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VJIK 519.21(075.8)

Teopust BeposITHOCTEM U MaTeMaTH4ecKasi CTaTUCTUKA: METOJI. yKa3. U
uHauBUA. 3ananus s cryaeHtoB MJIO, obyuarommxces mo Hamp. 031600
«Pexmama wu cBi3b ¢ obOmectBeHHOCTBIO», 100400  «Typusmy,
040100 «CommanpHas padota», 080100 «DxoHomuka», 080200 «MeHemxk-
meHT», 080400 «YmpaBnenue mnepconamom», 100700 «Toprosoe memoy /
coct. J.LMA. KoncrantunoBa, E.A. MongoBaHnoBa; TOMCKHI MOJIUTEXHHUYE-
ckuil yHuBepcutTeT.— Tomck: M31-B0 TOMCKOro moNnMTEXHUYECKOTO YHUBED-
cutera, 2011. — 73 c.

Mertonuueckue ykazaHus U WHAUBUAYAJIbHbBIC 3a/laHUsI PACCMOT-
pPEHBI U PEKOMEHJIOBaHbl K HM3JAHUI0 METOJUYECKUM CEMHUHAPOM
kadeapsl npukiaagHor mateMatnku MK « » 2011 r.,
nporokos Ne .

3aB. xadenpoii [IM
npodeccop, TOKTop (Ppu3.-Mat. HayK B.IIL. I'puropses

Meroauyeckue ykazaHWs U WHIWBUAYAJIbHBIE 3aJaHUS PACCMOT-
PEHBl U PEKOMEHJIOBAHBI K HM3/IaHUK0 METOJMYECKHM CEMHHApOM
kadeapsl Beicuied Marematuku OTU « » 2011 r.,
mpotokos Ne .

3aB. kadeapoit BM
npodeccop, T0KTop (pu3.-Mat. HayK K.I1. Apednen

AHHOTALIUA

Mertoanveckre yKazaHus U UWHIAUBUyaTbHBIC 3aJaHUS 110 TUCIIH-
winHe « Teopus BEpOATHOCTEN M MaTeMaTHUecKasi CTAaTUCTHKAY MpeIHa-
3HaueHbl st cryaeHtoB MJIO, oOydarommxcs MO HampaBICHUSIM
031600 «Pexnama u cBsizb ¢ obmecTBeHHOCThION, 100400 «Typuzmy,
040100 «CommansHast padota»,080100 «IOxonomuka», 080200 «Me-
HemxMeHT», 080400 «Ymnpanenue nepconanom», 100700 «Toprosoe
nenoy». JlaHHast AUCUUILIMHA U3Y4YaeTCsa B OJTHOM CEMECTpE.

[IpuBomuTCS CcomepKaHWE OCHOBHBIX TEM JUCIUIUIMHBI, TEMBI
MPaKTUYECKUX 3aHSITUNA, BApUAHTHI 3aJlaHUN JIJIS1 UHIUBUIYAJbHBIX J10-
MalTHUX 3aJaHUN U CIUCOK PEKOMEHIyeMou JurepaTypsl. JaHbl oc-
HOBHBIC TPEOOBAHUS U METOAMYECKHIE YKA3aHUS 110 BBHIMIOTHCHUIO WH U~
BUJTyaJIbHBIX TOMAIIHUX 3aJaHHi.
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1. MECTO JUCHMILJIUHBI B CTPYKTYPE OCHOBHOM
OBPA3OBATEJIBHOU ITPOTPAMMBI

Jucuumnmbaa «Teopust BEPOSATHOCTEW M MaTeMaTHYECKas CTATUCTUKA»
u3ydaeTcsi BO BTopoMm cemectpe cryaenramu MJ1O, oOydaronmmmucs mno Ha-
npasieHusM 031600 «Peknama u cBsizb ¢ 00mecTBeHHOCTRIO», 100400 «Ty-
pusm», 040100 «CoumansHas paboTa» M B TPETbEM CEMECTpe CTyJEeHTaMU
N0, obydarommmucs no nHampabieHusm 080100 «3Dxonomuka», 080200
«Menemxment», 080400 «Ympasnenue nepconamom», 100700 «Toprosoe
TIEII0M.

3ajgayamMu AUCIUIIIIUHBI SIBJISTFOTCS

e pa3BUTHE MAaTEMATUUYECKOW UHTYUIIUU;

e BOCIMTaHHUE MATEMATUYECKOU KYJIbTYPBHI;

e (opmupoBaHre HaBBIKOB, HEOOXOAMMBIX HJisi MUCIOJIb30BaHUS 3HA-
HUW TIPU U3YYEHUHN CIIEHHAIBHBIX JUCUUIUIMH U JAIbHENIIEH NPaKTUYECKOU
NEeSATENbHOCTH;

e OBJAJICHHE CTYJACHTAMH HEOOXOIUMBIM MAaTEMATHYECKHM armapa-
TOM, JAOIINM BO3MOKHOCTh aHaJIU3HPOBATH, MOJACIUPOBATh U PEIIaTh KO-
HOMUYECKHUE 3a/1a4H;

e BOCIUTAaHUE Yy CTYJICHTOB OTHOILIECHHS K MaTeMaTHUKE KaK K UHCTPY-
MEHTY WCCJIEIOBAHMS W PEIICHUS YKOHOMHYECKHX 3a/lad, HeOOXOANMOMY B
UX JaybHeHen padore.

B pe3ynbraTte nzydeHus TUCHUIUIMHBI CTYJICHT JIOJKEH:

e 3HATh OCHOBHbIC (OPMYJIBI VISl OMpPECICHUsI BEPOSITHOCTU COOBI-
THUSI; OCHOBHBIE 3aKOHBI paCIpe/Ie]ICHUs CIIy4YallHbIX BEJIMUYUH U UX YHCIIOBBIE
XapaKTEPUCTUKHU; BEPOSATHOCTHBIA CMBICI YHCIIOBBIX XapaKTEPUCTUK CIIy-
YailHBIX BEJIMYMH; MpPEACNIbHbIE TEOPEMbl TEOPUHM BEPOSITHOCTEH; CIOCOObI
MPE/ICTABICHUS PE3YIbTATOB HAOMIOACHUIN; METOJIbI OLEHUBAHMS TE€HEPAIIb-
HBIX ITApaMETPOB IO BBIOOPKE; OOIIUI aaTOPUTM PEIICHHS 3a/1a4 M0 MPOBEP-
K€ TUIIOTE3; CMOCOOBI OLICHUBAHUSI CTOXACTUYECKOW CBSI3U M OMPEIEICHUS
3aBUCUMOCTH MEXAY EPEMEHHBIMU;

e YMeThb NPUMEHSTHh U3YUYEHHbIC METObI JUISl PELICHUS] SKOHOMHYE-
CKHMX 3aJlay, YCTaHABJIMBATh T'PAHUIBI IPUMEHUMOCTH METOJIOB, YMETh aHa-
JU3UPOBATH HAUJIEHHBIE PEIICHUS;

e BJAJIETh HABbIKAMH MPUMEHEHHS COBPEMEHHOI0 MAaTEMaTHYE€CKOTO
WHCTPYMEHTApUS ISl pEIICHUs YIKOHOMUYECKUX 3a/1ad, METOIUKAMHU ISl T10-
CTPOCHMS, aHAJIN3a M MPUMEHEHUS MaTEMaTHYECKHUX MOJIeNield OLIEHKH CO-
CTOSIHUSA, IPOTHO3a U Pa3BUTHS PA3JIMUHBIX IKOHOMUYECKHUX MPOLECCOB;

e HMMETh ONBIT IPUMEHEHUSI MAaTEMAaTUUECKON CUMBOJIMKU JJI BbIpa-
KEHUSI KOJIMYECTBEHHBIX U KaU€CTBEHHBIX OTHOIIEHUN 00BEKTOB UCCIIEeI0Ba-
HUS, aHATUTHYECKOTO U YUCIEHHOIO PELICHUs 3a1a4.
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Huctunnuna «Teopusi BEpOATHOCTEN M MATEMATHYECKAsT CTATHCTUKA»
ABJISIETCSI 0a30BOM TUCITUTIIMHON €CTeCTBeHHO-HAayYHOTo ukia (b2).

Hns cryneatoB UJIO, oOyuarommmucs mno HampaBieHusMm 031600
«Pekiiama u cBsi3b ¢ oOmiectBeHHOCTHIO», 100400 «Typuszm», 040100 «Co-
nuaigbHas padboTtay:

IIpepekBu3uTaMU SBJISIFOTCS JUCUUIUIMHBI «MaTeMaTuyecKui aHaimus 1»
(«Marematukay).

KopekBusuTos Her.

Hns crygeatoB UJIO, oOyuaromumucs mno HampaBieHusiMm 080100
«Oxonomuka», 080200 «Menemxment», 080400 «YmpaBieHue mnepcoHa-
aom», 100700 «Toprosoe nenox:

ITpepexkBu3UTaAMU SIBISIOTCS JUCHUIUIMHBI « MaTemMaTH4YecKuil aHamus3 1y,
«MareMaTuuecKkuii aHaJu3 2».

KopekBuzuTtom siBnisieTcst qucuuiuinia «JIuneiinas anredpay.

2. COOJEPKAHUME TEOPETUYECKOI'O PA3JAEJIA TUCIUAIIJIMHBI

Tema 1. Ciyuaiinbie cOObITUSA

OcHOBHBIE MOHATHS TEOPUU BeposiTHOCTEN. Anredpa coObituii. Croco-
OBl 3aJ1laHUsI BEPOSTHOCTEU. Y CIIOBHAsI BEpOSTHOCTh. DopMyIia MOJHOM BEepo-
atHocTh. @opmyiia baiieca. @opmyiia bepryum.

Pexomennyemas aureparypa: [1, pazgen 1, tema 1, 1.1.1 — 1.1.15].

MeToanyeckue yKkazaHus

W3y4eHne TUCIUIUIMHBI U JAHHON TeMbl HAYHUTE C BBIOOpa yueOHHUKA U
noco6us 1o pemreHuto 3a1a4. OCHOBHOM TPYAHOCTBIO MpU paboTe ¢ IuTepa-
TYpOH IO TEOPUU BEPOSTHOCTEU SABJIAETCS OTCYTCTBUE €IMHON TEPMHUHOJIO-
MU U cucteMbl 00o3HaueHui. [lepBas TeMa Kypca umeeT oco00oe 3HaUYCHHE,
TaK KaK B HEW M3J1aratoTcsi OCHOBBI TEOPUHU BEPOSATHOCTEH, 0€3 MOHUMAaHUS U
YCBOEHHUS KOTOPBIX JajbHEHIIEe N3YyYEHUE BBI30OBET 3HAUYUTEIIBHBIE 3aTPYyA-
HeHus. HemocpencTBEHHO NOACUYMUTATh BEPOSITHOCTh COOBITHS BO3MOYKHO
TOJIBKO B 33J]a4aX, COOTBETCTBYIOIIUX 3KCIIEPUMEHTAM C KOHEYHBIM YHCIIOM
PAaBHOBO3MOXHBIX HECOBMECTHBIX MCXOA0B. IIpu aTOM moacuér yucna sie-
MEHTOB PA3JIMYHBIX TMOAMHOXKECTB MPOCTPAHCTBA 3JIEMEHTAPHBIX COOBITUH
ocyliecTBisieTcss no (¢opMysaM U MpaBuiiaM KoMmMOuWHaTOpuku. Yarie Bcero
BEPOATHOCTH COOBITHS BBIUUCISCTCS MO (HOPMYJIaM CIOKEHHUSI U YMHOKEHUS
BEPOSITHOCTEN. {711 3TOr0O ClI0KHOE COOBITHE HAJ0 IPH NOMOIIM OIepanui
HaJ COOBITUSIMHM BBIPA3HUTh Y€PE3 MPOCTEUIINE COOBITHS, BEPOSATHOCTH KOTO-
pBIX yke m3BecTHHI. [Ipu ucnons3oBarnu dhopmyssl baiieca ciemyeT cinenutb
3a TeM, YTOObI cPOPMYJIMPOBAHHBIE TUIIOTE3bI 00PA30BHIBAIIMU MOJIHYIO IPYII-
Iy HECOBMECTHBIX COOBITHI. «Teopus BeposiTHOCTEH €CTh, B CYLIHOCTH, HE
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YTO MHOE, KaK 3/IpaBblii CMBICII, CBEIEHHBIM K UCYUCIICHUIO: OHA 3aCTaBJIsAET
OLIEHUTh C TOYHOCTBIO TO, YTO CIPABEIJIMBBIE YMbl UYBCTBYIOT Kak Obl MH-
CTMHKTOM, 4acTO HE yMesl OoTJaThb ce0e B ATOM OTuY€Ta) MHUCal BEIUKUN
dpaniy3ckuit Mmaremaruk I1. Jlammnac.

Hwuxe npuBeneHbl Uisi CAMOKOHTPOJISL YCBOEHUSI TeMbl. Eciu Bompocsl
HE BBI3BAJIM 3aTPYIHEHMI, MOKHO MEPEXOAUTH K pa3dopy 3aaad, periéHHbIX
B METOAMYECKUX yKa3aHUAX U B nmocobuu [1]. B mporuBHOM ciyuyae obpaTu-
TECh K PEKOMEHJOBAaHHOW JHUTEpaType U MONpoOyHWTe HAWTU OTBETHI HA BO-
MPOCHI.

BOHpOCBI A CAMOIIPOBEPKH

1. Yrto m3yuaer Teopusi BEpOATHOCTEN?
2. Yto Ha3bIBAETCS DJIEMEHTAPHBIM COOBITUEM (DJIEMEHTAPHBIM HCXO-

3. Yto Takoe MpOCTPaHCTBO AIEMEHTAPHBIX COOBITHIA?

4. Kakoe coObITHE Ha3BIBACTCS JOCTOBEPHBIM?

5. Kakoe coObITHE Ha3bIBAE€TCS HEBO3MOKHBIM ?

6. Uto Ha3BIBACTCS CyMMOM JIBYX COOBITHIA?

7. Uto Ha3bpIBAETCS NPOU3BEACHUEM JABYX COOBITUI?

8. MoxeT 1 cymMmMa JByX COOBITUI COBMAZATh C MX MPOU3BEICHUEM ?

9. Kakwue coObITHS Ha3bIBAIOTCSI HECOBMECTHBIMHU?

10. Kakue coObITHSI Ha3bIBAIOTCSI COBMECTHBIMU ?

11. Kakoe coObITHE Ha3bIBAE€TCS MPOTUBOMOJIOKHBIM JJIsl JJAHHOT'O CO-
ObITHSA?

12. Kakumu crioco6amMu MOKHO 3a71aTh BEPOSATHOCTh COOBITHUS?

13. Kakue 3HaueHUs: MOKET MPUHUMATD BEPOSITHOCTH COOBITHS?

14. Yemy paBHa BEPOATHOCTh HEBO3MOXKHOTO COOBITHS?

15. Yemy paBHa BEpPOATHOCThH JOCTOBEPHOTO COOBITHS?

16. Kakoe coObITHE HA3bIBACTCS MPAKTHYECKH TOCTOBEPHBIM?

17. Kakoe coObITHE HA3bIBAECTCS MPAKTHUYECKH HEBO3MOKHBIM?

18. Kakue coObITHsI 00pa3yIoT MOJHYIO TPYIITy?

19. Kakue coObITHS Ha3bIBAIOTCSI PABHOBO3MOKHBIMU ?

20.B kakom ciydae BEpOSITHOCTH COOBITHS BBIUMCISCTCS TO (popmyiie
KJIACCUYECKON BEPOSTHOCTU?

21.Kak HaliTH BEPOATHOCTb CYMMBI JIByX HECOBMECTHBIX COOBITHI1?

22.Kak HaliTH BEPOSATHOCTb CYMMBI JIBYX COBMECTHBIX COOBITHI1?

23.Yemy paBHaA CymMMa BEPOATHOCTEH MPOTUBOIOIOKHBIX COOBITUI?

24. Kak omnpenensiercs ycaoBHasE BEPOSITHOCTb COOBITHS?

25. Kakue coObITHSI HA3bIBAIOTCSI HE3aBUCUMBIMU?

26. Kak HailTu BepOSTHOCTb MPOU3BEIACHUS JIBYX COOBITHI?

YYEEHO-METOOVNYECKWW

3AKPbITb
AOOKYMEHT
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27.Yemy paBHa BEpOSITHOCTh IPOU3BEIEHUS JIBYX HE3aBUCUMBIX COOBI-
THAN?

28.Yemy paBHa CyMMa BEPOATHOCTEH TUNOTE3 B (opMyJie TOJHON Be-
posiTHOCTU?

29. Kak nepecunTaTh BEPOSITHOCTH TMIIOTE3 MOCIE OMNbITA C YYETOM Ha-
OJIFOICHHOTO pe3ynbTaTa?

30. B kakoMm city4ae OIbIThI Ha3bIBAKOTCS HE3aBUCUMBIMU ?

31. Kakas BeposSITHOCTb BhIUMCIIsIeTCs 10 (hopmyiie bepHynu?

32.Kak HaiiTu Hauboiiee BEpOSITHOE YUCIIO MOSIBICHUI COOBITUS B JIaH-
HOM CEpPUU ONBITOB?

Tema 2. CiryyaiiHble BeJTHYUHBI

[TonsiTe CitydailHON BEJIMYMHBI. 3aKOH paclpee/ICeHUs] CIy4yalHOU Be-
maunHbl. Psap pacnpeneneHus. DyHKUuUS pacnpenciacHuss U €€ CBOMCTBA.
[InoTHOCTH pacnpeneneHus. YHCIOBbIE XapaKTEPUCTUKU CIIyYalHOW BEJU-
ynHbl. HopManibHOE pacmnpenenenue. Pacnpenenenue bepnymu. Pacnipene-
nenue [Tapero. [loka3arenbHblii (3KCIOHEHIIMATIBHBIN ) 3AKOH.

Pexomennyemas aureparypa: [ 1, pazzgen 1, tema 2].

MeToanyeckue yKazaHus

[TonsiTve cmy4allHOW BEIWYMHBI OTHOCUTCS K BAXKHEHIIUM MOHSATHIM
TeOpUH BeposiTHOCTEW. IIpu paccMOTpeHUH Ciyd4alHBIX BEJIWYUH TJIABHYIO
pOJIb UTPAET HE MPOCTPAHCTBO DJIEMEHTAPHBIX COOBITHI, HA KOTOPOM OIpe-
JieieHa ClaydaifHasi BeJIMUMHA KaK yuciaoBas (QyHKIMS, a 3aKOH pacrpesese-
HUS OTOW Cily4alHOU BeNU4MHBL. CiydaiiHble BEIMYUHBI YCIOBHO Pa3IeistOT
Ha JIBa BUJIa: JUCKPETHBIE U HEMPEPhIBHBIC. Y HUBEPCAIBLHBIM CIIOCOOOM 3a-
JaHWS 3aKOHA paclipeieicHUus] CIy4YalHOW BEIMYHMHBI SBISETCA (DYHKIIUS
pacnpenenenus. OgHakKo BO MHOTHX CIydasX He0O0S3aTelbHO 3HATh 3aKOH
pacpeneseHus CIly4ailHOM BEJIMYUHBI, TTOJIHOCThIO €€ OnmucChIBarOmMm. Jloc-
TAaTOYHO 3HATh YMCJIOBBIE XAPAKTEPUCTUKHU CIYYAaWHOW BEJIWYHUHBI, T.€. KOH-
CTaHThI, XapaKTepu3ymlue HanboJiee BaXKHBIC YePTHl €€ 3aKOHA pacmpeje-
nenns. OcoOEHHO BaXKHO YSCHHUTH BEPOSTHOCTHBIM CMBICI OCHOBHBIX YHCIIO-
BBIX XapaKTePUCTHK (MOJa, MEJUMaHa, MAaTEMAaTHYECKOE OXKUJAHUE, AUCIIEp-
cusl, CpeHee KBaApaTHIeCKOe OTKIIOHEHHE).

OOG6paTuTh BHUMaHUE HAJO0 TakKe Ha HOPMaJbHBIM 3aKOH pacmpeaelie-
HUSI, TAK KaK OH UMEET BAXKHEHIIIEE MPAKTUYECKOE 3HAUCHUE.

Huwxe chopmyinpoBaHbl TEOPETUUECKHUE BOMPOCHI, KOTOPHIE MOMOTYT
MOJATOTOBUTHCS K BBIMNOJHEHUIO MHAUBUAYAIbHBIX 3amaHuid. [Ipucrynars k
PEILICHUIO 3a/1ad MOKHO TOJIBKO B TOM Clly4ae, €Clid OTBEThI Ha BOIMPOCHI HE
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BBI3BAJIM 3aTpyAHEHUI. B mpoTUBHOM ciyyae HEOOXOJIMMO CHOBAa OOpaTHUTh-
Csl K peKOMEHJJOBAaHHOW JIUTEpaType.

Bonpocsl 11 caMOnpoBepKH

1. Yro Takoe cityyaliHasi BeTU4rHa?

2. Kakue cnyuaiiHble BETUYMHBI SIBJISIOTCS JIUCKPETHBIMHU, HEMPEPHIB-
HBIMU?

3. Uro Takoe 3aKOH paclpeefeHUs Clly4YallHON BEJIUYUHBI?

4. Yro Takoe psiA pacnpeneneHus CIly4aiHON BEJINYNHBI?

5. Yro takoe (MHTEerpanbHas) (PYHKLHMS paclpeeeHus CIy4aiiHOM BEJH-
YUHBI?

6. Kakumu cBoiictBamu o0safaeT (MHTerpaibHas) GyHKIMsS pacnpesesne-
HUS CITy4aliHOM BEJIMYMHBI?

7. UTO Takoe MIOTHOCTh Paclpe/IeICHUs CITy4ailHOW BEJTMYUHbI?

8. Kakumu cBoiicTBamMu 00J1a/1a€T IJIOTHOCTh pacIpeesieHUsl CIlydaitHON
BEJIMYUHBI?

9. Uro Ha3bpIBaeTCsl KPUBOW pacnpefesiCHUs! CIyYailHON BETUYMHBI?

10. Kakumu crioco6amMu MOKeT OBITh 3a/1aH 3aKOH pacipeAeICHHs TSl TUC-
KPETHOM CITy4allHOW BEJIMYMHBI?

11. Kakumu crmocobamu MOKET OBITH 3a7jaH 3aKOH pachpeneseHUs s
HEMPEPHIBHON CIy4YaiiHOW BETUYUHBI?

12. Kak cBsizanbl GyHKIMS pacnpeaesieHUs] U INIOTHOCTh pacipeieicHus
HENPEPHIBHON CIYYaWHOW BETUYMUHBI?

13. Y10 Takoe MaTEMAaTHYECKOE OKUIAHUE CIIyYaWHOW BEJIMYHUHBI?

14. Kakoii BEpOATHOCTHBIA CMBICII MMEET MAaTeMaTUYECKOE OXKUJAHUE
CIIy4ailHOW BEJIUYUHBI?

15.Kak omnpenensiercss MareMaTU4YECKOE OKHMJIAHUE TUCKPETHOM Ciy-
YallHO! BEJTMYMHBI?

16. Kak ompeneinsieTcss MaTeMaTUYECKOE OKHIAHUE HEMPEPHIBHOU CITy-
YalilHOU BEJTUYNUHBI?

17. Y10 Takoe Moza ciiy4yailHON BEJTUYUHBI?

18. Kak onpezensiercst MoJia JUCKPETHOM CITy4ailHON BETUYMHBI?

19. Kak omnpezensercst MoJia HEIPEPHIBHOM CIIy4ailHOW BEJIMYUHBI?

20.YTo Takoe MeuaHa HEPEPHIBHON CITy4YailHOW BETUYUHBI?

21.Yto0 Takoe aucnepcus Cay4aiHON BETUYUHBI?

22. Kakol BEpOSITHOCTHBIN CMBICT UMEET AUCTIEPCUs?

23.Yto0 Takoe cpeaHee KBaApaTUIECKOe OTKIIOHEHUE?

24. Kak onpenensercs: Jucnepcus JUCKPETHOM ClIy4ailHONW BETUYUHBI?

25. Kak onpenensercs: [ucnepcus HEMPEPbIBHOM CIIy4ailHON BEJIMYUHBI?

26.YT0 Takoe HaYaIbHBIE U LIEHTPAIbHBIE MOMEHTHI?

YUYEEHO-METOAOAVYECKW 3AKPbITb X
OOKYMEHT
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27.Kak 1eHTpalbHble MOMEHTHI BBIPAXAIOTCS YEPE3 HAYAIBHBIE MO-
MEHTBI?

28.Yto sBisieTca Ha4allbHIM MOMEHTOM NIEPBOTO MOPsAKA?

29.Yto0 sBasieTcsa HEHTPAIbHBIM MOMEHTOM BTOPOTO MOpsiAKa?

30. Kakue 4YuCIOBBIE XapaKTEPUCTHKU SBISIOTCA XapaKTEPUCTUKaAMHU
pacmoIoKeHus?

31.Kakue 4YuCIIOBBIE XapaKTEPUCTHKU SBISIOTCA XapaKTEpUCTUKaAMHU
pacceuBaHus?

32.YT10 Takoe HOPMAJIbHBIN 3aKOH pacIpenencHus?

33. Kakne mapameTpsl IMEET HOPMAJIBHBIM 3aKOH paCIpeIeIeHUs?

34.Kak omnpenensiercss (pyHKUUs paclpeiesieHus] CTaHAapTU30BaHHOTO
HOPMAaJIbHOTO 3aKOHA paclpeneineHus?

35.Kak cBsizanbl (QyHKIMS CTaHAAPTU30BAHHOTO HOPMAIBHOIO 3aKOHA
pacnpenenenus u Gyukius Jlammaca?

36.B yem cocTouT mpaBmiO TPEX CUTM AJIsI HOPMAJIbHOTO 3aKOHA pac-
npeaeneHus ?

Tema 3. ®DyHKIIMHU CIAYYANHBIX BEJUYHH
U npeJesibHbIe TeOPeMbl TEOPUU BEPOSITHOCTEH

Cuctembl CiiydyallHbIX BEIUYUH. 3aKOH PaCHpeeiCHUs CUCTEMBI JABYX
CIIy4alHBIX BEJIMYUH. UMCIOBBIE XapAKTEPUCTUKHU CUCTEMBI JIBYX CIIyYalHBIX
BeJIMYMH. DYHKIMU CITydailHBIX BEJIMYUH. T€OpEeMBbI O YUCIOBBIX XapaKTepH-
CTUKAaX CIIy4yalHbIX BeIWYUH. 3aKOH Ooibinux uyucen. Teopema bepHymiu.
[lenTpanbHas npenenbHas Teopema. JIokanbHass U UHTErpajibHAs TEOPEMBbI
Jlamaca.

Pexomenayemasi aureparypa: [2, rinassl 6—8].

MeTtoanyeckue yKazaHus

[Ipu mu3yuyeHuwn 5TOi TeMbl HE BO3HUKHET TPYAHOCTEH, €CIU MpEaAbIIy-
II1€ TEMBI XOPOIIO YCBOEHBI. JlJIsl ABYMEPHBIX CIy4YalHbBIX BEIUYUH BBOJAT-
Csl TMIOHATHS, aHAJIOTUYHBIE COOTBETCTBYIOIUM MHOHATHAM Il OJHOMEPHBIX
Cly4alHbIX BeJMYHMH. OJTHAKO MOSBIISIOTCA U HOBBIE MOHSATHUS, TAKUE KaK yC-
JIOBHBIE pacHpeeiIeHHs], 3aBUCUMOCTD CIIyYailHbIX BEJIMYUH, KOPPEIUPOBAH-
HOCTb, PErPECCHUsI, KOPPEIIALHMS U JIp.

[IpenenbHbIE TEOPEMBI TEOPUU BEPOSITHOCTEW BBIPAXKAIOT CBA3b TEOPUHU
BEPOSITHOCTEW C MPAKTUKON W SBJISIOTCS OCHOBOM JUISI CTATUCTUYECKUX HC-
cienoBanuii. Oco0oe 3HaueHHE MMeeT TeopeMa bepHysuiM, KoTopasi Mo3BO-
JSIeT YCTaHABIMBATh BEPOSITHOCTh COOBITHS.

Huxe chopmynupoBaHbl TEOpETUUYECKHUE BOIMPOCHI, KOTOPbIE MOMOTYT
MOATOTOBUTHCS K BBINOJTHEHUIO WHIMBHUIYaNbHBIX 3anaHuid. [Ipuctynarh K
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PELIEHHUIO 3a/1a4 MOHO TOJBKO B TOM CJIy4dae, €ClId OTBETHI HA BOIIPOCHI HE
BBI3BAJIM 3aTpyAHEHUNA. B mpoTUBHOM ciyyae HEOOXOJMMO CHOBa OOpaTUTh-
Cs1 K pEKOMEHJOBAHHOM JIUTEpaType.

Bonpocel ass1 caMmonpoBepKku

1. Yro Takoe nByMepHas ciaydyaiiHas BeJIn4uHa?

2. Yrto Takoe KOMIOHEHTA IBYMEPHOM CIIy4aiiHOW BETMYUHBI?

3. Kakumu cnoco6amu MOXKET OBITh 3a/1aH 3aKOH PACTIPEICIICHUS JIBY-
MEpHOM CITy4yaliHON BEIUYHHbI?

4. Kak omnpenenuTs 3aKOHBI pPACHPENEIICHUS] KOMIIOHEHT, €CJIM M3BEC-
TEH 3aKOH pacIpeesIeHNs IBYMEPHOU CITy4ailHON BETUYNHBI?

5. Uto Takoe GyHKIMS pacmpeneieHUus ABYMEPHOW CIIy4ailHOW BeJu-
YUHBI?

6. Kakumu cBoiicTBamu 00saaeT (PyHKIMS pacnpenesieHus: IByMep-
HOW CITy4allHOW BEJIMYUHBI?

7. Kakne 4MCIOBBIE XAPAKTEPUCTUKHU OINPEAEISIOTCS Uil JBYMEPHOU
CIIy4allHOW BEJIUYUHBI?

8. UTo Takoe LEHTp pacCcenBaHus IBYMEPHOU CIIy4YalHON BEJIMYUHBI?

9. Kak HaliTH KOpPENSUMOHHBIA MOMEHT IBYMEPHOM CIIy4ailHON BEJIH-
YUHBI?

10. Kakoii BEpOATHOCTHBIA CMBICII UMEET KOPPEIALMOHHBI MOMEHT?

11. Y10 Takoe yCIIOBHBIN 3aKOH PacCIpeAeICHUS CIyYaiiHON BETUYUHBI?

12. Kakue 3HaueHusi MOKET MPUHUMATh KO3(PPUIIUMEHT KOppensuuu?

13. Kakumu cBoiicTBamMu 00J1alaeT MaTeMaTHIECKOE OKUJIAHHUE CITydaii-
HOW BEJIUYUHBI?

14. Kakumu cBoiicTBaMH 00J1aJ1a€T AUCTIEPCUsI CITy4allHOW BETMYMHBI?

15. B xakoM ciayyae K03(QPHUIHEHT KOPPEISIUU 10 aOCOIOTHON BEU-
YUHE PaBEH €IMHHULE?

16. B xakoM citydae ko3 (UIIMEHT KOPPEIALUU PaBEH HYJIO?

17.Yto0 cnenyer U3 paBeHCTBA HYJIIO KO3(PPUIIMEHTa KOPPESALIUU?

18. YeMy paBHO MaTeMaTH4YeCKOE OKMIAHHE CYMMBI JIBYX CIIy4ailHBIX
BEJIMYUH?

19. Yemy paBHa aucnepcusi CyMMbI JBYX CIIyYalHbBIX BEJTUYUH?

20.YeMy paBHO MaTEMaTUYECKOE OXUIAHUE IPOU3BEICHUS JIBYX CIY-
YallHbIX BEJIMYHH?

21.Yemy paBHa aucriepcus MPOU3BEICHUS JBYX HE3aBUCHMBIX CIIydaii-
HBIX BEIUYUH?

22.Kakue TeopeMbl Ha3bIBAIOTCS 3aKOHOM OOJIBIITNX YUCEN?

23. Kakue TeopeMbl Ha3bIBAIOTCS LIEHTPAJIbHON MPEAEIBbHON TEOPEMOIA?

YUYEEHO-METOAOAVYECKW 3AKPbITb
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Tema 4. OnpeaesieHre 3aKOHOB CJIy4allHbIX BEJIMYMH HA OCHOBE
ONBITHBIX JAHHBIX

Bribopka u ciocoObl eé 3anucu. ['paduueckoe npeacTaBieHue BbIOOP-
ku. TodeuHble OIEHKH MapaMeTpoB pacnpeseneHus. IHTepBabHbIE OLIEHKU
nmapameTpoB pacmpeneneHus. JloBepuTenbHble WHTEPBAIBI ISl TTApaMeTPOB
HOPMAJILHOTO pachpe/ielieHusl. Beluncienne U CTaTUCTUYECKU aHalu3 Ia-
pPaMeTPOB JTMHEWUHON MOJENH.

Pexomenayemasi squreparypa: [1, pasmen 2, tema 1, tema 2, 2.2.1 —
2.2.12].

MeToauyeckue yKazaHusl

[Ipu u3ydyeHuu HToil TeEMbI HEOOXOIUMO YSCHUTH PA3HUILY MEXIY CIy-
YallHOM BEJIMYMHOM M T€HEPAIbHOW COBOKYIHOCTBIO, MEXIY TE€HEPaIbHOU
COBOKYMHOCTBIO M BBIOOpKOH. OTMETHUM, YTO OCHOBHOW IENbIO M3YUEHUS
CTaTUCTUYECKUX JAHHBIX SABJISIETCS YCTAHOBJIEHHUE CTATHCTUYECKHX 3aKOHO-
MEPHOCTEH, MPUCYIINX MACCOBBIM CITy4ailHbIM siBIeHHSIM. [loaToMy ocoboe
BHHUMAaHHE CIeAyeT 00paTUTh Ha METOJIbI (OpMUPOBAHUS BHIOOpKH. Pazmmu-
HBIE CITOCOOBI 3aMMMCH BBIOOPKH CITY>KaT ISl yI0OCTBA aHAIM3a UMEIOIIUXCS
naHHbIX. [Ipy M3yueHUH JOBEPUTENBHBIX WHTEPBAJIIOB 0CO00OE€ BHUMAHUE
cleyeT YACIUTh MaTEeMAaTUKO-CTaTUCTUUECKUM TaOJIUIIaM.

Hwxe chopmymrpoBaHbl TEOPETUUECKHE BOIMPOCHI, KOTOPHIC MOMOTYT
MOATOTOBUTHCS K BBIMOJIHEHUIO MHAWBUIYATbHBIX 3ananuil. [Ipuctynarte k
PELIEHUIO 3a/1a4 MOXHO TOJBKO B TOM CJIy4dae, €CJIM OTBETHI HA BOIIPOCHI HE
BBI3BAJIM 3aTpyAHEHUN. B MpoTUBHOM cilydae HEOOXOJIUMO CHOBAa OOpaTUTh-
Csl K pEKOMEHJOBAHHOM JIUTEpaType.

Bonpocsl 1151 camonpoBepKu

Urto Takoe BbIOOpKA, 00bEM BHIOOPKH?
Urto Takoe re’HepanbHas COBOKYITHOCTb?
Kakoro tumna MoryT ObITh pe3yJbTaThl HAOIIOCHUH ?
Kaxkue nabmroieHnsi Ha3bIBAIOTCS HETPEPHIBHBIMU?
Kaxkue nabmroieHnst Ha3bIBAIOTCS TUCKPETHBIMU?
Yro Takoe BapualMOHHBIN P’
7. UTo Takoe CTAaTUCTHYECKHM pANl IUIsl: HENPEPBIBHBIX HAOIIOACHUIA;
JUCKPETHBIX HAOII0ICHU?
8. Kak onpenensieTcss 00beM BEIOOPKH MO CTPYIITUPOBAHHOMY DSy ?
9. Kak onpenensieTcst Yucao KJIACCOB JJIsl UHTEPBAIIBHOTO psAaa?
10. Kak npeacraBnsiercs rpaguuecku HHTEPBAIbHBIA PSL?
11. Kak npencrapnsercs: rpaduyecK CrpynImUpOBaHHBIA psiji?
12. Kak onpeensieTcst sMmnupuyueckas QyHKIUs pacrpeeneHus ?

A
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13.B kakoM HMHTEpBaJie MOXET MPUHUMATh 3HAYEHUS HMIUpPHUUECKas
byHKIMA pacnpeneneHus?

14.Yemy paBHa miomaap rMCTOrPaMMBbI, TIOCTPOCHHON B KOOpPJIMHATAX
(x, m), TIe M — 4acToTa.

15.Yemy paBHA MJI0IIAlb TUCTOTPAMMBI, TIOCTPOCHHAsI B KOOPJIMHATAX
(x, m/n), Tne m/n — 9acTocTh?

16. Kak onpezensiercst cpeaHee apu)MeTHIECKOE BRIOOPKHU?

17.Kak ompenensiercs cpelHee apUPMETHUYECKOE CrpyNIHUPOBAHHOTO
psilia, UHTEPBAJIBHOTO psiaa?

18.Kak ompenensiercss BbIOOpOYHAs AUCHEPCHUs: ISl BBIOOPKH, s
CTPYIIIIUPOBAHHOTO Psiia, 111 UHTEPBAIBHOTO psija’?

19. Kak omnpezensercs BbIOOPOYHOE CpeIHEE KBAAPATUUECKOE OTKIOHE-
Hue?

20. C nmomoIpl0 KaKUX YUCIOBBIX XapaKTEPUCTHUK MOXKHO yCTAHOBUTH
CUMMETPHUYHOCTD paclpeieICHUs?

21. Kakue ynuciaoBble XapaKTEpUCTUKUA OTHOCSTCS K CTPYKTYPHBIM CPEJl-
HUM?

22.Kak onpenensierca mona?

23. Kak onpenensieTcss MmeauaHa?

24. Kak ompenensieTcst K03 GUIUESHT Bapruanuu?

25.Bnusitor nu KpaliHME 4YJI€HBI BapHAIlMOHHOTO psija Ha MEIHUaHy,
cpeanee apupmerrnueckoe?

26.YT0 Takoe n-ImpOLECHTUIIb?

27.Kaxk onpenenstorcst KBapTHIN?

28. Kakue TUIbI OLIEHOK UCIOJIb3YIOTCSl B MATEMAaTUYECKON CTaTUCTUKE?

29.Yto sABISETCS TOUEUHOM OLIEHKOM ISl MAaTEMaTUYECKOTO OKUIaHus?

30. YTo siBNISIETCA TOUEUHOM OLICHKOM JJIs1 AUCTIEPCHUU ?

31.Yrto Takoe 10BEpUTEIbHBI UHTEPBA?

32.4Yt10 Takoe ypOBEHb 3HAYUMOCTHU?

33.Yrto Takoe 10BepUTENIbHAS BEPOSTHOCTh?

34. Kak noBeputenbHasi BEpPOSITHOCTD CBSI3aHA C YPOBHEM 3HAYUMOCTHU ?

35. Kak 3agaeTcst ypoBeHb 3HAUUMOCTH ?

36. Kakue ycrmoBus BIUSIOT Ha BBIOOP (OPMYIIBI JIJISl OTPEIACICHUS J0-
BEPUTEJILHOU OLIEHKH ISl MATEMATHUYECKOTO OXKUIAHUS?

37. Kako#i Bug umeroT (opMyJibl 1151 MHTEPBAJILHOTO OLIEHUBAHUS MaTeMa-
TUYECKOTO OXKHJIaHUS HOPMAIbHOTO PACHpeACICHUSs ?

Pa3nea S. IlpoBepka cTaTUCTHYECKUX TMIIOTE3

OcHoBHbIe TOHATHS. KpuTepuu 3HAUMMOCTH U1l MPOBEPKU THUIMOTE3
0 MapaMeTpax HOPMaJbHO pacHpenelEéHHON TI'eHepallbHOH COBOKYITHOCTH.
[IpoBepka rumnore3 o koddduuuente koppensuuu. [IpoBepka THUMOTE3bI
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O BUAC PACIIPCACICHUA PeHCpaHBHOﬁ COBOKYITHOCTH. HpOBepKa THIIOTC3bI O
HC3aBHUCUMOCTH IIBYX CJIy‘-IElﬁHBIX BCINYHH.

Pexomenayemasi sureparypa: [1, pasgen 2, tema 2, 2.2.13-2.2.19,
Tema 3].

MeToanyeckue yKazaHus

N3yuenue 3Toi TeMbl HAYHUTE C YTCHUS YUEOHOTO TOCOOUS, BBIyUHTE
BCE HOBBIC MOHATUS U onpeseneHus. O0parute BHUMaHUE HA TO, YTO HE BCSA-
KO€ MPEJIOI0KEHUE MOXKET ObITh CTAaTUCTUYECKOW rumore3oil. Hampumep,
BBICKA3bIBAHUE TUNA — HA Mapce €CTh )KU3Hb — HE ABJISETCS CTAaTUCTUYECKOU
TUIIOTE30M, TaK KaKk B HEM HE UAET PE€Yb HU O 3aKOHE paCIpeleNICHUs, HU O
MapaMeTpax pacrpeesieHUs: CIy4YalHOW BEJTNYHHBI.

Huxe chopmynupoBaHbl TEOpETUUECKHUE BOIMPOCHI, KOTOPbIE MOMOTYT
MOATOTOBUTHCS K BBINOJIHEHUIO MHAWBUIYAIbHBIX 3anaHuil. IIpuctynarte k
PELIEHUIO 3a/1a4 MOHO TOJBKO B TOM CJIy4dae, €ClId OTBETHI HA BOIIPOCHI HE
BBI3BAJIM 3aTPyNHEHUI. B mpoTUBHOM ciyuae HEOOXOJMMO CHOBa OOpaTHUTh-
Cs K pEKOMEHJOBAHHOM JIUTEpaType.

Bonpocel ass1 caMmonpoBepKku

Yro Takoe cTaTUCTHYECKas TUIoTe3a?
Kakue runoressl BEIABUTAKOTCS B 3a/1a4aX MPOBEPKH TUIIOTE3?
Kakas runoresa Ha3pIBa€TCs HYJIEBOW TMIIOTE30i1?
Kaxkas rumnoresa Ha3bIBa€TCS aJbTEPHATUBHON TUIIOTE301 7
Urto Ttakoe ommbka 1-ro pomna?
Urto Takoe ommbka 2-ro pojaa?
Kak onpeznensitoTcst BEposSTHOCTH OIIMOOK 1-r0 U 2-ro pona?
8. Ecnu BeposTHOCTH OIIMOKM 1-ro poaa yMEHBLIAETCSI, TO YTO IPOUC-
XOIUT C BEPOATHOCTHIO OLIMOKH 2-r0 poaa?
9. UYto Takoe KpUTHUECKAs TOUKA?
10. Yto Takoe kpuTHueckasi 00JIacTh?
11.Yto Takoe KpuTepuil 1isl HPOBEPKU TUIIOTE3?
12. B kakoMm cityyae OTBEepraeTcs HyJeBasi runores3a’?
13. B kakom cityyae NpUHUMAETCs HyJieBas runore3a’?
14. Kpurepuil npuHATHN HYJIEBOW TMIOTE3bI IIPU CPABHEHUH JBYX CPE-

NownkLhe=

HUX.

15. Kpurepuit npuHATUI HYJIEBOW TMIIOTE3bI IIPY CPABHEHUU JBYX JUCIIEP-
chit

16.Yto Takoe cToxacTUyecKasi CBSI3b MEXK]Y CIIy4yalHBIMU MMEPEMEHHBI-
Mu?

17. Kak MOXHO OLIEHUTh CTOXaCTUYECKYIO CBS3b?

12
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18. Yo ouieHrnBaeT BHIOOPOUYHBINA KOIDPUIIUEHT KOppesun?

19. Yo orieHMBaeT paHTOBBINA KOIDPUITUEHT KOPpEAIUn?

20. Kak omnpenensercs 3Ha4UMOCTh K03 HUITMEHTa KOPPEIAIUn?

21.Yrto Ha3bIBaeTCs perpeccuen y Ha x?

22.Kak 3agaercs napHas JIMHEWHas perpeccusi?

23.Kakoil MeTo/l HUCIONB3yeTCs ISl OEHKU KOA(h(PHUIIMEHTOB TapHOU
JMHEWHOU perpeccun’?

24. Kak onpenensitorcss Ko3hPUIIMEHThI TapHOU JIMHEWHON perpeccuu?

25.Kak orieHHMBaeTCsi KayeCTBO aNPOKCUMAIIUU Pe3yJIbTaTOB HaOJII0-
JIEHUW pErpeCCUOHHON MOJEINBIO?

3. COAEPKAHUME TPAKTHYECKOI'O PA3JIEJIA JTUCHUIIJIMHbI

3.1. TeMaTHKA NPAKTHYECKUX 3aHATHI

Crynentsr /1O, oGyuaronuecs no HampasiaeHusMm 031600 «Pexnama
U CBsI3b ¢ 001ecTBeHHOCThIO», 100400 «Typuzm», 040100 «CornuansHas pa-
00Ta» Ha MPAKTHYECKUX 3aHATUAX U3YHAIOT CJICTYIONTUE TEMBI:

1. Berunciienne BepossTHOCTEH COOBITHIA (2 yaca).

2. Cny4aiiHble BEIMYUHBI IUCKPETHOTO U HEMPEPBIBHOIO THMA (2 yaca).

4. CtaTuCTHYECKUN aHAJIU3 JaHHBIX (2 yaca).

Cryaentst U10, obyuatromuecs mo HanpasiaerusM 080100 «xonomu-
ka», 080200 «Menemxment», 080400 «Ynpasienue nepconaniom», 100700
«ToproBoe nem0» Ha MPAKTUYECKUX 3AHITUSAX U3YUYalOT CIEAYIOIIHE TEMBbI:

1. Beruucnenue BepossTHOCTEN cOOBITHI (2 Haca).

2. CnyyaiiHble BEJIMYMHBI TUCKPETHOTO TUIA (2 yaca).

3. CiiyvaiiHbie BEIMYMHBI HETIPEPBHIBHOTO THMA (2 yaca).

4. OneHKHM TapaMeTpoB pacipeaeieHu (2 yaca).

5. [IpoBepka cTaTUCTHYECKUX TUMOTe3 (2 yaca).

4. UTHIMBUY AJILHBIE JIOMAIITHUE 3ATAHUS

4.1. O0une MeToAM4YECKHE YKAZAHMS

OcHoBHOM (opMOif 00ydeHHsI CTyI€HTa 320UHOTO OTACJICHUS SBISAETCS
ero caMocTosiTelIbHasl paboTa HaJ y4eOHBIM MaTepHUajIoM, KOTOpas COCTOUT
U3 CIEAYIOIIMX JJIEMEHTOB: M3yYeHUE MaTepHala 1Mo y4eOHUKaM, pelieHHe
3a7a4, OTBETHl HA BOMPOCHI Ui CAMONPOBEPKH, BBHIMOIHEHHE TOMAITHUX
WHIMBUAYaNbHBIX 3ananuil (M]13).

B cootBercTBUU ¢ y4eOHBIM Tpa@UKOM AJSl CTYJAEHTOB, 00YyYarOIIUXCs
no HarpaieHusM 031600 «Peknama u cBs3b ¢ 00mecTBEeHHOCTHIOY, 100400
«Typuzm», 040100 «CouunansHas padoran, 080100 «3konomuka», 080200
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«Menemxment», 080400 «VYmnpasnenue nepconaaom», 100700 «Toprosoe
JIeTI0», MPelyCMOTPEeHO BhinojiHeHUe ABYX M/I3. BeinosHeHHEe 3TUX 3aaHUi
HEOOXOAMMO JUIsl 3aKpeIICHUS TECOPETUYECKUX 3HAHMM U TMPUOOpETeHUs
MPAKTUYECKUX HABBIKOB PEIIEHUsI TUIIOBBIX 3aaad. MHIMBUAyalbHOE 3a]a-
Hue Ne 1 cootBercTByeT TeMaMm 1-3 paznena 2 «ColepxaHue TEOPETHUECKO-
ro paszaena IUCHUIUIMHBY. UHAauBUayanbHOE 3anaHue Ne 2 COOTBETCTBYET
temam 4-5 paznena 2.

CTyJeHT BBINOJHSAECT BAPUAHT MHAUBUAYAJIBHOTO JOMAIIIHEr0 3a/1a-
HMSI, HOMEp KOTOPOTO COBIMAJIAET C Mocieanei nudpoit mudpa ero 3au€THOM
kHUKKHU, 0 coorBeTrcTByeT 10-My Bapuanty. Hampumep, ecinm HOMeEp 3adeT-
HOU kHIKKHM 3-3B11/14, HO cTyAeHT BbIOMpaeT BapUaHT MHAMBUAYAJIBLHOTO
JOMaIIHero 3aganus noja Homepom 4, ecnu mudp 3-3B11/20, To BeIOHpATH
HaJI0 BapuaHT 1o HoMepom 10.

WuauBuyanbHble 3a/JaHUs BBITIOJHSIOTCS B COOTBETCTBUH C IpauKoM
W3YyYCHUS TMCUUIUIMHBI U BBICBUIAIOTCS HAa MPOBEPKY IpenojaBarento. Pabo-
ThI CJIEAYET BBITIOJIHATh B TEUCHHE CEMeCTpa, YTOObI K MOMEHTY CECCHHU OHU
y’ke ObUTH MPOPEIICH3UPOBAHBI.

[Tpu odopmiieHNN UHIUBUIYATHHOTO JOMAITHETO 3aJaHUs HEOOXOAMMO
COOJTIOIATh CIIEMyIoIIHe TpeOOBaHUS:

1. O6s3aTenbHO NOKEH OBITh TUTYJBHBIA JUCT. Ha TUTyIbHOM NHCTE
YKa3bIBAIOTCSI HOMEP MHJUBUAYAJIBHOTO 33/I1aHKs], HOMEP BapUaHTa, HA3BAHUE
JTUCUUIUIUHBL, PaMUIIUs, UMsI, OTYECTBO CTYJIEHTa; HOMEP IPYMIbI, .

2. Bce ctpanuiipl paboThI JODKHBI HMETh CKBO3HYIO HYMEPAIIUIO.

3. OO0s3aTeNnbHO MpUIaraeTcs CIUCOK MCIOJIb30BaHHON JUTepaTyphl. B
ATOT CHUCOK HEOOXOJMMO BKJIIOUUTH pabOdyr0 MporpaMMy U METOAUYECKUE
yKa3aHHUsl, B COOTBETCTBUH C KOTOPHIMU BBIMIOJHEHBI 3a1aHUSL.

4. Pemenus 3a7a4u ciie1yeT pacroyarath B TOH K€ MOCIIEI0BATEIBHOCTH,
yTo M 3ananus. [lepen penienueM cieayeT 3anucaTh TEKCT YCIOBHS 3a1auHu.

5. Pemenus Bcex 3aaa4d AOKHBI OBITH MTOAPOOHBIMU, CO BCEMH TTPOME-
KYTOUHBIMU pacu€TaMu, ¢ YKa3aHHEM HCIOJIb30BaHHBIX (popmyi u T.1. [Ipu
HEOOXOJIMMOCTU CTYACHT JIOJDKEH JaBaTh MOSCHEHUS MO BCEM WJIM HEKOTO-
pPBIM 3aJlayaM UHIUBUIYAIBHOTO 3a/1aHMUS.

6. B cimydae He cOOTBETCTBUSL pabOTHl TPEOOBaHUSAM K O(OPMIICHHUIO
CTYJICHT TOJIy4aeT OILICHKY «HE€3auTeHO». B »Tom ciyuae pabora qoimkHA
OBITh UCIPABJICHA U MOBTOPHO MPEIOCTaBICHA HA TPOBEPKY MPENOAABATEIO.

7. CTyAeHT, HE TOJYUYMBIIHNI MOJIOKUTEILHON aTTeCTalluu XOTS OBl MO
OJIHOMY WHJIUBUAYAJIbHOMY 3a/IaHUIO, HE JOMYCKAeTCs K cAave dK3aMeHa 1o
MAHHOUW JUCIUILIIMHE.

[lepen BbIMOJHEHUEM WHIAWBUIYAIBLHOTO JOMAIITHETO 3aHSATHUS CTYACHT
NOJKEH O3HAKOMMTBCS C JINTEPATYPOM, PEKOMEHIyEMOM MO KaXJOW TeMe,
BKJIFOYEHHOM B TEOPETUUYECKUI pa3ei JUCIUIIIINHBI.
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CryaeHT MOXeT oOpamarhCsi K MPEnoaaBaTellio ¢ BONPOCaMU sl MO-
Jy4EHHUs] YCTHOM WJIM NUMCbMEHHOW KOHCYJIbTAllMM. YKa3aHUs CTYJIEHTY II0
TeKyIlel paboTe NalTcs TakkKe B MPOLEcce PELeH3UPOBAaHUS KOHTPOJIbHBIX
pabot. Kpome TOro, cTyjaeHTaM 4MTarOTCs 0030pHBIC JEKIMU MO Hauboiee
BaYKHBIM U TPYJHBIM pa3fesiaM Kypca, IPOBOJATCS MPAKTUYECKHUE 3aHATHUS.

Crynentsl, oOywaronuecss mo kiaccuueckon 3aounort (opme (K3D)
Ka)K70€ MHANBHIyaIbHOE 33/1aHie OPOPMIISIIOT B OTACIBHOM TETpaIu.

CryaenTsl, o0ydaromuecs ¢ UCHOJb30BaHUEM JIUCTAaHLIMOHHBIX 00pa3o-
BarenbHbIX TexHosoruit (JOT) kaxknoe MHAMBUAYaJbHOE 3aJaHuE OPOpPM-
JS0T B oTAenbHOM (aiine. CTyneHTbl, o0ydaromuecs ¢ UCIOJIb30BaHUEM
JOT, B 00s13aTenbHOM MOPSAJIKE MOIYYatOT MUCBMEHHYIO PEIIEH3UI0 Ha KakK-
JI0€ UHJIMBHUAyalbHOE 3aaHue. PaboThl cTyZieHTaM He BO3BPAIAOTCS.

4.2. BapuaHTbl JOMAlIHUX 3aJaHUHA U METOAMYECCKUE YKAZAHUS
4.2.1. BapuaHThbl HHAUBUAYAJIbHOT0 3a1aHus Nel

BapuanTt Ne 1

1. UrpansHas kocTh mog0OpackiBaeTcs ABa pasa. Haiitu BeposSATHOCTH co-
ObITUI A — CyMMa OYKOB paBHa 6; D — cymMmMa OYKOB MEHBbIIIE 5.

2. bykBbl a, a, B, K, K, 0, X HAIIMCaHbl HA OTJEIbHBIX KapToukax. Kakosa
BEPOSATHOCTH TOTO, YTO, U3BJIEKAsE OTH KapTOUYKH 1O OJHOU Haymady (6e3 BO3-
BpallieHust 00paTHO) MbI MTOJTyYUM B TIOPSIKE UX MOSBICHUS CJIOBO «KAXOBKA»?

3. JIse MOHETHI TIOC/Ie0BaTEIbHO OpocatoTcs. PaccmaTpuBaroTcst cCoObI-
TUs: A — BbINaJicHUE repOa Ha nepBoit MoHeTe, E — BbimageHue XoTst Obl 0]1-
HOH 1t pbl. ONIpeaeIuTh ABISIOTCS JIX 3TH COOBITHS 3aBUCHMBIMH.

4. BepoaTHOCTh TOMAaIaHUsI B MUIIIEHb OJTHOTO CTPEJIKA MPU OJHOM BBI-
cTpene ais nepBoro crpenka pasHa 0.8, nist Broporo crpeinka — 0.85. Crpen-
KM TIPOU3BEIIU MO OJJHOMY BBICTpENy B MuUIllleHb. CuuTas momnajaHue B IEJb
JUISL OTACJIBHBIX CTPEIKOB COOBITHSIMU HE3aBUCHUMBIMHU, HAWTH BEPOSTHOCTH
COOBITHS A — HU OJTHOTO TMOMNAaJaHUs B 11€]b.

5. Tpu craHka BBIMYCKAIOT OJMHAKOBBIE NeTanu. /[HeBHas BhIpabOTKa
nepBoro cranka cocrtasisier 6000 wzgenuii, Broporo — 1000 wuznmenwii,
TpeTbero — 3000 uznenuid. Jleranu npoBepsrOTCsS C TOUKU 3pEHUSI OJHOTO OIl-
peIeIeHHOro NpU3HaKa, MpUYeM NEepBbIM CTaHOK BhimyckaeT 10 % neranei
JTAaHHOTO CBOMCTBAa, BTOpoi — 8 %, Tpetuit — 15 %. Ha cknane mpoaykius
TpeX CTAaHKOB cMemuBaeTcs. KakoBa BEpOSATHOCTh BEIOOpa W3 3TON CyMMap-
HOU MapTuu JeTaJld ¢ ONPEIEICHHBIM CBOMCTBOM?
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6. IIponsBoauTcst cTpenbda Mo e, BEPOATHOCTh MOMaaHus TP Ka-
*71om BeicTpene paBHa 0,6. Haiitu 3akoH pacnpenenennss CB X — , paBHbII
YUCIy MOMAJAHUM MO LEIW IPHU ABYX BBICTPENIAX, €CIU YUCIO MOIMAJTAHUN
P BTOPOM BBICTPEJIE HE 3aBUCUT OT YucIia onajaaHuil nmpu nepsoM. Ompe-
JIEIUTh MAaTEMaTUYECKOE 0XKUAAHUE YNCIIa IO JaHNH.

7. JUia ciay4aiiHOW BEJIMYMHBI X, paclpeeeHHOM 10 HOPMaJIbHOMY 3a-
KOHY C nlapaMerpamu m, =5,5 U ¢ =1,2, onpeneiaurs BEPOATHOCTD II0TIaa-

HUS B UHTEpBan [2;7].

Bapuant Ne 2

1. [TogOpaceiBatoTcs aBE UTpadbHBIX KocTH. OTMEYaeTCs YHUCIO OYKOB
Ha BEPXHUX IpaHsax. UTO BEpOATHEE: MOJYUUTh YUCIO OYKOB, B CYMME JAk0-
UX 7 WK TOJTYYUTh OJJMHAKOBOE YHMCJIO OYKOB Ha 00ErX KOCTAX?

2. U3 nonHoi Konoasl KapT (52 KapThl) BRBIHUMAIOTCA HAayraja 3 KapThbl
(0e3 BoO3Bpara). BelUnCANTh BEPOATHOCTH TOTO, YTO CPEIU BBIHYTHIX KapT
OyZeT TOYHO OAMH TY3.

3. U3 komonp! kapt (52 xapThl) BEIHUMAaeETCs ofHa kapta. CoObiTue A —
MOSIBJICHUE Ty3a, cOObITHE B — mosiBIIeHNE KapThl KpaCHOM MacTH. 3aBUCHUMBI
JIM 3TH COOBITHSA?

4. BeposiTHOCTH MONaJaHKs B MUIIEHb OJTHOTO CTPEJIKa MPU OJTHOM BBbI-
cTpene 1 nepBoro crpenka pasHa 0.8, mis Broporo crpenka — 0.85. Crpen-
KU MPOU3BEIIM 10 OJHOMY BBICTpeny B MulleHb. CuuTas nonajgaHue B LETb
JUTSL OTACNIBHBIX CTPEIKOB COOBITHSIMU HE3aBHCHUMBIMH, HAWTH BEPOSITHOCTH
COOBITHSI A — POBHO OJTHO MOMAJaHUE B TIEJb.

5. Ha npennpusaruu umeercs - TPH CTaHKa oAHOTO Tumna. OJuH U3 HUX
naet 20 % oOmeit nmpoaykiuu, Bropoit — 30 %, tpetuii — 50 %, [Ipu sTom
MEePBbIN CTAaHOK MPOU3BOAUT S5 % Opaka, BTopoit 4 %, Tpetuii — 2 %. Haiitu
BEPOSITHOCTH TOTO, YTO CIy4alHO OTOOPAHHOE HErOHOe K3/IeNINe BhITYIIEHO
NepPBbIM CTAaHKOM.

6. B nenexnoii norepee BoiTymeHo 100 OueroB. PaspirpeiBacTcsi oauH
BeIMTpHIII B 10 T. py0., 4eThipe B S T. pyO., nATH B 4 T. py0. u AecaTsb B 1 T. pyO.
Haiiti 3akoH pacnpeneneHusi, MaTeMaTH4ecKoe OXKUIaHUE U JUCTIEPCHIO CTOU-
MOCTH BBIMTPBIIIA.

7. qna cny4alHOM BEIWYMHBI X, PACIPENCICHHOU MO0 HOPMAJbHOMY
3aKOHY ¢ napamerpamu m, =144 u 6 =4,8 onpenenuTs BEPOATHOCTH I10Ia-

nanus B uaTepsain [138;150].
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Bapuant Ne 3

1. ITongOpaceIBaroTCSl IBE UTPAJIbHBIE KOCTH, MOJICYUTHIBACTCS CyMMa OYKOB
Ha BEPXHUX rpaHsax. UTo BeposiTHEE: MOTYYUTh B CyMMe 7 WiH 87

2. U3 maptum, copepxamieit 10 uzgenuid, cpean kotopbix 3 OpakoBaH-
HBIX HayJady M3BJIEKalOT 3 u3nenust Juisi KOHTpousid. OmnpenenuTs BEposT-
HOCTb TOTO, YTO B MOJTYYEHHOU BHIOOPKE HET HH OJAHOr0 OPAKOBAHHOTO.

3. U3 konmonp! kapt (52 xapThl) BeIHUMAaETCS oHa. CoObITHE A — TOSIB-
JeHue Ty3a, coobitue C — nosiieHne 0yoHoBoro Ty3a. Onpenenure, 3aBUCH-
MBI JIK 9TH COOBITHSI?

4. BepossTHOCTH MMONaJAaHUs B MUILLIEHb OJTHOTO CTPEJIKa IMPH OJHOM BBI-
cTpesie aig nepBoro crpenka pasHa 0.8, aist Broporo crpenka — 0.85. Crpen-
KM MPOU3BEIIM 10 OJHOMY BBICTpeny B MulleHb. CuuTas nonajgaHue B LEb
JUISL OTAEJIbHBIX CTPEIKOB COOBITHSIMU HE3aBUCHUMBIMHU, HAWTH BEPOSITHOCTH
COOBITHSI A — ITONaJ MepBbIN CTPEIIOK.

5. B rpynne 40 ctpenkoB, u3 HUX 10 4enoBek CTpENsAOT OTIUYHO, 20 —
XOpoI1o, 6 — yAoBIETBOPUTENbHO, 4 — MII0X0. BeposTHOCTH momananus B
LEeb IPU OJHOM BBICTpENIE I OTJIMYHOTO cTpeska paBHa 0.9, niist xopore-
ro — 0.8, nna ygosaerBoputenbHoro — 0.6, mist mwioxoro — 0.4. BeizbiBatoT
Hayraja oaHoro w3 crpenkoB. OH mpousBoguT 1 BeicTpen. Haiitu BeposT-
HOCTb TOTO, YTO OH ITONaJj B LEb.

6. CiyvaitHas BeauMuMHA X YUCJIO MONAJAaHUN MSYOM B KOP3UHY NpU
Opocke, mpudyeM BeposTHOCTh momananus pasHa 0,3. Iloctpouts psan pac-
npeneneHus, (QyHKIHUIO pacnpeleieHuss W ONpeleInuTh MaTeMaTHYecKOe
oxunanue X.

7. s cny4allHOW BeJMYMHBL X, PACHPEACICHHON 110 HOPMAJbHOMY
3aKOHYy ¢ nmapamerpamu m, =12 u ¢ =3,1 onpeaenuTs BEpOATHOCTb IOIA-

JaHusi B uHTepBai [9;14].

Bapuant Ne 4

1. Monera noabpaceiBaercs aBa paza. OnpeaeauTb BEpOsSTHOCTh TO-
ro, 4YTO MOSIBUTCS HE O0Jiee ABYX repOoB.

2. B rpynne 25 ctyneHtoB. BeI3piBalOTCS BO BpeMs 3aHIATHH 3 CTy-
nenta. [lonarasi, 4To BBI30OB MPOU3ZBOJAUTCS CIy4YailHO, OMpPEAENTh, KaKOBa
BEPOSITHOCTH TOTO, YTO OYIyT BhI3BaHHI 3 cTyneHTa A, B, C B onpeieiecHHOM
MOPSIIKE.
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3. Ilpu mociemoBaTeIbHOM OpPOCAaHHWH JBYX MOHET OIPEICIHTH yC-
JIOBHBIE ¥ 0€3yCIIOBHBIC BEPOSATHOCTH JUISl CJICIYIOIMX COOBITHIA: D — BbINa-
JIeHUEe XOTs ObI 0JTHOTO Trepba, F — BeimazeHue repda Ha BTOPOM MOHETE.

4. BeposTHOCTH MomnajaHusi B MULIEHb OJIHOTO CTpeEJIKa MpPU OJHOM
BBICTpENE Ui nepBoro crpenka pasHa 0.8, mis Broporo crpenka — 0.85.
Crpenku npou3BeNH M0 OJHOMY BBICTpeNly B MUIIeHb. CuMTas nonajgaHue B
LEJb JUISl OTJENbHBIX CTPEJIKOB COOBITUSIMU HE3aBHCUMBIMH, HAMTH BEPOST-
HOCTb cOOBITHSI D — XOTs1 Obl OHO TIOTIaJJaHUsl B LIETIb.

5. IlycTte mpu MaccoBOM IIPOU3BOACTBE HEKOTOPOI'O M3IEIIUs BEPOST-
HOCTb TOT'O, YTO OHO OKaXKeTcs craHaapTHeIM paBHa 0.95. /[ns xoHTposs
MIPOU3BOAMTCS MPOBEPKA CTAHIAPTHOCTHU M3JIEIMS, KOTOpass NAeT IOJIOKHU-
TEIbHBIM pe3ynbTaT B 99 % cnydaeB nns cTaHAgapTHbIX u3fenuid U B 3 %
clly4aeB Il HeCTaHJAapTHBIX n3aenui. KakoBa BEpOSATHOCTH TOTO, YTO U3JlE-
JIME CTaH/IapTHEE, €CJIM OHO BBIAEPIKAJIO YIPOILEHHYIO IPOBEPKY ?

6. @®yuknus pacnpenenenuss CB X umeer Bup :

0, npu x <0
F(x)= x2/26, mpu0< x <5
1, npu x > 5.

HaiiTi BeposSTHOCTh TOTO, YTO CAydyaliHas BEIIMYMHA OKaXKETCS B MHTEPBAJIC
(3,6). (cMm. cBoiicTBa F(x)).

7. s cny4allHOW BEJIMYMHBL X, PACHPEACICHHOU 110 HOPMAJbHOMY
3aKOHYy ¢ napamerpamu m, =17,1 1 6=2,4 onpenenurs BEpOATHOCTH IIO-

najganus B uatepnan [16;19].
Bapuant Ne §

1. Mosnera nonOpacsiBaercst ABa paza. OnpeneauTs BEpOSATHOCTh TO-
r0, YTO MOSIBUTCS XOTsI ObI OJTHA PEIlIKa.

2. CryneHrt 3Haet oTBeThl Ha 15 u3 25 Bonpocos. KakoBa BEposSTHOCTh
TOT'0, YTO U3 3 BBINABIINX €MY BOIIPOCOB TOJIBKO JBA CYACTIUBBIX.

3. V3 nonHOM KOJOIbl KapT BhIHUMAETCs OJHa KapTa. PaccMarpuBa-
101cs coObITust C — nosiBiieHue 0yOHOBOTO Ty3a, B — MosiBIIeHUE KapThl Kpac-
HOI MacTH. 3aBUCUMBI JIH 3TU COOBITHA?
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4. Cpenu TOBapoB, MPOJABAEMBIX cynepmapkeroM 25 % TOBapoB
nepBoro copra u 65 % — Beicuiero copra. KakoBa BeposITHOCTb, UTO MEPBBIi
U3 IBYX BBRIOPAaHHBIX TOBAPOB OKAXKETCS TOBAPOM IEPBOTO copTa?

5. B mupamuie yCcTaHOBIICHBI 5 BHHTOBOK, U3 KOTOPBHIX 3 CHAOKEHBI
ONTUYECKUM IPULIEIOM. BEpOATHOCTH TOTO, YTO CTPEJIOK ITOPA3UT MUILIECHb
IIPH BBICTpEJIEC W3 BUHTOBKU C mpuienoM paBHa 0.95, ans BuHTOBKM O€3 On-
TAYECKOr0 MpHUIIENIa 3Ta BEPOATHOCTH paBHa 0.7. Halitm BeposTHOCTH TOTO,
YTO MHUILIEHb OyJIET MOPaKeHa, €CIU CTPEJOK MPOU3BEIAET OJUH BBICTPEN U3
HayJady B3ATOW BUHTOBKH.

6. CiyuyaitHas BenuurHa X UMEET 3aKOH pacipeieseHus

X = x, 1 0 1
P(x=x;) 1 1 1
4 2 4

Hanucats Beipaskenue ans ¢pyHkiuu pacnpenenenus CB X.

7. qna ciny4alHOM BEIWYMHBI X, PACIPENCIECHHOU MO0 HOPMAJIbHOMY
3aKoHy ¢ napamerpamu m, =138,1 u 6 =15,9 onpeneants BEPOATHOCTDH IO-

najganus B uatepnan [135;140].

Bapuant Ne 6

1. Cpenu 500 maccaxupoB merpononuteHa 240 myxumH. Onpene-
JIUTh BEPOSITHOCTh TOTO, YTO MEPBLIM BBHIOPAHHBIM [IJIi UHTEPBBIO MACCaXKH-
POM OKa)KeTCsl JKCHIIMHA.

2. B kopoOke 15 manupoc, OJMHAKOBBIX MO BHEIIHEMY BH]Y, HO OT-
JUYAIOIINXCS COPTOM Tabaka, a uMeHHO: 10 manupoc copta A u 5 manupoc
copta b. 13 xopoOku OepyT Haymady miecth manupoc cpaszy. KakoBa Beposit-
HOCTb TOTO, YTO CPEJIM ATUX HIECTH TMAMMPOC YeThIpe Marrpockl cOpTa A U IBe
nanvpocs! copra b.

3. bpoieHsl ABe UrpanbHbie KOCTH. A — YHCIIO OYKOB Ha MEPBOH Jie-
autcs Ha 3, B — uncio oukoB Ha BTOpPOM aenutcs Ha 3. SBisiorcs Jiu 3TU
COOBITHS 3aBUCUMBIMU?

4. B naGopatopuu paboOTarOT JBa KOMITbIOTEpa. BeposTHOCTH TOTO,
YTO MEPBBIA KOMITBIOTEP MOTpeOyeT peMOHTa B TeueHue Mecana, pasHa 0.15.
BeposTHOCTB, 4TO BTOpO# KOMIBIOTEP MOTpeOyeT BHUMAHUSI B T€UCHUE Me-
csiua, paBHa 0.2. OmnpenenuTh BEPOSITHOCTh TOTO, YTO 00a KOMIIbIOTEpa HE
noTpeOyI0T BHUMaHUs B TEUEHUE MecCsIIa.
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5. B rpynne 30 croprcmenoB: 20 JBDKHUKOB, 6 KOHBKOOEKIIEB U
4 Oeryna. BeposSTHOCTB BBITIOJIHUTh HOPMY MacTepa CIopTa paBHA: JJIs JTbDK-
Huka 0.9, n1s1 koapkobexma 0.8 u mis 6eryna 0.75. Halitu BeposSATHOCTH TO-
r0, 4YTO CIOPTCMEH, BHIOPAHHBIN HAy/1auy, BBIIOJIHUT HOPMY MacTepa CIopTa.

6. U3 ypHbI, B KOTOPOH JiexKaT 2 OesbIX U 8 YepHBIX 11apOB, BEIHUMA-
10T 3 mapa. Haiitu pacnpenenenue BeposTHOCTEH unciia X BRIHYTHIX O€JIBIX
1apoB.

7. ns cmy4allHOW BeJIMYMHBI X, PACIpeIeICHHON 110 HOPMAaJIbHOMY
3aKOHYy ¢ mapamerpamu m, =14,2 u 6 =1,5 onpenennuTs BEPOATHOCTH IIO-

najganus B uatepnan [11;15].

Bapuanr Ne 7

1. B aenexHo-BemieBoi jgotepee Ha Kaxapie 1000 OHUIeToB 5 1EeHEKHBIX
1 25 BemieBbIX BRIMTPHINIeH. KakoBa BeposITHOCTh BeIMTphIIIa Ha 1 Ouer?

2. MmnoxectBo E cocrout u3 10 mepBbix OyKB pycckoro ajndaBura.
OmnbIT cocTOUT B BEIOOpE 0€3 BO3BpAIICHUS YeThbIpeX OyKB B 3alMCH CIIOBA.
CkoJbko c1ioB (13 4-X OYKB) MOKET OBITh IMOTYYEHO B TaHHOM ombiTe. Kako-
Ba BEPOATHOCTb, YTO HAyJauy COCTaBJIECHHOE CIOBO OyJEeT OKaHYMBATHCS OY-
KBOM a?

3. DBpouieHsl ABe UrpajibHble KOCTH: A — YHUCIIO OYKOB Ha MEPBOM KOC-
TU nenuted Ha 2, C — cyMMa OYKOB Ha MEPBOUM U BTOPOM KOCTHU JEIUTCS HA 2.
SBnsrorcs v 3ti coObiTHs A 1 C 3aBUCUMBIMH ?

4. B naGoparopuu paboTaroT Ba KommbloTepa. BeposTHOCTH TOrO,
YTO NEPBBIM KOMIbIOTEP MOTPeOyeT peMOoHTa B TeueHue mecsua pasHa 0.15.
BeposTHOCTB, 4TO BTOPOIl KOMITbIOTEp MOTPeOyeT BHUMAHUS B TCUCHUU Me-
csina pasHa 0.2. OnpenenuTb BEPOATHOCTb TOTO, YTO XOTS Obl OIMH KOMIIbIO-
TEp MOTpeOyeT BHUMAHUS B TEUEHUE MECSLIA.

5. /IBa aBTOMAaTa mpOU3BOJAAT OJMHAKOBBIE JETAJIU, KOTOpPbIE COpACHI-
BalOTCs Ha oOumMil KoHBeiep. IIponM3BOAMTENHHOCT, NMEPBOr0 aBTOMAaTa
B/IBO€ 0OJIbIIIEe MPOU3BOAUTEIHLHOCTH BTOPOro. [lepBblii aBTOMAT BHIpaOaThI-
BaeT B cpeanem 60 % neraneil OTIIMYHOTO KadyecTBa, a BTopoil — 84 %. Hay-
Jlayy B3siTas C KOHBEKEpa JIeTallb OKa3anach OTJIMYHOrO KayecTBa. Halitu Be-
POSITHOCTb TOTO, UTO 3TA JIETalb IPOU3BEACHA MEPBBIM aBTOMATOM.

6. Cuyuaitnag BennunHa X pacnpezielieHa 0 HOPMaJIbHOMY 3aKOHY C
M(x)=3 u ¢ =0.5. OnpeneanTs BEPOITHOCTh TOTO, YTO €€ 3HAYCHUS OYIyT
OTKJIOHATHCS OT M(X) mo abCoMOTHON BeIMUMHE He Oojee, yem Ha 1.3.
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7. qna cny4alHOM BEIWYMHBI X, PACIPENCIECHHOU MO0 HOPMAJIbHOMY
3aKOHYy c napamerpamu m, =125,1 u ¢ =4,9 onpeneauts BEpPOATHOCTH IIO-

najganus B uarepnan [120;127].

Bapuanr Ne 8

1. B smuke 250 sui, u3 kotopsix 20 OpakoBanHbix. KakoBa BeposiT-
HOCTb TOT'0, YTO MEPBOE B3STOE U3 SIIMKA HE OKAKETCS OpakOBaHHbBIM?

2. PebGenok urpaer ¢ 6ykBamu paspesnou azoyku b, U, U, U, JI, C,
T. KakoBa BepOSTHOCTh TOTO, YTO PACKIAAbIBAs 3TU OYKBBI B Psijl, OH MMOIY-
quT cioBo « TBUJIMCH»?

3. MUrpanwsHas kocTh OpoliieHa JiBa paza. X; U X, — UHCJlia OYKOB, BbI-
MaBIIMX MPU ATUX UCTBITAHUIX. PaccMmaTpuBaroTcst coObITHS: Ay — X JI€TUT-
csa Ha 2, X, nenutcs Ha 3, A, — X genutcs Ha 3, X, genuTcs Ha 2. YCTaHO-
BUTD SIBISIOTCS I A; U A, HE3aBUCUMBIMHU.

4. IlpoBoauTcsa 3 MOBTOPHBIX HE3aBUCHUMBIX U3MEPEHUS HEKOTOPOIL
(bu3HUecKoil BEIMUMHBI. BEpOSTHOCTH TOTO, YTO MPH OJTHOM U3MEpPEHUH (JIr0-
O6oM) ommOKa BhIHAET 3a mpezensl gomycka paBHa 0,1. Haiitu BeposTHOCTH
COOBITHSI A — BO BCEX U3MEPEHUSAX ObLIa JOCTUTHYTA TOYHOCTb.

5. B rpynne u3 10 cTyaeHTOB, IpUIIEAIINAX HA 3K3aMEH 3 MOArOTOB-
JIEHBI OTIINYHO, 4 — XOpOIIO, 2 — mocpeAcTBEHHO U 1 — mnoxo. B ak3amena-
HUMOHHBIX Omyietax umeercs: 20 BompocoB. OTIMYHO MOATOTOBICHHBIN CTY-
JIeHT 3HaeT Bce 20 BOMPOCOB, XOPOUIO MOATOTOBJIEHHBIM - MOYKET OTBETUTH
Ha 16 BonpocoB, nocpeacTBeHHbI — 10 ¥ MI0X0 MOArOTOBICHHBIN Ha 5. BeI-
3BaHHBIM Hayraj CTyJCHT OTBETWJ Ha 3 MPOMU3BOJIBHO 33JaHHBIX BOIIPOCA.
Haiit BEpOSITHOCTB TOTO, YTO OH MOATOTOBJIEH OTJIMYHO.

6. Ha aBTomaTe H3roTOBISIIOTCS 3aKienkd. J(MameTrp uX TOJOBOK
MPEICTABIIACT COOOM CIyYaiiHyl0 BEJIMUMHY, PACTIPEICICHHYIO 0 HOPMAallb-
HOMY 3aKOHY 1 umeeT M(x) = 2 MM u gucrepcuio pasayio 0.01 mm°. Kakue
pa3Mepsl JuaMeTpa TOJIOBOK 3aKJICTIKM MOKHO TapaHTUPOBATh C BEPOSTHO-
ctero 0.95.

7. Jna ciiydyallHOM BeJIMYMHBI X, PacHpeAciCeHHONM IO HOPMAJIbHOMY
3aKOHYy ¢ napamerpamu m, =14,4 u 6 =15,8 onpeaenuTs BEpOATHOCTb IO-

najianus B uaTepBain [13;16].
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Bapuant Ne 9

1. B rpynne 17 roHomeil u 8 aeBymek. KakoBa BEpOsITHOCTh, UYTO
CTYJIEHT, (pamMmIHsi KOTOPOrOo B CHUCKE TPYMNIBI HAXOAUTCSA Ha 1-oM mecTe,
OKQKETCS IEBYIIKOM.

2. Hwmeem 10 kanauaaToB Ha 3 pazinuHble JOHKHOCTU. KakoBa Bepo-
ATHOCTh TOT'O, YTO KaHauaaTel A, B, C nmosyyaT He0OX0auMbIE UM JOJIKHO-
CTH.

3. MUrpanpHas kocTh OporieHa aBa pa3a. X; U X, — YKUCJIa BBITABIINX
oukoB. PaccmarpuBaroTcs coObiTus Ap: X aenurcsa Ha X,; Az: X, JeIuTcs
Ha X;. SBasgrorcs nmu A; 1 A, 3aBUCUMBIMH?

4. IlpoBomutcsa 3 NMOBTOPHBIX HE3aBUCHUMBIX HU3MEPEHUS HEKOTOPOU
(bu3nYecKoi BeIMUMHBI. BEpoSTHOCTH TOTO, UTO MPHU OJIHOM U3MEpPEHUHU (JIHO-
O0oM) ommOKa BbIAET 3a npezensl gomycka pasHa 0,1. Haiitu BeposTHOCTH
cobObiTusi B — He Gosiee, YeM B OJTHOM M3MEPEHUM OLIMOKA BBIMJIET 3a Mpeje-
JIBI JOITyCKa.

5. B rpynne u3 10 cTyaeHTOB, NpUIIEAIINX HA dK3aMe€H 3 MOATrOTOB-
JIEHBl OTJIMYHO, 4 -XOpo110, 2 - mocpeAcTBeHHO U 1 - mioxo. B sk3ameHanu-
OHHBIX Ouierax umeercst 20 BonpocoB. OTIIMYHO MOATOTOBIEHHBIN CTYJIEHT
3HaeT Bce 2(0) BOMPOCOB, XOPOIIO MOATOTOBJICHHBIN - MOXKET OTBETUTH Ha 16
BOIIPOCOB, MOCPEACTBEHHBIN - 10 ¥ MIOX0 MOArOTOBICHHBIN HA S. BbI3BaH-
HBII HayraJ CTYJICHT OTBETWJI Ha 3 MPOMU3BOJILHO 3a/IaHHBIX Bompoca. Haiitu
BEPOSITHOCTH TOT'0, YTO OH MOJTOTOBJICH IJIOXO.

6. IlpousBoauTcs B3BEIIMBAHHUE HEKOTOPOTO BelllecTBa 0e3 cucrema-
THYeCcKuX omuoOoK. CiydailHble ONIMOKM B3BEIIMBAHUS TMOJYUHEHBI HOP-
MaJIbHOMY 3aKOHY CO CpPEIHHUM KBaJpaTUYECKHUM OTKJIOHEHHEM G = 20 T.
Haiiti BEpOSITHOCTH TOTO, YTO B3BEIIMBAaHHE OYIET IMPOM3BEJCHO C OIINO-
KOH, HE MPEeBOCXOAIIEN 10 abcomoTHON Bennunne 10 r.

7. g ciiydallHOM BEJIMYMHBI X, PacHpeAcICeHHONM IO HOPMAJbHOMY
3aKOHY ¢ napamerpamu m, =126,1 u ¢ =14,1 onpenenurs BEpOATHOCTH IIO-

najganus B uatepnan [110;130].
Bapuant Ne 10

1. B ypne 23 mapa: 10 cunux, 5 xentbix u 8 6ensix. Uto Gonee Be-
POSATHO M3BJICUYECHUE XKEJITOTO IIapa WIM MOSBICHUE 5 OUYKOB MpU OpocaHUU
UTPAIBHOU KOCTH.
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2. Kowmmnanusa umeer 20 paOOTHUKOB. 6 W3 HUX JOJKHBI OBITH BHIOpa-
HBI 711 UHTEPBBIO. ONpenenuTh BEPOATHOCTh TOTO, YTO CPeId HUX OyneT
2 J)KCHIIMHBI, €CJIM BCETO B KOMITAHUH paboTaeT 8 KeHIIUH.

3. UrpanwpHas kocTh OpocaeTcs ABa pasa. X U X, — YHCJIa BBITABIIIAX
oukoB. PaccmaTrpuBarotTcsi coObiTust Az X; genutcs Ha 2; X, nenurcs Ha 3;
A,: X, nenurcs Ha X,. SIBIAIOTCS JIM DT COOBITHS 3aBUCUMBIMU?

4. IlpoBomutcsa 3 NMOBTOPHBIX HE3aBUCHUMBIX H3MEPEHUS HEKOTOPOU
(bu3nYecKoi BeIMUMHBI. BEpoSTHOCTH TOTO, YTO MPU OJIHOM U3MEpPEHUHU (JIH0-
O0oM) ommOKa BbIAET 3a npezensl gomycka pasHa 0,1. Haiitu BeposTHOCTH
cobpiTus C — 110 KpaiiHel Mepe B IBYX U3MEPEHMSIX MOAPs]] ObLIa TOCTUTHY-
Ta 3aJlaHHasl TOYHOCTb.

5. MHNwmeercs 2 naptuu neraneid no 12 u 10 mwryk, npuyeM B Kaxaou
napTUu OJHO u3zenue OpakoBaHHoe. M3nenue B3sToe U3 MepBOM MapTUH Ie-
peKiIabIBaeTCs BO BTOPYIO, IOCJIE YEro BBHIOMPAETCS M3JeNHe M3 BTOPOM
naptud. OnpenenuTbh BEPOSITHOCTh M3BICUYCHHUS OpPaKOBAHHOTO W3IENUS M3
BTOPOI IapTUH.

6. IIpou3BoasSTCS MHOTOKpAaTHBIE HCIBITAHUS HEKOTOPOIrO AJIEMEHTA
Ha HAJIeKHOCTB JI0 TEX IOpP, OKA JIEMEHT HE OTKa)xeT. Hantu: maremaTnue-
CKO€ OXXUJAHHME TUCKPETHOW CIy4allHOW BEIWYHUHBI X - YUCJA OMNbBITOB, KO-
TOpBIE HAJO IMPOU3BECTU. BEPOATHOCTH OTKAa3a 3JIEMEHTA B Ka)XIOM OIIBbITE
pasHa 0.1.

7. qna cny4alHOM BEIWYMHBI X, PACIPENCIEHHOU MO0 HOPMAJIbHOMY
3aKoHy ¢ napamerpamu m, =10,5 1 ¢ =3,1 onpeaeauTs BEpOATHOCTH OMA-

Janusi B uHTepBai [9;12].

4.2.2. Mertoauyeckue yKa3aHuA K pelIeHn o 3aaa4
HHAMBUAYAJIbHOTO 3a1aHus Ne 1

Knaccuyeckoe onpeaecjacHue BEPOSITHOCTH

CayuyaiiHbIM cOOBITHEM Ha3bIBACTCSI COOBITHE, KOTOPOE B pe3yJIbTaTe
HKCIEPUMEHTA MOXKET MPOU30MTH WU HE Npou3onTu. IIpu aToM paccmarpu-
BAIOTCS TOJBKO TAKUE DKCIEPUMEHTBI, KOTOPHIE MOXHO MOBTOPSTH, IIPU HE-
M3MEHHOM KOMIUIEKCE YCIOBUM, TPOU3BOJIBHOE YUCIIO Pa3.

Pe3ynpTarom sKCriepuMeEHTa SBISIETCA CJIYYAWHBINA MCXO/ WX dJIeMeH-
TapHoe co0bITHE €;. Bce BO3MOXKHBIE AlIeMEHTapHbBIE HCXOAbl 00Pa3yIOT BbI-

23

YUYEEHO-METOAOAVYECKW 3AKPbITb
OOKYMEHT

X




HHCTHTVT

JIMCTAHLHOHHOIO «Teopus BEPOSTHOCTY 1 MaTeMaTU4eckasi CTaTUCTKay.

[IIiPA3l]BAIIHI| MeToauueckme ykasaHus

O0opouHoe mpocTpaHcTBO E ={el-} ,rne i = 1, ..., n. CiiyuaiiHoe coObITHE

MOXKET COBIAJATh CO CIyYalHBIM MCXOJIOM IKCIIEPUMEHTA WM SIBISATHCS Ka-
KOU-Tn00 KoMOMHaImen »Tux ucxonoB. Ecnu ciyuailinoe cobpiTHe 0003Ha-
YHUTh A, @ BCE BO3MOXKHBIE MCXObI DKCIIEPUMEHTA €; , TO KaXKIOMYy CIIydan-

HOMY COOBITHIO A OyJeT OJaronpusiTCTBOBATh KAKOE-TO YUCIIO 3JIEMEHTap-
HBIX COOBITHH (MCXOHOB) €; (MMM OyAyT e; , 4epe3 KOTOPbIE MOYKHO OIIpe-

JIeJTUTh CIydaitHoe COObITHE A).
Kiaaccuyeckoe ompenesieHue BEpPOSTHOCTH CIYyYalHOTO COOBITHS A
UCIOJB3YETCs Ul SKCIEPUMEHTOB CO CIIy4alHBIMM UCXOAaMH e; (dJIeMEeH-

TapHBIMH COOBITUSIMU), KOTOPHIE MOKHO MOBTOPATH (BOCIPOU3BOJIUTH) MpHU
HEM3MEHHOM KOMILJIEKCE YCJIOBUHM MPOM3BOJBHOE YHUCIO pa3 U MPHU 3TOM Ka-
KIBII pa3 0001 UCXOX e; MMEET OIMH U TOT XK€ IIAHC MOSBUTHCA. B aTOM

ClIy4ae BEPOSATHOCTH JHOOOT0 COOBITHS A, ABIAIOWIETOCs KOMOMHALUEH e; ,
OTIpeeTsieTCs Mo cleayomen Gopmye:

P(A)%,

rac m 49uCJI0 3JICMCHTAPHBIX MCXOHOB €; , KOTOPbIC 6HaFOHpI/I${TCTBYIOT I10-

SABJICHUIO A, U B — YKCIIO BCEBO3MOKHBIX UCXOJIOB.

IIpumep. DKCIEPUMEHT COCTOUT B MOAOPACHIBAHUHU OJUH Pa3 MPABUIIb-
HOW IIECTUTPAHHOW UTPalbHOU KOCTH. IlyCTh X — YHCIIO OYKOB, BBINABIINX
Ha BepxHeW rpaHu koctu. OmucaTh MHOKECTBO BCEX JJIEMEHTAPHBIX COOBI-
TAWA, W YyKa3aTh COCTaB TIOJIMHOXECTB, COOTBETCTBYIOIIMX COOBITHUSIM
A = {x kpatHo 3}, B = {x HeueTH0}, C = {x > 3}. OnpenenuTh BEPOATHOCTH
citydaiHbIX coObiTUl A, B, C.

Pemenune. MHOKECTBO BCEX BO3MOXKHBIX CIIyYaWHBIX UCXOJOB COCTaB-
JSIOT DJIEMEHTApHBIE COOBITUS, COCTOSIIME B BbINaAcHUM e;—1, e, -2,

-3,e,—4,e5—-5, eg—6 . CobObitusim A, B, C cOOTBETCTBYIOT OJMHO-
JKECTBa U3 {e; }, B KOTOPBIE BXOJAT CJIECIYIOLIUE UCXOBI:
A={e;z,eq} , B ={e,e;5,e5} , C ={ey,e5,¢4} .
P(A)=2/6, P(B)=3/6=1/2, P(C)=3/6=1/2.

KomOuHATOpHBIN MeTO] BBIYMCJIEHUSI BEPOSITHOCTEH B KJaccude-
CKOM cxeMe

IIpennonaraercs, 4TO NPOU3BOIUTCS BBIOOD Mt DIIEMEHTOB U3 1 PA3/IHY-
HBIX DJJIEMEHTOB BCEX BO3MOXHBIX HMCX01n0B E ={e|,e,,...,e,} . IIpu sTom

npearojiaracrcsa, 4Tro BBI60p OCYHICCTBIIACTCA oe3 BO3BpaAlICHUAI. 210 npea-
mojaract, 4Tro BI)I6I/IpaI-OT05I Ccpa3dy BCC m 3JICMCHTOB U3 n, WJIHN 110 OJHOMY,
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npuyYeM KaXIblii BBIOPAHHBIN HCKIIOUaeTcs. B pesynbTare mMeeM pasind-
HBIE CXEMBI TI0 BBIOOPY M1 3JIEMEHTOB M3 00IIero yucia ucxoioB E.
1. Cxema BbIOOpaA, NPUBOAAILIANA K COYETAHUSIM
Ecii ombIT COCTOUT B BBIOOpE m DIIEMEHTOB O€3 BO3BpAICHUS U YIIO-
PAIOYMBAHKS, TO PA3IUYHBIMU UCXOJaMH OYIyT COYEeTAHUsl M3 1 dJIeMeH-
TOB 10 m. VIx ob1ee yucio onpenensiercs mo Gpopmyiie
m_ n! 1-2-3-..-n
n

m(n-m)! 1-2-u..m-1-2-...-(n—m)

IIpumep. B ypue 10 Genbix u 5 yepHbIX mapoB. M3 ypHBI BRIHUMaIOT
2 mapa. OnpenenuTs BEPOATHOCTh TOTO, UTO 00a 11apa Oy yT OeIbIMH.

Pemenne. CoObiTue A — 06a mapa OyayT OeabiMHu.

OG6miee yncio cayvaeB

, 18 1-2.3-..-14-15
a3 1.241-2-0.-12413
Yucno 6IaronpusTHRIX CTy4daeB
2 _ 1-2-...-9-10 _45.
1-2-1-2-...-8

Torma mo hopmyiie KI1acCHYECKOM BEPOSITHOCTH TOJTydaeM

P(A)=45/105=3/7.

Ipumep. fmuk compepkut 6 neraneu, cpeau KOTOPBIX 2 JETAIA HEUC-
npaBHbI, 4 eTany ucrpaBHbl. Tpu U3 MIeCTH JeTaneil BRBIOUpAIOTCs U3 SIIUKA.
a. Kakoe KoJM4ecTBO 3JIEeMEHTApPHBIX UCXOJ0B Mbl IMEEM B JIAHHOM cliy4ae?
0. KakoBa BepOsSITHOCTh, YTO OJ[HA U3 3-X JeTayieil OyJeT HeucnpaBHa?

Pemenne.
! .2.3.4.5.
anocio 8 123456,
3131 1.2:3-1.2-3
5. 4!
1 2 P
6. P(a)="2Ca " 221 20 ¢
3 20 20

6

Yucno GmaronpusTHBIX MCXOJOB B JaHHOM CIy4yae OIpenessieTcsl Kak
IIPOU3BEJCHUE YnciIa KOMOMHAUWK I BbIOOpa 0IHOM HEHCIIPABHOM JI€Taln
U3 ABYX U 4McClia KOMOMHAUMi [ BBIOOpa OCTAJBHBIX ABYX JEeTanel u3
TpeX HUCIPaBHBIX.

2. Cxema BbI0OOpa, NPUBOAAIIAS K Pa3MeLLIEHUAM

Ecin ombIT cocTOMT B BBIOOpPE M 3JIEMEHTOB 0O€3 BO3BpPALLEHUS, HO
C YHOPSJOYMBAHUEM HX IO MEpPE BbIOOPA, B MOCIEAOBATEIbHYIO LIEMOUYKY, TO
Pa3IMYHBIMU MCXOAaMU OyayT m 3JI€MEHTApHBIX MOJAMHOXECTB MHOXECTBA
E, otnuyatoruecs: 11060 HAOOPOM DJIEMEHTOB, TUOO MOPSAKOM MX CIlefoBa-
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Hus. [lonmyyaembie mpu 3TOM KOMOWHAIIMKA HA3bIBAIOTCS pa3MelleHusAMH U3
1 3JIEeMEHTOB MO M, A NX 00I1Iee YUCIIO onpeeseTcs GopMyIoi

m_nl  1-2.3-..-n

" (m-m)! 1-2-..-(n-m)’

IIpumep. Ha natu xaproukax Hamucansl mudpsl ot 1 1o 5. OmeIT co-
CTOUT B CIIy4aliHOM BBIOOpE TpeX KapTOUYeK M PACKIIAIbIBAHUU MX B MOPSIKE
NOCTYIUIGHUST B psAI cleBa HampaBo. HalTH BepoATHOCTh COOBITHSA
A = {nosaBurcsa yucao 123}.

!
5;:3-4-5:60.

Pemrenne. OOumee umcno cinydaes n=A, = A53 =

banaronpustheix ucxonos 1, T.e. P(4)=1/60.
B uacmuom ciyuae ynopsoouusanus, ko2oa n = m umeem A, =n! win
yucno nepecmanoeox P, us n anemenmos, 2oe P, =1-2-...-n=n!
Hpumep. U3 ypHBIL, coaepxaiie » NepeHyMEpOBaHHBIX 1IAPOB, HAYTal
BBIHUMAIOTCS OJIMH 3a JPYTUM BCE HaXOSIIHUECS B HEW mmapbl. HaliTu BeposiT-

HOCTbH TOTO, YTO HOMEpA BBIHYTHIX IIAPOB OyIyT UATH 1O TopsAKy 1, 2, ..., n.
Pemenue. OOmiee yucino cinydaeB n=n!. braronpuarHex ciy4yaeB

m=1, P(A)=1/n!.
Ilpumeuanue: 0! = 1.

Knaccudpuxkanus coobITrii

Ci10KHBIM COOBITHEM HA3bIBAETCS COOBITHE, BRIPAXKAEMOE YEpe3 IPY-
rue HaOJroaeMble COOBITUSI B TOM K€ SKCIIEPUMEHTE C MTOMOIIBIO TOMYCTH-
MBIX ajnreOpanyeckux omnepanuil. JonmycTuMbpiMH anreOpandecKuMu ornepa-
HUSAMH HaJ CIy4ailHBIMU COOBITUSIMU SIBJISIFOTCSI CJI0KEHHUE, YMHOXKEHHE, J10-
MOJIHEHUE, PA3HOCTb.

Cymmoii 1ByX coObiTuii A U B sBnsiercsa coobitue C, KOTOPOE COCTOUT
B MOSIBJICHUU XOTsI Obl 0HOTO U3 A U B.

IIpousBenenuem coObiTuii A U B sBiugercs cobsitue C, cocTosIiee
B COBMECTHOM OCYIIECTBICHUN A U B.

JonosHenue A=Q—- A — IpPOTUBOMNOJIOKHOE coObITHE, T { — Co-

ObITHE, KOTOPOE MPOUCXOAUT Bceraa, T.e. P(Q) = 1, coObiTue Q Ha3bIBaeTCA
JAOCTOBEPHBLIM COOBITHEM.

Pa3noctb A — B — coOwiTHe C, cocTosiee B TOM, 4TO COObITHE A TIpo-
HCXOJINT, a COOBITHE B HE MPONCXOUT.

CoObITHe & Ha3bpIBACTCSI HEBO3MOKHBIM U €ro BeposTHOCTL P(J) = 0.

CoOpiTus A 1 B Ha3BIBAalOTCS HECOBMECTHBIMM, CCJIH ITOSBJICHUE COOBI-
THS A UCKITFOYAeT MOSBICHUE COOBITUS B.
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A

Onepanuu HaJl COOBITUSIMU TIOMOTAIOT YIPOCTUTh BBIYUCICHUE BEPOST-
HOCTEU COOBITHIA.

®dopmyna cioxenus: BeposatHocTel P(A+B)=P(A)+P(B)-P(AB), eciiu A
u B coBmecthbl, P(A+B)=P(A)+P(B), eciu A u B HECOBMECTHBI.

IIpumep. B ypue 12 0esbIx 1 7 yepHbIX 11apoB. Y3 ypHBI BEIHUMaETCS
2 mapa. KakoBa BEpOATHOCTh MOJYYUTh OJMH YePHbIA M1ap U OAUH OeJIblil
map?

Pemenne. IIycts A coObITHE — BBITAIIUIN OAUH Oejblid 1Iap U OJMH
yepHblii map. CoObiTHe A MPOU30UIET, €CIU MPOU30UAYT CIIECAYIOIIHE CO-
OBITHS:

B — B nepBbIii pa3 u3BJcUEH OeJIbIi Iap, BO BTOPOHl YePHbI WIN

C — B nepBbIH pa3 U3BJICUCH YEPHBIH 111ap, BO BTOPOM OeJIbIi.

Coovimue A moducHo npedcmasums kak cymmy coovimuii B u C, m.e.
A=B+C. Co6riTus B u C HECOBMECTHBI, 3HAYUT

P(4) = P(B) + P(C);

P(B) =12/19-7/18;

P(C)=12/19-7/18;
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P(A) = 12/19-7/18 + 12/197/18 = __.

YcaoBuast BepossTHOCTh. He3aBucumocTs coObITHI

Ycii0BHAsE BepPOSITHOCTb 3TO BEPOSATHOCTb COOBITUS A IpPU YCIIOBUH,
YTO MOSIBUJIOCH cOObITHE B. YCiOBHas BEpOSTHOCTh COOBITUSL A MPH yCIIO-
BUH, YTO MTPOM30ILI0 coObITHE B 0003HavaeTcs kak P(A/B).

VYcnoBHas BEPOSATHOCTh ONPENENSAETCS KaK OTHOIIEHHWE BEPOSITHOCTU
COBMECTHOTO TIOSIBJICHUS COOBITUH A U B K BEpOATHOCTH COOBITHS
B: P(A/B)=P(AB)/P(B). AnanoruyHo OIpeaenseTcs yCIOBHAs BEPOATHOCTh
coObITust B otHOcUTENnbHO A. OnpeneneHnue yCaoBHOM BEpOSTHOCTH BhIpa-
AT MPUHLHUI YMHOXEHUSI BEPOATHOCTEN: BEPOITHOCTh COBMECTHOTO IMOSIB-
JI€HUsl JBYX COOBITHI paBHA BEPOSTHOCTH OJHOIO M3 HUX, YMHOKEHHOM Ha
YCJIOBHYIO BEPOSTHOCTB APYTOr'0 OTHOCHTEIBHO IIEPBOTO:

P(AB)=P(A)P(B/A)=P(B)P(A/B).

CoObiTe A 3aBUCUT OT coObitusa B, ecam P(A/B)#P(A), 1., BEeposT-
HOCTb COOBITUSI A U3MEHsIeTCs IpU MosABIeHUU coObITHs B. Ecnu A He 3aBu-
cut ot B, o P(A/B)=P(A).

IIpumep 1. B ypHe nmeercs S 4epHbIX U 7 Oeqabix mapoB. OneIT co-
CTOUT B TOM, YTO W3 YPHBI BEIHUMAETCS OAMH IIAp U PETUCTPUPYETCS €ro
LBET, MOCJIE Yero map Bo3Bpamaercs B ypHy. [lociie nepememnBanust CHO-
Ba BbIHMMAaeTCsl OAMH 11ap. HaliTu BeposiTHOCTH TOro, yto o0a pasza Oyzer
BBIHYT OeJIbIH 111ap.
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Pemenue. [1ycts coObiTHE A TIOsIBIIEHUE 0€JI0T0 11apa B NMEPBbIii pas, co-
obITHe B nosiBieHue 6eJ1oro mapa BoO BTOpoi pa3. Kak B miepBbIil Tak ¥ BO BTO-
poii pa3 GIaronpusTHHIX BO3MOXKHOCTEH BBIHYTH O€JbIii map 7, a obIiee 4rucio
Bo3MoxkHOcTel 12. CrnenoBarenbHO, B JaHHOM ciiydae P(A) = P(B) = 7/12;
P(A/B) = P(B/A) =7/12. Tloatomy, coObITHS A 1 B B TaHHOM Cllyyae HE3aBH-
CUMBL.

IIpuMmep 2. B ycnoBusx npeapiaylIero nmpuMepa HAUTH BEPOATHOCTH
MOSIBJIEHUS ABYX 0e€JIbIX IIapOB, €CJIM Oesibli BBIHYTHIN 1Iap B YPHY HE BO3-
BpAalIaeTcs.

Pemenne. B 5ToM ciiyuae mpu BEIHUMaHUU BTOPOro mmapa umeercs 11
CJIy4aeB, U3 KOTOPBIX 6 OJIArONMpUSTHHIX MPHU YCIOBUHU, YTO MEPBBIH I1ap —
oeablii. CnienoBarenbHo, P(B/A)=6/11, ecu nepBblii map ObLT YePHBIM. TO
P(B/A)=T7/12. Takum oOpa3zom, MosiBJICHHE OEI0TO 1apa BO BTOPOH pa3 3aBU-
CUT OT TOTO, KaKo# 1map ObLJI BBIHYT B NIEPBHIH pa3, T.e. P(B/A)#P(B), coObl-
st A u B B 1aHHOM Cily4yae 3aBUCHMBI.

P(AB)=7/12-6/11=7/22, ecniv IepBbIii 1I1ap OCIBIN.

P(AB) =7/12-7/11=49/132, ecniu niepBbIi 11ap YESPHBIH.

dDopmyJia NOJTHOM BEPOATHOCTH U ¢opmy.ia baieca

[lyctb ciyuaitHoe coObiTHe A MOXKET MPOU3ONTH TOJBKO C OJHUM H3
coosiTuit Hy, ..., H,, momapHo HECOBMECTHBIX. Torja BeposiTHOCTb COOBITHUS
A MOXeT ObITh omnpeiesieHa no Gpopmyre

P(A)=P(H\)P(A/H\)+...+P(H,)P(A/H),).

CoOwrtust Hy, ..., H, Ha3piBatoTCs rumore3aMu. ['umorespl 00pa3yroT
MOJIHYIO TPYMIy HECOBMECTHBIX COOBITUM, MOATOMY CyMMa MX BEPOSTHOCTEH
paBHa €IMHULIE.

IIpumep. Nmerorcst Tpu onuHaKoBBIE YpHBI. B miepBoit HaxoasTces a Oe-
JBIX IIapOB U b YepHBIX, BO BTOPOMl — ¢ OenbiXx U d YEepHBIX; B TPEThEH —
TOJIBKO Oesble mapel. HeKTo moaxoauT Hayraa K OJHOW M3 YPH M BHIHUMAET
13 Hee OJIMH map. HalTu BEpOSITHOCTH TOTO, YTO TOT IIap OSJIbIM.

Pemenue. Paccmorpum cobpitne A — mosinenue oenoro mapa. Chop-
MYJIMPYEM THUIIOTE3bI:

H, — BbIOOp 1EepBOI YpHBI;

H,— BBIOOp BTOPOH YpHBI;

H;— BbIOOp TpeThEH YPHBI.

P(H\)=P(H,)=P(H3)=1/3.

Haxoaum ycinoBHbIE BEpOSITHOCTH:

P(A/H)=—2—;

a+b
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P(A/H,)=——;
c+

P(A/H,)=1;
Haiinennbie 3Ha4eHMS TI0JICTABIIsIEM B (OPMYITY TIOJIHON BEPOSITHOCTH
P(A)=P(H,)P(A/Hy)+P(H,)P(A/H,)+P(H3)P(A/H3).
[Tonyuaem
pay=L.a_le Ly 1f e ¢ )

3 a+b 3 c+d 3 3\u+b c+d

®dopmyia baiieca umeeT BUI:
Pt 1)~ P(H)P(A|H)) |
(H)P(A|H,)+...+ P(H,)P(A|H,)

Ota dopMysa UCIOIB3YETCS I BBIYUCICHUS YCIOBHOW BEPOSTHOCTH
P(H;/A) runote3sl H; moclie UCTbITaHUA, TP KOTOPOM MTPOU3OILIO COOBITHE
A. ®opmyna baiieca Mo3BOJSET MEPEOLIEHUTh BEPOSITHOCTU TMIOTE3, BHIUUC-
JICHHBIE JI0 UCIBITAHUs (ampUOpHBIE), TIO pe3yibTaTaM YK€ MPOBEIACHHOTO
OTIBITA.

IIpumep. Ilycts B npenpiayiieM MpuMepe HEKTO BhIHYJI IIAp, U OH OKa-
3ancs 6enbiM. OnpenenuTb BEpOSTHOCTh TOTO, UTO OH BBIHYJI €0 U3 MEepPBOM
YPHBI.

Pemenue. [1o popmyne baiieca mepecuntaeM BepOSITHOCTh MEPBOM TH-
MOTE3bl MPU YCIOBHH, YTO COOBITHE A — TMOsBICHHUE OENOoro Imapa yxe Mmpo-

i=1,2,...,n.

NU3011J10.
L pcar ) a4
3 ! +b
P(HI/A):13 =-— a - .
- . + +1
3ZP(A/H’) at+b c+d

i=l

OTMeTHM, YTO TIPH MCIOJIB30BaHUH (DOPMYIIbI TTOJTHOM BEPOSTHOCTHU pe-
KOMEHIYETCsI TPUAEPKUBATHCS CIEAYIOLIEN TTOCIEA0BATEILHOCTH IEUCTBUM:

1. 3anucarb coObITHE A, BEPOITHOCTh HACTYIUICHHS KOTOPOTO TpeOyeT-
Csl HAWTH;

2. ChopmynupoBaTh TMIIOTE3HI;

3. HaiiTu BepOsITHOCTHU TUIIOTE3;

4. Cpenatb mpoBepKy (CyMMa BEpPOSTHOCTEM BCEX THUIIOTE3 JOJKHA
OBITH paBHA CAMHUIIC);

5. HaiiTu yclOBHBIE BEPOSATHOCTH COOBITUSI A TIPU YCIOBUHU, YTO TPO-
n3onuio coobitue H; (ecnu OHU HE IaHbl B YCIOBUHN);

6. ITo popMyre moyIHOM BEPOITHOCTH HAUTH BEPOSTHOCTb COOBITHS A.

Ecnu u3 ycnoBus 3ajauv U3BECTHO, YTO COOBITHE A YK€ MPOU3O0ILIO, TO
no gopmyie baiteca He0OX0IMMO HANTH YCIIOBHBIE BEPOSTHOCTH TUIIOTES.
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Ciy4aiiHble BeJIUYUHbI

Cayuaiinoii Betuuunoii (CB) Ha3biBaeTcsi BennunHa X, KOTOpas B pe-
3yJIbTaTEe OMbITa MOXKET MPUHUMATh TO WJIM MHOE 3HAUYCHHUE, IIPUUYEM 3apaHee
(10 ombITa) HEHW3BECTHOE. B TEOPETHKO-BEPOATHOCTHOM CXeMe CIydailHOM
BEJTMYMHONW HA3bIBAIOT YHCIOBYIO (DYHKIIMIO OT 3JIEMEHTapHBIX HCXOJ0B
X = X(e;). CnenoBarenbHO, MOXKHO TOBOPUTH O YMCI0BOM (yHKInu X(e;) ,

OTIPEJICIICHHOW Ha MPOCTPAHCTBE DJIEMEHTAPHBIX COOBITHH. 3HAYEHUS CIy-
YaHBIX BEJIMYUH 0003HAYAIOTCS Xy Yy Zy eee

Crnydaiinble BEIMYUHBI MOTYT OBITh JUCKPETHBIMHU U HEMPEPHIBHBIMH.

JIMCKpeTHOM Cay4YailHON BeJMYMHOM HA3bIBACTCS BEIMYMHA, KOTOpas
MPUHUMAET KOHEYHOE I OECKOHEUYHOE CYETHOE MHOYKECTBO 3HAUCHHIA.

HenpepsbiBHbIE ciiy4ailHble BeJIHYHMHbI — 3TO BEJIWYUHBI, 3HAYEHUS
KOTOPBIX HEMPEPBIBHO 3aMOJHIIOT HEKOTOPBIA YHCIOBBIN OTPE3OK.

B xauecTBe npuMEPOB MOKHO PacCMOTPETH CIIEYIOLIHE.

1. IlpeanonoXuM OHKCIEPUMEHT COCTOMT B TOM, YTO HEOOXOIHUMO
OMPENEeNUTh YMUCIO aBTOMOOWIEH, Mpoe3karouux no Mmaructpanu 3a 30 cek.
Bo3MoxHbI€ 3HaUeHUA City4daiiHO# BennunHel 0, 1, 2, ..., n.

2. llpenmnonoxum, 4ro HY>XHO H3MEPUTh BpPEMSI 3aBEPIICHUS IBYX
omnepanuii Ha KoHBerepe. Bo3MOXkHbIE 3HAUCHUS, KOTOPBhIE TPUHUMAET CIIY-
yaiiHas BennurHa oT () CEeKyH]I 10 n CEKYH/I.

B nepBoM ciiyyae umMeeM AUCKPETHYIO CIyYailHYyH BEJIWYUHY, BO BTO-
POM - HEMPEPBIBHYIO.

CrnyyaiiHas BeIMYMHA CUMTAETCA 3a/IaHHOM, €CIU 3aJaH €€ 3aKOH pac-
npeaeieHus. 3aK0HOM pacnpe/iesieHusl CIy4aiiHO BeJIHYUHbI Ha3bIBACTCA
BCSIKOE€ COOTHOLLICHUE MEXIY 3HAUYCHUSIMH, IPUHUMAEMBIMU CIIy4YalHOU Be-
JUYUHON U BEPOATHOCTSIMHU, C KOTOPBIMUA OHA MPUHUMAET 3TU 3HAYCHUs. 3a-
KOH PacIpeaeseHusl N03BOJIAET MOJTHOCTBIO ONMCATh CIYyYaHYH BEIUYUHY
C BEPOSITHOCTHOM TOYKH 3PEHHUS.

JIns IMCKPEeTHBIX CIIy4YalHbIX BEJIMYMH 3aKOH PACIpeIeIICHUs 3a/1aeTCs
B BUJIC PAAA pacnpeneeHuss 1 (PyHKIMU pacupeaeeHus .

JIns HempepbIBHBIX CIyYallHbIX BEJIWYMH 3aKOH pacIpeeNICHUs 3aj1a-
€TCs B BUJAC (PDYHKIUM pacnpene/ieHus U IVIOTHOCTH pPacipeieeHus1, Ko-
TOpbIE OYyT PACCMOTPEHBI HUXKE.

s nuckpernoii CB 3akoH pacnpeiesieHUus MOKET ObITh 3aJlaH PsiIoM
pacrnpeneneHus, KOTOpbI Mpe/cTaBisieTcs TaOauIel COOTBETCTBUS 3HAYe-
Huil CB ¥ COOTBETCTBYIOIIMX UM BEPOATHOCTEW. Psi pactipeneneHus MOxXeT
OBITh TaKKe 3a7aH IpauKoOM, KOrJa MO OCH X OTKJIAJbIBAIOTCS 3HAYCHUS
CIIy4allHOM BEJIMYMHBI, d 110 Y 3HAUYCHUSI BEPOSTHOCTEH; JIOMAaHasl JUHHUS, CO-
eIUHAOmAs TOYKH (X;, p; ) HA3bIBACTCS MHOIOYrOJbLHHMKOM pacrpeeJsie-
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Hus. Kpome Toro 3akoH pacrnpezaenenus CB moxer ObITh 3aJ1aH aHAJIUTHYE-
CKHU B BHJI€ (DYHKIIMH pacripeesieHUs.

DyHKIUeH pacnpeae/ieHusi Ha3bIBA€TCsl BEPOATHOCTb TOrO, UTO CIIy-
yaifHas BennurHa X MPUMET 3HAYCHHE, MEHbIIIee TIPOU3BOJILHO BEIOPAHHOTO
3HAQYEHUS X, TO €CTh X € [—w05x] ;

F(x)=P(X<x)=P.

JIJIsT TUCKPETHBIX CIy4YalWHBIX BETWYHH (QYHKIUS pacrpenencHus F(x)
BBIAHCIsIETCS 10 Qopmyrne F(x)= Y, P(X <Xx;), Ile CyMMHPOBaHHE Be-
X;<x
JIETCS TI0 TEM 3HAYEHUSAM I, JUI1 KOTOPHIX X; < X,I=1,2,.... CBoHicTBa ()yHK-
MU paclpeleeHus] TpuBoaATCa fanee (cM. (QyHKLIMS pacrpeiesieHus s

HEIMPEPHIBHBIX CITyYalHbIX BEJIUUYMH).

Hamubosee qacTo BCTpeUYaromuecs 3aKOHbI pacnpeaeJacHus
AUCKPETHBIX cnyqaﬁnmx BCJIMYHNH

1. T'unepreomerpuueckoe pacnpeneneaue P(x =k)= C]’flC 1’(,__"M /CY ,
rae N, M, n — narypaneubie uncina: M < N,n< N,k =0,1,...min(n,M) .

[pumep. U3 naptun, cogepxaieit M Genbix u N-M depHbIX, Haygady
U3BJIEKAIOTCA n 11apoB. KakoBa BEpOSITHOCTh TOrO, YTO CPEIU BHIOPAHHBIX 1
IApOB OKAXKETCsI pOBHO k OembIx?

B sTtom mpumepe CB, paBHas yuciy mIapoB, UMEET THUIIEPreOMETPUYIE-
ckoe pacnpenenenue P,(k)=Ch Cv , 1C% | tae k=kyky+1,.ky,
ky =max(0,M — N +n), k;=min(n,M).

2. Pacnpenenenue CB, paBHOE YuCIy yCIIEXOB B N UCHBITAHUSAX, OTIPE-
JeNsieTCsl T0 OMHOMUHAIBHOMY 3aKOHY pacripeieIeHusI:

P(x=k)=P,(k)=Cyp*q" ", (1)

IJIe B — YUCJIO UCTBITAHUN, k — YHUCIIO YCIEXOB, p — BEPOATHOCThH ycIexa B
OJTHOM HCHBITAHUH, § =1 — p — BEpOATHOCTH HEYJAUH.
®opmyna (1) HazeiBaeTcs popmyJioit bepuyJuiu.

3. Jlna OeckoHEUHOH mocienoBaTenbHOCTH UcnbiTanuid bepunymnu CB
X, paBHasg YUCIy HCHBITAHUN JO MEPBOTO ycleXa BKIOYUTEIbHO, UMEET
reOMETPUUYECKOE pacpeeIeHue

P(x=k)=(1-p)""p,
IJie p — BEpOSTHOCTb ycnexa k=1, 2, ... .
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4. Ecnu BeposATHOCTH MOSBICHUS] COOBITUS B MOCJIEI0BATEILHOCTH HC-
neiTanuii bepHyu mana, a # BeluKo, To IpuMeHeHue Gpopmyinbl bepuymu

3aTPYAHUTCIIBHO, B 3TOM CJIydacC IIOJB3YIOTCA €C IIPCACIIbHBIM 3HA4YCHHCM
k

P, (k)= Fe_x , TIe A = np. O1o popmyna [lyaccona u pacrpeneneHue Hasbl-

Baercs [lyaccoHOBCKUM.
Hpumep 1. 13 nmaptuu, cogepxameid 100 uznenuii, cpeau koropbix 10
ne(heKTHBIX, BEIOpAHbI CIIy4yalHbIM 00pa3oM 5 u3enuil sl IPOBEPKHU UX Ka-
yectBa. [locTpouTs psin pacmpeneneHus ciydaiHoro uucia X Je(eKTHBIX
U3JIETNH, COZIEPIKAIINXCST B BRIOOPKE.
Pemenne. Cnyuaiinas BenuurHa X pacnpezesieHa M0 TUIepreoMeTpH-
CloCs ™"

5
Cioo

mwaenuu, k=0, 1, 2, 3, 4, 5. Psg pactipeqieieHus: NpeICTaBIAECTCS CIEayIo-
IEA TAOJIHIIEH:

X; 0 1 2 3 4 5
i 0.583 |0.340 [0.07 [0.007 |0 0

YEeCKOMY 3aKOoHy, TO ecTb P(X =k)= , k — yncno GpakoBaHHBIX

IIpumep 2. BeposTHOCTH TOTO, YTO HEKOTOpas NETAllb OKAXETCA Jie-
dbekTHOM, paBHA p. B cimydae oOHapykeHus AedeKTa JIMHUIO OCTAaHABIUBAIOT
U JenalT nepeHananky. CoctaBuTh psii pacrpeiesneHus: s yucia X roj-
HBIX JIeTaJIed MEXy JBYMs MepeHaTaIKaMHU.

Pemenne. Cnyuaiinas BennunHa X npuHuMaet 3Hauenus 0, 1, 2, ..., &, ...
X =k, xorna (k+1)-s neranb okaxercs nedexktHoit. CiienoBaTenbHoO,

P,=P(X=k)=4¢* - p (k=0,1,2,..)

Y Sl paclpeiesieHUsl IPEACTABUTCS B BUJIE
X

; 0 1 2 k
Di p qp qu qkp

IlnoTHOCTH pacnpenesieHusi. CBoOMCTBA (PYHKIMH pacnpeneieHust

Jis venpepbiBHOM CB 3aKOH pacnpefienieHus MOKET ObITh 3aJaH He
TOJIbKO (PyHKLIMEN pacnpenenenus F(x), HO U emEé oAHOW PyHKIUEN — MII0T-
HOCTBIO PacCHpeeICHUsS

fx)=F"(x).
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['padmk TUIIOTHOCTH pacmpesesieHus Ha3bIBaeTCs KPUBOW pacmperere-
Hus. OYHKIUS pacupeneneHus] BhIpaKaeTcsi 4epe3 IUIOTHOCTh paclipeselie-
Hus hopmyoi

F(x)= [ f(x)dx .

OcHoBHBIE cBOICTBa PyHKIMHU pacnpeneneHus F(x):
1. F(-©)=0;

2. F(+xo)=1;

3. F(x) — HeyObIBaIomas;

4. P@@s<x<b)=F(b)-F(a).

OcCHOBHBIE CBOWCTBA INIOTHOCTH pacipeaeneHus f(x):
1.  f(x)=0;

2. fo f(x)dx =1

b
3. Pas<x<b)=[f(x)dx.

[Ipexxne, yem BBecTH HamboJiee BCTpEHAIONIMECS 3aKOHBI pacrpeserie-
Husl HenpepbiBHBIX CB, paccMOTpUM OCHOBHBIE YHMCIIOBBIE XapaKTEPUCTUKHU
CB.

YucjoBble XapaKTEPUCTUKH c.ﬂyqaﬁnux BCJIMYHNH

Maremaruueckoe oxuaanue CB X ectb uncio, ob6ozHauaemoe M(x),
a TaKkKe m, W [\, ¥ OIpeenieMoe o Gopmyiie
Z X;p;» Mg qpuckpernbix CB X,
i
M(x) =1 +o0
I xf(x)dx, pnasHenpepbiBHbIX CB X,
—o0
rae p; = P(X = x;), f{x)— IIOTHOCTb pacnpeneIeHus.

+00

[pexnnonaraercs, 4to0 . X;p; H _[ xf(x)dx aOCOJIOTHO CXOMSTCA, B
i —©

MPOTUBHOM Clly4ae CUMTarT, 4To M(x) He cymectByeT. M(x) siBisieTcs Xxa-
paktepuctukoi nonoxenuss CB X.

Jucnepcueii D(x) CB X Ha3pIBalOT MaTeMaTUYECKOE OXKUJIAHUE KBAJI-
para otkinoHeHus: CB X 0T ee MaTeMaTU4eCKOro OXKUIAHUS

D(x)=M(x—-m)*,
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Z(x—mx)2 p;» 1A puckpeteix CB X,
i

D(x) =1 1w
[ (x=m_)? f(x)dx, n1s menpepwiBEbx CB X.

Hucnepcust sBasiercss xapaktepuctukoil paccesnuss CB X. Kpome Hee
XapaKTEPUCTUKON paccesiHusl SBIAETCS © =./D(x) , Ha3piBacMasl cpeaHe-

KBaIPATUYECKUM OTKJIOHCHUEM.

IIpumep. IIponsBoguTcs psii HE3aBUCHMBIX MCIBITAHUN, B KaXIOM W3
KOTOPBIX MOJKET MOSIBUTHCS HEKOTOpoe coobiTe A. BeposTHOCTh A B Kax-
JIOM omnbITe paBHA p. ONbITEI TPOU3BOAATCS O MEPBOro NMOSIBIEHUS A, OCIe
yero oHu mpekpamatorcs. CioydaiiHas BenuyuHa X — YHCIO TPOU3BOJIBHBIX
onbITOB. [TocTpouTh psill pactpeieieHuii 3TOM CIIy4ailHOM BEJIWYMHbBI U Hali-
T MAaTEMATUYECKOE OKUJAHNUE U TUCTIEPCHIO.

Pemrenne. CB X wuMeer TreoMETpUYECKOE  paclpelelieHue

P(x=k)=(1- p)k_1 P , q = 1-p, k — 4uciio ucupITaHUI 10 MEPBOTO ycrexa.

~e

x;[ 0 1 2 3 4

pi|p qpr q2p q3p q4p . qip e

o0 o0
2 . . -1
M(x)=).x;p;=0-p+1gp+2q p+3q3p+...+tq’p+nq"p=pth’ ,
i=1 i=1

D(x)= 2 (x;=m,)" p;.
i=
Ha  mnpaktuke  ymoOHel  ObIBaeT  HMCIOJB30BaHUE  (POPMYIIBI
D(x)= M[xz] - Mz(x) , B HAIlIEM CJTy4ae

2. w2 - .2 i-1 - .2 i-1
M[x" =) x;ip;=D.i"q" " pi=p)iq"",

w . w .
Dix]=pY i*¢" = p i) .
i=1 i=1
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H

OcHoBHBIE 3aKOHBI pacnpeaeaeHnst HenpepbIBHbIX CB

Cpe,uH Pa3INYHBIX pacnpe,ueneHI/Iﬁ 0c000e MECTO 3aHMMAaeT HOpMaJIb-
HOC HJIKM I'ayCCOBCKOC PACIIPCACIICHUC, KOTOPOC 3a4acCTCA INNIOTHOCTBIO pacC-
MMpCacJICHUA BUaa

(x—mx)2

_ 1 26? —
f(x)—G\/Ee (—© < x<+4m0)

1 QyHKIHUEH pacrpeneneHus BUIa

x (x—mx)2

[e 20 dx (—w<x<+0),

1
0'\/% —00

rae m, — MaTeMaTH4YCCKOC OXKHUAAHUC,

F(x)=

O — CPEJIHEKBAIPaTUYECKOE OTKJIOHECHHE.
Bennuunel m, 1 G ABIAIOTCA IapaMeTpaMH HOPMaJBHOTO 3aKOHA pac-
npezeneHus, koropoe obosHavaerca N (m,,c). o Kaxka0ro KOHKPETHOTO

3HayeHus1 M(X) 1 G UMEEM CBOE HOPMAJIBHOE PACIIPEACITICHHUE.
KpuBast HopmansHOro pacnpeneneHus (kpuas ['aycca) cuMMmeTpUyHa
OTHOCHUTEIILHO NPAMOM X = M, W UMEET CAUHCTBCHHBIM MaKCUMYM B TOYKE

x=m . KpuBasg HOpMaILHOrO pacnpezeincHus npuseneHa Ha puc. 1. Ochb
abcLucc SIBISIETCS] aCUMIITOTOM JUIsl 3TOM KPUBOM.

»
»

X
Puc. 1. I'padux HopmanbHOrO pacnpenenenus N(m,, o)

HopmaneHoe pacnpenenenue ¢ napamerpamu m, = 0 u ¢ = 1 Ha3bIBa-
€TCsl CTAaHJAPTHBIM WJIM HOPMUPOBAHHBIM U 00o3Hayaetcst N(0, 1), ero miort-
HOCTb paclipefielieHus ornpeaenserca Gopmyion

f(x)=——e 2 (—0<x<+0).
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OyHKIUS paclpeeieHus] CTaHAapTHOTO (HOPMUPOBAHHOIO) HOPMalb-
HOT'O 3aKOHA pacIpeeeHUs UMEET BUI:

1 X -
ch((,,l)(x):E j e 2dx.

3HaueHus 3TOW (QYHKIIMU MPOTa0yTUPOBAHBI U MIPUBOASTCS B TaOIHIIAX
(cM. mpuIIOKEHuUe).
dyHKIUIO pacrpeaenacHis HOPMAIbHOIO 3aKOHA € IapaMeTpaMu m, W

G MOXKHO BBIPa3HTh Yepe3 Dy g 1)(x) crenyroumm obOpazom

X—m
- on 2]

BeposdtHOoCcTh mOnagaHus Ciay4alHOW BEIUMYMHBI HA OTPE30K [X{,X,]
ONPEAETAETCS B BULE:

X, —m X1—m
P(x; <x<x)=F(x3) = F(x1) =gy (%j_q)m“’l) (%}

Oynkuust Dy g 1)(X) HMEET CBOHCTBO

Py (—X)=1=Cy,1(x) .

HacTo Ha NPaKTUKS HEOOXOAMMO ONPEACIUT 3HAYCHHE X, U3 ypaBHe-
st @(x,)=p . Te. HEO0OXOIMMO OMPENIeNUTh 3HAaUeHUE apryMeHTa 10 3a-
JaHHOMY 3Ha4YeHHIO (QyHKIMH P(x,), KOTOpOE 3amacTcsi B TAaOIUIE CTaH-

JApTHOTO HOPMAJBHOTO pacmupenesieHus (cMoTpu tadiuity I mpunoxeHus).
Kak BugHO M3 Tabnuipl, 3HaYeHUS (DYHKIIUU (I)(xp) 3aJal0TCSI HAYMHAsI CO

3HaueHus: pasHoro 0.5. B cinydae, korma HEOOXOAMMO OMNPEICTUTh X, u3

ypasHeHus @(x,)=p , npu p < 0.5, To MOKHO BOCIOJIB30BATECS YKa3aH-
HBIM BBIIIIC CBOMCTBOM. 3HAYCHUE X, HA3bIBACTCS KBAHTHJIbLIO YPOBHS p.
IIpumep 1. Ilycte HEOOXOAMMO OIpENETUTH X

Pemenue. Ilo ompenenenuio (GyHKIMHU paclpeiesieHus] HYKHO HaWTH

x, u3 ycnosust P(x<x,)=0.05. Tak xak snauenue 0.05 < 0.5, nepexo-

JUM K BEpPOSTHOCTA MPOTUBOIOJOXKHOTO COObITUA 1O  (popmyre
P(x>x,)=1-P(x<x,)=1-0.05=0.95.

1-P(x<x,)=®yq1)(—x,)=0.95, u3 tabmuusr x,=-1.64 . Kpantunu

p o N3 YyCIIOBUA

HOPMAJIbHOI'O 3aKOHA CBA3aHbI —xp = —xl_p .
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Yacto B Tabnuuax MNpUIOKEHUH MPUBOAMUTCS HE 3HAYEHUE (YHKIIMH
CTaHJAPTHOTO HOpMaJbHOrO 3akoHa pacupexaenenus N(0,1), a uaTerpan Be-
POSITHOCTEN WIIU (byHKumI Jlamaca, onpenenﬂeMaﬂ B BUJIE

O(x) = et wmn @ 1(x)= e’ /Zdt
J 2 J_n 0

rae @(x)=1/20(x) .

s yskiuu Jlamnaca cipaBeyiuBbl paBEHCTBA

O(—x)=-D(x) u P;(—x)=—-D,(x) .

QyHKIMSA pacHpenesieHuss HOPMAJIbHOTO CTaHJApTHOTO 3aKOHA pacmpe-
nesneHus cBsizana ¢ pynkiuen Jlamnaca ciaeayromyuMu COOTHOICHUSIMU

Dpron(X¥)=1/2(P(x)+1) umm

Dy (X)=1/2QD(x)+1) .

Ipumep 2. OnpenenuTs BEPOSITHOCTb TOTO, YTO CIy4yaiiHas BeaudruHa X

NpuMeT 3HaueHue B unteppaie (158, 162), ecnu n3BECTHO, UTO OHA pacmpe-
JieJIeHa [0 HOPMaJIbHOMY 3aKOHY C napaMmerpamu m, =168, 6 =5.92.

Pemenne. Tak kak P(o< x < B)=%[(D(B_mx)—d)(a_mx):|. Bei-
c

c
ypcnsieM ¢, =(158-168)/5.92=-1.69; ¢,=(162-168)/5.92=-1.014.
[To tabnuue ¢hynkiuu Jlamnaca @(x) nmeem
D(t,) =D(-1.014) = -D(1.014) = —0.6894 ;
d(t,) =—-D(1.690) = —0.9090.

CraenoBaTebHO,
P(A58< x<162)=(1/2)[-0.6894 + 0.9090] =0.1106 . Ilo Ta6m. 2 mpuio-

KeHUs1 (PYHKIIMU pacmhpenielieHus] CTaHJapTHOTO HOPMAaJbHOTO 3aKOHA pac-
MpeAeIICHUSI UMEEM

BeposiTHOCTB TOr0, 4TO adCONIOTHAs BelMunMHa oTKJIoHeHUs1 CB ot cBo-
€ro MaTeMaTH4ecKoro OXXHJaHus MeHblle Jioboro € >0 onpenensercs

hopmynoit P(|x—m |<e)=2Dy , (e/c)-1.
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4.2.3. BapuaHThbl HHAUBUAYAJIbHOI0 3a1aHus Ne 2

HOCTpOI/ITB I/IHTepBaJIBHBIﬁ pAd U BBIIOJHUTHL ITYHKTHI 3a/laHUA 110 Ma-

TEMATUYECKON CTaTUCTUKE:
1. IIpencraBuTh UCXOTHYIO BBHIOOPKY B BHJIE CTaTUCTHUECKOTO psifa U

n300pa3uth ero rpapuyecku. IlpuBectu rpaduk smmnupudeckoil (QpyHKIUU
pacnpeneseHus.

2. Onpenenuts MOy U MEUAHY.

3. Onpenenuth TOYCUHBIC OICHKH JUISI CpeaHero apudMeTH4YecKOro,
JTUCIIEPCUH, CPETHEKBAIPATUUECKOTO OTKJIOHCHHUSI.

4. Onpenenuts kBaptuau Oy, 0,, Os

5. YcTaHOBUTH, SBISETCS JIU paclpeieseHue CUMMETPUYHBIM, UCTIOb-
3y kod(duiment acummerpuu u rpaduuecknii cnocod Box and Whisker
Plot (cmotpu [1], cTp. 90-91).

6. OnpenenuTh MHTEPBAJIbHBIC OLEHKU JJII MAaTEeMaTUYECKOTO 0XKHJIa-
HUA ¢ ypoBHsAMH 3Haunmoctd o = 0,05 u o = 0,01.

BapuaunTtsl 3aganuii

Ne 1 4,7 6,7 5,6 6,0 4,5 5,9 4,0 53
5,1 6,1 53 3,5 4,2 5.4 4,0 53
3,9 5,5 4,6 7,1 3,1 4,0 4,8 5,5
3,9 3,4 3,6 4,9 50 7.9 5,2 4,7

Ne 2 156 109 11,5 145 108 13,9 16,8 11,1
11,9 148 86 162 13,6 10,1 148 150
12,0 103 88 73 129 144 11,6 140
1,1 11,1 11,9 10,1 16,1 143 11,3 14,0

Ne 3 8,1 6,6 3,8 6,6 7,9 6,5 6,3 8,8
7,0 9,2 8,6 6,0 7,8 8,9 7,3 4,2
9,3 7,5 4,4 7,7 3.8 6,7 7,4 6,7
5,0 4,6 7,4 0,4 7,9 4,0 5,7 1,4

Ne 4 7,9 8,0 12,2 15,0 9,2 12,2 9,3 8,6
13,7 12,0 10,2 13,3 9,0 8,6 10,9 15,3
11,8 11,4 14,4 9,3 7,7 13,0 10,0 11,5
12,0 13,6 15,6 11,3 13,7 9,6 8,4 8,7
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Ne 5 6,9 6,8 8,2 8,8 8,3 8,0 10,0 8,7
13,3 10,0 7,8 6,2 8,1 10,9 12,1 9,5
8,6 9,2 10,5 8,0 7,9 12,1 8,8 7,1
9,8 12,7 8,7 10,3 6,6 9,1 11,5 8,9

Ne 6 10,9 10,0 15,2 12,9 19,4 12,0 14,6 8,9
9,4 15,4 13,8 18,4 11,3 11,7 14,8 13,8
14,6 18,5 13,3 9,8 10,7 10,9 10,3 10,6
12,9 15,4 13,9 13,1 12,3 13,5 11,4 17,0

Ne 7 10,8 16,8 10,0 14,5 12,8 11,2 10,7 12,9
10,8 12,4 13,0 13,2 6,4 129 15,4 14,6
9,1 11,6 11,8 12,4 12,2 13,3 10,1 15,1
11,8 13,3 12,7 11,9 11,8 154 11,6 11,6

Ne 8 4,2 8,4 8,2 6,9 13,6 5.4 13,2 7,6
5,5 9,5 7,8 11,8 6,8 10,9 10,3 9,2
5,9 4,9 11,3 6,2 9,7 7,2 8,8 11,4
7,7 6,0 10,8 6,7 9,6 14,2 51 14,2

N9 133 112 136 151 160 132 128 108
12,7 10,7 152 13,7 113 11,8 96 132
99 12,0 13,5 90 149 139 12,1 12,8
142 90 128 134 112 133 160 140

Nel10 13,8 14,7 14,5 13,6 16,7 17,0 13,6 14,8
11,7 16,1 13,4 15,4 16,5 15,6 13,9 13,8
13,0 15,7 16,8 15,2 15,4 13,9 13,2 18,1
11,8 14,6 14,6 16,1 13,1 13,0 14,5 13,8

4.2.4. Meroauueckue YKa3aHUSI K  BbINOJHEHUI0  3aaa4
HHIUBUAYAJIBHOIO 3a1aHus Ne 2

OcHoBbl BbIOOpPOYHOro Mmertoxa. IlpeacraBienue pe3yJbTaTOB
Ha0II0AeHMI

Maremaruueckass craructuka (MC) i CBOMX BBIBOJOB HCIOJIB3YET
HAOJIIO/ICHUS 32 CIyYallHbIM SIBJICHUEM C LIEJbI0 MOJIYUYEHUS 3aKI04YEeHUs 00
UCTOYHMKE HaOmoneHui. [1pu 3Tom BeIOMpaeTcs UHTEpECYIOIee UCCIIeI0Ba-
TEsl CBOWCTBO (HampuMep, IMPOU3BOAMTEIBHOCTh TPyZAa, 3J0POBBE JIIOJIEH
U T.J.) U ONPEAEIIAIOTCA IEPEMEHHBIE X, P, ..., XAPAKTEPHU3YIOIIUE 3TO CBOU-
CTBO (HampuMep, YHMCIO JeTajedl 3a CMeHy, I[IOKa3aTelu CepAeuHo-
COCYAMCTOM CUCTEMBI U T.J.). 3aTeM CIy4aliHbIM 00pa3oM BBHIOMPAIOTCS 00b-
eKThl U3 UCTOYHHMKA HAOJIOIEHUH, HA KOTOPBIX U3MEPSIOTCS BHIOPAHHBIE TTO-
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KazaTenu. Pe3ynbrarel HaOMIOJEeHUN 0003HAYAIOTCS MaJbIMHU JIATUHCKUMU
OyKBaMu X, y, Z, ... B OTJIMYHUE OT IMEPEMEHHBIX, XapaKTEPU3YIOIINX CBOUCT-
BO, KOTOPBIC 0003HAYAIOTCS OOJIBIIMMU JJaTUHCKUMU OykBamu X, Y, Z, ... .

Takum oOpazom, TOJTHBIM HAOOP BCeX 3HAYEHHM NV, KOTOPOE MPUHUMAET
Cly4daiiHas BeIWM4MHA X, HA3bIBACTCS Ie€HEPAJIbHON COBOKYIHOCTHIO, TJIC
quciio /N MOKET ObITh KOHEYHBIM U OECKOHEUHbIM. HacTh TeHepaIbHON COBO-
KYITHOCTA W3 K DJIEMEHTOB, OTOOPAHHBIX CIIy9allHBIM 00pa3oM, Ha3bIBACTCS
BbIOOPKO#. Ynciao n Ha3biBaeTcs 00beMOM BbIOOpKHU. PaznnyatoT BEIOOpKH
00bI1I0TO ¥ Majioro oobema. Beibopku ¢ n < 20 Ha3bIBAIOTCS MAJIBIMU, BbI-
O00opku 1 > 20 HA3BIBAIOT 0OJBIIMMH. DTO SBISIETCS YCIOBHBIM U 3aBUCUT OT
permaeMoii 3anaun. BeiOopka Ha3pIBaeTCs penpe3eHTATHBHOM, €CITU OHA JaeT
JIOCTATOYHOE TPEICTaBICHNE 00 0COOEHHOCTAX TeHEPATTLHON COBOKYITHOCTH.

CrarucTuyeckue MeTOAbI NMPEIACTABIAKT c000ii MeTOABI ISl MOJIY-
YeHHs BbIBOJOB 0 TeHEePAJIbHOM COBOKYIIHOCTH Yepe3 BhIOOPKY.

Mertoapl, Kacaromuecsi cOOpa JaHHBIX Ha3bIBAIOTCS ONMUCATEJIbHOM
CTATHUCTHKOM.

Metonpl, Kacaroluecs: 3aKIIOUYECHUN 0 TEHEPATIbHOM COBOKYITHOCTH Ha-
3bIBAIOTCS] CTATUCTUYECKUMH BbIBOJIAMHU.

[TockonbKy KOHEUHasl LEJIb CTATUCTUYECKUX HCCIIECIOBAHUM - MOJIyYe-
HUE 3aKJIOYEHUN O reHepalbHOW COBOKYMHOCTHU MO BBIOOPKE C OIpEeIieH-
HOM BEPOATHOCTBIO, TO METOJIbl ONMCATENbHONW CTaTUCTUKU MOTYT paccmar-
pUBaTbCA KaK METOJbl MEPBUYHONM 0OpaOOTKH pe3yJbTaTOB HAOMIOJCHUN U
MPE/ICTABIICHNS] UX B BHJIC yI00HOM JIJIsl JAJIbHEHUINIET0 aHan3a.

Uto0sl mpaBmwiIbHO 00pabOTaTh UCXOMHBIN Psia HAOMIOIEHUN, HEOOXO-
JUMO BBIICHUTh KAaKOTO THMA KOJMYECTBEHHYIO CIIYYalHYIO MNEPEMEHHYIO
IIPEACTOUT UCCIIEN0BATD.

B 3aBucUMOCTH OT THUMa MHOXKECTBA 3HAYECHUI, KOTOPHIE MOXKET MpHU-
HUMATh Clly4aiiHas MepeMeHHasi, BbIACIISIOT JBa TUIA: NUCKPETHbIA U He-
NPEePbLIBHbBIMI.

Cnyyaiinas nepeMeHHasi IUCKPETHOr0 THIa MOXET MPUHUMATH JIUIIb
M30JIMpoBaHHbIe 3HaYeHus1. CiyyaiiHasi mepeMeHHass HeMpepbIBHOTO TUIIA —
1000€ 3HaYeHHE U3 HEKOTOPOI'0 MHTEpBaa.

K HempepbIBHBIM OTHOCSTCS MEPEMEHHBIE, 3HAYEHUSI KOTOPBIX MOJIY-
YeHbI B pe3yJIbTaTe U3MEPEHUI (MHOTIa OHU MOTYT OBITh OKPYTJICHBI U TIPE/I-
CTaBJICHBI B BUJE IIJIbIX uncen). Takue nepeMeHHble KaKk BEC, pOCT, TeMIIe-
paTtypa, pacCTOsSIHHE, BpEMS U T.J. SIBISIFOTCS HENPEPhIBHBIMU.

JIMCKPETHBIMU SIBJISIOTCS TIEPEMEHHbBIC, 3HAUEHUSI KOTOPBIX OMpEIes-
IOTCSI B BUJIE HEKOTOPBIX MOJICUYETOB.

[TepBoHa"aTbHO BBHIOOPKH MPEICTABISIOT B BHUJIE TAOIHIIBI, COCTOSIICH
U3 JBYX CTPOK, B IEPBOM JaHBI HOMEPA U3MEPEHUN, BO BTOPON — UX PE3YIIb-
TaThI.
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1 OGPA30BAHUA Metoaunyeckue ykasaHus
‘.___ ‘) i * Jocmy ]
Taomuna 1
i — HOMep U3MepeHunit 1 2 N
pe3yabTaT U3MepeHuit X1 X3 Xn

Tabnuia Takoro BuJia Ha3bIBACTCS MPOCTHIM CTATUCTUHYECKHM PSIOM.
Janee »ToT psig mpeoOpa3yoT B BApPMALMOHHBIH Psi/l, TJIe BCE HAOIIOIEHUS
MPEACTABIISIOTCS B MOPAJIKE BO3PACTAHUS, T.€. B BUJIE:

xlmin’xz’ooo,x
rnrex;<x;<...<

nmax °

xaunax-

Ha crmenyromem srane naHHbIA BapUALMOHHBIA PsAJl MPEICTABISAETCS B
BHUJIE CTATHUCTUYECKOTrO psana. CTaTucTUu4ecKni psij Uisl TUCKPETHOM Tepe-
MEHHOHM 3TO CIrPYNIUPOBAHHBIN WUJIM YaCTOTHBIN P BUAA:

Tabnuma 2
3HayeHue Yacrora Yacrocts | Hakonnennasi | HakomnuieH-
nepeMeHHOon X (oTHOCHT. 4acrora Hasl 4yac-
Yacrora) TOCTh
m; m; [ n 2 m; 2 m;/n
X;<x X;<x
rm;=n s
n

J171s1 HempepbIBHBIX BApUALIMOHHBIX PSAOB PE3yJIbTaThl HAOMIOACHUHN Tpe-
CTaBJISIIOTCA B BUJIC MHTEPBAJBLHOIO psija.

Tabauia 3
Kaace | Yactro- | Cpeansia | Yacroctu | Hakomiiennbie | HakonieHHble
rpa- Ta M; TOYKA (oTHOCHT. 4acToThl 4acToCcTH
HHII KJacca 4acToTa)
Xi
X; , m; X; m; [ n 2 m; 2 m;/n
k X;<x X;<x
Xivk
Xm;=n >m;/n=1
i i

Tabn. 1 u 2 maroT MOJHBIA BHJ CTATHCTUYECKUX PANOB (OHH MOTYT
MPEACTABIIATHCS U B YCEYEHHOM BUJE (B 3aBUCHUMOCTH OT pelIaeMou 3a/1aun).
Knacc rpanuir 1yt MHTEpBATBHOTO Psiia MOKHO M300pa3uTh HA YHCIIOBOM

OCH.

l
\ A

A

Y Y
Xmin h X h xy,
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A

W3 pucyHka BHIHO, YTO TPAaHUYHBIE TOYKH KJIACCOB OTCTOAT JIPYT OT
Ipyra Ha OJHYy M Ty jK€ BEIMYMHY, PaBHYIO mary A, KOTOpBIM DPaBeH
h= (X — Xmin) ! k& , T€ k — 9ncn0 KnaccoB. YTOOBI ONPENEIUTE BENTHIHHY

ATOTO 1Iara, HE0OXOJAMMO YCTAaHOBUTH HAa KaKO€ KOJIMYECTBO KJIaccoB k pas-
OuBaeTcsl NaHHBIM psAJl HAOIIOJICHHUI. DTO PEKOMEHyeTCsl clejaTh B COOT-
BETCTBHE cO cienayromumu Gopmynamu: k=1+3-322lgn wm k <51gn ,

rie n — 4uciio HabmoaeHui (00beM BBIOOpKH). B muteparype mpemnaraercs
TaK)Ke BBIOMpATh YHUCIIO KJIACCOB B 3aBUCHMOCTH OT 0Obema BbIOOpKH. Jliis
MajbIX BbIOOpOK k =5+7 , nna Oonbmux k =10+ 20. BeiGop uncna kiac-

COB SIBJISIETCSI BaXKHBIM MOMeHTOM. [Ipu ciuikoMm majaom k rucrorpamMmma He
OyIeT oTpakaTb OCOOCHHOCTEW pacmlpeeneHus], PU CIUIIKOM OoJblioM k
rucrorpaMma OyJeT M3IUIIHE u3pe3aHHor. 3HaueHus b u k 0OBIYHO OKpYT-
JSIOTCS 70 OJIMKAWIero I1esoro. 3a Hadajio IMepBOro MHTepBasia Oepercs

TOYKA X MM X, —h/2 .

Cpennsig Touka Kjiacca OnpeessaeTcs: B BUJIE )_cl-k =Xx; + h/2.

Yacrora m; npencTaBiasgeT coOOK KOJMYECTBO HAOIIIOACHHUMH, COOTBET-

CTBYIOIIIMX JIAHHOMY HaOJIFOJICHUIO TSI TUCKPETHOU NIEPEMEHHOMN JJIsl CTPYII-
MMUPOBAHHOTO PsJIa WIIM YHCIIO HAOIIOJACHUM, TIOMABIIUX B JaHHBIA HHTEPBAI
JUISi KHTEPBAJIBHOTO psAJia. 3HAYEHHWE COOTBETCTBYIOIICH YaCTOTHI, JEJICHHOM
Ha 00BEM BBIOODKH XapaKTEPU3YET YaCTOCTh NONAJAHUA X; B YaCTHYHBIC

WHTEPBAJIbI.
3akoH OonbIKMX yucen B popme bepHyin yTBepKIaeT, 4TO €CJIU dKC-
MEPUMEHT TOBTOPSIETCSI B Pa3 MPU OJUHAKOBBIX YCIOBHSX, TO YaCTOCTh

m.
ml. /n CXOOUTCA 11O BCPOATHOCTHU K pi , TO CCThb —l—p)pl . CJ'IG,ZIOBa-
n

TCJIbHO, m; / n  saBusSeTCS HpI/I6J'II/I)KeHHI>IMI/I 3HAa4YCHHUAMH BCPOATHOCTH P; .

B otnunune ot Teopernueckoro 3akona pacmpeneieaus CB X, mist BeiGopku
ONPENEIACTCS IMIMPUIECKUM 3aKOH PACTIPENCIICHHUS.

CrpynnupoBaHHBI U MHTEPBAJIBHBIN PSAAbl MPEICTABISIOT dMIIUPUYE-
CKOE€ pacHpelesieHHe 4acToT. [[ns HarisaHOro MpeacTaBlICHHUS SMIUpHUYE-
CKUX pacnpeleleH’il crpynmupoBaHHOrO psiia CTpoUTcs rpaduk, rae mno
ocH X OTKJIa[bIBAIOTCS 3HAYCHHUs IIEPEMEHHOM, a IO OCU Y 3HAYEHMS 4acTOT
(gacrocreit). [lomyueHHBIN TOYKH COCTUHSIOT JIOMAHOW JMHHMEH. DTOT rpaduk
Ha3bIBACTCS MOJIUTOHOM.

HNuTepBanbHblil psa rpaduyecky MPeACTaBIsSeTCs B BUJE THCTOrPaM-
MbI. ['ucTorpaMma npejacrapisieT co00i CTyneHuaTyro (GUrypy, COCTOSILYIO
U3 NPSIMOYTOJIbHUKOB, OCHOBAaHUSAMM KOTOPBIX CIIy’KAT YaCTUYHbIE MHTEPBA-
abl [X;5X;,,], @ UX BBICOTBI PaBHBI m; /n WIU m; , h — 111MHAa UHTEpBaNa
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«Teopns BEpOATHOCTM 1 MaTeMaTUYeckas CTaTUCTUKaY.
MeToanyeckue ykaszaHus

e
o
NS4 g

A

[x;,X;,;] v mar. B nepsoM ciydae miomans TucTorpaMmmel pasHa 1, Bo

BTOPOM cllydae — 00beMy BBHIOOpPKU n. Pe3ynbTaThl B CTONOIAX «HAKOILICH-
HBIE€ YaCTOTBI» U «HAKOIUICHHBIE YaCTOCTU» UCTIOIB3YIOTCS AJIsl ONPEACICHUS
AMIIUPUYECKON (DYHKIMH paclpeieleHus, C TOMOLIbI0 KOTOPOH TaKXKe 3a/1a-
€TCsl YaCTOTHOE paclpe/ielICHuUE.

OMmnupuyeckasi GyHKIUs pacnpeaesieHUsl OMpEeNsaeTcs Mo 3Haye-
HUSIM HAKOIJIEHHBIX YACTOCTEH 13 CIEAYIOLUMX COOTHOIIECHUH:

F,(x)=1/nY m,,
X;<x

I7Ie CYMMHUPYIOTCS YaCTOCTH T€X 3JIEMEHTOB BBIOOPKH, I KOTOPBIX BBIMOJ-
HAETCS HEPABEHCTBO X; < X (X — HEKOTOpoe 3HadeHue). M3 mpuBencHHBIX
dbopmy crieayer, 94To

F:(x) =0, ecam x<x,

F:(x) =1, ecsm x> x,.
Ha mpomexyTke (x,X,) F: (x) mpexacraBiser coOOil HEyOBIBAIOIIYIO KY-
COYHO-TMIOCTOSIHHYI0 GyHKIHI0. CoracHo Teopeme [ JTMBEHKO aMnupuyeckas
byHKIUS pacnpeneneHus F: (x) sBuseTCS XOPOIIEH OLEHKON reHepalbHON
bynkuuu pacnpenenenus F(x) npu n—> o .
Ipumep. [lonyuuTh cTaTUCTUYECKHUE PSIABI TSl CIASAYIOMIMX HaOI0Ae-
HUU U TIPEJICTaBUTh rpa)uyeCKU UX YaCTOTHBIE pacipeieNiCHus.

a) MPOU3BOAMUTCS HAONIOACHUE HAJ BEIMYMHOW yporkas MIIEHUIbI Ha
10 ONBITHBIX yYacTKaX, pe3yabTaThl IPEACTABICHBI B TA0I. 4.

Tabmanma 4
Ne yy, 1 2 3 4 5
X 152 | 191 | 171 20.8 18.4
Ne yu. 6 7 8 9 10
X 164 | 22.0 | 204 17.6 18.2

B) UMeeM BeIOOpKY 21 map 00yBu
39, 41, 40, 41, 44, 40, 42, 41, 43, 39, 42, 41, 42, 38, 42, 41, 43, 41, 39, 40,
40.

JlanHbie BBIOOPKHU TMPEACTABISIOT COO0M HempepbIBHbINA psix HaOIIO-
JICHUH - cyd4ail a) 1 JMCKPeTHbIN psaa HaOmoaeHui — ciry4vaii B). [loatomy
JUIS CIIydast a) Hy>KHO MOCTPOUTH CTAaTUCTUYECKHUM Psii B BHJIE MHTEPBAIBHO-
ro psizia, B cliydae B) B BHJE CITPYHIHPOBAHHOTO Psija.

Pemenne

Cnyuaii a
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IIpencraBnsgeM HaHHBIA MPOCTOM CTATUCTUYECKUM PsiZi B BUJIC Bapua-
IUOHHOTO psxa. Umeem:
15.2,16.4,17.1,17.6,18.2, 18.4, 19.1, 20.4, 20.8, 22.0.
O6bem BeiOOpKHU 1 = 10.
s mpencraBieHus BApUalMOHHOTO PsAZla B BUJE MHTEPBAIBLHOIO psi-
J1a He0OXOIMMO OTIPEICUTh IMUPUHY HHTEpBaa A.

X =X
h=-—DaX M "k qpcio KJIacCoB.

Yuco kimaccoB k onpezaenseM 1mo Gopmyie
k=1+3.322lgn=1+3.3221g10=4.322 .

B pesynbTaTe okpyriieHus noinyyaem k = 4.

hzzz%s-zﬂﬂszz.

WNHTepBaIbHBIN sl IpecTaBlIeH Tal. 5.

Ta0muna 5
I'panuubl | Yacrorsl m; Cpennue Yactoctn | Hakomuaen. | Hakomien.
KJIACCOB TOYKH m; /' n YJaCTOTHI JacTOCTH
KJIaCCOB

15-17 2 16 0.2 2 0.2

17-19 4 18 0.4 6 0.6

19-21 3 20 0.3 9 0.9

21-23 1 22 0.1 10 1

Zmi=10 Zmi/n=1

HaxkonjeHnHbsle 4acTOThI OIIPCACIAOTCA 110 (I)OpMy.He Z m; , TO €CThb
Xx;<x

CYMMHUPYIOTCA, TC 3HAYCHUA 4aCTOT, KOTOPBIC COOTBCTCTBYIOT COOTHOIMICHHNIO

X; <X . HpI/I 3aII0JIHCHHUHN JAaHHOI'O CTOJ'I6I_[a Ha IICPBOC MCCTO 3aIINCBIBACTCA

4acToTa, COOTBETCTBYIOIIAs MEpBOMY HHTEepBally. B ngaHHOM ciydae 3TO
my =2 . Jlaee cyMMHUpPYIOTCS IIOCJIEOBATENBHO YaCTOTHI IEPBOrO U BTOPO-

ro UHTEPBAJIOB U T.1. B pe3ynbrate umeem 3HaueHue 6, naiee 9 u 10.

Cronlen «HAaKOIJIEHHbIE YAaCTOCTU» OMNpPENENsAeTCs JeIEHUEM COOTBET-
CTBYIOIIIMX HAKOIJIEHHBIX 4acTOT Ha 10, TO ecTh HA 3HAYEHHUE, paBHOE 00IIIe-
My 00beMy BbIOOpKHU. ['paduueckoe npeacraBieHUE IMOJIYYEHHOTO HHTEp-
BaJIbHOTO psiia (rucrorpamma) rpejacTaBicHa Ha puc. 2.
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aucmoepamma

—N W A
;

1 — R
15 17 19 21 23

Puc. 2. I'padpuueckoe npencrapieHue MTHTEPBAIBLHOTO psijia

X

Ha puc. 3 mpencrasieno rpaduueckoe H300pakeHHE IMIUPUUECKOM
bynkuu pacnpenenenus (kymynsta). [Ipy moctpoeHur KyMyssThl o ocu X
OTKJIQJ[bIBAIOTCSI HAUaJIbHASl TOUYKA U BEPXHHE TOYKHU KJIACCOB, a MO ocH Y 3Ha-
YEeHHE HAKOIUICHHBIX YacTocTel. [loyueHHbIe TOUKH COSAUHSIIOTCS KPUBOM.

A Fn (x)

»
»

X

15 17 19 21
Puc. 3. I'paduueckoe npeacTraBieHre SMIUPUICCKON GYyHKIIMH pacrpeaeacHus

* V)
F, (x) nns ciydaiiHBIX EPEMEHHBIX HENPEPBIBHOTO TUIIA

['ucTorpamMma u KymyJnara IpeACTaBISIOT coOOM rpaduku >mmupude-
CKHMX YaCTOTHBIX pacIpe/ieiCHUH.
Cinyuaii 0. BapyuaninoHHbIN psJT UMEET BUJL;

38, 39, 39, 39, 40, 40, 40, 40, 40, 41, 41, 41, 41, 41, 41, 42, 42, 42, 42, 43,

43, 44.
CrpynnupoBaHHBIN psAJl TPeICTaBIICH Ta0I. 6.
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Tabmuna 6
Pasmepnl Yacrorsl YacrocTn Hakomuien. Haxonuien.
00yBH YacTOThI YaCTOCTH
38 1 1/21 1 121
39 3 3/21 4 4/21
40 4 4/21 8 8/21
41 6 6/21 14 14/21
42 4 4/21 18 18/21
43 2 2/21 20 20/21
44 1 121 21 1
Zi:ml 21 5 m; _ 1
i n

Jis rpadudeckoro n3o0pakxeHUsi YaCTOTHBIX paclpesiesieHnid HeoOxo-
JIUMO MOCTPOUTD MOJIUTOH U KyMYJIATY.

JlJis mocTpoeHusi NoJUroHa no ocu X OTKIIAJbIBAIOTCS BO3MOXKHBIE 3HA-
YEeHUs IEPEMEHHOM, 110 OCH Y 4acTOTHI (4aCTOCTH).

B nanHOM city4ae 1oJiMroH uMeeT BUA

noJjlucoH

>
38 39 40 41 42 43 44

Puc. 4. I'padprueckoe npencraBaeHne CrpymnimupoBaHHOTO Psiia

OMmmupuueckas (yHKIUS paclpeneieHuss n300paxaercs KyMYJISITOI,
KOTOpasi MpPEJCTaBiIsieT cOo0OW HEyOBIBAIOUIYI0 CTYMEHYAaTyl (DYyHKIHIO,
CKa4K{ KOTOPOH MPOUCXOAAT B TOUKAX, COOTBETCTBYIOIINX BO3MOXKHBIM 3Ha-
YEHHSIM TIEPEMEHHON M paBHBI 3HAYCHHUIO YacTOCTU B 3TOM Touke. [lo ocu X
OTKJIJBIBAIOTCS 3HAYCHUS TIEPEMEHHOM, 10 OCH Y COOTBETCTBYIOIIME HAKOTI-
JICHHBIE YaCTOCTH.
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—  Kymyiama

l

20/21 1

I

18/21

l

14/21 1
8/21 1

|

4/21 -

1/21

38 39 40 41 42 43 44

v
=

Puc. 5. I'padpuueckoe mpencraBieHne SMIupuaecKoi pyHKINU pactpeeieHus

* o o
F, (x) nns cmydaifHOl BeTMYMHBI AUCKPETHOTO THIIA

Ha npaktuke smnupuyeckas GyHKIUS pacIpeeNeHnus UCIOIb3yeTCsl, KOra
IPU NPUHATHH pElIeHUs] HEOOXOIUMO 3HATh TEKYIIUNA UTOT.

Yucii0Bble XapaKTePUCTHKH BHIOOPOYHBIX pacipe/esieHuii

DOMITMPUYECKHE paclpeesieHus], MPEACTaBIsIEeMbIC TSI TUCKPETHBIX Ba-
PHAIIMOHHBIX PSIIOB B BUJIC TIOJUTOHA U KyMYJISATHI, a JJIsi HETPEPHIBHBIX — B
BUJIC TUCTOTPaMMBbI U KyMYJISITBI, TTO3BOJISIIOT MPEINOJIOKUTh BUJ T€HEPAIIh-
HOTrO pacmpeneneHus.. KpoMe 3Toro Ha MpakTHKE YacTO HCIOJIB3YIOTCS YH-
CJIOBBIE XapaKTEPUCTUKH I ONMCAHUs psifa HaOmoeHuit. JlaHHbIe XapakTe-
PUCTHKH MO3BOJISTIOT TIPOAHATM3UPOBATE Psii HAOIIOCHUIN APYTUM CIIOCOOOM.
OHu BKITIOYAIOT MEPHI PACIIONIOKEHHSI, MEPhl PACCEUBAHMS I MEPHI, XapaKTe-
pusyroiue GpopMy pacipeaeaeHus.

Brerancienne 3TUxX XapaKTepUCTHUK 3aBUCHT OT TOTO KakK MPEACTABICHBI
pe3ynbTaThl HAOTIOIEHUN: B BUAEC CTATUCTUYECKUX PSAIOB WM B BUIE IMPO-
CTOTO CTaTUCTUYECKOTO psija (McxoaHou BeiOOpku). Kak ObUIO yXKe ckazaHo,
CTAaTUCTHYECKUIN psIJT SBIIAETCS Tako (opMoil mpeacTaBieHUs, KOTa JTaH-
HBIC TPYIIIUPYIOTCS U ONPEACIIAIOTCS YacTOThl. B ganbHeimeM OyaemM Ha3bI-
BaTh CTaTUCTUYCCKUU PsJl CTPYNIUPOBAHHBIM psiioM. [IpocToli craTucThde-
CKHUH AT HE SIBISIETCS CTPYTIITHPOBAHHBIM.
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Mepbl pacnojioxxeHust

Mepbl pacnosioxkeHus AatoT HHPOPMAIMIO O CpeTHEM 3HAYCHUU, Hau-
0oJiee 4acTo BCTPEUAIONIEMCS 3HAYEHUU W O 3HAYCHUH, SIBIISIIOIITUMCS cepe-
JUHOM JaHHBIX U3MEPEHHH U T.J. JTH MEphl HE MAI0T HHPOPMAIIMHA O TOM,
KaK pa30pocaHbl HaOIIOJECHUSI OTHOCUTEIBHO cpefaHero uncia. K HuM oTHO-
csATCA MOJA, MeMaHa, cpeAHee apudMeTHyecKoe, NPOUEHTUIN U KBap-
TIJIN.

MepbI pacnonokeHusi B HeCrPyNIUPOBAHHOM Py HA0II0JeHH

Mopaa — HanboJiee 4acToO BCTpeUaroleecs 3HaAUYCHUE B psy HabIroje-
Hui. [{ns onpeneneHuss MOIBI psii HAOIIOICHU HE0OX0IMMO MPECTaBUTh B
BUJIC BapHAIIMOHHOTO Ps/ia U OMpPENeIuTh Hanboyiee 4acTO BCTpEYarolieecs
HaOmoaenue. Pan HabmoieHnid MOKeT UMETh JiBa U 00Jiee TaKMX 3HAaYEHUM.
B nepBowM citydae psii Ha3bIBaeTCsi OUMOJAJBHBIM, BO BTOPOM - MYJIbTHMO-
AAJTbHBIM.

Menuana — BelMYMHA, COOTBETCTBYIOIIAsI CEpe/IMHE B BapHAIIMIOHHOM
psiay (TO €CTh YKCIIO0 HAOMIOICHUI MEHBIIIE MEUaHbl PABHO YHCITY HAOJIOICHHIA
OosbIie Menuanbl). UToObI ONpenenuTh MeInaHy He0OXOAUMO BBITIOTHUTH CIie-
JyIoLIee:

e TPEACTABUTH UCXOTHBIN sl HAOIIOICHUA B BUIC BAPUAIIMOHHOTO;

e eciau 00beM BBIOOPKH YHCIIO HEYETHOE, TO MEIMAaHa ATO CEPEIUHHBIN
DIIEMEHT BAapHAIIMOHHOTO psa, HOMEP KOTOPOrO OIpenessieTcsl B BHJC
(n+1)/2;

e ecnu 00BeM BBIOOPKH YHMCJIO YETHOE, TO MeJuaHa paBHA CPEIHEMY
3HAYCHUIO JIBYX CEPEIUHHBIX 2JIEMEHTOB BAPUAIMOHHOTO PS/IA.

Cpeanee apuMeTHYecKoe 3HaueHHe, obo3HauaeMoe X (BMecto X
MOXKET OBITH JII00ast OyKBa JJATUHCKOTO ali(haBUTa) ONPEICISAETCS B BUJIE:

% 1 1>
= n(xl + X+t Xx,)= nglx,- .

Mopma n MenuaHa Ha3bIBAIOTCS CTPYKTYPHBIMH CPeIHUMH, TaK Kak
OHU CBSI3aHBI C PAJIOM YacTOT, TO €CTh CO CTPYKTYypo# pacmpenenenus. Cie-
JyeT OTMETUTh, YTO HA 3HAYCHHE CPEIHETO apu(PMETHYECKOTO OKa3bIBAIOT
BIIUSHAC BCE 3HAYCHMS BBIOOPKH. MenwaHa HE IMOJBEp)KCHA TaKOMY BIIHS-
HUIO.

Ipumep 1. /{1 1aHHOrO BapUalMOHHOTO PsiJa, MPEACTABISIONIErO CO-
0oif oObeM akumii 10 Hambosee NEUCTBYIONMIUX MPEANPUATUN (B ThICSYAX)

OTIPEJEIUTh MOy, MEJIMAHYy U CpeIHEE apU(PMETHIECKOE
651 681 789 827 903 903 904 922 979 1514.
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Pemenue.

Mopa: Hanbosee 9acTo BcTpeyaroreecs 3HadeHrne 903 MmninoHa.

Menuana: Tak kKak o0beM BbIOOpKM n = 10, TO 3HauYeHHE
903 + 903

=903 aBugeTcs MEeIUAHOM.

Cpennee apudpmeTuieckoe:
X :%(651+681+789+827+903+903+904+922+979+1514) =907,3.

IIpoueHTHIN SABJISIOTCS MEpaMH PACIIOJIOKEHHSI, KOTOPBIC ACISAT HaOHO-
nennd Ha 100 gacreii. MoxHo onpenenuts 99 nponenTuiei. P-it IpOLUEeHTUIb
— 3TO Takas BeJWunHa, 9To P % IMaHHBIX SBIISIOTCS MEHBIIIE 3TOH BEJIMYMHEI U
(100-P) % siBnsitOTCS OOJIBITIE.

IIpoueHTWIIN IMPOKO MCHOJB3YIOTCS B Pa3auyHOro poja oryerax. s
TOTO YTOOBI ONpeAeauTs P-i MpOIEeHTWIb, HEOOXOIUMO BBITIOJHUTE CIIEAYIO-
1Iee:

e TPEACTABHUTH PE3YJIbTATHI HAOIOICHUN B BUJIE BAPUAITMOHHOTO PSJIa;

e BBIUHCIUTH HOMEP P-ro MPOLICHTWIS B BApUALIMOHHOM PSIAY

i==—(n),
100
rae P —3HauyeHus MPOIEHTHIIS,

n — 00beM BBIOOPKH,

I — HOMEp MIPOLIEHTWIIS B PSAY HAOJIOICHUH.

e  ONpEAENUTb 3HaUeHUE P-ro nmporneHTuIs:

a) ecnu i — 1enoe, To P-il TIPOLIGHTWIIL SIBISIETCS CPEHEN BEIMYUHOM
i — 10 u (i+1) — ro HaOIIOICHUI B BAPUALIMOHHOM PSIAY.

B) €CIU i HE SIBJISIETCA IEJIBIM YKCIIOM, TO HOMEP P-ro mpoueHTuis onpe-
JIeTIIeTCS Kak 1ieas 4acTh OoT 3HaueHus (i+1).

Ipumep 2. Onpenenuts 30- TPOLICHTWIH IJIs CICAYIOLIErO psjia Ha-
OJIFOJICHHIA:

14 12 19 23 5 13 28 17.

Pemenue. BapyauroHHbIi psia:

5 12 13 14 17 19 23 28,

i=3—0-8=2.4.
100

Tak kak i HE SABISETCS ILEIbIM YUCIOM, TO HOoMep 30-ro mpOIEeHTHIIS
B JJAHHOM BapUAIlMOHHOM PsiIy OMpeAessieTcsl Kak Iiefias 4acTh OT 3HAYCHUS
2.4+1=3.4, to ectb 3. CnenoBarenbHo, 30-M POLEHTHIIEM SIBJISIETCS] 3HAUECHUE
x;=13 .

KBapTuim 510 Mepbl pacrooXeHus, KOTOpbIe IEISAT Psii HaOI0IeHUMA
Ha 4 yactu. [l 3TOro HeoOXoauMo 3 KBapTHIIs, KOTOphle 0003HAYAIOTCS

le QZs Q3-
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QO sBIIsIeTCA 25-M TIPOLECHTHIIEM, TO €CTh Q) = Pps.

0, sBasiercs 50-M npoueHTuiieM, To ectb O, = Ps.

Q3 — 910 75-i NPOLIEHTUIIb, TO €CTh Q3= P7s.

Ipumep 3. Onpenenuts @y, @», Q3 15 CleyIONIEH BEIOOPKHU:

109 121 122 129 106 116 125 114.

Pemienne. BapnanmonHslii psa:

106 109 114 116 121 122 125 129.

Tak xkak Q= P,s, TO onpenensem 25-blii NpOLEeHTWIb. i1 n = §

i= 35 8=2.
100

Tak kak i — 1enoe 4ucio, To P,s ompenenseTcs Kak cpeaHee BTOPOro U
TPETHEro 3HAUYCHUI B BApUALIMOHHOM PSTY.

Pa= ATy
0:=111.5, 0, = P5, u siBngercs Mmeauanou. Tak Kak n — 4eTHOE, TO
116 +121
QZ =—=118.5 ) Q3=P75,
75 122 +125
j=——8=6, P, =——=123.5, 0;=123.5.
"~ 100 5T o

Mepsbl pacceuBaHusA

Mepbl pacnofioKeHHs 1al0T MHPOpPMAILUI0 00 0COOBIX TOYKAX B PSAY
HAOIOICHUI.

Mepsl paccenBaHUsI XapaKTEPU3YIOT pa3dopoc WK JUCIIEPCUIO B BEIOOPKE.

Mepb! pacnoioKeHUsI BMECTE C MEpaMU pacCEeMBaHUS JAIOT OoJiee Mmoi-
HOE€ YMCIIOBOE OMMCAHKME HAOIIOICHUH.

OHUMU U3 OCHOBHBIX MOKA3aTesIeH, XapaKTePU3YIONINX PAaCCEUBAHKE B
BBIOOpKE, SBJISIIOTCS BBIOOPOYHASI THCHEPCHS U CPeIHEKBAJApPaTHUYeCKOoe
OTKJIOHeHHe. 71 HecrpynmupOBaHHBIX IAHHBIX BBIOOPOUYHAS TUCTICPCHS
OTIpe/IeTISICTCS B BUJIC:

1 n

> (x; - X),
n-1;5

S? =

riae n — o0beM BBIOOPKH,
X - cpennee apupMeTHUECKOE,
X; — 3HAYCHHE I-I'0 HAOIIOICHHMS.
CpenHekBapaTHYECKOE OTKIOHEHHE

s:J L S, -X) =vs? .

n—-1;
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OBPA30BAHKA MeToauueckme ykasaHus
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v 2
Crnenyer oTMETHUTb, YTO cpeaHee apupmMeruueckoe X , aucrnepcus S

U CcpefHee KBaJpaTUUYECKOe OTKIIOHEHHE S, omnpenesiseMble Mo BhIOOPKE, SB-
JISIIOTCSL OLICHKAMHM COOTBETCTBEHHO ISl MaTtokujaanus M(x), nucnepcuu
D(x) u cpeHEeKBaApaTUYECKOTO OTKJIOHEHHS O, ABJISIONIUXCSA MapaMeTpamMu
reHepalibHOM COBOKYIHOCTH. [Ipr 3TOM OLICHKH JIOJKHBI YJIOBJIETBOPATDH OII-
peneneHHbIM CBOMCTBaM (9(PPEKTUBHOCTH, COCTOSITEIIBHOCTH U HECMEIICH-

HocTU cM. [1, 2]), moatomy B (hopmyie uis BEIOOPOYHOU AMCTIEpCHH (IJis
1

n-—1

BBIIIOJIHCHUS yCIIOBUA HGCMGH.[CHHOCTH) BBOOUTCA COMHOXKHNTCIIb

BeruncaurenabHbie GopmMyJibl

B npakTthueckux 3amadax KpOME NPEACTABICHHBIX BBIIE MOIYT MC-
MOJIb30BAThHCS CIEAYIOMNE  BBIUMCIUTENIbHBIE (OPMYIIBI ISl BHIOOPOYHOM
JUCIIEPCUN U CTAHIAPTHOTO OTKJIOHEHMUS.

2
B s
st=1 SxI-~EL 2 s=St .

n—1| ;0 n

Ecnmu cpeanee apudmerndeckoe 3agaHo, TO
1 &2 T2
(Z x; —n(X)"|.
i=1

n—

CMbICH CpeIHEKBAIPATUUYECKOr0 OTKIOHEHUS (CTaHJAPTHOIO OTKJIOHE-
HUST) MOKET OBITh YCTAHOBJICH MO €r0 MPUMEHEHHIO. /[Ba Hanbosee UCToib-
3yeMBIX CIoco0a 3TOro MPUMEHEHUS: 3TO IMIHPHYECKOe NMPABUIO U Teo-
pema YeOblieBa.

IMIMpUYecKoe NPABHJIO CIPAaBEAJIUBO JJisi HAOIIOJEHUNH C HOpMalb-
HBIM 3aKOHOM PACTIPEIEIICHHS U YTBEPKAAET, UYTO

68 % MaHHBIX JIEKUT BHYTpU HHTepBana X + 1S .

S?=

95 % MAaHHBIX TEKUT BHYTpH MHTepBana X + 25 .
99.7 % NaHHBIX JIEKUT BHYTpU UHTepBana X 35S .

Teopema YeObleBa mpuMeHsieTCs A Bcex pactipeaeneHuid. OHa yT-
BEPIK/IAET, YTO BHYTPU Kk CTAaHJAPTHHIX OTKJIOHEHHUH OT CPEIHEro HaXOIUTCs

1- 1/ 'S ) 3HAYECHHI BHIOOPKH.

IIpumep. OnpenenuTe BHYTPU KAaKOTO MHTEpBAJA JIEKUT IO KpaWHEU
Mepe 85 % Bcex BeluuuH, eciii u3BectHo X =16.85; §=4.7.

Pemenue
0.85=1-1/k*; 0.15=1/k*; k*=6.667; k=2.58.
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- OBPA30BAHKA MeToauueckme ykasaHus

H

T[onyueHHblit nHTepBan onpezensercs kak X + 2.58-4.7 | To eCcTh rpaHHUIA-
Mmu sBIsitoTCs 4.72 1 28.98.

®opmyabl VIS cpeAHero apupMeTHYecKoro NUCIHEPCHU M CpeIHe-
KBA/IPATHY€CKOT0 OTKJIOHEHMS

Jlnst crpynmupoOBAHHBIX JAHHBIX YKa3aHHBIE YHCJIOBBIE XapaKTEpH-
CTHKH OIIPEIESIOTCS B BUJE:
x=1s st= 1 $(x-X) §=+/s?
n x;m; , n-12 X m;, )
1€ X; — CPEIHNE TOYKHU KJITacCOB; k — UHCIIO KITaCCOB.

Boruncianrtenbubie GopMyJibl AJisl CTPYNNMPOBAHHBIX JTAHHBIX

go L [&, o (Emx)] soJst

n—1| ;. ! n

riae n — o0beM BBIOOPKH,
k — ancio Kmaccos,

m; —4acCTOThlI,

X; — CpCIAHHC TOYKH B KJIACCC.

CTpyKTYypHbBIE CpeIHUE AJIsl CTPYNNMPOBAHHBIX JTAHHBIX

Hns onpenenenus moasl M, u Menmanbel M, paccMOTpuM ()parMeHT
TUCTOIPAMMBI, COOTBETCTBYIOUIMN HHTEpBalTy C HauOOJbIIEH 4acToTON u
JIBYMS COCETHUMU UHTEPBAIAMMU.

A mi

I
|
|
j M+
I
my_1 ! !
| l
I
! |
| |
| |
[ |
L

> x
X1 X Xi+1

Puc. 6. ®parMeHT rucTorpaMMmsl i onpeaeneHus moasl M,

m, —m
— kK~ Mgy
M,=x, +

2my —(my_ +my,,)
rne Ax=x,,,—x,=h.
Menuana onpenensercs no popmyie
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«Teopvm BEPOATHOCTN U MaTEMATUYECKAA CTAaTUCTNKAY.

OBPA30BAHKA MeToauueckme ykasaHus
) g
/2-F,
M, =x,,+ - l(x)AX,
mpq
rne F;(x)= X m; BeiOupaercs n3 ycnosus Fy(x)<n/2 u F, (x)>n/2,

X;<x
rae n — o0beM BeIOOpKHU, Ax =h ,

m;, , — 4YacTOTa MHTCpBAJIA, X,y — HMXHII I'PaHUlla UHTCPBAJIA, AJIsA

xoTtoporo BemonHserca Fy(x)<n/2 u F, ;(x)>n/2 (CM. HHTEPBAJIbHYIO
TadHIy).

I[Ipumep. Boruncnuth cpenHee apupmMeTHdeckoe, MeIuaHy, MOy H
CPEIHEKBAJPATUUECKOE (CTaHJAPTHOE) OTKIOHEHHE I CIEAYIOLIEro WH-
TEPBAJIBHOIO psAJia, IPEICTaBIEHHOIO TaoI. 7.

Tabmuna 7
Kaace rpanun Yacrorsl Cpennne Touxkn | HaxkomneHHble
KJjlacca YaCTOThI
10-15 6 12.5 6
15-20 22 17.5 28
20-25 35 22.5 63
25-30 29 27.5 92
30-35 16 325 108
35-40 8 37.5 116
4045 4 42.5 120
45-50 2 47.5 122
n=%m; =122 .
Pemenne.
= 1k 3130
X=—2 x;m; =———=25.66 .
n ,=21 o 122 ,Zl 122
Mennana
/2-F 122/2-2
M, =X, +5 L)\ 299 122/2728 5
m; 35
=20+0.943-5=20+4.714=24.714.
Mona
-22)- .
M, =20+ (35 )5 =20+ 13-5 =23.42.
70 — (22 + 29) 70 — 51

I[chepcm{ N CTaHAAPTHOC OTKIIOHCHUC MOI'YT OBITH OIIPCACIICHBI KaK 6y/:[eT
ITIOKa3aHO JaJIce. Brauane AJI OIIpCACIICHUA OUCIICPCHUU HMCIIOJIBb3YyCM MCXOMI-

LZ‘,(x - X)? m;
n—1;x

Hyilo dopmyry = Borunciienust mpeicTaBieHbl

B Ta0II. 8.
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«Teopvm BEPOATHOCTN U MaTEMATUYECKAA CTAaTUCTNKAY.

OBPA30BAHNKA MeTogu4eckue ykasaHus
) om—
Tabmuua 8
Kaacc Yacrorel | Cpenunss _
rpaHui TOYKA x;—X (x: _Xv)l m;(x: _X')Z
KJIAcCa X; ! e
10-15 6 12.5 -13.16 173.19 1039.14
15-20 22 17.5 -8.16 66.59 1464.98
20-25 35 22.5 -3.16 9.99 349.65
25-30 29 27.5 1.84 3.39 98.31
30-35 16 32.5 6.84 46.79 748.64
3540 8 37.5 11.84 140.19 1121.52
40-45 4 42.5 16.84 283.59 1134.36
45-50 2 47.5 21.84 476.99 953.98
2m; =122
>m;(x; — X)* =6910.58
.~ X)'m; _ 6910.
SZZZ(xl )m,=69 058257.11’
n—1 121
§=+57.11=17.56 .

OmnpenenuM AUCTIEPCHUIO, UCTIONB3YsI BHIYUCIUTENbHYIO GopMyiy. Bol-
YHCJICHUs IPE/ICTaBIICHBI B Ta0II. 9.

Ta6mmma 9
Kunace Yacrorel | Cpennsisi TOUKa m;Xx; mx?
rpaHui KJIAcCa X; !
10-15 6 12.5 75.0 937.50
15-20 22 17.5 385.0 6737.50
20-25 35 225 787.0 17718.75
25-30 29 275 797.0 21931.25
30-35 16 32.5 520.0 16900.00
35-40 8 37.5 300.0 11250.00
40-45 4 42.5 170.0 7225.00
45-50 2 47.5 95.0 4512.50
>m, =122
> m,x; = 3130.0
> m;x? =87212.50 .
2
2 (Zm iXi )
gt LMy = T 871212.50 - (3130.0)7 /122 6910.04 5711
n—1 121 ’
S =+/57.11="1.56 .
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OBPA30BAHKA MeToauueckme ykasaHus
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Meps! popmbl

K mepamM Gopmbl OTHOCATCS YMCIOBBIE XapaKTEPUCTHKH, TTO3BOJISIONINE
ceNaTh BBIBOJ O (DOPME YaCTOTHBIX PACTIPEICTICHII BEIOOPOYHBIX JaHHBIX.

PaccMoTpuM 9nCIIOBBIE XapaKTEPUCTUKUA, KOTOPBIE TTO3BOJISIIOT OIEHUTH
CUMMETPUYHOCTh pachpeneneHus. Eciam oTHOcUTeIbHO HanMOObIIEH YacTo-
Thl OCTaJbHBIC YACTOTHI JUISI COOTBETCTBYIONIUX HHTEPBAIOB MPUOIN3UTEITb-
HO paBHBI, TO TAKOE PACHpEEICHNE YacTOT OyaeT M300pakeHO THCTOTpam-
MOU WJIM TOJUTOHOM, UMEIOIMMUA CMMMETPHYHYI dopmy (ciaydail a) Ha
puc. 6. Ciydau B) U C) IPUBOAATCS COOTBETCTBEHHO JICBOCTOPOHHSS M Tpa-
BOCTOPOHHSIS YMITUPUIECKUE aCUMMETPUIHBIC PACTIPEICICHUS.

Am A m m; 4

________________>

»
> ” X

X

v
o

a) CHMMETPUYHOE B) Jlepast acummerpust  C) IIpaBas acummerpust
pacrpeieieHe 4acToT

Puc. 7
Koa¢ppuuuent acummerpun

B nanHom pasznene npuBoAuTCsS oHA U3 (HOpMyI Ui ONpeAeNeHus KO-
sdduLrieHTa aCUMMETPUU, KOTOPBIA HCHOJB3YETCA JUIsl ONpPEAEIICHUsS CUM-
METPUYHOCTHU PaCpEEICHHUS.

_ 3(X-M,)

Ax
S

b

rie A, — kKodphUIreHT aCuMMETPHH,

§ — cpenHeKBaapaTHIECKOE OTKIOHEHHE,

M. — menuaHa,

X - cpennee apudmMeTHUECKOE.
Ecnmu 3nauenne 3Toro ko3 GUIMEHTa UMEET MOJIOKUTEIHPHOE 3HAUYEHUE, TO
pacnpeneeHue UMEET MPABOCTOPOHHIOK (ITOJOKUTEIBHYI0) aCHMMETPHIO.
Ecnmu 3Hauenne A, OTpUIIATENILHO, TO pacHpeeiCHUE WMEET JICBOCTOPOH-
HIOIO (OTpHUIaTENbHYI0 acumMeTputo. Ecin A, = 0, To pacnpeneneHue cum-
METPUYHO. J[JI CHUMMETpUUYHBIX paclpeeiIeHU BBIMOIHICTCS YCIOBHE:
X = M,~=M,.
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OBPA30BAHKA MeToauueckme ykasaHus

H

MCTOI[I)I CTATUCTHYCCKHUX BbBIBOAOB

PaccmoTpuM OaMH M3 METOLOB CTAaTUCTUYECKUX BBIBOJOB, 4acTO HC-
IIOJIb3YEMBIN Ha IIPAKTUKE, METOJ OLICHKH I1apaMETPOB I'€HEPaJIbHON COBO-
KYITHOCTH. [Ipyrue MeTroJbl CTaTUCTUYECKUX BBIBOJOB TAKUE KAK METOJBI
IIPOBEPKH THUIIOTE3 M OLIEHKH B3aUMOCBS3HM IIOKA3aTeled MOXXHO HaWTH
B[, 2].

MeTtoapl OLEHKH MMapaMeTpOB IN€HEPAIbHOM COBOKYIIHOCTH JEJIATCS HA
TOYEYHBIE U UHTEPBAJIbHBIE.

To4yeyHbIMH OLEHKAMH I1APAMETPOB I€HEPATbHON COBOKYITHOCTHU $SIB-
JSFOTCS. BBIOOPOYHBIE OLICHKU ATHX MapamMeTpoOB, KOTOPHIE pacCMATPUBAIUCH
HaMH paHee. TodyeuHble OLIEHKM IapaMETpPOB PaCHpENEIICHUS, MOIYYEHHBIX
Mpy BBIOOpPKE, HE Nal0T MH(OPMAIUMIO O CTENEHU OJU30CTH HMX 3HAYEHUU
TEOPETUYECKOMY 3HAYEHUIO OLIEHUBAEMOTO MMapaMeTpa. B aToM ciydae Hemnb-
351 OTBETUTh HA BOMPOC, KAKyI0 OLIMOKY MbI COBEpIIAEM, IPUHUMAsT BMECTO
TEOPETUYECKOI0 3HAYEHHUs MapaMeTpa ero OLEHKY. B C¢BsA3M ¢ 3TUM BO MHO-
I'MX CIIy4asx CJIEIyeT ONpPENENsaTh HE TOYEUHYIO OLEHKY TEOPETUYECKOTIO I1a-
paMeTpa, a MHTEPBAJbHYI0 OLEHKY, KOTOpas OCHOBAaHA HA ONIPEACIICHUHU
HEKOTOPOTO HMHTEpPBaJIA, BHYTPHU KOTOPOTO C ONPEACIIEHHOW BEPOSTHOCTBHIO
HaxOJMTCSl NCTUHHOE 3HAYECHHE IapameTpa. TO €CThb CIEAYET ONPENEINUTh UH-
TEpPBAJI, KOTOPBIA C BEPOSITHOCTBIO P OXBAaTBHIBAET OLICHMBAEMOE 3HAYECHHUE
napamMerpa.

Opnum u3 HamboJee BaXHBIX AJIA MPAKTUKH F€HEpaIbHBIX MapaMeTpOB
ABJISIETCS MAaTEMATUYECKOE OKHJIAHUE WM TeHEpAIbHOE cpenHee. Hanpumep,
YIPABISAIOMIMN KPYITHOM KOMIAHWEW XOUYET YCTAaHOBUTH, KAKOE KOJIMYECTBO
JTHEW B CPEHEM COTPYAHHUKU €ro (pupMbl MPOMyCTUiIu mo 6osne3nu. Eciau B
bupme ThICSIUM paOOTHUKOB, TO HAIMPSMYIO MOJIYYUTh 3TO YHCIO CIOXKHO.
Hcnonb3yst cCTaTUCTUUECKUE METOJIBI MOKHO OIPEIENIUTh 10 BBIOOPKE Cpeji-
Hee apu(PMEeTHUECKOe MPOIYIIEHHBIX JHEH U B3ATb 3Ty CPEIHIOI apHudme-
TUYECKYI0 B Ka4€CTBE OLIEHKU T'€HEPAIBHOIO CPEIHEro U CHENaTh BBIBOJ O
BCEW TI'€HEPAJIbHON COBOKYIIHOCTH IO IIOJIyYYEHHOMY CPEIHEMY 3HAUYECHHUIO.
Cpennee apudmerndeckoe OyneT SBIATHCS TOYCUHOW OIEHKON reHepasbHO-
I'0 CPEIHETO, HO KaK TOYHO OLICHMBAET OHO 3TO I'€HEPAJIBbHOE CPEHEE, MBI HE
3HAEM.

NHTepBanbHbIE OLIEHKU JAIOT OTBET HA 3TOT BOMPOC.

Ecnu cpennee 3HaueHMe, HAIEHHOE 110 PE3yJIbTaTaM BbIOOPKH, ABIISIET-
CA TOYEYHOW OLICHKOW MAaTEMAaTHUYECKOro Oxujanusi M(X), TO BEPOSITHOCTb
TOT0, YTO JEHCTBUTENBHOE 3HAUEHUE OLIEHUBAEMOM BENUYHMHBI M(X) JIEKUT B
npenenax (X —A < M(x)< X +A) onpenensercs B BHJE:

P(IX-A<M(x)<X+A)=1-a,
rae P =1-a — goBepureibHas BEPOSATHOCT,
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OBPA30BAHKA MeToauueckme ykasaHus
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0L — YPOBEHb 3HAYNMOCTH,

A — TOYHOCTBH OLICHKH.

Br16op noBepuTENBbHONM BEPOSITHOCTU OMPEAENSIETCS] KOHKPETHBIMU YC-
JoBusAMHM 3aa4u. OOBIYHO UCTIONB3YIOTCA 3HaYeHus P = 0.9, 0.95, 0.99.

JIns maHHBIX 3HAUYEHUW JOBEPUTEIIBHOU BEPOATHOCTH YPOBEHBb 3HAUU-
MocTu cooTBeTcTBeHHO paseH (.1, 0.05, 0.01. [loHuMars TOBEpPUTEIBHYIO
BEPOSITHOCTh CJENYeT claeAyromuMm obpazoM. Ecnu w3 renepalibHONW COBO-
KYITHOCTH JIeJIaTh BBIOOPKH, & TI0O HUM OTPECNISITh OIECHKA UCTUHHOTO Tapa-
MeTpa, To B o Y% cilydaeB 3TU OLICHKHU HE OyyT MPUHAJIEKATh YKa3aHHOMY
WHTEPBAILY, KOTOPBI HA3bIBAETCS JOBEPUTEIBHBIM.

Ha mpaktrke BakHYIO poJib UTpaeT JJIMHA IOBEPUTEIIBHOTO UHTEPBAa.
Cnenyer OTMETHThH, YTO YEM MEHBLIE JJIMHA JOBEPUTEIBLHOIO HWHTEpBAJIA,
TEM TOYHEE OLEHKa. Eciy JiIuHa JOBEPUTENBHOTO MHTEpBaja BEJIUKa, TO
OLIEHKAa MaJI0 MPUrOAHA JIs NMpakTHKU. J[JIMHA JOBEPUTEIBHOIO WHTEpBAJIA
CBsi3aHa C 00BEMOM BBIOOPKH M JOBEPHUTEIHbHON BEPOSTHOCTBHIO, UTO BHUJIHO
u3 (popMyII, TPUBOAUMBIX HUXKE.

HNHTepBa/IbHOE OLIECHUBAHUE MATEMATHYECKOT0 OKUJAHUS CIIYyYau-
HOW BeJIUYHUHBI

1. Ucxonum U3 clieyronux MpeanoioKeHHi:

reHepaigbHas BIOOpKa pacipeiesieHa 0 HOpMaJIbHOMY 3aKOHY;
BBIOOpKA OECrOBTOpHAS;

e  3HAYEHME Te€HEepaJbHOU aucnepcuu D(X) U3BECTHO.

B sTtom ciiyuae

Pl X-Z,——<Mx)<X+Z,,——|=1-0a,
n Jn
rme X — BBIOOPOUYHOE CpesHee,

Z,,, — KBaHTWJIb HOPMAJIBHOTO PAacHpeNeNIeHus WM TaKoe 3HA4YEHHE

(cMm. Tabnuiy QyHkiuu pacnpeaeneHuss ®(x) craHIapTU3UPOBAHHOTO HOP-
MasibHOTO pacnpeaenenus N(0,1)), npu koTopom

a c
O(Z,,)=1- E , €=—= — cCpemHss KBaJgpaTHdecKas OIINOKa,

Jn

c
A=Z,,—— — TOYHOCTb OLICHUBAHUS.
\Vn

s Hanbosee ynmoTpeOUTENbHBIX 3HAYCHUN JTOBEPUTEIBHON BEPOSTHO-
ctu 1-a = 0.9, 0.95, 0.99, 0.9973 kBaHTWIM CTAaHAAPTU30BAHHOTO HOPMAIlb-

HOTO pacripeencHus Z, COOTBETCTBEHHO PaBHBI:
Zy» =1.64,1.96, 2.58, 3, 3.37.

57

YUYEEHO-METOAOAVYECKW 3AKPbITb
OOKYMEHT

X




"li,. , mm'm"“"n""nm «Teopust BEPOATHOCTM W MaTeMaTiyeckast CTaTUCTUKay.
OBPA30BAHKA MeToauueckme ykasaHus

H

é:g:.\ WHCTHTVT

A

2. Ucxonum U3 CeayomuX MpearnoIoKeHHH:

e T€HEpaJIbHasi COBOKYMMHOCTh pacipeiesieHa 0 HOPMaJIbHOMY 3aKOHY;

« BEIOOpKa O€CIIOBOPOTHAS,

e3Ha4YeHUE D(X) HEM3BECTHO, a BMECTO HEro MCIOJB3YeTCs €€ OIICHKA,
ompesensiemMas o BHIOOPKE B BUJIE:

S= |1 S -X)7.
n—1;

B sTom ciiydae

S - S
—<MEX)<X+t,, —
n ok n

rac t(x,k — 3HAYECHWE KBAHTUJIA CTAaTUCTUKHU t, paCHpeHGHGHHOﬁ 10 3aKOHY

P| X -t =1-2a,

o,k

CTplOZICHTA;

k — gucio creneHei cBOOObI MM YUCIO JIEMEHTOB BBIOOPKU MHHYC
YHCIIO CBSA3EH, KOTOPBIE HAJIOKEHBI Ha 3JIEMEHTHI BEIOOPKU kK =n — 1;

0L — YPOBEHb 3HAYUMOCTH.

IIpumep 1. HeoO6xoauMo yCTaHOBUTH B TE€UCHHE CKOJIBKHUX JIET KOMIIa-
HUU JaHHOW cTpaHbl BeAyT TOpromito ¢ Muaueit. CnyyaiiHo BbiOpaHHbIE 44
(bupMBI TIOKa3anu, 4YTO BeAyT TOprosito B cpeanem 10.455 ner. Ilpennono-
JKHM, YTO U3BECTHO T'€HEPAIIBHOE CPEAHEKBAAPATUUECKOE OTKIOHEHUE U OHO
paBHo 7.7 net. Iloctpouts 90 % noBepUTENbHBIM HHTEPBAJ ISl TEHEPAIBHO-
IO CPEJIHETO.

Pemenne. meem n = 44; X =10.55 ; o = 7.7. Tak kak U3BECTHO TeHE-
pajpHOE CPEHEKBAIPATUYECKOE OTKIOHEHHUE G, TO JOBEPHUTEIbHBIN UHTEP-
BaJl opeaeIsieTcs 1Mo opmyie

= () (e}
X - Za/zﬁ Za/zﬁ ;

P=1-0=0.9; o/2=0.05. Ilo tabnume ¢hyHKIUHU pacrpeaesiecHusl CTaH-

<SM(x)< X+

JAPTU30BAHHOIO HOPMAJILHOTO paclpelenenus onpenenieM Z,, =—1.645 .
JloBepHUTENBHBIA HHTEPBAJI BEIYUCIISECTCS KaK

10.455 —1.645 - 7.1 < M(x)<10.455 +1.645 7.1 ,
Va4

10.455—1.91< M(x) < 10.455+1.91, 8.545 < M(x) < 12.365,
P(8.545< M(x)<12.365)=0.9 .

ToyeuyHas oleHka reHepaibHoro cpeanero cocrasigetr 10.455 ner. Untep-
BAJIbHAS OLICHKA YKa3bIBAECT, YTO T'€HEPAIBHOE CPEAHEE HAXOIUTCI MEKIY
8.545 n 12.365. Tounocts onennBanusa 1.91.
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IIpumep 2. Ha ocHoBanuu 00pabOTKM JaHHBIX BIOOpKU U3 145 3Haue-
Huil nonydeHo X =31.40 ;.8 = 3.26. Onpenenuts J1OBEPUTEIbHBIA HHTEPBAI
JUIsL TeHepalIbHOM cpenneit ¢ P = 0.99.
Pemenne. /loBepuTenbHbIi HHTEPBA BHIYHCISETCS MO (opMyIie
X-t

ok

S = S
——=SMx)SX+t,,—F—.
OmnpenensieM ¢, ; =% 9;144 10 TaOmuuEe pacnpenenenus CrprosieHTa
(cM. TabJMIy B NPUIOKCHHUH) &) 41144 = 2.58 . ['paHuIBl TOBEPHTENBHOTO

WHTEpBaJa
3.26 3.26

< M(x)<31.40+2.58 )
V145 () V145
31.40-0.70< M(x)<31.40+0.70, 30.70< M(x)<32.10.

31.40 - 2.58

['enepanvHOe cpenHee OyaeT HaxoauThes B uaTepBaie (30.70, 32.10).
5. ATOI'OBBI KOHTPOIb

5.1. TpeGoBaHus A4 cAa4uM 3a4€Ta

K 3auéry pomyckaroTcsi TOJBKO T€ CTYJEHTBHI, Y KOTOPHIX CJIaHbl U 3a-
YTEHBI BCE UHIUBUIYAJIbHBIC 3aJaHUS.

Crynentsl, oOygaromuecs o K3®, ciaror 3a4€t Bo BpeMsi 3UMHEN K-
3aMEHAIlMOHHOW ceccuu 1o OwmiieraMm (B yCTHOM WJIM NMUCBMEHHOH (dopme).
Kaxxnpiii OmiteT coaepKUT HECKOJIBKO THIOBBIX 3a/1a4 (10 YCMOTPEHHIO TIpe-
noxasareniss oT 5 g0 10). 3au€r cumTaeTcs CIaHHBIM, €CJIM BBIMIOJHEHO HE
menee 60 % 3amannii Ounera.

CrynenTtsl, oOyyatomuecs ¢ ucrnois3zoBanuem J{OT, caatot 3auéT B Tec-
ToBOM Popme (on-line pexkum). 3au€THBIN TeCT coaepkuT 20 TeCTOBBIX 3a/a-
HUW pa3IMYHOTO YPOBHS CI0KHOCTH. CTPYKTypa TecTa MpeACTaBiIeHa B Ta0-

JIULIE:
Tun 3apanus KosnvecTtBo | YpoBeHb
B TeCTe CJIOKHOCTH

3aaHue Ha BHIOOP €IMHCTBEHHOT'O OTBETA 8 1
3aanue Ha BBIOOP MHOYKECTBEHHBIX OTBETOB 4 2
3ajaHue Ha YCTAaHOBJIEHUE IMOCIEA0BATEIbHO- 4 2

CTH

3ajaHue Ha YCTAaHOBJICHUE COOTBETCTBUS 2 3
3ajaHue ISl KpaTKOro OTBETA 2 3

3a4€T BBICTABIISICTCS 110 CYMMC Ha6paHHBIX 0ajIoB 3a 3adJaHusa TCCTa U
IO pe3yjibTaTaM CAa4Yu MHANBUAYAJIBHBIX JOMAITHUX SaﬂaHHﬁ.
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JIMCTAHLHOHHOIO «Teopust BEPOSITHOCTM 1 MaTEMaTUYECKas CTaTUCTMKAY.

OBPA30BAHKA MeToauueckme ykasaHus

H

G HHCTHTVT
o

5.2. O6pa3upl OMJ1eTOB K 3K3amMeny 1 K3®
buiaer Ne 0

———

1. Haiimute yHKOUMIO pacnpeneieHus CIydailHOW BENWYWHBI &, 3aJaHHOU
(byHKUMEN MIIOTHOCTU

f(x)=1"

0, x> =
2

2. Jlna cucrembl ciaydaHeix BenuwuuH (E,m) D[E]=5, D[n]=6,
cov (&, ) =-3. Haiiqute D[2§—n+1].

3. B %ene3H0I0POKHOM COCTaBe 25 BaroHOB, IPYKEHHBIX YIJIEM JIBYX COp-
ToB: 15 BaronoB conepxut 60 % yrusa nepsoro copta u 40 % yriasi BTOporo
copta; 10 BaronoB — 85 % mnepBoro copta u 15 % BTOporo copra. CiaydaitHo
B3SATBIM JUIA aHAJIM3a KyCOK YTl OKas3ajcs BTOporo copra. Hanaure BeposT-
HOCTb TOT'O, YTO OH B3ST U3 BaroHa MepBOM IPyNIIbI

4. KonTponpHas paboTa COCTOMT U3 TpEX BOMpocoB. Ha kaxaplii BOTPOC
IIPUBEICHO 4 OTBETA, OAMH U3 KOTOPBIX NpaBUIbHBINA. COCTaBbTE 3aKOH pac-
npeieneHus CiaydyalHOW BENWYMHBI & — 4ucia MPaBWIbHBIX OTBETOB IpHU
IIpOCTOM yrajasiBaHuu. Haliiure mMaTeMaTH4ecKOe OXUIAHUE U JUCIEPCHUIO
ATOM CIy4YalHOW BEJIUYUHBI.

5. JlaHbl ABE HE3aBHCHMBbIE CIy4YallHbIE BEJIMYMHBL: & paclnpenesneHa 1no Hop-
(=)’
e ' ,m pacmpejeneHa paBHOMEpPHO Ha OT-

1
MaJbHOMY 3aKoHYy f(x)=
527
peske [0, 1] . Haiinure MareMaTnuyeckoe okHuJIaHue U gucnepcuro En u & + 1.
6. B pesynbrare n =14 onbIToB ObLIa MONTyYeHA HECMENIEHHAS OICHKA JIJIS
JUCTIEpCHH HOPMAJLHOM clydaifHol BenmuuHbl §° =45. Haiiaute nosepu-
TEJIbHBIA HWHTEpPBAI JUIsl JAUCHEPCUU TIPU JOBEPUTEIHHON BEPOSITHOCTH
v =0,98.

5.4. O0pa3upl Ou1eToB K 3k3ameny aias JOT
buser Ne 0

3amanust Ha BLIOOP €IMHCTBEHHOI0 OTBETA
3apanue 1. JlocToBepHBIM COOBITHEM HA3bIBACTCS COOBITHE, ...
1. KoTOpOE MPOUCXOAUT BCET/IA;
2. KOTOpOE YK€ IIPOMU30IILIO;
3. KOTOpOE B Pe3yJIbTaTe JAHHOTO YKCIIEPUMEHTA 00S3aTEIHHO MPOU30MIET;
4. BEpOSITHOCTH KOTOPOTO paBHa 1.
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L 4\ HHCTHTYT

OTtBerT:

3aganme 2. [Iycte 4 — HekoTopoe coObiTHe. Torma BEpOSTHOCTh MPOTHUBO-
T0JI0KHOTO eMy COObITHA A paBHa...
1.— P(A)
2. P(A)
L
P(4)
4.1-P(A)
Otser:

3aganme 3. MatemaTuueckoe OXHJAHHE CIIYYallHON BEJIMYMHBI, pacupee-
JNEHHOM IO MOKa3aTeIbHOMY 3aKOHY C INTIOTHOCTBIO f(Xx) = Ze_zx, x €0, 0),

paBHoO...
1.0,5
2.0,25
3.2

4.4
5.2
OtBeT:

3ananue 4. [Ipu TpancnoptupoBke smuka ¢ 10 mapamu (3 6enbix u 7 uép-
HBIX) OAMWH ap noTepsuics. [lociie 3TOro u3 siuKa BEIHUMAETCS OJIUH 1Iap.
Toraa BepOSITHOCTb MOSIBJIEHUS OEJIOro 1mapa paBHa...

1.0,3

2.0,7

3.0,27

4.0,21

5.0,09

Otser:

3amanue 5. JluckpetHas ciydaiiHas BeJIMUMHA 3aJaHa PSOM paclpeiesIeHHs
X; 0 2 3 5

1
D; 0,2 0,3 04 0,1
MaremaTH4eCKOE 0KUTAHUE ITOM CIIYYAMHOW BEJIMYMHBI PABHO. ..
1.2,5

2.2,6

3.3

4.23

OTtBerT:
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H

3apanue 6. HenpepsiBHas ciiydyaiiHas BEJIMYMHA MOJUUHSAETCS HOPMAIbHOMY
3aKOHy ¢ mapameTpamu a =2, o=3. Torma ¢ BepostHocThiO 0,9973 Bce
BO3MOYKHBIC 3HAUYCHUS 3TOU CIIyYaWHOW BEJIMYUHBI IPUHAJIEKAT HHTEPBAILY
1. (-3;3)

2. (-7;11)

3. (~o0;00)

4. (-9;9)

OTBeT:

3aganue 7. Teopema CIIOKCHMUS BEPOSITHOCTEN UMeEeT BU]T
P(A+B)=P(A)+ P(B), eciu...

1. A u B HECOBMECTHBI

2. A u B coBmecTHBI

3. A u B ne3aBUCUMBI

4. A u B 3aBucuMBI

Ot1BeT:

3ananue 8. CiyyaiiHasg BelMYMHA pacOpe/iesicHa PaBHOMEPHO Ha OTPE3KE
[2,5]. Torna pynknus mmotHOCcTH (quddepeHimansaas QyHKIUS pacnpeae-
JICHUS) UMEET BU/I. ..

s

0, x<0,
1
1.y=4§, 2<x<5,
0, x>5
(0, x<0,
2. y=143, 2<x<5,
0, x>5
(0, x<0,
3.y=45;x, 2<x<5,
I, x>5
0, x<0,
1
4. y= g, 2<x<5,
\1, x>5
OTtBerT:
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0IiPA3I]BAIIHﬂ MeToauueckme ykasaHus

3anannﬂ Ha Bmﬁop MHOKECTBCHHbBIX OTBCTOB

3ananme 9. BriGepute BepHble yTBEepx)AeHUS, ecnu F(x) — QyHKIus pac-
npeneneHus CaydyalHoN BeTUYUHBI §

1. F(x) —neyObIiBaromas (QpyHKIIHS;

2. F(x) — Bo3pacraromias QyHKIUS,

3. obnacteto onpenenenus F(x) seusercs [0;1];

4. obnacteio onpezenenus F(x) sBigercs (—oo;+©);

OTtBeT:
3aganme 10. /luckperHas cimydaiiHas BenwumHa & 3amaHa (QyHKIHEH pac-
0 x <1,
Fx) 0,35 1<x<2,
npeaeneHus: F(x)=-
0,85 2<x<3,
1 x>3
Torna 4UCIOBBIMU XapaKTEPUCTUKAMU JAHHOW CIIy4allHON BEJIMYUHBI SIBJISI-
FOTCHL. ..
1.1,8
2.6,94
3.1
4.3,7
OTtBeT:

3aganme 11. Ha Tpéx kaproukax Hanucansl nudpsl 1, 2, 3. J[Be U3 HUX, 0JHa
3a IpYroM, BBIHUMAKOTCS. DJIEMEHTAPHBIM UCXOJ0M 3TOTO ONbITA HE SABJISET-
cst

1.12

2.21

3.22

4.11

OTBeT:

3aganme 12. MatemaTuueckoe OXKUAaHUE PABHO 2 Y CIIy4alHOMN BEJIMYHUHbI

1. F(x)=1-¢™"
2k
2. P(k)y="-¢
(k) 0
1 (x-1)?

3. f(x)=2\/%e 8
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(1Y (2)
4 P(m)=C (3) @

OTBerT:

3aZ[aHI/lﬂ HA YCTAHOBJICHHUE ITOCJIECA0BATCIBHOCTH

3ananme 13. U3 ypHbI, conepxaiieit 4 6enbix U 6 4€PHBIX IAPOB, CIydai-
HBIM 00pa3zoM u 6e3 Bo3BpalieHus u3Biekaercs 3 mapa. CiaydaiiHas BETUIU-
Ha  — 4yucio Oenbix mapoB B BeIOOpKe. Pacmonoxure 3Hauenus 0, 1, 2, 3

CIIy4aifHOUM BEIMYUHBI & B MOPAIKE BO3PACTAHUS UX BEPOSTHOCTEH

1. 0
2. 1
3.2
4. 3
OTBerT:

3aganue 14. 3a1ad 3aKOH pacnpeieICHNs] JUCKPETHON CITyYailHON BEJTUYUHBI
x| =1 1 2 3

p; 102 0,4 0,3 0,1

Pacnionoxure 4ucioBbie XapaKTCPUCTHUKH B cne):[y}omeﬁ IoCJICA0BATCIIbHO-
CTH:

Moz(a; MAaTCMATHYCCKOC OXKUIAAHUC, NUCIICPCHA, HayaJIbHBIM MOMEHT BTOPO-
ro 1mopsaaKa

1. 1,49

b

.1
L1
22,7
.3

|V R SN VS I\

6.2,3
OTBeT:

3aganme 15. PacnoyioxxuTe CiydailHble BEJIMYMHBI B CIICAYIOIIEM MOPSIAKE
pPaBHOMEPHOE paclpeiesieHHe; MoKa3aTelIbHOE pachpeiesieHne; OMHOMHUAIb-
HOE pacrpeneieHue; pacnpeaenenue [lyaccona

1. f(x)=2,5¢>, x>0

m

2. P(m)= 3—8_3
m!
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A

10,5 xe[2:4]
3 f(x)‘{o x¢[2;4]

4. B,(m)=Cj, (O,63)m (0,37)
OTBer:

10—-m

3aganme 16. BeposATHOCTH TOro, 4TO CTYJEHT CAACT 3K3aMEH IO MCTOPHH,
paBHa 0,9; nmo s3xoHomuke — 0,9; mo marematuke — (0,8. pacrnonaoxuTe B Mo-
PSZIKE BO3PACTAHUS BEPOSTHOCTEH CIICTYIOIINE COOBITHS:

1. CTyEeHT cIacT TOABKO OJIMH DK3aMEH;

2. CTYICHT CIIACT XOTs OBbI OJMH DK3aMEH.

3. CTYZIEHT CIACT TPU SK3aMEHA;

4. CTyZEHT CIacT MO KpallHEW MEPE ABA SK3aMEHA;

OtBeT:

3aganus Ha YCTAHOBJICHUE COOTBETCTBUSA

3apanme 17. BeposTHOCTH TIONaaHus B 1eb A1 1-ro, 2-10, 3-T0 CTPEIKOB
COOTBETCTBEHHO paBHbl p, =0,8; p,=0,7; p,=0,9. Kaxnelii u3 crpenkos

JIEJIaeT M0 OJIHOMY BBICTpENy. Y CTAHOBUTE COOTBETCTBHE:

COBBITHUE BEPOSTHOCTD
1. HUKTO U3 CTPEJIKOB HE MOMAaJ B LIEJIb 1.0,504
2. BCE CTPEJIKU MOMaIu B 1IEJb 2.0,398
3./1Ba CcTpeJiKa MOMNaJik B LETb 3. 0,092
4. oIWH CTPEIOK Mnonai B 1eJIb 4. 0,006

OTBeT:

3aganue 18. U3 ypusl, cogepxkaimiein 4 6enbix U 6 4€pHBIX MIAPOB, CIydail-
HBIM 00pa3oM u 0e3 Bo3BpalieHus u3Biekaercs 3 mapa. CioydaiiHas BeTIH-
Ha § — 4uClIo YEPHBIX MIAPOB B BHIOOPKE. Y CTAHOBUTE COOTBETCTBHE MEKTY

3HAYCHHUSIMH CITy4YailHOM BETUYMHBI & M UX BEPOSTHOCTSIMHU.

3HaueHus: BepositHOCTH:
1.0 1.3/10
2.1 2.1/6
3.2 3.1/30
4.3 4.1/2

5.1/10
OTBeT:
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SallaHI/lﬂ AJIA KPaTKOIr'o 0TBETAa

3amanue 19. Panuct BbI3bIBaE€T KOppecnoHAEHTa. BeposSTHOCTH TOro, 4yTo
BbI30B OyneT mpuHAT, paBHa 0.6. Haiinure BeposTHOCTH TOrO, YTO KOppec-
MOHJEHT OTBETHUT JIUIIb HA YETBEPTHIN BHI3OB.

Otser:

3aganue 20. HenpepriBHas ciydaiiHas BelWYuHaA & 3a/aHa MHTETPajbHOU
byHKIMEN pacnpenenenus

0, x<2
F(x)=< (x=2)*, 2<x<3
1, x>3

Haiinute P(2,5<&<3,5).
OtBeT:

6. YHEBHO-METO/IMYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

6.1. JIuteparypa o0s13aTesibHAS

1. Koncrantunosa JI.U. Teopus BeposATHOCTEN U MaTeMaTUYECKAs CTa-
TucTHKa: yueb. mocobue. — Tomck: U3n-so TITY, 2005. — 140 c.

2. Benruens E.C. Teopust BepositHocTel. — M. «Bbicil. mk.», 1998. — 575 c.

3. PoxkoBa O.B. Maremaruka. U. 3. D1eMEeHTBI TEOPUU BEPOSITHOCTEM:
yue0. mocodbue.— Tomck: U3a-so TITY, 2011.

4. Konemaes B.A., Kannanna B.H. Teopust BepoTHOCTEN U MaTeMaTHu-
yeckas crtatuctuka. — M.: Uadpa-M., 1997. — 300 c.

6.2. J/IutepaTrypa 10n0JHHUTEIbHAS

5. bekumeB I'.A., MutpodanoB E.H., CemenoB A.T., Co6oner B.D.
Teopus BepOSTHOCTEN M MaTeMaTHYeCKash CTAaTUCTUKA: y4yeb. mocobue st
CTYJCHTOB 3a04HOU hopmbl 00ydeHus. — HoBocubupck, 1997. — 173 c.

6. Bentuens E.C., OBuapoB JI.A. Teopust BepostHocteil. CO. 3anad. —
M.: Bercm. mk., 1965. — 363 c.

7. Coopnuk 3ama4 nmo maremaruke st BTY3o0B. Teopus BeposTHOCTEH
1 MateMarudeckas cratuctuka. — M.: Hayka, 1990. — 431 c.

6.3. YueOHO-MeTOAMUECKHE ITOCOOUS

8. Koncrantunosa JI.W. Teopust BEposITHOCTEN U MaTeMaTH4eCKasl CTa-
tuctuka. Yacts I. Pabouas terpanp. — Tomck, 2000. — 48 c.

9. Koncrautunosa JI.U. Teopus BepossTHOCTEN U MaTeMaTUYECKas CTa-
tuctuka. Yacts [I. Pabouas terpanb. — Tomck, 2000. — 44 c.

6.4. Internet-pecypcsl
10. Caiit TITY. — Pexxum nocrtyna: http://www.tpu.ru, BXoJ1 CBOOO HBIMH.
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«Teopns BEpOATHOCTM 1 MaTeMaTUYeckas CTaTUCTUKaY.
MeToanyeckue ykaszaHus

MNPUJIOKEHUE
Taomuna [
1
®ynknus Jlannaca O(u) = N .([ e dt
u 0 1 2 3 4 5 6 7 8 9
0.0 10.0000 {0040 (0080 0120 |0160 [0199 0239 (0279 (0314 |0359
0.1 0398 (0438 |0178 |0517 |0557 |0596 [0616 |0575 (0714 |0753
0.2 0793 (0832 |0871 (0910 |0448 0937 (1026 |1034 (1103 |[1141
0.3 1179 |1217 |1255 (1293 |1331 |[1368 [1405 |1443 (1480 |1517
0.4 1554 |1591 |1628. [1654 |1700 |[1736 [1772 |1808 |[1841 |[1879
0.5 1915 1950 |1985 (2019 |2054 |2088 |2123 |2157 (2190 |2224
0.6 2257 (2291 (2324 2357 |2389 (2422 |2454 |2486 (2517 |2549
0.7 2580 |2611 |2642 (2673 |2703 (2734 |2764 |2794 (2823 |2852
0.8 2881 |2910 2939 (2967 |2935 (3023 |3051 |3078 (3103 |3133
0.9 3159 (3186 |3212 (3238 |3264 |3289 (3315 |3340 (3365 |3389
1.0 3413 |3437 |3461 (3485 |3508 (3531 (3554 |3577 (3599 |3621
1.1 3643 |3C65 |3G86 (3708 |3729 |3749 (3770 |3790 |3810 (3830
1.2 3849 |3869 3883 (3907 |3925 (3944 3932 |3980 (3997 |4015
1.3 4032 (4049 |4066 |4082 (4039 |4115 (4131 |4147 |4162 (4177
1.4 4192 |4207 (4222 |4236 |4251 4265 |4279 14292 (4305 |4319
1.5 4332 |4345 (4357 |4370 |4382 (4394 |4406 (4418 |4429 |4441
1.6 4452 14463 (4474 |4184 |4495 4505 |4515 |4525 |4535 |4545
1.7 4554 (4564 |4573 (4582 |4591 |4599 [4608 |4616 |4625 |4633
1.8 4641 (4019 |4656 (4654 (4671 |4673 4636 4693 |4699 [|4706
1.9 4713 |4719 |4726 |4732 |4738 (4744 |4750 |4756 (4761 |4767
2.0 | 47725 |47778 (47831 |47882 |47932 (47981 |48030 (48077 |48124 |481699
2.1 | 48214 |48257 |[48300 (48341 |48582 (48422 |48461 |48500 (48537 |48574
2.2 | 48610 |48645 (48679 |48713 |48746 (48778 |48809 [48840 (48870 |48899
2.3 | 48928 |48956 (48983 |49010 [49036 [490S1 |49086 [49111 (49135 |49158
2.4 | 49180 |49202 (49224 [49245 149266 (49286 |49305 (49324 |49343 |49361
2.5 49379 |49396 (49413 (49430 |49446 (49461 |49477 |49492 (49506 |49520
2.6 | 49534 |49547 |49560 (49573 |49585 (49397 |49609 |49621 [49532 |49643
2.7 | 49653 |49664 (49674 [49683 |49693 (49702 |49711 |49720 [49728 |49733
2.8 | 49744 (49752 (49760 |49767 |49774 (49781 |49788 [49795 (49801 |49807
2.9 | 49813 |49519 (49825 |49831 (49836 (49841 |49846 [49851 (49856 |49861
3 0.4986 (49903 49931 [49952 (49966 |49977 (49984 (49939 [49993 (49995
4.0 0.499968
4.5 10.499997
5.0 {0.49999997
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A

Taomuma I1
DyHKIUs pacnpeaeeHusi HOPMHPOBAHHOTO HOPMAJILHOTO pacnpeieeHust

®(x)=(1/27) [ " at

X 0o | 1] 2] 3 | 4]|s5]6] 7] 8] 9
0.0 0,50000 50399 50798 51197 51595 51994 52392 52790 53188 53586
0.1 53983 54380 54776 55172 55567 55962 56356 56749 57142 57535
0.2 57926 58317 58706 59095 59483 59871 60257 60642 61026 61409
0.3 61791 62172 62552 62930 63307 63683 64058 64431 64803 65173
0.4 65542 65910 66276 66640 67003 67364 67724 68082 68439 68793
0.5 69146 69497 69847 70194 70540 70884 71226 71566 71904 72240
0.6 72575 72907 73237 73565 73891 74215 74537 74857 75175 75490
0.7 75804 76115 76424 76730 77035 77337 77637 77935 78230 78524
0.8 78814 79103 79389 79673 79955 80234 80511 80785 81057 81327
0.9 81594 81859 82121 82381 82639 82894 83147 83398 83646 83891
1.0 84134 84375 84614 84850 85083 85314 85543 85769 85993 86214
1.1 86433 86650 86864 87076 87286 87493 87698 87900 88100 88298
1.2 88493 88686 88877 89065 89251 89435 89617 89796 89973 90147
1.3 90320 90490 90658 90824 90988 91149 91308 91466 91621 91774
1.4 91924 92073 92220 92364 92507 92647 92786 92922 93056 93189
1.5 93319 93448 93574 93699 93822 93943 94062 94179 94295 94408
1.6 94520 94630 94738 94845 94950 95053 95154 95254 95352 95449
1.7 95543 95637 95728 95818 95907 95994 96080 96164 96246 96327
1.8 96407 96485 96562 96638 96712 96784 96856 96926 96995 97062
1.9 97128 97193 97257 97320 97381 97441 97500 97558 97615 97670
2.0 9772597778 97831 97882 97932 97982 98030 98077 98124 98169
2.1 98214 98257 98300 98341 98382 98422 98461 98500 98537 98574
2.2 98610 98645 98679 98713 98745 98778 98609 98840 98870 98899
23 98928 98956 98983 99010 99036 99061 99066 99111 99134 99158
2.4 99180 99202 99224 99245 99266 99286 99305 99324 09343 99361
2.5 99379 99396 99413 99430 99446 99461 99477 99492 99500 99520
2.6 99534 99547 99560 99573 99585 99598 90609 99621 99632 99648
2.7 99653 99664 99674 99683 99693 99702 99711 99720 99728 99736
2.8 99744 99752 99760 99767 99774 99781 99788 99795 99801 99807
2.9 99813 99819 99825 99831 99836 99841 99846 99851 99856 99861
3.0 99865 99869 99874 99878 99882 99885 99889 99893 99896 99900
3.1 99903 99906 99910 99913 99916 99918 99921 99924 99926 99929
3.2 99931 99934 99936 99938 99940 99942 99944 99946 99948 99959
33 99952 99953 99955 99957 99958 99960 99961 99962 99964 99966
34 99966 99968 99969 99970 99971 99972 99973 99974 99975 99976
3.5 99977 99978 99978 99979 99980 99981 99981 99982 99983 99983
3.6 99984 99985 99985 99986 99986 99987 99987 99988 99988 99989
3.7 99989 99990 99990 99990 99991 99991 99992 99992 99992 99993
3.8 99993 99993 99993 99994 99994 99994 99994 99995 99995 99995
3.9 99995 99995 99996 99996 99996 99996 99996 99996 99997 99997
4.0 99997 99998 99999 99999 99999
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«Teopust BEPOSATHOCTY U MaTeMaTuyeckas CTaTucTukay.
MeToanyeckue ykaszaHus

H

Taomumna 111

KBanrtuin #,(n) nopsaka p pacnpenenenusi CTbI01eHTa € # CTENEHAMH CBO0OIbI

\£ 0.750 0.900 0.950 0.975 0.990 0.995 0.999

1 1.0000 30777 6.3138| 12.7062| 31.8205| 63.8567| 318.3068
2 0.8185 1.8856 2.9200 4.3027 6.9646 9.9246| 22.3271
3 7649 6377 2.3534 3.1824 4.5407 5.8409 10.2145
4 7407 5332 2.1318 2.7764 3.7469 4.6041 7.1732
5 7267 4759 2.0150 2.5706 3.3649 4.0321 5.8934
7 7111 4149 8946 3646 2.9980 3.4995 4.7853
8 7064 3968 8595 3060 2.8965 3.3554 4.5008
9 7027 3830 8331 2622 2.8214 3.2498 4.2968
10 0.6998 1.3722 1.8125 2.2281 2.7638 3.1693 4.1437
11 6974 3634 7959 2010 7181 3.1058 4.0247
12 6955 3562 7823 1788 6810 3.0545 3.9296
13 6938 3502 7709 1604 6503 3.0123 3.8520
14 6924 3450 7613 1448 6245 2.9768 7874
15 6912 3406 7530 1314 6025 2.9467 7328
16 6901 3368 7459 1199 5835 9208 6862
17 6892 3334 7396 1098 5669 8982 6458
18 6884 3304 7341 1009 5524 8784 6105
19 6876 3277 7291 0930 5395 8609 5794
20 0.6870 1.3253 1.7247 2.0860 2.5280 2.8453 3.5518
21 6864 3232 7207 0796 5177 8314 5272
22 6858 3212 7171 0739 5083 8188 5050
23 6853 3195 7139 0687 4999 8073 4850
24 6848 3178 7109 0639 4922 7669 4668
25 6844 3163 7081 0595 4851 7874 4502
26 6840 3150 7056 0555 4786 7787 4350
27 6837 3137 7033 0518 4727 7707 4210
28 6834 3125 7011 0484 4671 7633 4082
29 6830 3114 6991 0452 4620 7564 3962
30 0.6828 1.3104 1.6973 2.0423 2.4573 2.7500 3.3852
40 6805 3031 6839 0211 4233 7045 3069
50 6794 2987 6759 0086 4033 6778 2614
60 6786 2958 6706 0003 3901 6603 2317
70 6780 2938 6669 1.9944 3808 6479 2108
80 6776 2922 6641 9904 3739 6387 1953
90 6772 2910 6820 9867 3685 6316 1833
100 6770 2901 6602 9840 3642 6259 1737
200 6757 2858 6525 9719 3451 6006 1315
500 6750 2832 6479 9647 3338 5857 1066
o0 6745 2816 6449 9600 3263 5758 0902
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Tabmuma IV

—xz/Z

2
IIJ10THOCTH CTAHIAPTHOI0 HOPMAJILHOTO pacnpeneaeHus O(x) = TS e
T

X Cotble 101

0 1 2 3 4 5 6 7 8 9
0.0 ]10.3989|0.3989 | 0.3989 | 0.3988 | 0.3986 | 0.3984 | 0.3982 | 0.3980 | 0.3977 | 0.3973
0.1 3970 | 3965 | 3961 3956 | 3951 | 3945 | 3939 | 3932 | 3925 | 3918
0.2 3910 | 3902 | 3894 | 3885 | 3876 | 3867 | 3857 | 3847 | 3836 | 3825
0.3 3814 | 3802 | 3790 | 3778 | 3765 | 3752 | 3739 | 3726 | 3712 | 3687
0.4 3683 | 3668 | 3653 | 3637 | 3621 | 3605 | 3588 | 3572 | 3555 | 3538
0.5 3521 | 3503 | 3485 | 3467 | 3448 | 3429 | 3410 339 3372 | 3352
0.6 3332 | 3312 | 3292 | 3271 | 3251 | 3230 | 3209 3«7 3166 | 3144
0.7 3123 3Cl1 3079 | 3056 | 3034 | 3011 | 2989 | 2966 | 2943 | 2920
0.8 2897 | 2874 | 2850 | 2827 | 2803 | 2780 | 2756 | 2732 | 2709 | 2685
0.9 2661 | 2637 | 2613 | 2589 | 2565 | 2541 | 2516 | 2492 | 2468 | 2444
1.0 |0.2420(0.2396 | 0.2371 | 0.2347 [ 0.2323 ( 0.2299 | 0.2275 1 0.2251 | 0.2227 | 0.2203
1.1 2179 | 2165 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 1989 | 1965
1.2 1942 1919 1895 1872 | 1849 | 1826 | 1804 | 1781 1758 1736
1.3 1714 | 1691 1669 1647 | 1626 | 1604 | 1582 1561 1539 | 1518
1.4 1497 1476 | 1456 | 1435 1415 1394 | 1374 | 1354 | 1334 | 1315
1.5 1295 1276 | 1257 1238 1219 | 1200 | 1182 1163 1145 1127
1.6 1109 1092 1074 | 1057 | 1040 | 1023 1006 | 0989 | 0973 | 0957
1.7 0940 | 0926 | 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 0818 | 0804
1.8 0790 | 0775 | 0761 0748 | 0734 | 0721 | 0707 | 0694 | 0681 0669
1.9 0656 | 0644 | 0632 | 0620 | 0608 | 0596 | 0564 | 0573 | 0562 | 0551
2.0 ]10.0540]0.0529 [ 0.0519 | 0.0508 | 0.0498 | 0.0488 | 0.0478 | 0.0468 | 0.0469 | 0.0449
2.1 0440 | 0431 | 0422 | 0413 | 0404 | 0396 | 0387 | 0379 | 0371 | 0363
2.2 0355 | 0347 | 0339 | 0332 | 0325 | 0317 | 0310 | 0303 | 0297 | 0290
2.3 0283 | 0277 | 0270 | 0264 | 0258 | 0252 | 0246 | 0241 | 0235 | 0229
2.4 0224 | 0219 | 0213 | 0208 | 0203 | 0198 | 0194 | 0189 | 0184 | 0180
2.5 0175 | 0171 | 0167 | 0163 | 0158 | 0154 | 0151 0147 | 0143 | 0139
2.6 0136 | 0132 | 0129 | 0126 | 0122 | 0119 | O116 | 0113 | 0110 | 0107
2.7 0104 | 0101 | 0099 | 0096 | 0093 | 0091 | 0088 | 0086 | 0084 | 0081
2.8 0079 | 0077 | 0075 | 0073 | 0071 | 0069 | 0067 | 0065 | 0063 | 0061
2.9 0060 | 0058 | 0056 | 0055 | 0083 | 0051 | 0050 | 0048 | 0047 | 0046
3.0 |0.0044 | 0.0043|0.0042 | 0.0040 | 0.0039 | 0.0038 | 0.0037 | 0.0036 | 0.0035 | 0.0034
3.1 0033 | 0032 | 0031 0030 | 0029 | 0028 | 0027 | 0026 | 0025 | 0025
3.2 0024 | 0023 | 0022 | 0022 | 0021 | 0020 | 0020 | 0019 | 0018 | 0018
33 0017 | 0017 | 0016 | 0016 | 0015 | 0015 | 0014 | 0014 | 0013 | 0013
34 0012 | 0012 | 0012 | 0011 | 0011 | 0010 | 0010 | 0010 | 0009 | 0009
35 0009 | 0008 | 0008 | 0008 | 0008 | 0007 | 0007 | 0007 | 0007 | 0006
3.6 0006 | 0006 | 0006 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0004
3.7 0004 | 0004 | 0004 | 0004 | 0004 | 0004 | 0003 | 0003 | 0003 | 0003
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3.8 0003 | 0003 | 0003 | 0003 | 0003 | 0002 | 0002 | 0002 | 0002 | 0002
3.9 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0001 | 0001

Taomuna V
3HaueHusl { IPH Pa3HbIX YPOBHSIIX 3HAYHMOCTH
M IaHHOM 4HCJIe CTeneHeil CBOGOAbI v

% YPpoBHM 3HAYUMOCTH JJIM OAHOCTOPOHHEr0 Kpurtepus (Q)

0,1 | 0,05} 0,025 | 0,01 | 0,005 |0,0025 | 0,001 | 0,0005

YPpOBHU 3HAYMMOCTH JIJI1 OJJTHOCTOPOHHEro Kputepus (20)

0,2 | 0,1 0,05 0,02 0,01 | 0,005 | 0,002 | 0,001
1 | 3,08 )631 | 12,71 | 31,82 | 63,66 | 127,32 | 318,30 | 636,61
2 11,89 1292 | 4,30 6,96 9,92 | 14,09 | 22,33 | 31.60
3 | 1,64 {235 3,18 4,54 5,84 7,45 | 10,21 | 12,92
4 | 1,53 | 2,13 | 2,78 3,75 4,60 5,60 7,17 8,61
5 11,48 | 2,02 | 2,57 3,36 4,03 4,77 5,89 6,87
6 | 1,44 | 1,94 | 245 3,14 3,71 4,32 5,21 5,96
711,41 | 1,89 | 2,36 3,00 3,50 4,03 4,79 5,41
8 | 1,40 | 1,86 | 2,31 2,90 3,36 3,83 4,50 5,04
9 | 1,38 | 1,83 | 2,26 2,82 3,25 3,69 4,30 4,78
10 | 1,37 | 1,81 | 2,23 2,76 3,17 3,58 4,14 4,59
11 | 1,36 | 1,80 | 2,20 2,72 3,11 3,50 4,02 4,44
12 | 1,36 | 1,78 | 2,18 2,68 3,05 3,43 3,93 4,32
13| 1,35 | 1,77 | 2,16 2,68 3,01 3,37 3,85 4,22
14| 1,34 | 1,76 | 2,14 2,62 2,98 3,33 3,79 4,14
15 1,34 | 1,75 | 2,13 2,60 2,95 3,29 3,73 4,07
16 | 1,34 | 1,75 | 2,12 2,58 2,92 3,25 3,69 4,02
17 | 1,33 | 1,74 | 2,11 2,57 2,90 3,22 3,65 3,97
18| 1,33 | 1,73 | 2,10 2,55 2,88 3,20 3,61 3,92
19| 1,33 | 1,73 | 2,09 2,54 2,86 3,17 3,58 3,88
20 ) 1,33 | 1,72 | 2,09 2,53 2.85 3,15 3,55 3,85
21 | 1,32 | 1,72 | 2,08 2,52 2,83 3,14 3,53 3,82
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22 11,32 | 1,72 | 2,07 2,51 2,82 3,12 3.51 3,79
23 | 1,32 | 1,71 | 2,07 2,50 2,81 3,10 3,48 3,77
24 | 1,32 | 1,71 | 2,06 2,49 2,80 3,09 3,47 3,75
25 1 1,32 | 1,71 | 2,06 2,49 2,79 3,08 3,45 3,73
26 | 1,32 | 1,71 | 2,06 2,48 2,78 3,07 3,44 3,71
27| 1,31 | 1,70 | 2,05 2,47 2,77 3,06 3,42 3,69
28 | 1,31 | 1,70 | 2,05 2,47 2,76 3,05 3,41 3,67
29 | 1,31 | 1,70 | 2,05 2,46 2,76 3,04 3,40 3,66
30 ) 1,31 | 1,70 | 2,04 2,46 2,75 3,03 3,39 3,65
40 | 1,30 | 1,68 | 2,02 2,42 2,70 2,97 3,31 3,55
60 | 1,30 | 1,67 | 2,00 2,39 2,66 2,91 3,23 3,46
120 1,29 | 1,66 | 1,98 2.36 2,62 2,86 3,16 3,37
o | 1,28 | 1,64 | 1,96 2,33 2,58 2,81 3,09 3,29
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