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2. NepeyeHb KOMMNETEHUMM
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HAYYHBIX 3HAHUUI




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

Jtan popMupoBaHus

KpnTeplm M MO0KAa3aTeJH OLleHUBAHUS KOMITIETeHIUI

DopMBbI KOHTPOJIS

KOMIIeTeHIIUH Dopmupyemast
chopMUpPOBAHHOCTH
(pa3neJibl, TEMBbI KOMIIETeHII U 3HATDB: YMerTh: Baanern: .
KOMIeTeHIu i
JMCUIMTLITHHBI)
- IIOHATHA U YTBEPXKIACHUA,
BXOJAIINE B COAEPKaHNE
Teopus BepossTHOCTEH OIIK-8 AUCHHUIUINHBL,
JI0Ka3aTeNbCTBA TEOPEM.
-opManbHO CTaBUTH 3a7a4H
B wactHOCTH, 3HATH TOHATHS: N
OIpe/eIeHUs BEPOSITHOCTEN,
BEPOSITHOCTH (KJIacCHYecKast
IIPOBOANTDH MCCJIEOBaHMUs, CBSI3aHHBIC
U CTaTUCTHUYECKas),
C OCHOBHBIMHU NOHATHUAMMU,
pacrpeneneHne BEpOITHOCTH
- IPUMEHSTh METO/Ibl 00PaOOTKH
1 €T0 XapaKTepUCTUKH, N
. . pe3ynbTaToB HAOMIOACHUH, peIaTh
citydaiiHast BeIMUMHA U €&
3a7la4y MO pa3zAenaM Kypca, IpUMEHss
XapaKTEePUCTHKH, CXEMa . - MaTEMaTHIECKUM
. TEOPETHYECKUI MaTepHall,
HE3aBHCUMBIX MCIBITAHHUH, anmnapaToM o0padoTKH
. - TBOPUYECKH TOAXOAUTH K PEIICHHUIO
Cry4aiiHbple BeTUIHHBI OIIK-8 TeopeMsl MyaBpa 1 CTaTUCTHYECKUX JaHHBIX;
podecCHOHANBHBIX 33/1a4, KonTponbHas pabora
ITyaccona, nen» Mapkoga, - METOJIJaMH BbIOOpA U
OpPHEHTHPOBATHCS B HECTAHAPTHBIX WunuBugyansHoe JoMaliHee
3aKOHBI OOJIBIINX YHCET, peanuzanuy Hanodoiee
YCIIOBHUAX U CUTYyallUAX, 3aJaHuC
LEHTPaIbHAsI IPEACIbHAs panMOHAIBHBIX METO/IOB
aQHAJIM3UPOBATh BO3HUKAIOIINE .
TeopeMa, TeHepanbHas DOGIIEMAL peIIeHHs TOCTaBIEHHON
COBOKYITHOCTb, BBIOODKaA, p 3aaqH.
- CTPOUTH MaTEMaTHYECKHE MOJIEIIN
BEIOOpOYHEBIE
3aj1a4, IPUBOANTH UX K HY>KHOMY
XapaKTEePUCTUKH, BH
BapUaMOHHBIN Pz, Y . .
- pemiaTh Kelc — 3agaHuil
TOPAAKOBBIC CTaTUCTHUKMU,
MIPUKIIAIHOTO CO/ICPXKAHUS;
OLCHHBANHC MaPaMETPOB, eIIaTh MPaKTUYECKHE 3aau
Maremarnyeckas OITK-8 TOYEYHBIC OLICHKH, p P N
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I/IHTepBaJ'IBHI)IC OILICHKH, 3HATh
KOJINYECTBEHHBIE METObI
OLIEHKH CITyYalHBIX COOBITHH,
BEJIMYUH, CHCTEM BEJIMYMH.
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1. KoHTposbHasa paboTa

Basibl Kputepnn oneHnBanus

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-TpadUIeCKor paboTHl OTBEYACT BCEM TPEOOBAHUSM, MPEIBAIBIIEMBIM K
BhImoTHeHuI0 /13, TeopeTHdeckoe colepKaHue pasiesia TUCIHUIDIHHEL « Teoprs BEpOSITHOCTH H
4 MaTeMaTHUYCCKas CTATHCTUKA» OCBOCHO MOJHOCTHIO, HCOOXOIUMBIC TPAKTUICCKUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHalIOM C(hOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTrPaMMOi 00yUeHHs 3aaHuUs
M /13 BeITIOSTHEHBI 6€3 3aMEYaHHH.
YpoBeHb pacueTHO-rpaduIecKoit paboThl OTBEYACT BCEM TPEOOBAHUSM, MIPEABSIBISCMBIM K
BhImotHeHnI0 V13, TeopeTndeckoe coepkaHue pa3iena AUCIHUILIINHEI « Teoprs BeposSTHOCTH 1
3 MaTeMaTHIeCcKasi CTATUCTHKA» OCBOCHO ITOHOCTHIO, IPH 3TOM HEKOTOpPbIE MPAaKTHIECKE HABBIKU
PpaboTHI ¢ OCBOSHHBIM MaTepUaioM C(OPMHUPOBAHBI HEJOCTATOYHO, HO BCE MPETYCMOTPCHHEIC
nporpammoit o0ydeHust 3amanus /13 BEIOIHEHBI, HEKOTOPHIC M3 HUX COJIEPKAT HETPYyObIe OIMOKH.
YpoBeHb pacdyeTHO-rpadUUeCKOi pabOThl HE OTBEYACT OONBIIMHCTBY TPEOOBAHUI, IPEABIBISCMBIM K
BhImoytHeHu0 MJ13, TeopeTnieckoe CoAepiKkaHue paseia AUCIHUILTHHBI « Teoprs BEpOSITHOCTH U
2 MaTeMaTH4YEeCKasi CTATHCTHUKA» OCBOCHO YaCTUYHO, HEKOTOPbIE MPAKTHYECKIE HABBHIKU pabOTHI HE
c(hOpMHPOBAHEL, OTACIHHBIE MIPEYCMOTPEHHBIE TPOTpaMMoii 00yueHns 3aganus M/13 BBIIOTHEHHI ¢
rpyOBIMH OITHOKaMHU.
Yporenb BeimonHeHUs 11/13 mokasbIBaeT, 4TO TEOPETUIECKOE COACPIKaHMe pasesia IUCIUTLUINHBI
«Teopust BEpOATHOCTH U MaTeMaTH4YeCKasi CTATHCTHKA» HE OCBOCHO, HCOOXOIMEBIC IPAKTHUCCKHE
0 HABBIKU pa0OTHI He cHOPMHUPOBAHBI, BCE BHITOTHEHHBIC 3amanus M3 conepixar rpyObie ommokwy,
JIOTIOJTHUTEITbHASE CAMOCTOSITE/IbHAS pab0Ta Hal MATEPHAIOM HE MPHUBEICT K KAKOMY-TH00 3HAUUMOMY
MOBBIIICHUIO KAUeCTBA BBIMOJIHECHUS 3aaanuii 13,

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 — caydasix

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:

OO003HauMM BO3MOXHBIC COOBITHS: A, - BBIHUMAIOT KPACHBIH CTEPXKEHb MPU MEPBOM U3bBSTHH,
coObITHE B, - BBIHUMAIOT CHHUN CTEp)KEHb MPU MEPBOM U3bATUH, cOObITHE 4,4, - BRIHUMAIOT IBa
KPacHBIX CTEP)KHS IPU BTOPOM U3BATHHU, COObITHE A,B, + B, A, - BBIHUMAIOT OJJMH KPACHBIH CTEPIKEHb
IpU BTOPOM U3BITUH, COObiTME B,B, BBIHUMAIOT JIBa KPAaCHBIX CTEPXKHS INPH BTOPOM H3BSTHH,

coObiTe C — 3a 00a paza U3BJIEKIIHU /IBa KPACHBIX CTEPXKHSI.
Nmeem: C = 4, ~(A282 + BZAZ) + B, - A, A, , BBIYUCITUM BEPOSITHOCTH 3TOTO COOBITHSL:

plC)=pl4)-(pl4,)- p|B,/4,)+ p(B,) pl4,/B,))+ p(B,)- p4,)- 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= (gwln/p ) rie CD( N ) q)yHKm/m Jlannaca, uMeeM
Plm/n—0.2] < 0.03 = 0(0.03,/1500/(0.2 ) ®(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:

X=n=P, =C,"p"(1-p)"™",p=6/10=0.6.

(

(X=0)=C,"-0,6"-0,4° =0.064
P(X=1)=C,"-0,6"-04>=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
: 4 8 2 6

Brruncnum TCIICPb MATECMATUYICCKOC OKUIAHNC 3TOU cnyqaﬁHoﬁ BCIIMYHNHBI
M(X)=Y X,-p,=1.0288+2-0,432+3-0,216=18
DX)=Y (X, ~M(X))*- p, =(0-18)7-0,064(1-1,8)" -0,288+(21,8)* - 0,432+

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

0.064npu0 < x <1
F(x)=40.352npul < x <2
0.784npu2 < x <3
Inpux >3

3amaua Ned

IL11OTHOCTH BEPOSITHOCTH CIIYyYalHOM BEIUYUHBI X UMEET BUJL:
x3

i npu—2<x<0

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



BeposiTHOCTE TOrO, UTO Cily4aiiHasi BenuyrMHa X CMOXKET MPUHATH 3HAYEHHUE, HaXOsIIeecs
Mexay -1 u 1 HAaXOAUTCS  dYepe3  IUIOTHOCTh  BEpPOATHOCTH 1o  (dopmye:
0 2

P(—1<X<1)=jf(x)dx=j_x e S R
/ ddx 8 16

-1

3agaya NeS

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

P(|x—m(x)| < 8) =1 —%, 111 moboro € = 0.

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

Pllx ~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.

Pemenue.
3anpaua 1.
Hcmons3yeM KllacCHUECKOE ONpEACTICHUE BEPOSTHOCTH, TJ€ M - YHCIO HCXOJOB,
0JIarONMPUSTCTBYIONMIUX OCYIIECTBICHUIO COOBITHS, a N - YUCJIO BCEX BO3MOXKHBIX UCXOJIOB.
A) IlycTh cOOBITHE A COCTOUT B TOM, YTO BBITAITMIM OCIbIH 11ap
n=26+6=32 croco06a BBITALINTH OJWH AP U3 UMEIOLTHXCS
m=26 criocoOOB BBITAIIUTH OJWUH OCIIBIN I1ap
Py ="1-2%_031
n 32

B) [TycTh coObiTHe B cocTOUT B TOM, YTO BBITAIIMIN 2 OENBIX MIapa

21 31-32
n=c =2 3132 466
22300 1.2

| .
moc o 260 25264
07204 12
2
P(B) =" 2325 66
n 496



3agaua 2.

BBenem nonuyto rpymnmny runores:
H1 = (Ilotepsuics 6enpli map),
H?2 = (ITorepstncst 4epHbIH 1map),

M0 YCIIOBUIO 3TH THIIOTE3bl paBHOBEPOSATHHI, TOo ectb P(H1) =P(H2) = 1/2=10,5.

ITo runote3e H1 B ypHe octranercs 10 6enbix u 33 yepHbIX, 1o runore3e H2 B ypHe ocranercs
11 Genpix 1 32 YepHBIX IIapa.

Bgenem cobbiTie A4 = (BoiHyThii map - 6enblii). Haliiem ycioBHBIE BEPOSITHOCTH:

10 10 11 11
P(4|HY) = ——, P(4|H2)= =—.
10433 43 11432 43

Torna BeposTHOCTH COOBITHS A HaiiieM 1o (opMyie OTHON BEPOSTHOCTH:

A N 101 11 1 21
P(A)=P(A|HI)P(H)+P(A|H2)P(H)) =— —4+—.—=2--0.244.
(4)=P( )P(H1)+ P( )()45345335

3agaua 3.

Hmeem cxemy bepHyuu (cxeMy He3aBUCUMBIX UCTbITaHUH) ¢ nmapameTtpamu n=3000, p=0,24,
g =1-p=20,76. Tak xak n = 3000 gocTaTOYHO BEJMKO, OyJEM HCHOJIb30BATh MPHUOIUKEHHYIO
dbopMyy: uHTETpaNbHYyI0 Teopemy Jlammnaca:

Er(kbklj — q:{ kl —”P]_{D(m]

\1Pq VhPq

b

e k =2,k, =3000,
3Dﬂﬂ—30@ﬂ-ﬂ.24]_¢[ 2-3000-0,24
\/3000-0.24-0.76 \/3000-0.24-0.76
= D(97.5)+D(30)=0.5+0.5=1.

Py (2.3000) = rb[ ] = (97.5) - D(-30) =

3agaua 4.Haiinem KoHCTaHTY A U3 YCJIOBHS, YTO CyMMa BCEX BEPOSTHOCTEN JOJKHA

PaBHATHCS SUHUIIC:
1730 + 2/30 + 3/30 + A/30 +1/30 = (7 + A)/30 = 1, omxyoa A = 23 u nonyuaem 3aKoH

acnpeoenenusi X
X 1 2 3 4 5

Pi 1/30 2/30 3/30 23/30 1/30

Haitnem MaremaTtnueckoe 0OKUIaHUE U JUCIIEPCUIO CIIyYaliHOU BEJIMYUHBI X.

ELIX=inpl.=l-1 30+2-2/30+3-3/30+4-23/30+5-1/30=111/30=37/10=3,7

DX:ZI,?p,.—(lmfﬂq 30+4.2/3049-3/30416-23/30+25-1/30=3.7 =
=420/30-3.7"=0.61.

5.3. Bonpoce! K 3K3aMeHYy

KomOunaropuka, 3a1aun kKoMOMHATOpUKH. [IpaBUIO CyMMBI U IPOU3BEACHHUS.
. OcHoBHble KOMOWHATOpHBIE (OpMyJbl Uid coenauHeHuM. llpuMeHeHue KOMOMHATOPUKH IIPU

BBIUYHCIICHUH BEPOSITHOCTEM.
3. TlonsTHe croxacTM4eckoro ombiTa M ciaydaiiHoro coObitus. Knaccudukanus coObrtuii. Ilomnas
rpymnmna coosithii. 300paxkenue coOpituil. Oneparnuu Haa COOBITUSMHU.
Krnaccuueckoe onpeneneHue BEpOSITHOCTUA CITyd4ailHOTO cOObITHsA. CBOMCTBA BEPOSITHOCTH.
OTHOCHTENbHAS YaCcTOTa CIIy4yailHOTO cOObITHA U ee cBoiicTBa. CTaTucTUYeCcKast BEpOATHOCTb.
I'eomerpuueckue BepossTHOCTH. [Iprmepsl.
Teopema crokeHHs BEpOATHOCTEH HECOBMECTHBIX COOBITHH, €€ CIeICTBHSL.

N —

Nk
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HezaBucumble coObiTus. Teopema yMHOXKEHHS BEpOSTHOCTEH HE3aBHUCHMBIX COOBITHH, ee
CJIE/ICTBHUSL.

3aBucuUMBIE COOBITHA. YCJIOBHAs BEPOSTHOCTh. TeopeMa YMHOXKEHHsI BEpOSTHOCTEH 3aBUCHUMBIX
COOBITHH.

Teopema cnoskeHust BEpOATHOCTEH COBMECTHBIX COOBITHI U €€ CIICJICTBUSL.

dopmyiia NoJHOK BEpOITHOCTH. BeposTHocTu runorte3. @opmyiisl baiteca.

. IToBropHble He3aBucHMBbIe HcnbITaHus. Cxema bepuymmn u Qopmyna bepuymmm. ®opmyna
Ilyaccona.

[Tpocreiimmii noTok coObiThii. JIokanbHas 1 MHTErpasibHas Teopemsl Jlaraca.

[TonsiTne cimy4yailHOM BeIWYMHBI. BUAbl CllydailHBIX BEIWYUH. J[UCKpETHBIE Clly4alHbIE BEIUYUHBI
(ACB). 3axon pacnpenenenus JICB.

bunomMuHanbHOE M MyaCcCOHOBCKOE pacmpenesieHus BeposarHocteit JICB.

Onepaunn Han JICB. YucnoBble XapaKTEpUCTUKM CIIy4alHBIX BEJIWYMH. MareMmaTtuieckoe
oxunanue JICB, ero BepoSATHOCTHBIA CMBICI U €r0 CBOWMCTBA.

Hucnepcust u cpennee kBaapatuueckoe orTkioHeHue JICB u ux cBoiictBa. CBsI3b YHCIIOBBIX
XapaKTepUCTHK  CpeaHero  apu(METHYEeCKOro  B3aMMHO-HE3aBUCHUMBIX M OJMHAKOBO
pacnpezneneHHblx J{CB ¢ 4nciaoBbIMU XapaKTEPUCTUKAMU KayKJOW U3 HUX.

. JlonmonHuTenpHbIe yncaoBbie Xxapakrepuctuku JCB.

WuTterpanbHas GyHKIUS pacipeeseHust BEpOATHOCTEH CIy4aiiHOW BEJIMYMHBI U €€ CBOMCTBA.
HemnpepsiBabie cnydaitiple BenuuuHbl (HCB). [Iuddepennmanbhas ¢GyHKIHUS pacnpeneineHus
BeposaTtHocTed HCB, ee BEpOSITHOCTHBIN CMBICT M CBOMCTBA.

Uucnossie xapakrepuctuku HCB.

PaBHOMepHOE pacnipenenenue BepositHocteit HCB.

[TokazarenbHOe pacnpenenenune BepositHoctert HCB. @yHKIMs Hale)KHOCTH.

Iloxa3aTenbHBId  3aKOH  HAACKHOCTH. HOpMHMpOBaHHOE UM HOPMAIBHOE  PACIpENCIICHUS
BeposaTHocTeit HCB.

BepostHocTs nonananus HopMmanbHoM HCB B 3agaHHbI MHTepBan. BbluncieHHe BEpOATHOCTH
3aIaHHOTO OTKJIOHEHHS] HOPMAJIbHOW CITy4ailHON BEJIMYUHBI.

IIpaBuio Tpex curMm.

Pacnpenenenue BeposrHocteit HCB «Xwu-kBagpar», pacnpenenenne CTblOJIEHTa, pacnpeiesieHue
®uepa — CHenexopa.

HepasenctBa MapkoBa n UeOpbIména.

Teopema YeObimieBa 1 ee 3HaUCHHUE 151 TIPAKTUKY.

Teopema bepnyu.

MaremaTuyeckasi CTaTUCTHKA, €€ IPEAMET, METOIbI U 3a]1a4u.

OcHoOBHbBIE KaTeropuu cTaTUCTUKU. CTaTUCTHYECKOE HAOJIOJIEHUE, €ro OpraHu3alusi U STallbl.
I'pynnupoBka. Buabl rpynnupoBok.

®opMbl, BUIBI U CIOCOOBI CTATUCTUUECKOTO HAOIIOICHUSI.

CraTtuctudeckre TaOIUIbl U TpaBUIIa MX TOCTPOCHUS. M3MepeHHs 1 IKabl.

['enepanpHas 1 BHIOOpOYHAs COBOKYMHOCTH. Bubl Be1OOpOK. CriocoOb1 oTOOpA.

Bapuanmonnsiii psn. Cratuctudeckoe pacripenesieHine BbIOOpkH. OCHOBHBIE XapaKTEPUCTUKH
BAPUALIMOHHOTO PsI/A.

CriocoObl  3amucH  3HAYEHHUH HCCIEOYyeMOro Tpu3Haka. MX OCHOBHBIE XapaKTEPUCTHKH.
I'padpuaeckue n300pakeHus pacrpeaesiCHus CIIy9aiHOW BEJIMYHHBI.

BeiGopounast ¢ynkuus pacnpeneneHus. CBsi3b OMIUPUYECKOH U TEOPETHUECKOW (DyHKITHIA
pacnpeseneHus.

CratucTHYecKde BEIMYMHBI M HMX TOKazaTeaud. AOCONIOTHBIE U OTHOCUTEIbHBIEC BEIWYHHBI.
Nunexcel.

Bunsl cpenuux BennuuH. Cpeanss apudmeTrndeckas U MpaBuiia ee BbluucieHus. Mcrnonp3oBanue
CpeaHel reoMeTpruUYecKkoil B cratuctuke. [Ipumenenne cpeaHeil XpoOHOJIOTHYECKOM.

OcHOBHBIE THUIIBI PACIIPENETICHHH [1.C.B.

OCHOBHBIE TUPBI paclpeieICHHI H.C.B.

[ToHATHE CTAaTHCTUYECKUX OLICHOK IapaMeTpPOB pacrpeneseHus. TouyeuHble CTaTUCTHYECKHUE
OLICHKH, BUJIbI U TPeOOBaHUS, IPEABABIIIEMbIE K HUM.

['enepanbHas u BeIOOpoUHas cpeanue. OLeHKa reHepalbHOM cpeHel 1Mo BEHIOOPOYHON CpeaHe.

. I'enepanbHas u BHIOOpOYHAS AUCTIEPCUU U CPEAHHUE KBAIPATHIECKHUE OTKIOHEHHS (C.K.0.).
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OueHka renepaibHoi aucnepcuu. OLeHKa reHepaIbHOro C.K.0.
OCHOBHBIE U IONIOJHUTEIBHBIE XapaKTEPUCTUKU BapUALIMOHHOTO Psila.
MHTepBanpHbIe OLEHKH NIapaMETPOB PACIPEAECICHUS, UX TOYHOCTb U HAJEKHOCTb. JlOBEpUTEIIbHBIE
MHTEPBAJIbL.
JloBepUTeNbHBIE  MHTEpBajbl I OLUEHKM  MATEMaTU4YECKOTO  OXHMAAHMS  HOPMAIIBHO
pacripe/ieIeHHOr0 IprU3Haka X MpH U3BECTHOM U HEU3BECTHOM C.K.0. G(X).
JloBepuTENbHBIE MHTEpPBAbl Ul OLIEHKM C.K.0. HOPMAJBHOIO pacmpenencHus. lcmnonb3zoBaHue
JIOBEPUTEIIBHBIX MHTEPBAJIOB IPU OLEHKE MCTHMHHOIO 3HAYEHUS H3MEPSIEMOW BEIMYHMHBI U IIPU
OLICHKE TOYHOCTH U3MEPEHHUH.
Bunel  3aBucumocTell  MEXIy CIydyalHBIMM BEJIMYMHAMU. 3aladd  TEOPUHU  KOPPEISLHUH.
KoppensuroHnHas 3aBUCHMOCTb.
DyHKIHA PErPECCUH U JIMHUS PETPECCUH.
Be10opouHblii KO3QQUIMEHT KOppessluM, ero cBoicTBa M BbluMcieHHe. IIpocteiimme ciaydan
KPHUBOJIMHENHOW KOPPEISALIMH.
[TonsiTe 0 MHOXXECTBEHHOH Koppessauuu. IIoHaTHEe 0 paHrOBOM KOPPEALMHU.
[TonsiTue crarucTudeckor runores3sl. Bunpl ctatuctnyeckux runores3. OmuoKy, 10MyCcKaeMble MpH
CTaTUCTUYECKOU NMPOBEPKE CTATUCTUYECKUX TUIIOTE3.
Cratuctuueckuil KpuTepuil mnpoBepkd runore3bl. OOmacTe NpuHATUSA TUNOTE3bl. Kpuruueckas
0011aCTh, KPUTHUYECKUE TOUKU. BUbl KpuTHueckux o0nacreil.

OTpIcKaHME KPUTHYECKOM O0JacTH M KpUTHYECKUX TouyeK. MouHocTs Kputepus. Kpurepuu
cornacusa. Kpurepnii cornacus [Iupcona. Kpurepuii cornacus Konmoroposa.
OnHOaKTOPHBIN JUCTIEPCUOHHBIA aHAIN3.
Cryuaiinsle mpoueccsl. Mapkosckue npouecchl. [lyaccoHOBCKHE IPOLECCHI.
[Totoku [lansma u Dpnanra. Csa3b [lyaccoHOBCKUX OTOKOB ¢ MapKOBCKUMU IIPOLIECCAMH.



