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2. lMepeyeHb KOMMNETEHL M

OIIK-1: Cnocoben NPUMCHATb CCTCCTBCHHOHAYYHBIC U O6IJ_I€I/IH)K6HepHI>Ie 3HaHusA, MCTOIBI

MAaT€MaTHYCCKOIr0O  aHajin3a

H  MOACIUPOBAHHUA, TCOPETUYCCKOr0 M  SKCICPHUMCECHTAJIBHOI'O

HCCJICAOBAHUS B HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTH




3. KpnTeppm M NOKAa3aTeJId OlleHUBAHUSI KOMIIETEHIIUIA Ha PA3JIUYHBIX 3Tanax ux (l)OpMHpOBaHI/IH

Jtan opmMupoBaHusi

KpnTeplm M NMOKAa3aTeJH OLleHUBAHUS KOMIIETeH U

DopMBbI KOHTPOJISA

KOMIIeTeHIUH Dopmupyemast
chopMUPOBAHHOCTH
(pa3neJibl, TEMBbI KOMITETEHIUS 3HATDB: YMmernb: Baanern: .
KOMIIeTeHIu i
JUCUMTLITHHBI)
- TIOHATHA U YTBCPKIACHUA,
BXOZAIINE B COJECPIKaHNE
Teopus BeposiTHOCTEH OIIK-1 AUCHHIUINHEL,
JIOKa3aTeIbCTBA TEOPEM.
-(opManbHO CTaBUTH 3aJa4H
B wacTHOCTH, 3HATH TTIOHATHSL: N
OIIpe/IeIeHNs] BEPOSITHOCTEH,
BEPOATHOCTH (KJIaCCHUECKast
IIPOBOAUTH UCCIIEOBAHMUS, CBSI3aHHBIC
Y CTaTUCTUYECKast),
C OCHOBHBIMHU IOHATUAMMU,
pacrnpeneneHne BEpOITHOCTH
- IPUMEHSTH METO/Ibl 00PaOOTKH
U €r0 XapaKTEePUCTHKH, .
. . Ppe3ynbTaToB HaOMIOJACHUH, pemaTh
CilydaliHast BEJIMUMHA U €&
3a7ja4y 1O pa3zAenaM Kypca, IpUMEHssS
XapaKTEePUCTHKH, CXeMa . - MaTeMaTHIECKUM
. TEOpEeTHYECKUH MaTepHall,
HE3aBHCUMBIX HCIIBITAHUMH, anmapaTom o0paboTKH
. - TBOPUYECKH OAXOANTH K PEIICHUIO
CrnyyaiiHbIe BeTHIHHbI OIIK-1 TeopeMbl MyaBpa u CTaTUCTUYECKUX JAHHBIX;
podeCcCHOHANBHBIX 33/1a4, Konrponbnas pabora
ITyaccona, nens Mapkoga, - METOJIaMH BBIOOpA U
OpPHEHTHPOBATHCS B HECTAHJAPTHBIX WunuBunyansHoe qoManiHee
3aKOHBI OOJIBIINX YHCET, peanuzauy Hanboee
YCJIOBUAX U CUTYallUAX, 3aJaHUuC
LEHTpaJIbHAas IIpe/ieNbHas paLOHATIBHBIX METO/IOB
aHAJIM3UPOBATh BO3HUKAOIIUE .
Teopema, TeHepanbHas DOBIEMAL peLIeHUsI MOCTAaBICHHOMN
COBOKYIHOCTB, BEIOOPKA, p 3aJa4m.
- CTPOUTH MaTEMaTHYECKUE MOJIEIIN
BBIOOPOYHEBIE
3aj1a4, IPUBOANTH UX K HY>KHOMY
XapaKTEepUCTHKH, BHT
BapUaIMOHHBIN psilL, Y . .
- pewrath Kelc — 3aJaHuii
MOPAAKOBBIC CTATUCTUKH,
MIPUKIIAHOTO CO/ICPXKAHUS;
OLCHHBANHC MAPAMETPOB, elaTh NPaKTUYECKUE 3a1a4n
MaremaTnyeckast OIK-1 TOUYCYHBIE OLIEHKH, p P 9
CTATHCTHKA - podeCcCHOHANBEHOM JIESITENEHOCTH

I/IHTepBaJ'IBHI)IG OLCHKH, 3HATh
KOJINYECTBEHHBIE METObI
OIICHKH CITyJaifHBIX COOBITHIA,
BEJIUYUH, CHCTEM BCJIMYHH.

HIkana oueHnBaHusA B paMKax 0a/1/bHO-PEHTHHIOBOI CUCTEMBbI:
«HEYIOBJIETBOPUTENBEHO» — 60 6AJUTOB 1 MEHee; «yIOBIETBOPUTENHbHO» — 61-80 6amnoB; «xopormro» — 81-90 6amnoB; «otmuaHo» — 91-100 6amios




1. KoHTposbHasa paboTa

Basibl Kpurtepun ouennBanus

3 KOHTpOJIbHAsI pa00Ta BHITIOJIHEHA TTOJTHOCTHIO, B PEIICHUN HET MaTEMaTHYECKUX OMIMOOK

(BO3MO)KHa OJTHA HCTOYHOCTD, OIMMCKA, HC ABJIAIOIIAACA CJICACTBUCM HCITIOHNMMaHUA MaTepMana)
KOHTpOJIbHAsl pa00Ta BBITIOJIHEHA TTOJTHOCTHIO, HO 000CHOBAHUS IIAr0B PEILCHUS
6 HEJOCTAaTOYHBI, IOMyIIeHa O1HA HerpyOas ommoOKa Wil JBa-TPHU HEOYeTa B BRIKJIAAKAX FUTH
rpaduKax, eciIi 5TH BUABI PaOOTHI HE SBILUINCH CIICIHATHHBIM 00BEKTOM IPOBEPKU
CTYJZIEHT JI0ITycTHII OoJiee oHON rpy0oii ommOKK Mtk OoJiee IBYX-TPEX HETO0UCTOB B

4 BBIKJIAJIKaX ¥ rpaukax, HO CTYAEHT BiajeeT 00s3aTeIbHBIMI YMEHHAMH 10 IPOBEPSIEMOit
TEME.

0 CTYACHT IO0Ka3aJ [TOJHOE OTCYTCTBHE 0053aTeNIbHBIX 3HAHUI U YMEHHI o MpoBepsieMoil TeMe

[Ipumeyanue:

K rpyObiM ommOkaM OTHOCSTCS HE3HAHUE CTYACHTOM (hOpMyJ, TPaBHII, OCHOBHBIX CBOICTB,
TEOPEM M HEYMEHHE UX NPUMEHATb, HE3HAHUE NPUEMOB PEUICHUS 3a]ad, a TAKKE BBIYMCIUTEIIbHBIE
OIIMOKH, €CJIM OHU HE SIBJISIOTCS OMUCKOM.

K HerpyOpiM ommbkamM OTHOCSITCSI BBIYMCIUTENbHbBIC OLIMOKHU, €CIM OHU SIBJISIFOTCS OMHCKOM,
MOTEPS PEUIEHUS YPABHEHUS WIIA COXPAHEHUE B OTBETE IIOCTOPOHHETO KOPHSI.

K Henoyeram oTHOCATCA HEpAMOHAIBHOE PELIEHUE, ONMCKU, HEAOCTATOYHOCTh UJIM OTCYTCTBHE
MOSICHEHU W, 000CHOBAaHUH B PEIICHUH 33/IaHU.

2. MuamBmayanbHoe AomallHee 3agaHue (M3)

Bajbl XapakTepucTHKA HHIMBUAYAJTbHOI0 JOMALIHEr0 3aaHUA
YpoBeHb pacueTHO-TpapuUecKOil pabOThl OTBEYAET BCEM TPEOOBAHUSIM, MPEIBSIBISICMBIM K
BeImontHeHI0 V13, TeopeTndeckoe colepKaHue pasielia TUCHUIUTHHEL « Teopus BepOATHOCTH U
4 MaTeMaTHYCCKasl CTATHCTUKA» OCBOCHO MOJHOCTHIO, HEOOXOIUMBIC TPAKTUICCKUE HABBIKUA PAOOTHI C
OCBOCHHBIM MaTepUaIOM C(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC TPOrpaMMOil 00yUeHUsI 3aaHus
W13 BeIMOTHEHBI O€3 3aMevaHuH.
YpoBeHb pacyeTHO-rpadhUUECKOi pabOThI OTBEYACT BCEM TPEOOBAHUAM, MIPEABSIBISCMBIM K
BeImotHeHMI0 V13, TeopeTryeckoe comepikaHue pa3jena AUCHUILTHHEI « Teoprs BeposSTHOCTH U
3 MaTeMaTHYEeCKasi CTaTHCTHKA» OCBOCHO ITOITHOCTHIO, TIPH 3TOM HEKOTOPBIC TIPAKTHIECKUE HaBBIKI
pabOTHI ¢ OCBOCHHBIM MaTEpPHaJIOM C(OPMUPOBAHEI HEOCTATOYHO, HO BCE TPETYCMOTPCHHBIC
nporpamMmoi o0yueHust 3amanus 1/13 BEIONHEHBI, HEKOTOPHIC U3 HUX COJIEPXKAT HErPyObIe OMMOKH.
YpoBeHb pacueTHO-Tpaduueckoil paboThl HE 0TBEYAET OOJIBIIMHCTBY TPEOOBAHHMMA, TIPEABIBISIEMbIM K
BhImoHeHuI0 M]13, TeopeTndeckoe CoepiKaHie pasieia AUCIUILTHHBI « Teoprs BEpOsITHOCTH U
2 MaTeMaTHYeCKasi CTaTHCTHKA)» OCBOCHO YaCTUYHO, HEKOTOPBIC IPAKTHUECKIE HABBIKH pabOTHI HE
c(hOpMHUPOBAHBI, OTAEIBHBIE MIPEIYCMOTPEHHBIE IPOTPaMMOit 00ydeHwst 3aganus M/13 BBIOTHEHEI ¢
rpyOBIMU OIITHOKaMHU.
VYpoeers BemonHeHU /13 OKa3bIBaeT, 9YTO TEOPETHUECKOE COICPIKAHNE pa3aera JAUCIUILTIHHEI
«Teopust BEpOATHOCTH U MaTeMaTHUYECKasi CTATHCTHKAY HE OCBOCHO, HEOOXOIMMBIC TIPAKTHUCCKHE
0 HABBIKK pabOTHI HEe CHOPMHUPOBAHBI, BCE BHITOIHECHHBIC 3amanus M3 comepikar rpyObie ommoKHy,
JTOTTOJTHUTEITbHASI CAMOCTOSITEIbHAS pab0Ta HaJl MATCPHAIOM HE MPHUBEICT K KAKOMY-THOO0 3HAUUMOMY
MOBBIIICHUIO KAUeCTBa BBIMOJIHCHUS 3aaanuii NJ13.

TpeOoBaHus, npeAbsiBJAsieMble K BbINoJTHeHHI0 1](3:

—  WJ3 nomkHO 6a3upoBaThCs Ha 3HAHUSIX TEOPETHUYECKHX W METOJMUYECKHX BONPOCaX AMCUUILIMHBI « Teopwus
BEPOSATHOCTH M MaTeMaTH4ecKasi CTaTUCTHKay». PaboTa momKkHA coJepKaTh JIEMEHTHl TBOPUECTBA, HOBU3HHBI,
HampaBJIeHHBIE Ha Y PeKTUBHOE pemieHne 3amanmii 1/13;

— W3 nomkHO OTpa3uTh ITyOMHY TEOPETHYECKOH MOATOTOBKH CTYJIEHTA, NOHUMaHHE KOHTPOJIUPYEMOTO
y4eOHOro Marepuana no JucuuiuinHe «Teopusi BEpOSTHOCTM M MaTeMaTHYeCKas CTaTHCTHKa»: YMEHHUE
CBSI3BIBATH TEOPETUUECKUE TMOJOKEHUS C MX MPAKTHYECKUM NPUMEHEHHEM, CIIOCOOHOCTh CaMOCTOSITEIEHO
(dbopMHPOBaTH U 0OOCHOBBIBATH COOCTBEHHBIE BBIBOIbI, IOTHYECKH M TPAMOTHO M3JIaraTh CBOH MBICIIH;

— B U3 He momyckaercs mepenuchBaHue YIeOHUKOB, YI€OHBIX MMOCOOUH U APYTHX HCTOYHUKOB;

— Crygenr — aBrop M/I3 momHOCTRIO OTBeUaeT 3a MPEIOKESHHBIE PEIIeHUs 3alaHiil M TMPaBUIBHOCTH BCEX
JIAaHHBIX, IpUBEeICHHBIX B 1/[3;

—  W/I3 nomkHO OBITH CaHa B HA3HAYCHHBIH PYKOBOAUTEIEM CPOK.

5. TunoBble KOHTPOJIbHbIE 3a/IaHUSI M MeTOAUYECKHEe MATepPHAJIbl, ONpeae/souIue
npoueaypbl OUEHUWBAHWSI 3HAHWUN, YMeHMiHd, HABBIKOB M (WJIH) ONbITA [1eATEJbHOCTH,
XapakTepusylomux Jtanbl  (GOpMHUPOBAHMS  KOMIIETEHHWH B  @polecce  OCBOEHHS
o0pa3oBaTeJIbHOM MPOrPaMMBbl.



5.1. TunoBasi KOHTPOJILHAsA padoTa

3agauya Nel

N3 xopoOku, B KOTOpOil 15 CMHHMX M 5 KpacHBIX CTep)KHEH Il aBTOPYYKH, HayJady BHIHUMAIOT
CTep)KeHb, (HUKCHPYIOT €ro LBET M BO3BpaIlaloT o0paTHO B KopoOKy. Ilocime storo Haymauy
OJTHOBPEMEHHO M3BJIEKAIOT JBa cTepkHA. HailTw BeposTHOCTH TOro, 4ro 3a 00a pas3a M3BIEKIM JBa
KpPacHBIX CTEPIKHSL.

3agaya Ne2

[To craructuueckum naHHbIM, B 20 % ciiyuaeB KOMMEpUYeCKOMY OaHKy yAaeTcsl NpHUBIICYb
UMEIIUXcs y HaceneHus cOepexeHus. HallTu BepOSATHOCTH TOro, YTO CpPEIU HACEJIEHUs JaHHOTO
OKpyra uucieHHOCThI0 1500 dYenmoBek IOJs Tpa)KiaH, >KENAIONIMX BIOKUTh CBOM COEpPEKEHUsS B
KOMMEpYECKHI OaHK, OTKIIOHUTCS OT yKa3aHHOW BeposiTHOCTH He Oosiee ueM Ha 0,03 ( o aGcosmroTHOM
BEJIMYUHE).

3agaya Ne3

B kopobke u3 10 nmeraneit -6 oxpameHHbIX. COCTaBUTh 3aKOH pPAacHpeleNeHHs CIy4daiHOM
BEIMYMHBI X — YHCJa OKPALIEHHBIX JeTallell Cpeau TpeX H3BICUEHHBIX, €CIHM IOCJIE PEerucTpanuu
Hanuuus ( WM OTCYTCTBHSI) OKPAIIEHHOCTH OYEPEIHOM U3BICUEHHOM 1eTalny MOCIEHss BO3BpAIAeTCs
HaszaJa B KOpoOKy. Haiitm mMaTemMaTHdyeckoe OXuIaHUE, TUCTIEPCHIO M (DYHKIIMIO paclpenesieHus] dTOI
CIIy4allHOM BEIUYMHBI.

3agaya Neq

[110THOCTE BEPOSATHOCTH CIIy4aliHOU BEIMYUHBI X UMEET BUJ:
3

X
(p(x)= Tnpu—ZSxSO

0—6—ocmanvHbix — cayvasx

Haiiti BEpOSATHOCTH TOrO, YTO B HEKOTOPOM HCIIBITAHUU 3HAYEHUE ITOU CIydalHON BEIUYUHBI
OKa)keTcs MpHUHAIeKaIM poMexyTKy (-1; 1) u aucnepcuro D(X).

3amaua Ne5

BeposTHOCTH TOro, 4TO Ca)k€Hel BUIIHU NprxkuBercs, paBHa 0,9. [ToueMy Henb3si npUMEHUTh
HepaBeHCTBO YeOwImieBa Ui OLEHKH BEpPOATHOCTH Toro, uro cpeau 2000 moca’keHHBIX Ca’KEHIIECB
YHUCIIO MPWKUBIINXCA OyaeT 3akiatodeHo B rpanunax orl850 mo 1900? Kak HYXHO M3MEHHUTH JIEBYIO
rpaHuily, 4YTOObI NpHMEHEHHE HepaBeHCTBa YeOblmieBa cTajio BO3MOXHBIM? Pemmuth 3amauy npu
COOTBETCTBYIOIIEM U3MEHEHHH JIEBOW IPAHMIIBI.

Pemenue

3agaya Nel

U3 xopoOku, B KOTOpoil 15 CMHUX U 5 KpacHBIX CTEpP)KHEW ISl aBTOPYUKH, Hay/lauy BHIHUMAIOT
CTep)KeHb, (HUKCHPYIOT €ro IBET M BO3BpaIlaloT o00paTHO B KopoOKy. Ilocime storo Haymauy
OJIHOBPEMEHHO M3BJIEKAIOT J[Ba CTepxkHs. HallThu BepoATHOCTH TOro, 4TO 3a 00a pa3a M3BJICKIM JBa
KPAaCHBIX CTEP KHS.

Pemenne:

O003HaYMM BO3MOXKHBIE COOBITUS: A, - BBIHUMAIOT KPacHBIA CTEP)KEHb MPU MEPBOM H3bSATHH,
coObITHE B, - BBIHUMAIOT CHHUN CTEp)KEHb MPU MEPBOM U3bATUH; cOObITHE 4,4, - BRIHUMAIOT J1Ba
KPacHBIX CTEP)KHS IPU BTOPOM U3BATHHU, COObITHE A,B, + B, A, - BBIHUMAIOT OJJMH KPACHBIH CTEPIKEHb
IpU BTOPOM U3BITUH, COObiTME B,B, BBIHUMAIOT JBa KPACHBIX CTEPXKHS INPH BTOPOM H3BSTHH,

coObiTe C — 3a 00a paza U3BJIEKIIHU /IBa KPACHBIX CTEPXKHSI.
Nmeem: C = 4, ~(A232 +B,4, )+ B, - A, A, , BBIYACIUM BEPOSITHOCTH 3TOTO COOBITHSL:

p(C)=p(4)-(p(4,)- p(B,/ 4,)+ p(B,) p(4,/B,))+ p(B,) p(4,) p(4,/ 4,)=
5/20-(15/20-5/19+5/20-15/19)+15/20-5/20%4/19=21/152 = 0,138

3agaua Ne2

[To cratuctuueckum naHHbBIM, B 20 % ciayuyaeB kKomMMmepueckoMy OaHKy YJaeTcs MpHUBJIEYb
UMEIIUXCs Yy HaceneHus cOepexeHus. HallTM BepoSTHOCTH TOrO, YTO CpeId HACEJIEHUs JaHHOTO
OKpyra 4ucieHHOCTbI0 1500 uenoBek 10Jig TpaklaH, MKENAoUIUX BIIOXKUTh CBOM COEPEKEHUS B



KOMMEpUYECKUi OaHK, OTKJIOHUTCS OT yYKa3aHHOM BeposTHOCTH He Oosee yem Ha 0,03 (mo abcontoTHON
BEJTNYMHE).

Pemenue:

BeposTHOCTh COOBITHS «BJIOKHUTH CBOM cOepexeHus: B KomMmepueckuit Oank» p=0,2. Ilo
dopmynaM uHTErpanbHOM Teopembl Jlammaca BepOSTHOCTh OTKJIOHEHHS JOJM OT BEPOSITHOCTU 3TOTO
COOBITHS COCTABHT:

P|m/n - p| <g= @(Sqln/pq) rre @(ew/n/pq) - pynkus Jlamnaca, nmeem
Plm/n—0.2 < 0.03 = 0(0.03,/1500/(0.2%0.8)) = #(2.9048) = 0.9963

3agaua Ne3

B xopobke u3 10 nmeraneit -6 oxpameHHbIX. COCTaBUTh 3aKOH pPACHpeleNeHHs CIy4yaiHOM
BEJIMYMHBl X — YUCJIAa OKPALIEHHBIX AETAJICW CpPeAM TPEX H3BJICUYECHHBIX, €CIU IOCIE PETUCTPALMN
Hanuuus ( WM OTCYTCTBHSI) OKPAIIEHHOCTH OYEPEIHOM U3BICUEHHOM IeTaNy MOCIEHss BO3BpAIAeTCs
HaszaJa B KOpoOKy. Haiitm mMaTtemMaTHdyeckoe OXuJaHUE, TUCTIEPCHIO M (DYHKIIMIO pacTpenesieHus] dTOI
CIIy4allHON BEJINYMHBI.

Pemenue:

Benmuunna X mpunmmaer 3uHauenue 0, 1, 2, 3. BepostHocTH paccuuThiBaeM 1o (opMmylie
bepnynnu npu n=3, P=0.6:

P(X=n)=P, =C p"(1-p)™,p=6/10=0.6.

P(X =0)=C,"-0,6"-0,4° =0.064

P(X =1)=C,'-0,6'-0,4> =0,288

P(X =2)=C;>-0,6>-0,4' =0,352

P(X =3)=C,>-0,6°-0,4"=0,216

X, 0 1 2 3
0,06 0,28 0,43 0,21

Pi 4 8 2 6

Beruucinm TCIICPb MATECMATUYICCKOC OKUIAHNC 3TOU cnyqaﬁHoﬁ BCJIIMYMHBI
M(X)=Y X, p,=1-0288+2-0,432+3-0,216=18

2
D(X)=3 (X, -M(X)) - p
+(3-18)"-0,216=0,72
CocraBuM QYHKIIUIO paclipeAesieHUst 115l CIIy4YalHOM BETUYUHBI X:
0,x<0

0.064npul < x <1
0.352npul < x <2
0.784npu2 < x <3
Inpux >3

=(0-1,8)°-0,064(1-1,8)* -0,288+(2—1,8)* - 0,432 +

F(x):

3amaua Ned

IL11OTHOCTH BEPOSITHOCTH CIIYyYalHOM BEIUYUHBI X UMEET BUJL:
x3

i npu—2<x<0

(x)=
0 — 6 — ocmanvubix — cyuasax
Haiitu BeposTHOCTH TOTO, YTO B HEKOTOPOM MCIBITAHUM 3HAYEHUE 3TOW CIlydyailHON BETUYMHBI
OKa)keTcs MpHUHAIeKaM NpoMexyTKy (-1; 1) u aucnepcuro D(X).
Pemenue:



BepOHTHOCTB TOro, 4To CquaﬁHaﬂ BemunHa X CMOMXKET MNPUHATL 3HAUCHHUC, HAXOAAMICCCH

MEXKTY -1 u 1 HaxozmTcs{ yepes INIOTHOCTH BEPOATHOCTH o dhopmyie:
x* =X 1
P 1<X<1 xx = =——=—=0.0625.
( I f }1 4d 8 16
3amaua Ne5

BeposTHOCTH TOro, 4TO Ca)k€Hel BUIIHM Nprxkusercs, paBHa 0,9. IToueMy Henb3si NpUMEHUTh
HepaBeHCTBO YeOwImieBa Ui OLEHKH BEPOATHOCTH TOro, uro cpeau 2000 moca’keHHBIX Ca’KEHIIEB
YHUCIIO MPWKUBLINXCA OyzaeT 3akiatodeHo B rpanunax orl850 mo 1900? Kak HyXHO M3MEHHUTH JIEBYIO
rpaHully, 4YTOObI NpHMEHEHHE HepaBeHCTBa YeOblmieBa cTajio BO3MOXHBIM? Pemmth 3amauy npu
COOTBETCTBYIOIIEM U3MEHEHHH JIEBOW IPAHMIIBI.

Pemenne:

Jns nr060# cirydyallHOM BETUYMHBI, JUCHEPCUS KOTOPOM KOHEYHA, UMEET MECTO HEPaBEHCTBO
YeOblmieBa

qu—m(x)<8)21—¥,I{HHHIO6OFO £20.

B 3agaye mano n=2000, p=0.9, MaremaTHyecKkoe OXWJAHHE YWCJAa HECTAHMAPTHBIX AeTayeil
M(X)=n*p=1800. HepaBencTBo YeObImieBa OIIEHUBACT BEPOSTHOCTh MOMaAaHUs X B CUMMETPUYECKUI
MHTEpBaJ, IO3TOMY YTOOBI €ro MPUMEHMTD, CIEAYET 3aJaThb CUMMETpUYECKUN HHTepBai. Beibupaem
untepBai(1700; 1900)- sT0 MHTEpBal CUMMETPUYHBI OTHOCHTEIBHO MaTEMaTHYECKOIO OKUIAAHUS
M(X)=1800, TIpumensem HepaBerctBo Yebbimesa, & =100, D(X)=n*p*(1-p)=180. Ilonyuyaem

P(X ~1800[<100)>1- 20 _ 018
10000

5.2. TunoBoe MHAMBUAYAJIbHOE IOMAIIIHEE 3aJaHUE

3anaua 1. B ypHe 26 6enbix mapoB U 6 yepHbIX mapoB. HaliTu BeposSTHOCTH, YTO:
A) BITalMIN OEIbIi map;

b) BeITamuam 2 Oensix mapa;

3agaua 2. [Ipu nomemieHuu B ypHy TIIATEIbHO MepeMenIantbix 44 mapoB (13 Hux 11 Genbix,
OCTaJIbHbIE YepHbIE) OJIUH IlIap HEM3BECTHOTO I[BeTa 3aTepsuica. V3 ocTaBumxcs B ypHe 43 mapos
HayJa4dy BBIHUMAIOT OJMH map. KakoBa BEpOsSTHOCTD, YTO BBIHYTHIH IIap OKaXKETCs OebIM?

3anaua 3. BeposATHOCTH NONalaHus B LEJIb TPU KakA0M BbicTpenie paBHa 0,24. Haiitu
BEPOSATHOCTH TOMNAAaHus B IeJb ABYX IIyJIb U O0Jiee, €CIIu YUCIIo BEICTpenoB paBHO 3000.

3anaua 4. CiyyaliHas BeqnunHa X 3agaHa pagom pacnpegeneHus
b 1 2 3 4 S
Pi 1/30 2/30 3/30 A/30 1/30
A) ompelenuTbh KOHCTAHTY A;
b) naliTn MmaTemaTuueckoe OKUJaHUE U TUCTIEPCHUIO CIIyYaliHON BETUYHUHBI X.

Pemenme.
3agaua 1.
I/ICHOHB3yeM KJIIACCHYCCKOC OIPCACIICHNUEC BEPOATHOCTH, I'’/IC M - YACJIO HCXOI0B,
6ﬂaFOHpI/IﬂTCTByIOHH/IX OcyHIeCTBJIeHI/HO CO6BITI/IH, a N - YUCJIO BCECX BO3MOXKHBIX UCXOO0B.
A) n=26+6=32 - cnocoboB BbTAWWTE OOKH WaP M3 KHMe o LWKxea 32,

M =26 -cnocoBoB BeITAWMTE OAMH Benbli Wap, No3ToMy BEpOATHOCTE

_26_13

=—=0,8125.
32 16



32! 31-32
B) n= f_ = = 2 =496 - cnocoboE BLITAWMTE AEA WAPa U3 MMEeLWKMXca 32,

) 26! 25-26

m=C5 = YT = ! :}' =325 - cnocoBoB BhITAWKTL A8 Denblx Wapa, N03ToMy GE POATHOCT
325
P=——=0,6552.
496
3amaua 2.

BBenem nosnyto rpymnmny runoTes:
H1 = (Ilotepsiics Genblit map),
H?2 = (IToTepsuicst 4epHbIH 11ap),
10 YCIIOBHIO 3TH TUIIOTE3bI paBHOBEPOSTHHL, To ecTh P(H1) =P(H2) = 1/2 = 0,5 .

[To runoreze H1 B ypHe ocranetcs 10 6enbix u 33 uepHbIX, no runore3e H2 B ypHe ocTtaHeTcs
11

OenbIX U 32 YepHBIX IIapa.
Beenewm cobbiTie A = (BeiHyThIi mIap - 6emnbiii). Haliiem yciioBHBIE BEPOSITHOCTH:
. 10 10 11 11
P(A|HI1) = =—, P(A|H2)= =—.
10+33 43 11432 43
Toraa BepossTHOCTH cOOBITUSL A HaliieM 1o (GopmyIie MOJTHON BEPOITHOCTH:

_ _ _ _ 101 111 21
P(A)=P(A|H)P(HI)+P(A|H))P(H2)=— —+——.—=22-0.244
(A)=P(A|HL)P(HL)+ P( )()43243236

3anaua 3.lmeeMm cxemy bepHyiun (cxeMy HE3aBUCUMBIX HCTIBITAHHUI) C ITApaMETPaMu 11 =
3000,p = 0,24, g =1-p =0,76. Tak xak n = 3000 1OCTaTOYHO BETUKO, OyAEM HCIIOIH30BATH
npuOIMKeHHYI0 (popMyIy: HHTErpajibHyto Teopemy Jlarmaca:

P (k.ky) = {I)[ k, —np]_{b(h _Hp] , toe k=2, k, =3000, ® — dynkuma Nlannaca (3naveHms
\1Pq \"Pq

BepyTca U3 Tabaunu).

MNoactagnaem:

3000—3000-0,24 2-3000-0,24
Py (2.3000) = tb[ ]—ﬂ)[

\/3000-0.24-0.76 /3000-0.24-0,76
=d(97.5)+ D(30) =0.5+0.5=1.

]=¢(9?.5)—m(—3ﬂ}=

3anaua 4.HaiineMm KOHCTaHTY A M3 YCJIOBHS, YTO CyMMa BCEX BEPOSTHOCTEN JOJDKHA
PaBHATHCS €UHUIIE:

1/30 + 2/30 + 3/30 + A/30 +1/30 = (7 + A)/30 = 1, omxyoa A = 23 u noayuaem 3aKoH
acnpeodenenusi X

X 1 2 3 4 5
Pi 1/30 2/30 3/30 23/30 1/30

Haiinem maTemaTnyeckoe 0XKUAAHUE U JUCIIEPCUIO CIyYalHOW BEJIMYMHBI X.

M=inpl.=l-1 304+2-2/3043-3/30+4-23/3045-1/30=111/30=37/10=3.7

DX=fop,.—(MX}:=1-1 304+4-2/3049-3/30416-23/30+25-1/30-3.7 =
=420/30-3.7° =0.61.
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5.3. Bornipochl K 3K3aMeHy
KombOunaropuka, 3a1aus KOMOMHATOPHUKU. [IpaBUiIo cyMMBbI U IPOU3BEICHHSL.
OcHoBHBIE KOMOHMHATOpHBIE (GOpMyJbl Uil coeAuHeHuid. [IpuMeHeHHe KOMOMHATOPUKH TNpU
BBIUYHCIIEHUH BEPOSITHOCTEM.
[ToHsiTHE CTOXACTUYECKOTO OMBITAa M ciaydaiiHoro coOwiThsa. Kiaccudukanus coOwrtmii. [lomHas
rpymmna coobitiii. 300paxkenune coOpituil. Oneparuu Hag COOBITUSMHU.
Knaccuueckoe onpeneneHue BEpOSITHOCTH CITydalHOTO cOObITHsA. CBOMCTBA BEPOSITHOCTH.
OTHOCHTENbHAS YacTOTa CIyYaiiHOTO COOBITHA U ee cBoiicTBa. CTaTucTUyecKast BEpOATHOCTb.
I'eomeTpuyeckue BepositTHOCTU. [Ipumepsl.
Teopema croxeHHs BEpOATHOCTEH HECOBMECTHBIX COOBITHH, €€ CIEeICTBHSL.
HezaBucumbie coObiTHs. Teopema YMHOXKEHHS BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHH, ee
CJIEJICTBUSI.
3aBUCHMBIE COOBITHS. YCIIOBHasE BEPOSATHOCTh. TeopeMa yYMHOXKEHHUS BEPOSTHOCTEH 3aBHCHMBIX
COOBITHH.
Teopema croskeHHsI BEPOSITHOCTEH COBMECTHBIX COOBITHIA U €€ CIICACTBUSI.
®dopmya noaHOM BepoaTHOCTU. BepostHocTH runore3. @opMmyisl baiieca.

. [ToBTOpHBIC He3aBHCcHMBIC HcHbITaHusd. Cxema bepunymnum u ¢opmyna bepnymnu. ®opmyna

ITyaccona.

[Ipocreitmmii moTok coObITHH. JIOKambHAs U UHTETpaJIbHAs TeopeMbl Jlamaca.

IlonsTHE ciydaliHOM BENWYMHBI. BUIBI CydalHBIX BeIUYMH. J[MCKPETHBIE CIIy4alHbIC BEJIMYMHBI
(ICB). 3akon pacnpenenenns JICB.

bruHOMUHANIBHOE U ITyaCCOHOBCKOE pacnpezenenus BeposarHocreid JICB.

Onepammun  Hag JICB. UYucnoBble XapaKTEpUCTUKH CIIyYalHBIX BEJIWYMH. MaremaTuyeckoe
oxunanue JICB, ero BeposiTHOCTHBIN CMBICI U €T0 CBOMCTBA.

Hucnepcuss u cpennee kpaapatudeckoe oTkioHeHue [ICB u ux cBoictBa. CBS3b YHCIOBBIX
XapakTepUCTUK  CPEOHEro  apu(pMETHYECKOro  B3aMMHO-HE3aBUCHUMBIX M OJUHAKOBO
pacnpeneneHubix JICB ¢ 4ucaoBbIMU XapaKTEpPUCTUKAMU KaXI0W U3 HUX.

JlononuurenbHble yncioBble XxapakTepuctuku JICB.

WHuTerpanbHas GyHKIUS pacnpeneseHns BEpOSATHOCTEH CIIydailHOM BEJIMUMHBI M €€ CBOMCTRBA.
HenpepbiBable cnyyaitapie BennmuuHbl (HCB). uddepenumanshas QyHKUIUS pacnpeaeraeHus
BeposaTHocTeil HCB, ee BepOsITHOCTHBIN CMBICIT U CBOMCTBA.

Yucnossle xapakrepuctuku HCB.

PaBHoMepHOe pacnipenenenue BepositHoctert HCB.

ITokazarenbHoe pacnpeneneHue BeposiTHocteil HCB. @yHKuMs HaqeKHOCTH.

[TokazarenbHbIi 3aKOH  HAAEKHOCTH. HOpMUpOBaHHOE UM HOPMaJIbHOE paclpeneiIeHUs
BeposatHocTel HCB.

BepositHocTs monaganusi HopMmanbHOM HCB B 3amaHHbBI MHTEpBaji. BeruucieHue BEpOATHOCTH
3aIaHHOTO OTKJIOHEHUSI HOPMAJIBHOU CIy4allHON BEJIUYMHBI.

[IpaBuiio Tpex curm.

Pacnipenenenne BepositHoctet HCB «Xu-kBagpat», pacnpenenenue CTbIOAECHTA, paclpeneicHue
®umepa — CHenekopa.

HepaBencrsa MapkoBa u UeObIéBa.

Teopema UeObltieBa 1 ee 3HaUECHUE TSI PAKTHKH.

Teopema bepnymu.

MaremaTnyeckasi CTATUCTHKA, €€ MPEeIMET, METOIbI U 3aJJa4H.

OcHOBHBIE KaTeropuu cTaTUCTHUKU. CTaTHCTHUECKOe HAONIOJIEHHE, €r0 OpraHM3alUsl W HTarlbl.
I'pynnupoBka. Byl rpynnupoBoK.

@DopMmbI, BUJBI M CITOCOOBI CTATUCTUYECKOTO HAOIIOACHUSI.

Cratuctuueckue TabIUIBI U TPaBUIIa UX MOCTpOoeHUs. VI3MepeHus U IIKaJbl.

['enepanbHas U BHIOOpOYHAsi COBOKYMHOCTH. Bubl Bb160pok. CriocoOs! 0TOOpA.

Bapuanmonnsrit psin. Cratuctuueckoe pacmpeneiieHne BbhIOOpKH. OCHOBHBIC XapaKTEPUCTHKHU
BapHallMOHHOTO psAa.

. CnocoObpl  3amuCH  3HAYEHHWH HCCIEAyeMOro Tnpu3Haka. VX OCHOBHBIE XapaKTEPUCTUKH.

['paduueckue n300pakeHus pacripeaeeHus CIIydaifHON BEIIMYHUHBL.
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BeiOopounast ¢ynkuus pacnpeneneHus. CBsi3b SMIUPUYECKOH U TEOPETHUECKOW (DyHKITHIA
pacnpezeneHusl.

CratucTUyecKkde BEIMYMHBI M HMX TOKazaTenud. AOCONIOTHbIE U OTHOCUTEIbHBIE BEIWYHHBI.
Nunexceol.

Bunsl cpenuux BennuuH. Cpeanss apudmeTndeckas U MpaBuiia ee BblUucieHus. Mcrnonp3oBanue
CpeaHel reoMeTpruUYecKkoil B cratucTuke. [Ipumenenne cpeaHell XpoOHOJIOTHYECKOM.

. OCHOBHBIE THIIBI PACIIPEAETICHUH [I.C.B.
42.
43.

OCHOBHBIE TUPBI paclpeieICHUI H.C.B.
[ToHsiTHE CTATUCTMYECKHUX OLIEHOK IIapaMeTpPOB pacHpelesieHus. TouyedHbIE CTATUCTUYECKHE
OLICHKH, BUJIbI U TPeOOBaHUS, IPEABABIIIEMbIE K HUM.
['enepanbHas u BeIOOpOUHas cpeanue. OLeHKa reHepalbHOM cpeHel 1o BHIOOPOYHON CpeaHen.
I'enepanbHas 1 BHIOOpOYHAS AUCTICPCUH U CPEAHHUE KBAIPATHIECKHE OTKIOHEHHS (C.K.0.).
OueHnka renepaibHoi aucnepcuu. OLeHKa reHepaIbHOro C.K.0.
OCHOBHBIE U JIONIOJIHUTEIIbHBIE XAPAKTEPUCTUKU BAPUALMOHHOTO PAJIA.
HHTepBanbpHble OLIEHKH NTapaMeTPOB PacHpeeeHns, UX TOYHOCTh U HaJeKHOCTb. JloBEpUTEIbHBIE
WHTEPBAJIbI.
JloBepuTenbHbIE  MHTEpBaJbl s OLEHKM  MareMaTHYeCKOro  OXKUIAaHWs ~ HOPMAaJIbHO
pacripe/ieIeHHOr0 prU3Haka X MpH U3BECTHOM U HEU3BECTHOM C.K.0. G(X).
JloBepuTenbHbIE MHTEPBANIBI JUIsl OLIEHKU C.K.0. HOPMAaJbHOTO pacmpeneneHus. Mcnonb3oBaHue
JIOBEPUTENIbHBIX HMHTEPBAJIIOB NPU OLEHKE HCTHMHHOTO 3HAYEHMsI M3MEPSAEMOMN BEIMYUHBI U IPU
OLIEHKE TOYHOCTU U3MEPEHUM.
Bunel  3aBucumocTell  MEXIy CIOydyallHBIMM BEJIMYMHAMU. 3aladd  TEOPUU  KOPPEISALHH.
KoppensaunonHas 3aBUCUMOCTb.
@YHKIMS pErpecCUy U JIUHUS PErPECCHUH.
Brei6opounsiii ko3 uineHT KOoppemsiuu, ero cBOcTBa M BbluucieHue. [Ipocreiiiiue ciydau
KPHUBOJIMHENHOW KOPPEISALIMH.
[TonsiTHE 0 MHOKECTBEHHOU Koppesuuu. [loHdaTre 0 paHroBoi KOppemsLuu.
[TonsiTue crarucTudeckoi runores3bl. Bunpl ctatuctnyeckux runores3. OmuOKy, 10MyCcKaeMble MU
CTaTUCTUYECKOM NIPOBEPKE CTATUCTUYECKUX TUIIOTES.
Cratuctuueckuil KpuTepuil mnpoBepkd runore3bl. OOmacTe NpuHATUSA TUNOTE3bl. Kpuruueckas
007acTh, KPUTHYECKHE TOUKH. BHUIIBI KpUTHYECKUX 00TIACTe.

OTpIcKaHME KPUTHYECKOM OO0JacTH M KpUTHYECKHX Touyek. MomHocTs Kputepus. Kpurepuu
cornacusi. Kpurepuii cornacus [lupcona. Kpurepuii cornacus Konmoroposa.
OnHOMaKTOPHBIN JUCTIEPCUOHHBIA aHAIN3.
Crnyuaiinbsie npoueccsl. MapkoBckue npouecchl. [lyaccoHoBCKHE MPOIECCHI.
[Totoku [lansma u Dpnanra. Csa3b [lyaccoHOBCKUX OTOKOB ¢ MapKOBCKUMU IIPOLIECCAMH.



