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3. Kputepun 1 nokasaTtesiv OLEHMBaHMA KOMMNETEHLMIA Ha Pa3IMYHbIX 3Tanax ux GopmMmUpoBaHmMA

Jrtan ¢popMuUpoBaHus

KpI/ITepl/ll/I U NMoKa3aTeJau OCHUBAaHUA KOMHeTeHHHﬁ

DopMbl KOHTPOJIS

KOMIIETEHIIHH ®opmupyemas
cGpopMHUPOBAHHOCTH
(pa3neJibl, TeMbI KOMIIETEeH U 3HaTh: Ymern: Baapers: .
KOMIIeTeHIHii
JUCIUTIIIMHBI)
- MIOHSATHS U YTBEPIKICHHUS,
BXOJSIINE B COACPKAHUE -(opMaNbHO CTaBUTH 3aJIa4H
JUCLMILINHBL, JOKA3aTeIbCTBA OTIpe/IeTICHHs BEPOATHOCTEH,
. TEOPEM. MIPOBOIUTH UCCIICIOBAHUS,
Teopust BeposiTHOCTEH OIIK-8 B 4acTHOCTH, 3HATh HOHATHSL: CBSI3aHHBIE C OCHOBHBIMHU
BEpOATHOCTH (KiTaccuieckas u MMOHSATHIMU,
CTaTUCTHYCCKAs ), - MPUMEHATH METOBI 00PadOTKH
. - MAaTEMATHYECKUM
pacrpenencHue BEpOSITHOCTH U pe3yJIbTaTOB HAOJIOJICHHMIA, peIIaTh ALTADATOM
€ro XapaKTepUCTUKHU, CIIy4yailHas | 3aJaud Mo paszeiaMm Kypca, o6 agomn
BEITMYMHA U €€ XapaKTePUCTUKH, | TIPUMEHSS TEOPSTHUCCKHIMA p
2 CTATHCTHYECKUX
cXeMa HEe3aBUCHUMBIX UCTIBITAHUM, | MaTepual, AHHBIX:
TeopeMbl MyaBpa u Ilyaccona, - TBOPYECKHU MOJIXOJUTH K MGTOILE’lMI/I . KonTponkHas padota
. 1enb MapkoBa, 3aKOHBI OOJBIINX | PEIICHUIO TPOPECCHOHATBHBIX P WnpuBunyansHoe
CrrydaifHpIe BETHYMUHBI OIIK-8 U peanu3alnuu
YUCel, IEHTPAJbHAS TIpeieNbHAs | 3a7a9, OpPUCHTUPOBATHCS B HanGosTee JIoMalliHee 3aJaHue
TeopemMa, TeHepaIbHas HECTaHIAPTHBIX YCIOBUSAX U
paIrmoHaTEHBIX
COBOKYITHOCTh, BRIOOPKa, CUTyalusIX, aHATU3UPOBATh
METO/IOB PEILICHUS
BBIOOPOYHEIE XapaKTEPUCTHKH, BO3HUKAIOIIUE TPOOIEMBI. N
. IIOCTaBJICHHOM
BapUAITMOHHEIN A, - CTPOHUTH MaTeMaTUYECKUE sazau
MOPSAIKOBBIC CTATHCTHUKH, MOJIENU 3a]1a4, IPUBOJAUTH UX K
OIICHMBAHUE TIApaMEeTPOB, HY>)KHOMY BHUJIY.
TOYCUYHBIE OIICHKH, - pelath Kehc — 3aJJaHui
MaremaTuueckas
OIIK-8 HHTEPBaJIbHBIE OLIEHKU; 3HATh MPUKIIATHOTO COJEPKAHUS;
CTATHCTHKA

KOJIMYECTBEHHBIE METOIBI
OTICHKH CITYYaitHBIX COOBITHIA,
BEJIMYHKH, CUCTEM BEIMYUH

- pelaTh MPaKTUIECKUE 3a7auu
npodecCHOHaTBFHON IEATETHFHOCTH

Ikana oueHUBaHUA B paMKaX 0a/1JIbHO-PEHTHHIOBOI CUCTEMBbI:
«HEYIOBJICTBOPUTEIEHO» — 60 6AJIIIOB U MEHEE; «YIOBICTBOPUTEIBHOY» — 61-80 6amioB; «xopomo» — 81-90 6amioB; «otauaao» — 91-100 6amioB




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 MaTepI/lana)
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 ommOKkaM OTHOCATCS HE3HAHHWE CTYIEHTOM (OpMYJI, TPAaBHI, OCHOBHBIX CBOICTB,
TEOPEM M HEYMEHHE UX NPUMEHATb, HE3HAHUE NPUEMOB PEUICHUS 3a]ad, a TAKKE BBIYMCIUTEIIbHBIE
OIIMOKH, €CJIM OHU HE SIBJISIOTCS OMUCKOM.

K HerpyObIM ommOKkamM OTHOCSTCS BBIYMCIUTENbHbIE OMIMOKH, €CIM OHH SIBJISIOTCS OMUCKOM,
MOTEPS PELIEHUS YPABHEHUS WJIM COXPAHEHHUE B OTBETE IIOCTOPOHHETO KOPHSL.

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
BeImoHeHMI0 M/13, TeopeTryeckoe copepikaHue pas3iena JUCIUTLTNHBL « Teoprst BEpOSTHOCTH U
4 MaTeMaTHYCCKasl CTATHCTUKA» OCBOCHO MOJIHOCTHIO, HCOOXOMMBIC IPAKTHYCCKUE HABBIKH PaOOTHI C
OCBOCHHBIM MaTepUaIoM C(HOPMHUPOBAHBI, BCE MPEYCMOTPSHHBIC MTPOTPaMMOI 00yUCHUS 3aIaHHUsI
W13 BeIMOTHEHBI O€3 3aMevaHuH.
YpoBeHb pacyeTHO-rpadhUUECKOi pabOThI OTBEYACT BCEM TPEOOBAHUAM, MIPEABSIBISCMBIM K
BeimonHeHMI0 V13, TeopeTryeckoe comepikaHue pas3iena JUCIUTUTNHBL « TeopHst BEpOSTHOCTH U
3 MaTeMaTHYeCKasi CTaTHCTHKAa)» OCBOEHO MOJTHOCTHIO, IIPH ATOM HEKOTOPHIE MPAKTHYECKIE HABBIKH
paboTHI ¢ OCBOCHHBIM MaTEPHaIOM C(POPMUPOBAHEI HEOCTATOYHO, HO BCE MPEAYCMOTPCHHEIC
nporpamMmoit 00yueHwus 3aganus MJ13 BBIIONHEHBI, HEKOTOPBIC M3 HUX COAEPIKAT HerpyObie OMHIOKH.
YpoBeHb pacyeTHO-IpapUUECKOM PadOThI HE OTBEYACT OONBIIMHCTBY TPEOOBAHU, IPEABIBISICMbIM K
BeinonHeHMIo N3, TeopeTndeckoe copepikanre paszaena TUCIUIUIUHGI « Teopust BEpOSTHOCTH U
2 MaTeMaTHYeCKasi CTaTHCTHKA)» OCBOCHO YaCTUYHO, HEKOTOPBIC IPAKTHUECKIE HABBIKH pabOTHI HE
c(hOpMHUPOBAHBI, OTACIHHBIE MPELYCMOTPEHHBIE IPOTpaMMoii 0OyueHns 3aganus /13 BeITOTHEHEI ¢
rpyOBIMU OIITHOKaMHU.
VYposens BemonHeHUS 113 OKa3bIBaeT, 9TO TEOPETHUESCKOE COIEPIKAHNE pa3aeia JUCIUTLUINHBI
«Teopust BEpOATHOCTH U MaTeMaTHUYECKasi CTATHCTHKAY HE OCBOCHO, HEOOXOIMMBIC TIPAKTHUCCKHE
0 HABBIKK pabOTHI HE C(DOPMHUPOBAHBI, BCE BHIOTHEHHBIC 3ananus UJI3 conepxar rpyObie onrmoOku,
JTOTTOJTHUTEITbHASI CAMOCTOSITEIbHAS pab0Ta HaJl MATCPHAIOM HE MPHUBEICT K KAKOMY-THOO0 3HAUUMOMY
MOBBIIICHUIO KAUeCTBa BBIMOJIHCHUS 3aaanuii NJ13.

TpeOoBaHusi, NpeAbsiBJsieMble K BbINOJHeHUI0 11](3:

—  WJ3 nomkHO 6a3upoBaThCs Ha 3HAHUSIX TEOPETHUYECKHX W METOJMUYECKHX BONPOCaX AMCUUILIMHBI « Teopwus
BEPOSATHOCTH M MaTeMaTH4ecKasi CTaTUCTHKay». PaboTa momKkHA coJepKaTh JIEMEHTHl TBOPUECTBA, HOBU3HHBI,
HampaBJIeHHbIE Ha dQQeKTUBHOE pererne 3anannii 1J13;

— W3 nomxHO OTpa3uTh TIyOMHY TEOPETHYECKOW MOATOTOBKH CTYJCHTA, MOHUMaHHE KOHTPOIUPYEMOTO
y4eOHOro MaTepuajia Mo IJUCHUIUIMHE «TeopHs BEpOSTHOCTH M MaTeMaTH4ecKas CTATUCTHKa»: YMEHHUE
CBSI3BIBATH TEOPETUUECKUE TMOJOKEHUS C MX MPAKTHYECKUM NPUMEHEHHEM, CIIOCOOHOCTh CaMOCTOSITEIEHO
(dbopMHPOBaTH U 0OOCHOBBIBATH COOCTBEHHBIE BBIBOIbI, IOTHYECKH M TPAMOTHO M3JIaraTh CBOH MBICIIH;

— B U/I3 He nomyckaeTcs nepenuchiBaHie Y4eOHMKOB, YU€OHbBIX ITOCOOUH U APYTHX HCTOYHHUKOB;

— Crygaenr — asrop M/I3 momHOCTBIO OTBEYaeT 3a MPEAIOKEHHBIE PEIICHUs 3a/laHdil U MPaBHWIBHOCTH 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
HaMuus (WM OTCYTCTBUSA) OKPAIIEHHOCTH OYEPEIHOM M3BJICUEHHOMN JETau MOCIEIHS BO3BpallacTCs
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

N3 xopoOku, B KOTOpoil 15 cHUX U 5 KpacHBIX CTEpXKHEH i aBTOPYUYKH, HayAadyy BRIHUMAIOT
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

Opd BTOPOM H3BATHH, COObITHE B,B, BBIHMMAIOT JBa KPacHBIX CTEP)KHS IPH BTOPOM H3BITHH,
coObiTe C — 3a 00a paza U3BJIEKIIHU /IBa KPACHBIX CTEPXKHSI.
Nmeem: C = 4, ~(A232 + BZA2)+ 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 craructuueckum naHHbM, B 20 % cilyyaeB KOMMEpUECKOMY OaHKy YyAaeTcsl NMpHUBIEYb
UMEIOIMXCS Yy HaceleHus cOepexeHus. HallTm BEpOSTHOCTH TOTO, YTO CpEeId HACEJIECHUS JaHHOTO
OKpyra 4ncieHHOCThI0 1500 uemoBek mONs TpaxIaH, >KENAOMIUX BIOXKUTH CBOM COEPEKEHUS B
KOMMEpUYECKUi OaHK, OTKJIOHUTCS OT yYKa3aHHOHW BeposTHOCTH He Oonee yeMm Ha 0,03 (mo abGconoTHON
BEITMYMHE).



Pemenmue:

BeposTHOCTh COOBITHS «BJIOKUTH CBOM cOepexeHus: B KomMmepueckuit Oank» p=0,2. Ilo
dbopMyliaM HUHTETpalbHOW TeopeMbl Jlaraca BepOSATHOCTh OTKJIOHEHUS JOIH OT BEPOSTHOCTH 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 kopobke u3 10 nmeraneit -6 oxpameHHbIX. COCTaBUTh 3aKOH pPAacCHpeleNeHHs CIy4aiHOM
BEJIMYMHBl X — YHUCJAa OKPALIEHHBIX AETAJICd CpPeAM TPEX H3BJIECUYEHHBIX, €CIU IOCIE PETUCTPALMU
Hanuuus ( WM OTCYTCTBHSI) OKPAIIEHHOCTH OYEPEIHOM U3BICUEHHOM IeTaNy MOCIEHsS BO3BPAIAeTCs
Ha3zaJa B KOpoOKy. Haiitm mMaTemMaTHdyeckoe OXuIaHUE, TUCTIEPCHIO M (DYHKIIMIO pacTpenesieHus] dTON
CIIy4allHOM BEINYMHBI.

Pemenue:

Benmuunna X mpunmmaer 3uHauenue 0, 1, 2, 3. BepostHocTu paccuuThiBaeM 1o (opMmyie
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

Brruncnum TCIICPb MATECMATUYICCKOC OKUIAHNC 3TOU cnyqaﬁHoﬁ BCIIMYHNHBI
M(X)=Y X,-p,=10288+2-0,432+3-0,216=18
DX)=Y (X, ~M(X)) - p, =(0-18) -0,064(1-1,8)" -0,288+ (2 -1,8)" - 0,432+

+(3-18)"-0,216=0,72
CocraBuM QYHKIIUIO paclipeAesIeHUsl IJIsl CITy4yalHOM BETUYUHBI X:
0,x<0

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

F(x):

3amaua Neq
[110THOCTE BEPOSATHOCTH CIIy4aliHON BEIMYMHBI X UMEET BU:

3
X

—npu—2<x<0
4 p

/()=
0 — 6 — ocmanvuwix — cayuasnx
Haiitn BEpOsATHOCTH TOr0, YTO B HEKOTOPOM HCIIBITAHWUM 3HAYEHUE ITOW CIy4YalHON BEINYUHBI
OKa)KeTCs MpHUHAIeKAIINM POoMexyTKy (-1; 1) u aucnepcuro D(X).
Pemenue:
BeposatHocTh TOro, uto ciay4ailHas BeJndMHA X CMOXKET MPHUHATH 3HAYEHUE, HaxoIsuieecs
MEXIY -1 51 1 Haxonmcx yepes IUIOTHOCTH BEPOSITHOCTH o bopmye:

P(-1<Xx <1)= jfx)dx

—x3 1
— =0.0625.
6

4d 8



3amaua Ne5

BeposTHOCTH TOTO, UTO Ca’keHel BUITHU NpukuBeTcs, paBHa 0,9. [loueMy Henb3si NPUMEHUTH
HepaBeHCTBO YeObleBa sl OIEHKH BEPOSTHOCTH Toro, uro cpeau 2000 moca)KeHHBIX CaKEHIEB
YUCJIO TPWKUBIIHUXCSA OyaeT 3akimtoueHo B rpanuniax otl850 mo 19007 Kak HYXHO M3MEHHUTH JIEBYIO
rpaHuIly, 4TOOBl TPUMEHEHHE HepaBeHCTBa YeObleBa CTano BO3MOXKHBIM? PemmTh 3amauy mpu
COOTBETCTBYIOIIIEM W3MEHEHUU JIEBOU I'PAaHUIIBL.

Pemenue:

st mo0oit citydaitHOM BEJIMYWHBI, TUCIIEPCUST KOTOPOM KOHEYHA, UMEET MECTO HEPaBEHCTBO
YeOnimena

qu—m(x)<8)21—%,I{Hﬂ.ﬂ}0601“0 e>0.

B 3agaye mano n=2000, p=0.9, MaremaTHyecKkoe OXWJAHHE YHUCJAa HECTAHAAPTHBIX AcTayeil
M(X)=n*p=1800. HepaBerctBo YeObIleBa OIIECHUBAET BEPOATHOCTH MOMAaHNs X B CHMMETPUYECKHUNA
MHTEpBaJ, I03TOMY YTOOBI €ro MPUMEHHTH, CIEAYeT 3aJaTh CUMMETPUYECKUN HHTepBai. Bribupaem
uHTepBai(1700; 1900)- 370 MHTEpBaJl CUMMETPUYHBIH OTHOCUTEIBHO MaT€MaTUYECKOTO OXHUIaHUs
M(X)=1800, IIpumensem HepaBencTBo Yebbimena, & =100, D(X)=n*p*(1-p)=180. Ilomyuaem

P(X ~1800) <100)2 1-—20__ 0 018
10000

5.2. TunoBoe MHAMBUAYAJIbHOE IOMAIIIHEE 3aJaHUE

3agaua 1. B ypHe 26 6enbix mapoB U 6 4yepHbIX mapoB. HaliTi BEposATHOCTb, YTO:
A) BbITalmiIu Oenblil map;

b) BeITammnm 2 6enbix mapa;

3agaua 2. [Ipu nomelieHuy B ypHy TIIATEIbHO NepeMeIanHbIX 44 mapoB (13 Hux 11 Gernbix,
OCTaJIbHbIE YEpHbIE) OJIUH IlIap HEM3BECTHOTO 1BeTa 3aTepsuica. 3 ocTaBumxcs B ypHe 43 1mapos
HayJauy BBIHUMAIOT OAMH 11ap. KakoBa BepOSATHOCTb, UTO BBIHYTHIN IIap OKaXKETCsI OesbIiM?

3agaua 3. BeposTtHOCTh MomnagaHus B 1IeJIb IPH Kax10M BeicTpene paBHa 0,24. Haiitu
BEPOSATHOCTH TOMNAJAaHus B LIEJb ABYX IyJb U OoJiee, eciu Yuciio BeicTpenoB pasHo 3000.

3anaua 4. CnydaifHas BenuunHa X 3agaHa pagom pacnpegenexus
e 1 2 3 4 S
Pi 1/30 2/30 3/30 A/30 1/30
A) OnpenenuTbh KOHCTAHTY A;
b) Haiftn MmaTemaTH4YecKOe OXKUAAHUE U JUCTIEPCUIO CITyYalHOW BETUYHHBI X.

Pemienne.
3amaua 1.
HCHOHBSyeM KIIaCCUYCCKOC ONPEACTICHUC BEPOATHOCTHU, I'/IC M - YUCIJIO HCXOJ 0B,
6HaFOHpI/IHTCTByIOH_II/IX OCYHICCTBJICHUIO CO6BITI/I51, a n - 4YnucCJio BCEX BO3MOXHBIX UCXOOO0B.
A) n=26+6=32 - cnocoboB BbTAWWTE OOKH WaP M3 KHMe o LWKxea 32,

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

.
P=£=E=D.8125.
32 16
3 32! 31-32 )
B n=C5, = XETY = =496 - cnocoboB BLITAWMTE ABA WAPa U3 MMEoLWMXCA 32,
3 26! 25-26
m=C5 = YT = s =325 - cnocoBoB BRITAUKMTE ABa HenbiX Wapa, N03ToMY BE POATHOCTE
325
P= =1,6552.

496



3amgaua 2.
BBenem mosiHyr0 rpymimmy rumnoTes:

H1 = (ITorepsuics 6emnblii map),
H?2 = (IloTepsuicst 4epHbIH 1m1ap),

11

10 YCIIOBHIO 3TH TMIIOTE3bI paBHOBEPOsTHEL, To ecTh P(H1) =P(H2) = 1/2 = 0,5 .
ITo rumoteze H1 B ypHe ocranetcs 10 6enbix u 33 yepHbIX, 10 runote3e H2 B ypHe ocTaneTcs

OenbIX ¥ 32 YepHBIX IIapa.

P(4|H1) =

Bgenem cobbiTie A4 = (BoiHyThii map - 6enblii). Haliiem ycioBHBIE BEPOSITHOCTH:
10 10 11 11
=—, P(4A|H2)= =—.
10+33 43 11432 43

Torna BeposTHOCTH COOBITHS A HaiizeM 1o GopMyIie TOTHON BEPOSTHOCTH:

)
P(A)=P(A | H1)P(H1)+ P(A4 HE}P(HE)=£~1+£-1='—1:{].244.
43 2 43 2 86

3anaua 3.lmeem cxemy bepHysuu (cxemy He3aBHCHUMBIX HCIBITAaHUI) C TapamMeTpaMu n =

3000,p = 0,24, g =1-p =0,76. Tak xak n = 3000 1ocTaTOYHO BETUKO, OyAEM HCIOIH30BATH
npuOIMKeHHYI0 (popMyIy: HHTErpajbHyo Teopemy Jlamaca:

P(k.k) = {I:{ k, —np]_{b(ﬂ] , tae ky =2, k, =3000, ® — dyHruma Jlannaca (3HaueHus

\Vnpg npq

bepyTca us Tabnmu).

MNoactagnaem:

Py (2.3000) = (b[

—3000-0.2 2-3000-0.2
3000—3000-0 4]_ [ 000-0.24 ]:tl:-(_@?.::)—m(—m}:

\/3000-0.24-0.76 /3000-0.24-0,76

=d(97.5)+D(30) =0.5+0.5=1.

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

PaBHATHCA CAUHULIC:

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

acnpeodenenusi X

x 1 2 3 4 5

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

Haiinem maTemaTnyeckoe 0OXKUAAHUE U JUCIIEPCUIO CIIyYalHOW BEJIMYMHBI X.

Mzz;&t‘ipl.:l-l 30+2-2/304+3-3/30+4-23/304+5-1/30=111/30=37/10=3,7

DX=Z_1-§pF.—(lW)J=1-1 30+4.2/3049-3/30416-23/30+25-1/30-3.7 =
=420/30-3.7" =0.61.

N —

9]

5.3. Bonpoce! K 3K3aMeHy
KomOunaropuka, 3a1aun kKoMOMHATOpUKH. [IpaBUIO CyMMBI U IPOU3BEACHHUS.

. OcHoBHble KOMOWHATOpHBIE (OpMysbl Uis coenauHeHu#. llpuMeHeHue KOMOMHATOPUKH IIPU

BBIUYHCIICHUH BEPOSITHOCTEM.

[ToHsiTHE CTOXAaCTUYECKOTO OMBITa M ciaydaiHoro cooOwitusa. Kiaccudukanus coOwrtmii. [lomHas
rpymnmna coosithii. 300paxkenue coOpituil. Oneparuu Haa COOBITUSIMHU.

Krnaccuueckoe onpeneneHue BEpOSITHOCTA CITyd4alHOTO cOObITHA. CBOMCTBA BEPOSITHOCTH.
OTHOCHTENbHAS YaCcTOTa CIIy4yaiiHOro cOObITHA U ee cBoiicTBa. CTaTucTUyecKast BEpOSATHOCTb.
I'eomerpuueckue BepossTHOCTH. [Iprmepsl.



10.
. ®opmyia nosHOM BeposTHOCTU. BepositHocTH runore3. @opmyisl baieca.
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Teopema croxeHHs BEpOATHOCTEH HECOBMECTHBIX COOBITHH, €€ CIEeICTBHSL.

HezaBucumbie coObiTHs. Teopema YMHOXKEHHS BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHH, ee
CIIEJICTBUSI.

3aBUCHMBIE COOBITHS. YCIIOBHasE BEPOSATHOCTh. TeopeMa yYMHOXKEHHUS BEPOSTHOCTEH 3aBHCHMBIX
COOBITHH.

Teopema croskeHHsI BEPOSITHOCTEH COBMECTHBIX COOBITHIA U €€ CIICACTBUSI.

[ToBropHBIe He3aBUcHMBIe wHcTbITaHua. Cxema beprnymm u dopmyna beprymmu. dopmyna
ITyaccona.

[Ipocreitmmii moTok coObITHH. JIOKambHAs 1 UHTETpalIbHAs TeopeMbl Jlamaca.

IlonsiTHEe ciiydaliHOM BENWYMHBI. BUIBI CydallHBIX BEIUYMH. J[MCKPETHBIE CIIy4alHbIC BEJIMYMHBI
(ICB). 3axon pacnpenenenus JICB.

buHOMHMHANIBHOE U ITyaCCOHOBCKOE pacnpezenenus BeposarHocreid JICB.

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

Hucnepcusi u cpennee kBaapatudeckoe oTkioHeHue [ICB u ux cBoictBa. CBS3b YHCIOBBIX
XapaKkTepUCTUK  CPEJHEro  apu(pMETUYECKOro  B3aMMHO-HE3aBUCHUMBIX M OJUHAKOBO
pacnpeneneHubix JICB ¢ 4ncaoBbIMU XapaKTEpPUCTUKAMHU KaXI0W U3 HUX.

JlononuurenbHble yncioBble XapakTepuctuku JICB.

WHuTerpanbHas GyHKIUS pacnpeneseHns BEpOSATHOCTEH CIIydailHOM BEJIMUMHBI M €€ CBOMCTBA.
HenpepoiBable cnyyaitapie Bennmuunbl (HCB). uddepenumanshas QyHKIUS pacnpeaereHus
BeposaTHocTeil HCB, ee BepOsITHOCTHBIN CMBICT U CBOMCTBA.

Yucnossle xapakrepuctuku HCB.

. PaBHOMepHOe pacnipenenenne BepositHocTeid HCB.
23.
24.

ITokazarenbHoe pactpeneneHue BepostTHocteil HCB. @yHKuMs HaeKHOCTH.

[TokazarenbHbIi 3aKOH  HAaAEKHOCTH. HOpMUpOBaHHOE UM HOpPMaJIbHOE paclpeneTIeHUs
BeposatHoctel HCB.

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

[IpaBuiio Tpex curm.

Pacnipenenenne BepositHoctet HCB «Xu-kBaapat», pacnpenenenue CTbIOACHTA, paclpeneicHue
®umepa — CHenekopa.

HepaBencrsa MapkoBa 1 UeObIéBa.

Teopema UeObltieBa 1 ee 3HaUECHUE TSI PAKTHKH.

Teopema bepnymm.

. Maremarnueckasi CTaTHUCTHKA, €€ IPeIMET, METObI U 3aJ1a4u.
32.

OcHOBHBIE KaTeropuu cTaTUCTHUKU. CTaThCTHUeCKOoe HAONIOJIEHHE, €r0 OpraHM3alUs W HTallbl.
I'pynnupoBka. Byl rpynnupoBoK.

@DopMmbI, BUJBI M CITOCOOBI CTATUCTUYECKOTO HAOIIOACHUSI.

Cratuctuueckue TabIUIBI U TPaBUIIa UX MOCTpOoeHUs. VI3MepeHus U IIKabl.

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

Bapuanmonnsiit psin.  Cratuctuueckoe pacmpeneiieHne BbhIOOpKH. OCHOBHBIC XapaKTEPUCTHKH
BapHallMOHHOTO psAa.

CrnocoObl  3amMCH  3HAYEHWW HCCIEAYyeMOoro mpu3Haka. WX OCHOBHBIE XapaKTEPHUCTHKHU.
I'paduueckue n300pakxeHus pacripeaeeHus CIIydaifHON BEIIMYHUHBL.

Bribopounas ¢ynkmus pacnpeneneHus. CBs3b SMIHUPUYECKOH M TEOPETHUYECKON  (DYHKITHI
pacnpeeneHusl.

CratucThueckue BEJIWYMHBI W HX TOKa3aTeNu. AOCOJIOTHBIE U OTHOCUTENbHBIE BEIHMYHHBI.
Nupexcer.

Buner cpennux BenununH. Cpennsis apudMeTHdeckasl U MpaBuiia ee BeluucieHus. Vcmnonb3oBanue
CpeHEeH reOMEeTpUYECKON B CTaTUCTUKE. [IpuMenenue cpenHel XpOHOIOTnYeCKON.

OCHOBHBIE TUITBI pacpeAeieHUM J1.C.B.

OcHOBHBIE THPBI paCIPEEIICHUN H.C.B.

[ToHsiTE CTATUCTMYECKHUX OLIEHOK MapaMeTpoB pacHpelesieHnsa. TouyedHble CTaTUCTUYECKHE
OLIEHKH, BUJIbI U TPEOOBAHMUSI, IPEAbABISEMbIE K HUM.

I'enepanpHas u BeIOOpoYHas cpenuue. OneHKa reHepatbHOU cpeHel 0 BEIOOPOYHOU CpeHEN.
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. 'enepasibHas 1 BEIOOpOUHAs TUCTIEPCHU U CPEIHUE KBAAPATUYECKHE OTKIOHEHUS (C.K.0.).
Ouenka renepanbHoOi aucnepcuu. OLeHKa reHepaJbHOro C.K.0.
OCHOBHBIE U IOIIOJTHUTEIBHBIE XapaKTEPUCTUKU BapUaLlMOHHOTO psija.
HHTepBanbHbIe OLIEHKH IIapaMETPOB PaCIpPENENIeHNs, X TOYHOCTh U HAJCKHOCTb. JlOBEpUTEIbHBIE
MHTEPBAJIbL.
JloBepuTENBHBIE ~ MHTEpBaJbl I OLEHKM  MarTeMaTHYeCKOro  OXKHIAHWS  HOPMAJIBHO
pacnpeieIeHHOro npu3Haka X MpU U3BECTHOM U HEU3BECTHOM C.K.0. G(X).
JloBepuTeNbHBIE MHTEPBANIBI ISl OLICHKH C.K.0. HOPMAaJbHOTO pacupeneneHus. Mcnomb3oBaHue
JIOBEPUTENIBHBIX HMHTEPBAJIIOB IPHU OLICHKE HCTHMHHOTO 3HAYECHMsI M3MEPSAEMON BEIMYMHBI U IIPU
OLICHKE TOYHOCTH U3MEPEHHM.
Bungel 3aBucMMoOcTEll  MEXKIy ~CIyYalHBIMM BEJIWYMHAMH. 3aJadd TEOPUHU  KOPPEIALMH.
KoppensaunoHnHas 3aBUCHMOCTb.
@DYHKIMSI PETPECCUU U JIMHUSI PETPECCHUM.
Bei6opounblii KOXQQHUIUEHT KOpPpETSIHU, €ro CBOWCTBAa W BbhUMcIeHHe. IIpocteiimme ciaydan
KPUBOJIMHENHON KOPPEIISALIMHU.
[ToHsiTHE O MHOXKECTBEHHOM KOppesiuuu. [IoHsITHE O paHrOBOW KOPPEISALIIH.
. ITonsaTHe crarucTuyeckoi runoTessl. Buasl cratuctuueckux runore3. OmmobKy, A0MycKaeMble MPpH
CTaTUCTUYECKON IIPOBEPKE CTATUCTUYECKUX TUIIOTES.
Cratuctuueckuil KpuTepuil mpoBepku rumore3bl. O6macTs NpuHATHA TuUnortesbl. Kpuruueckas
001aCTh, KPUTHYECKUE TOUKUA. BUIBI KpUTHUECKUX 00IacTei.

OTbIcKaHMe KPUTUYECKOM 00JacTW M KPUTUYECKMX ToueK. MolnHocTh Kputepus. Kputepuu
cornacus. Kpurepuit cornacus Ilupcona. Kpurepuit cornacus Konmmoroposa.
. OnHOaKTOPHBII TUCTIEPCUOHHBIN aHAIN3.
Crnyyaitasie niporeccbl. MapkoBckue mporiecchl. [lyaccoHOBCKHE MPOIIECCHI.
ITotoku [Tansma u Opnanra. Cesasb [lyaccOHOBCKHX OTOKOB ¢ MapKOBCKUMU IIPOLIECCAMH.



