IpIH x£§
12 mpunx=10
1 opi x=10
I'paduix cTpouTes Tak e, Kak ¥ rpadvk UHTErpaibHOU PYHKIIMU
pacrpeesieHusl.
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Ecnu pesynbrarhl HaONIOJCHUN MPEJACTABICHBl B BHAE HHTEPBAIBLHOTO
BapUAIlMOHHOTO psila, TO B Ka4yeCTBC X MPHUHAMAIOT KOHIIBI YaCTHYHBIX
MUHTEPBAJIOB U, TOJIB3YACh JaHHBIM BBIIIE OMPEICICHHEM BBIUYMCIIAIOT 3HAYCHHS
sMmuprueckoil QpyHkumn. puaem, mpu X< Xy F (X)=0, a mpu X>Xon F (X)=1.
JIJ1st pacCMOTPEHHOTO MPUMEpPA MOTYYUM TaOIHILY:

X 6,67 | 6,69 | 6,71 | 6,73 | 6,75 | 6,77 | 6,79 | 6,81 | 6,83
F(x)| O 0,01 0,08 0,47 | 0,39 | 0,65 | 0,87 | 0,94 1

Tak kak Tabnuia onpenensieT GyHKIHUIO HE MOTHOCTHIO, TO MIPU
n300pakeHnn rpaduka qoorpeaenseM GyHKIU0, COSAUHIS TOUKH rpaduka,
COOTBETCTBYIOIINE KOHIIAM UHTEPBAJIOB, OTpe3kaMu. I'paduk sMnupuueckon
GbyHKIMU 7151 THTEPBAJIILHOTO BApUAIIMOHHOTO Psijia €CTh HEeNPEPbIBHAS JIMHUS.

MpaduK amnUprUYecKoid QyHKLMK

e
=1}
&

5,68 67 672 674 676 6,78 68 682 684

Bri6opounbiM aHaiorom auddepenimansHoi ¢pynkmun f(X) sBasercs

dymarm f* (x) = T

nomnananus Habaromaemeix 3Hauenunii CB X B unTepsan [x; x + Ax),
cnenosarenbHo, '(X) xapakTepu3yeT MIOTHOCTL YaCTOCTH Ha STOM MHTEpBAJIE.

Bri6opounas nuddepenmuansaas pynxuus f(X)=pi/h, mpu X<Xyaq U X>Xgon
f*(x)=0.

[Ipu noctpoenuu rpaduka BIOOPOYHON (PYHKIIMU TIIOTHOCTH B KaUYECTBE X
IPUHUMAIOT CEPEANHY KaKI0TO YaCTUYHOI'O MHTEpBaja. Y T00HO COBMELIATh Ha
OJIHOM KOOPJMHATHOM MIIOCKOCTU THCTOIPAMMY YacTOCTE! ¢ rpadpukom
BBIOOPOYHOM TJIOTHOCTH.

,re F*(x + Ax) — F*(x) — ecTh 4acTOCTh

IIpumep 4. IlocTpouth TrHUCTOTpAaMMy YacTOT (Cilyyall HEpaBHBIX
WHTEPBAJIOB).



X; 2-4 4-8 8-13 13-15 15-17 17-20
; 15 35 64 55 21 10
Penrenue

Bpruuciayum nioTHOCTH YaCTOTHI:

WHTepBaITBL,Xi-Xi+1 N JlnuHa uHTepBana, hi ITnorHOCTE YacToThl, Ni/hi
2—-4 15 2 7.500

4-8 35 4 8.750

8-13 64 5 12.800

13-15 55 2 27.500

15-17 21 2 10.500

17 - 20 10 3 3.333

Hrtoro 200 -- --

n;
h,
275

22

16.5

1

18

3amaum 19 ayAUTOPHOI padoThI

20

X

1. HOCTpOI/ITI) ITOJIHUT'OH 4aCTOT U ITOJIMI'OH OTHOCHUTCJIIBHBIX 4aCTOT

x; 2 7 8 15 16 17
; 15 35 64 55 21 10
2. IlocTpouTh THCTOTPAMMY YaCTOT M OTHOCUTEIBHBIX YACTOT
X; 2-5 5-8 8-11 11-14 14-17 17-20
n; 15 35 64 55 21 10

3anaqn AJIA CAMOCTOATEIBHOI'O PEINCHUA

1. I1o nanHO#M TAabNMIE COCTAaBUTh UHTEPBAJIbHBIN BApUAILITMOHHBIN PSII.

2. Ilo CTpYIIIUPOBAHHBIM JAHHBIM IIOCTPOUTL: IMIOJJUI'OH OTHOCHUTCIIbHBIX YaCTOT,

TuCTorpaMmMy OTHOCHUTCIIBHBIX HaCTOT,

yepTexke IMIUpuueckoit Gyukrmu F(X) eé Teopetnueckuii ananor F(X).

1.

rpaduk SMIHUpUYECKONH  PYHKITUU
pachpesieieHus; Ha yepTeske ructorpaMmsl eé teopetnueckuii anasor f (X); na
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Konmponwvnwie éonpocul

2. UTo Ha3bIBAE€TCS YACTOTOM M OTHOCHUTEIILHON YaCTOTOM (4aCTOCTHIO)
BapuaHTa?
3. AJITOPUTM COCTaBJICHUsI TUCKPETHOT'O BapHAITMOHHOTO Psa.

4. TTojMroH 4acToT WJIA YaCTOCTEM.

5. AJITOPUTM COCTABJICHHS] HHTEPBAJIILHOI'O BAPUALIMOHHOTO PAJIa.
6. ['mcrorpamMmma 4acToT U TUCTOTpaMMa 4YaCTOCTEH, NX T€OMETPUUCCKUIN CMBICI.
7. Omnupuueckas (yHKUUS pacipeesieHus U ee TpaduKu A1 JUCKPETHOTO U
MHTEPBAJIBHOTO BapUALIMOHHBIX PSIOB.

IJIOTHOCTH) U €€ rpaduk.

1. ChopmynupoBaTh onpeeieHrue TeHepaTbHOM COBOKYITHOCTH, BBIOOPKH.

8. Beibopounas nuddepennmansaas GyHKIUS pacnpeaeneHus (BbIOOpoyHas




